Programming Lang

VAR IsBrwserOk="NO"
lok="home"
link= new Array ("home”, "site”, "free”)
function CetButtonOn (page, arrow)
{ if{lsBrowserOk=
{ ¥ (rage I=loc)
{ documentfarrow].src=

}
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il il | oalind Aal | o ieall Aagill | ppal A Ll
Boolean - - 1-bit boolean
Character | Unicode | Unicode l6-bit char

216-1 0
Byte +127 -128 8-bit byte
Short +215-1 -21° 16-bit short
Integer +271-1 ~2°T 32-bit int
Long +2%-1 ~263 64-bit long
Float IEEE754 | IEEE754 32-bit float
Double IEEE754 | IEEE754 64-bit double
Void - - - void

Hciaﬁyﬁjtpwmglcuumw\mm;m AbiaSLa
e ¢ 38 gl Ciliall Jaatl 22855 A o3 3 Gl 1 jraic oy 2o S

char c='x";
Character C

i

new Character( c );
alasiad Sl

Character C new Character ('x’);
oL 91 3 alled oy (e e 1. 1 Jaal o el dlila 28 il s dlinda
Lo faa AMall ZEaM il
arbitrary- ikl B cii damall J6 Y1 ey :BigInteger .\
pmill J—fii 3y Ky eliclbiialy B ¢l .precision intergers
Ngtle lleall ¢l a) ol cilaghen 3 delia) a0 pas sl Aapniall
A i A Ly A dhlae) A a cd W8 Y1 o ey :BJ.gDec1mal R
pabiwiy .arbi trary-precision fixed-point numbers
Sie cDlaadl cilibund Jasil 134 Hlasiod
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Ha3e Sy guaie Ly cong i . jemie gl o Y il ol ey ggd N2l
iy oLt el A 8 null jd5e pladiul Jolat Leaie y adadiul Jd
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Jemsal e La 1 i Jpaie 11 Fetime sae A 320 cpa yll sl cilel b
1ia Labing ) 530S ¥ 5Ll o 390el (e AlaY) Y rlind Cum o aa il
i o Sy A LN e dlly gt g co_ati lide G gy e o (Jsaial
-bugs Jl (e sl

ALy Tl JSLbaN daguat e Uiy 441 ool i sl il 3 el peaia g
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o L Procedural Languages 43 aY! daall cilal el sl

visibility dyy,s lifetime jao 3oy gl y scope Jeall Gl o seda

Lol
[} 330 Gul 5B dadialy Java 5 CH+ 5 C Jie clad ( Jaall (3lai 0y
{
int x = 12;
/* only x available */
{
int g = 96;
/* both x & q available */
}
/* only x available */
/* g “out of scope” */
}
u__“\:..]a._'ié\:s\ﬂaojseudnc@MW@JQ@@M\JM\J&:L%J
Ll 13a Bl
(Ot 5 C b Osa Al 0pa g o Ula 381 (8 Jofe e Al JUAN : Lhiade
{
int x = 12;
{
int x = 96; /* illegal */
}
}

Al s AL O e 4y pat 8 a8 X Jsalel ol Compiler s sl &y,
Cipna ) s 138 Y Ula 34 3 da paa e SNl slis) (o CHF 5 C
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:Jid 3 WS new aladiuly

{

String s = new String("a string");
} /* end of scope */

e Jry ¥ String yeaied W e 3 ddg b Cisapn 5 pd3all of
SKIAN  jie iy 408 5 dsal

i3l O« painll 138 (Y sl A5 A bl a3 2953 Y Ae 1Y
A Al 2 s Adde JI

(b g iy ot pualial 5 il o Lt 50 Uin ol o) plell gl o0
o G Y gas Y a0

sty Y el Java b oSl CH b aaag 8 La1 1an o 6 Ln ol sal
Garbage Collector i il x fese gam Lo i il of s ol
sise sl aan Yy create dadia aglay 35 Al sealiadl g Gl o g 2
el ial dalia lghea g el 13gd W Jan 5 SI gy o gl Laie L Lggle Oy
RATEEN

e 5 S0y pady oy (e fligh I (315 Y Usluyy

memory s >—SIl lyay At el ot eyl JSLia (pimay AL LAY 124
Ol e S 6 a5 S ad e sadll st e il Teak

~ & ey

ool glial) ¢ L)
el il (ge Liald e sape (B iy (53 L ¢ jomie o 5ke st gl < 13
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Al Jiadl 2l capaall juaill
class ATypeName { /* class body goes here */ }
e el 13 Cpe ada paie oLdd) V1 llSalyy e Jaas oLl Y 138 (g0%
sJsasn
ATypeName a = new ATypeName () ;
S iy ) el 13gd Gy Call 138 pan (5% Lnsl

e Jedal ol
el 138 3 ealiall G cplasd gy elieUialy 406 ¢ Choa iy jay o g Latic
Fields Jsisll seui gilly Data Members slael) clbsdl )
(3y—hll aale iy Member Functions sloacllcNiall ¥
Methods
b a ;;1 O ol e e s jle 4d Data Members sbael) cibsal U
Primitive LM Ll ol 0% 8 5 (Ll ydse DA e liidalaa da)
(S h5e W ol AV ) Types
Aall il ey b Led A0l Ao qtng Yl iy ¢ pualiad 2l 5 calS 138
.Constructors ciulll e Lald cila dbhaduly
ally 5 Ll A La puny diSad primitive type G b pa i1y U
' call (i Ll ye3 e 5 yilaa
KT RIRWSRE KA IN JUVPVE SXEQUIECE RIS 3 N
- pabiall (g A8 JLdia & by
sl Caall 32l
class DataOnly {
int 1i;
float f;
boolean b;
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(S8l o paie oLad ebielbiuly oS e b s agis Y Cinall 12

DatalOnly g = new DataOnly () ;
LS Ui pa Vi e o8 cciall L pliael Clphieall p 30a3 (Y pakiiog
saiall e pd 3007 (DA e Al () ey puaie slinel ) Jseasl
o ¢ _yraiall aca Saall snal pusly o pia by o pia

d.i = 47;
d.f = 1.1f;
d.b = false;

8 paxl primitive data type 9_\37 Cilglara Jaal aladiad die @ Lbade
Ml Jganll b Al g Auial il Lo 2 Al cca

9

L ) Lol (Ao Ll
False Boolean
“\u0000’ (null) Char
(byte) 0 Byte
(short) O Short
0 Int
0L Long
0,0f Float
0.0d Double

Ltae Yy aia uly Chua b punell Laal ia) i s a5 Lol i) il o3

int x;
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returnType methodName( /* argument list */ ) |{
/* Method body */

}
el G 1l il (S LeS e Chall (a0 a8 Uil i 3l oL (o
Ayl a3a 3 o | ol eaiadl 138 (68 of iy okl Siae paic
25 5 s Lo e Aty Lo sfia juatel] g Sy jeaie Lo gl olotind Sy
AN LS g3y Al
ObjectName.methodName (argl, arg2, arg3)
Lo R o sy Ty ol 385 iy £ () 20,10 S Ll oS 13
¢ eaiall 134 Jal (e F() diphll Clh @liSay badic @ _paie &b \S 13y, int
e Lo A4S oy LS
int x = a.f(); )
X Jaad o U8 gia Lgela ) 0 0 Aaiill dasi (065 of my
sending a saie Y Ay I dibeny Lk eledind dlee oud
smainll Wl £ () oa Gilall QA 3 A M5 .message to an object
.a s
M galic ) iy ! e oAby 4 gl Lum 2 Goa il 5 S8 il
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A el alidl N Handles
:String Jas e Ungy 34l 43 Jias 3all

int strorage(String s) {

return s.length() * 2;
}

aic Jsh ga i 3 Tength () ikl st Gl Jiad b LaY
Toai a3l e ool plal it Latie o8 ety i Jai ol pla ) iy
Al A Al .G el void
boolean flag() ( return true; )}
float naturallogBase() { return 2.718; }

void nothing() ( return; }
void nothing2() (}
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@i die) Al Clpend G pladtaly AL JSLaL JS Cuiad 3608 lila 3 U
ps—iiy . Internet Domain Name < Jas aul plidiuly dueudll 43 )k
05—Ss f ll oy 13 0 G pSnall i) e pad it T le i skl oa
Jaay a3

o «<MouhibNoukari.com s—a ;5.51 i 3 Jlae pul :j Mia lia sl 13l
o L sk w g <hid Al A 4 K4
com.MouhibNoukari.utility.games

com, edu, org, Jaall aaid uts Javal.l yJaval.( s i
e (S Aikal Lol o (6 o) 8 JSy 5aS sy edal 2 S &Y -net
- ENSW L coM.MouhibNoukari.utility.games :JS—3l
_pall Aadly s apen Slaicd 33 Javal. 2

g ol 535 pa flilile psen Oy ied Uy (3 Rariiueall Al 23

unique Ay Siae Ll My Gl an ciaa S oy epalal
U dal (e Zalall Zall el oo (g odul Aalay o8 of Ml . identifier
ctlic glay o gt lils oY SN o2a

£ s fila cg S cilipSa alidiad Ciain/ 134

O—emia predefined classes Lu_..m iy l&_,s.ua paul Ledie 5 L
dadi uly 3 gy Wdlad S ce compiler pajidl ) dile o elandls
— s—sdl Vector, Chall pladiul caplial 13 e cimport i) A8
S e ut 1] Al

import java.util.Vector; ‘
Sl AaSall 038 Lighia gpe aloiid s Lavie Ul

import java.util.*;
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seaie oLl g o) U8 s ol o Juos o gl - ualinll 02a 8 gl y sl
ey 3 aey Cilghandll 03385 SU oLl 3 Cun cnew pladiuly Chuall 138 (s
Aalie methods Gkl
Y Aalay 056 Lavie JGY1 RS e AGLal) Alandl Logah et (lills a2 53 ()
raliall aa e ge il (kg cliadl pals o 3a dal e 02383 IS (a2 30
liad Letie ¢b ditll Alall Wl puaie (gl ol 2y ol 13 an f clasliay
S i el rlin Lavie (gl cciuall 1 i pals yuaie (gl go Aaipe e 4kl
e gl ol gy o) gl s apletiud
iyl oy i g estatic plial LS adiul gbiud ogidull oalladl
280G ) i Sl Sl el e peaie o aa At ja e Clilaeall
o2 e dpmasl o static Lk el iy ciall 1% e | jaie clad
5 yuaiell oLy dllei non-static Gkl Aall i Loy .static il
RTRVR PRI P IR VPPN ) YR VRIS (R KRR EEG P I
iy el U8 eda likal) AalS b Caud cstatic Hihll o cleed sLaY GV
L) A Aef qunyy Static cliues oLl LS O B ciy

class StaticTest

static int i = 47;

}

Oia d )i (StaticTest chioall b gy yaic olith cud o i oV
StaticTest stl = new StaticTest();

StaticTest st2 new StaticTest();
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a3ty Alpant ey Uil Ui S3 LiSi L SEA BT C Jgnie le ANAN i Lo ollia
Al ety (o3 el il lasiialy 5 yblsa 4l ANAL Jf 052, 5 N eaiall ol
Ll .non-static members cwdal cliach o A2l SlSay (g3l
haglatll Yia
StaticTest.i++;

s2.1 981.1 8d Ll ol a2 i Baal g e Jgatall 5y 3 o g5 ++ Cun
.48 dadl paals
AL Ay gl e AN WSy Sy cmethods Gobl e iy e G
S paaily o cdaalell Wl 3 LS pemie M3 0 U static method
Aglha dSﬁu A8l 48y yha iy ot i€y .classname.method () pals g
78 ladl

class StaticFun {

static void incr() { StaticTest.i++; }

}

e &gyl 03a calls liSayy .3 S 33l 3y a8 FnCr () oyl o Badl LSy
StaticFun sf = new StaticFun();

sf.incr() ;

(i 5l 3y plal o3 (ke liCay (AiSlan 2y ke o4 ncr () Tpsk of lielyy
e palall Gl (Pls

StaticFun.incr();
e e 35 Y Ll (JalS ISy clllnal ol Ay sk static 5 Ly
Gkl
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o lla Al gl Jof LS 13 Ll L
0035 A sa yy 2ad el LY A0l (of6 e LSy Ll Al Ll g 00 |y
b sl sl paill JBall g el o3a e (i geali ol LS e il
oY astiwdl W “Hello World" allu elhels ol gealijn 4SS ga Al
ALyl 03 Aelyday o gy Uil Aaly gealiyy A4,
Class HelloWorld {
Public static void main(String args(]) |

System.out.println(“Hello, World!”);
}

Java Lila ;e yaca o35 o |yl ¢y siue cqalinll 138 Zan iy ol smy
—ub e HGAU_,J\ T g agiy pa il uLa Wi . Interpreter
HelloWorld.class
_lal) (881 cqeali sl 138 35 Jal (e
java HelloWorld

il e “Hello, World” ilu i s Baadiug ¢ yal s sl b
Ala alle ) Jaaall oY1 iy il Tl
O i ADAE) o ASLAY o gkl ) sl BeaDi o8 de yl iy ey i 1 4liadl
b At e il hd i) it Mal o2 5 el 45 deah @l iy
ip A QY main () Akl Al

try { ,

Thread.currentThread().sleep(5 * 1000);

} catch (InterruptedException e) {}
}

ool il Aol Jgeaill B 7 pliung o 5 et 520 g Al CalEY Y (50 12
TGN S oy slaull cpia (b Aidial

W ALS /% L */ on g Gl JhalS Sl S3e gz oS 1 dliad
. -C
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3 3 i e Saaiia geali gy gl G OIS 1 cpma el 4l 58 (1 JSLEA)
Ot 8 5 (8 iy e g 8130 US B B8 i3 B A gaec dnid geali

el

Lo sg il puit 8 Lgmmps lldy Gpa sily (38l day (35S Aobiagy Jall (f )
ey il il o Jaanll javadoc sl s il Ula daly 4 046
lgrai g Laldll Bl tags cldle oz e Cogll Aalll aa e LGS oy lila
ol z yainii Laly iladlall o3¢ 5inall il sbeall iy o 585 Y b g galindl
ey T pall 3y ) f il

s pladduly 4y ) aadaiudi HTML cala e 8 be 8 Javadoc Ay
8l 32 5all Web

o Aol LS5 Ao oY) ol

/e il A dah /A il g Javadoco cladad g 2l g

doc J embed HIML L —4 :javadoc adasiud oliwbel iy e aa i

' .tags

Gl s Ay (A L gy @ el doc tags cladsd fag,

Cooall L) ad ol o3 bl uabey Jadi i il Gt blad 280 an 5
: M Jal 3 LS ol method dpkll f variable Jsidl J class

/** A class comment */
public class docTest {
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/** A variable comment */
public int i;
/** A method comment */
public void f£() ()}

}

S public i g slaeM Gl G ii5i @llai javadoc f by
»ib friendly J private sl acM i wily L il protected
ialidl 4 protected 4 public snedl o sl & Gl caglalas
i Gl s

Gt Al kil Bauiil) i 8k 50 HTMEL Gl oo 5ok Gilad) el 2 A
Al sy pahsina o S (o pgi€asun 4 188 (asiiadl) oy o Lo ga g Uil

flisirall HTML oy 4uind (54l Lo

Al peassy Laa 3 gall HTML 3Gfiy ) HTML chadsi yy yas javadoc sl g i

ooy LS Gauail e i
S
* <pre>
* System.out.println(new Date());
* </pre>
*/
e Gl (5 2l Web iify ol 8 cit i LS HTML olasil Lad ki
:g.)\:d\
/**
* You can <em>even</em> insert a list:
* <ol>
* <]1i> Item one
* «<1i> Item two
* <1i> Item three
* </ol>
*/
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ALl Sl g il ae ladie o sty Lalall 4l g i 71 0k p 58 javadoc

s A i o ANl @see Lole A

A et il g @see cldle Gai of Gl Gl e D Bl gaead oSa

el Dl ga HTML 354 javadoc asisy sl cigha 385 Y sl

s Sl el Ay s il Hyperlink @ b)) olidy @see
@see classname

@see fully-qualified-classname
@see fully-qualified-classname#method-name

stisil ) “See Also" bl Jase dilu o sk Al ciladeill o OS
e Ll cpe K10 A0 il V) o3 (3 Javadoc @il oy -dsal

il (g g0 cldle
version ia il el aglaay @b clade o (g5 gis o all B8 oSy
cilgal sl i pastay of Cinal 3858 oSy Cilsal puly information
(Lo J gl (A (5 yioa \s) interfaces
sl dali Asll cile slaa ciladlal daually

@version version-information
sl 3at Calpal pud Al Al ul

@author author-information

oo gadadl (g4 g cladle
s—e Jaid (5 ging o) Variable Documentation <Y sidl 38 (S
.@see < ey Aana HTML
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B85 Sy e (f D (S ¢ @S S piges ol 355 Y il
el ity return  values gla Yl o y parameters elausl
.exceptions
sJa) aali b g Al U
@param parameter- name description
1Sl g la Y o Adle 3l
@return description
rJaN el Ake alliy
@exception fully-qualified-class—-name
description
ehsLaAam.ﬂﬁsgjgcsquh&\;Lpﬂiﬁﬁcguhd\&pasxsLﬁa@:iﬁaxa
underscore i uly &Y ) da¥l Gl iy ol CilalS B3 e (f5Sa pud
tJSEl LS (bl Joadll®
class AllTheColorsOfTheRainbow { // ...
<l 330 olaal s Fields il methods Gkl die Jal i &Y Auaillyy
I Gigadl o tae Ziluadl il ) s 33l8 object handles aliall
::}:IAGJ_#LAL_.QJ;._IOJS;\“JM‘OA
class AllTheColorsOfTheRainbow {
int anIntegerRepresentingColors;
void changeTheHueOfTheColor (int newHue)

/..

}
/..
}
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//: Assignment.java
// Assignment with objects is a bit tricky
package c03;
class Number {
int 1i;
}
public class Assignment {
public static void main(String[] args) {
Number nl = new Number();
Number nZ2 new Number() ;

I

nl.i = 9;

n2.i = 47;

System.out.println("l: nl.i: " + nl.i +
"m,on2.i: " + n2.i);

nl = n2;

System.out.println("Z: nl.i: "+ nl.i +
", o n2.i: " + n2.i);

nl.i = 27;

System.out.println("3: nl.i: " + nl.i +

" on2.i: " + n2.i);

cila plealt L ) Aadea
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}
y /e~
o Lo e Juantun ilaadl peali pll il Ao
1: nl.i: 9, n2.1i: 47
2: nl.i: 47, n2.i: 47
3: nl.i: 27, n2.i: 27

oo e Ahgll o3 die o pd% LagdY N2 30T Cpoeainll Aol Guii ) geds Baads

. _yainl)
el ) LY} 5kl ies Ny ATiasing cadl silly s alll o3  caus
 pealinl g il Ly
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//: PassObject.java
// Passing objects to methods can be a bit
tricky
class Letter {

char c;
}
public class PassObject {

static void f(Letter y) {

y.c = 'z';
}
public static void main(String([] args) {
Letter x = new Letter();

x.c = 'a';

System.out.println("1l: x.c: " + x.c);

£(x);

System.out.printin("2: x.c: " + X.c);

}
y /i~
sgealinpd) 13a A die AN Aa gl e Jeastii Cua

l: x.c: a
2: X.C: Z

igluall cDlladl plasiul 18 oy ¢ ¥ Jlia
//: MathOps.java
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// Demonstrates the mathematical operators
import java.util. *;
public class MathOps {
// Create a shorthand to save typing:
static void prt(String s) {

}

System.out.println(s) ;

// shorthand to print a string and an int:
static void pInt(String s, int i) {

}

prt(s + " =" + i),

// shorthand to print a string and a float:
static void pFlt(String s, float f) {

}

brt(s + " =" + f);

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

// Create a random number generator,
// seeds with current time by default:
Random rand = new Random()

int i, j, k;

//7 '%' limits maximum value to 99:

j = rand.nextInt() % 100;

k = rand.nextInt() % 100,
pInt("j",j); pInt("k",k);

[ i + k; pInt("j + k", i),

- k; pInt("j - k", i);

/ j; pInt("k / j", i);

* j; pInt("k * j", i);

% j; pInt("k % j", 1i);

%= k; pInt("j %= k", j):

// Floating-point number tests:
float u,v,w; // applies to doubles, too
v = rand.nextFloat()

w = rand.nextFloat (),

pFlt("v", v); pFlt("w", w);

u=v + w; pFlt("v + w", u);

u=1v w; pFlt("v - w", u);

u=v *w; pFlt("v * w", u);

-

o

LU A s N

il plealt Lids ol Lbeabua




v

lila i lagleiy cdlales

}

u=v/ w; pFlt("v / w", u);

// the following also works for
// char, byte, short, int, long,
// and double:

u += v; pFlt("u += v", u);

u -= v; pFlt("u -= v", u);

u *= v; pFlt("u *= v", u);

u /= v; pFlt("u /= v", u);

}y /)~

//:

s baaiil g 5l 1 CDLalne alasiul TS pria g 1 ¥ (e
Autolnc. java

// Demonstrates the ++ and —-- operators
public class AutoInc {
public static void main(String[] args) {

i

int 1 = 1;

prt("i : " + 1i);

prt("++i : " + ++i); // Pre-increment
prt("i++ : " + i++); // Post-increment
prt("i : " + i);

prt("--i : " + --i); // Pre-decrement

prt("i-- : " + i--); // Post-decrement
prt("i : " + 1i);
}

static void prt(String s) {
System.out.println(s);

y /S~
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//: Equivalence. java
public class Equivalence {
public static void main (String[] args) {

Integer nl = new Integer (47);
Integer nZ2 = new Integer (47);
System.out.println(nl == n2);
System.out.println(nl != n2);

}
y /S~
:&&miégmtgccgmgdmnhu
True
False

b e Y ¢l ol VS Bl g e g5 s o i) o1 ya) a1 U
t 0l JUall 3 LS equals () Adphll daiiul Alal oda
//: EqualsMethod. java
public class EqualsMethod {
public static void main (String[] args) {
Integer nl = new Integer(47);

Integer n2 = new Integer (47);
System.out.printlin(nl.equals(n2));

}
y /S~
sihiall cdlaleall aladiud A4S riagy 1000
//: Bool.java
// Relational and logical operators
import java.util.*;
public class Bool {
public static void main(String[] args) {
Random rand = new Random() ;
int 1 = rand.nextInt() % 100;
int j = rand.nextInt() % 100;
prt("i = " + i);
prt("j = I 4 j)/
prt("i > j is " + (i > j))-

cila gleal! Ly o Aliales
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prt("i < j is " + (i < j));

prt("i >= j
prt("i <= j
prt("i == j
prt("i != j

// Treating

+ ((i < 10)
}

is
is
is
is
an

"+ (i
"+ (1
"+ (1
L + (.1

>
<

!

= 3J));
i));
= J));
= 3)):

int as a boolean is
// not legal Java
//! pre("i && j is " + (i && F)):
//0 pre(Ui || j ois "+ (1|} j))s
//! pre("!i is " + li);
prt("(i < 10) && (j < 10) is "
+ ((i < 10) && (7 < 10)) );

prt("(i < 10)

(3 < 10) is "

(7 <10)) ):

static void prt (String s) |
System.out.println(s);

}
y /S i~

= 85

= 4

> j is true
< j is false
>= j 1is true
<= j is false
== j is false
!= j is true

LT N A A et N N

A Al e Ua Juasiug

(i < 10) && (j < 10) is false
(i < 10) || (j < 10) is true
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Mnemonic Operator type Operators

Ulcer Unary + -+ — [[rest...]]

Addicts Arithmetic (and shift) | */ % + - << >>

Really Relational > >=<=== /=

Like Logical (and bitwise) | && || & | *

C Conditional (ternary) |A>B?X:Y

A Lot Assignment = (and compound assignment
like *=)

Bl Al clagte

r';
e aelud Al ulud) cladeall (e Ao gane llia daall il e la_yss lila 42
.Execution Control il &ileay {S:.:dl

.if-else bl dades
ralall (SN Aaghaill oda 23l

if(Boolean-expression)
statement

:_,‘
if(Boolean-expression)
Sstatement

else
statement

1AL ALl Zobal dasiad e Jiag
static int test (int testval) |
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int result = 0;
if(testval > target)
result = ~-1;
else if(testval < target)
result = +1;
else
result = 0; // match
.return result;

}
ot A L iy 5l g i (3 Al yaas Y1 ol return dafsil,
IS (o 33k} Bl Bl AS Balo) (a5 ylae aill o34 gl )
ireturn
static int test2(int testval) {
if(testval > target)
return -1;
if(testval < target)
return +1;
return 0; // match
}
e dlliy i F-else Ja il Lol Lt o gk Lald Salea lasiul (Say 1ABada
sJsaE

boolean-exp ? valueO :@valuel
a3 uld Y]y valuel poddul 3isd 1l boolean—exp dadll jidl &y Cus
21l @y Je Qi cvaluel
static int ternary(int i) {
return i < 10 ? i * 100 : i * 10;
}
M pa ) S Labas (38 gy el 13
static int alternative(int i) {
if (i < 10)
return i * 100;
return i * 10;
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while(Boolean-expression)
statement
AL Al e JUaS

//: WhileTest.java

// Demonstrates the while loop

public class WhileTest {

public static void main (String[] args) {

double r = 0;
while(r < 0.99d)
r = Math.random() ;
System.out.println(r)
}

y /7~
olall JS5N Agbeill o3 3405 :DO-While dahi v/

do
statement
while (Boolean-expression) ;
alall JSAN Aagactl 03 3308 i For Aaght v/
for(initialization; Boolean-expression; step)
statement
S Taglail 038 aladiud o JhaS
//: ListCharacters.java
// Demonstrates "for" loop by listing
// all the ASCII characters.
public class ListCharacters {
public static void main(String[] args) |
for( char ¢ = 0; ¢ < 128; c++)
if (¢ != 26 ) // ANSI Clear screen
System.out.println(

iy pleal Ly Aliakin %%E%?
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"value: " + (int)c +

" character: " + c¢);
}
y /S~
Oni (30 Wmpan (0055 (G SV ¢ FOT Aadadl ain Y gia B30 ladiual oSay
e Jaailt
for(int i = 0, j = 1;
1< 10 &8 F != 11;

i++, j++)
/* body of for loop */; ]
2" ALl alastud cang @ paidl Gn Jeadll dal e 4 aaN
EEIE KU FE W Ny AP R LT P B DR3P PR
3% g0 sl e 7z g 30 Break dadad a4 Cus .Continue y Break
Ay i Y gy Ml ) S Gl Continue dade W Lgh cladall 43,
)l S5 ey Adlall

Ol Gfiateill asiid Z5€ M JUal) eaia 5y
//: BreakAndContinue. java
// Demonstrates break and continue keywords
public class BreakAndContinue {
public static void main(String[] args) |
for(int i = 0; 1 < 100; i++) {
if(i == 74) break; // Out of for loop
if(i % 9 != 0) continue; // Next
iteration
System.out.println (i) ;
}
int i = 0;
// An "infinite loop":
while (true) {
i++;
int j =1 * 27;
if(j == 1269) break; // Out of loop
if(i % 10 != 0) continue; // Top of loop
System.out.printin(i);
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labell:

outer-iteration {

inner-iteration {

/7.
break; // 1

/...
continue; // 2

/7
continue labell; // 3

//..
break labell; // 4

}
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//: LabeledFor. java

// Java’s "labeled for loop"

public class LabeledFor {
public static void main(String[] args)
int i = 0;
outer: // Can't have statements here
for(; true ;) { // infinite loop
inner: // Can't have statements here
for(; i < 10; i++) {

if(i

if(i

if(i

}

pre("i =" + i);
if(i == 2) {
prt ("continue”) ;
continue;
}
== 3) {
prt("break");
i++; // Otherwise i never
// gets incremented.
break;
}
== 7) {
prt("continue outer”);
i++; // Otherwise 1 never
// gets incremented.
continue outer;

== 8) {
prt("break outer');
break outer;

for(int k = 0; k < 5; k++) {

if(k == 3) {
prt("continue inner");
continue inner;

Glagleall Lis off dbiali
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// Can't break or continue
// to labels here
}
static void prt(String s) {
System.out.println(s) ;
}
} /S~

AN ol ) el of Gang gl 138 3655 i
i=20
continue inner
i=1
continue inner
i=2
continue
i=3
break
i =4
continue inner
i=25
continue inner
i=26
continue inner
i=17
continue outer
i =28
break outer

fSwitch LY/ dada

A aieVh @iy Sea sl o el jal sae on JLEaYY o8 Switch dadad ofd plai LS
;SN aal ey dima dad e
switch(integral-selector) { :
case integral-valuel : statement; break,
case integral-value? : statement,; break,

case integral-value3 : statement; break,
case integral-valued : statement; break,

cila plealt Lidy o Abadis %
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case integral-valueb : statement; break;
// ..
default: statement;
}
bl s2a Jo JUaS
//: VowelsAndConsonants. java
// Demonstrates the switch statement
public class VowelsAndConsonants {
public static void main(String([] args) f{
for(int i = 0; 1 < 100; i++) {
char ¢ = (char) (Math.random() *
26 + 'a');
System.out.print(c + ": ");
switch(c)
case 'a':
case 'e':
case 'i':
case 'o':
case 'u':
System.out.println("vowel")

break;
case 'y':
case 'w':
System.out.println(
"Sometimes a vowel") ;
break;
default:
System.out.println("consonant") ;
}
}

y /S
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//: SimpleConstructor.java
// Demonstration of a simple constructor
package c05;

class Rock |(
Rock () { // This is the constructor

e
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System.out.println("Creating Rock") ;
}
}
public class SimpleConstructor {
public static void main(String[] args) {
for(int i = 0; i < 10; i++)
new Rock() ;
}
y /e~
tagleill plasiuly puaiell pLiily o 8 Laxie Y1
new Rock();
Al U8 4 A5 T 23383 ng . Al ol 2 ey il 13g) S gy
.qmdumNLAdiphggu\ﬁﬂCJUALnN
e pL3 LS 3y Al prands slhay o (A g sing of oSy ey s IS,

M OSA Je A e Ui alasial o) Cung Giladl QUal ety i
class Rock {
Rock (int 1) {
System.out.printlin{(
"Creating Rock number " + 1i);
}
}
public class SimpleConstructor
public static void main(String[] args) {(
for(int i = 0; 1 < 10; i++)
new Rock(i);
}
}

e Ligal S 13 . jeatald 051 Al b el g 0ty ol pransd 4 lall 02n
Lasie il glis ) .\:\:._ﬂi.k_._\u_,SL\a_..L_\l:i.\.lc al ob dllia My Tree caall

JSall A LS Tree jaie oLy oli€ay
Tree t = new Tree(12); // 1l2-foot tree
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//: Overloading.java
// Demonstration of both constructor
// and ordinary method overloading.
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import java.util.*;
class Tree {
int height;

Tree() {
prt("Planting a seedling");
height = 0;

}

Tree(int 1) {
prt("Creating new Tree that is "
+ i+ " feet tall”);
height = iy,
}
void info() {
prt("Tree is " + height
+ " feet tall");
}
void info(String s) {
prt(s + ": Tree is "
+ height + " feet tall");,
}
static void prt(String s) |
System.out.println(s);
}
}
public class Overloading {
public static void main(String[] args)
for(int i = 0; i < 5; i++) {
Tree t = new Tree(i);
t.info();
t.info("overloaded method") ;
}
// Overloaded constructor:
new Tree();
}
}y /17~
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//: OverloadingOrder. java
// Overloading based on the order of
// the arguments.
public class OverloadingOrder {
static void print (String s, int i) |
System.out.println(
"String: " + s +
"’ int: " + i);
}
static void print(int i, String s) |
System.out.println(
"int: " + 1 +
", String: " + s);
}
public static void main(String[] args) {
print ("String first", 11);
print (99, "Int first");
}
y /7~
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//: PrimitiveOverloading.java
// Promotion of primitives and overloading
public class PrimitiveOverloading {
// boolean can't be automatically converted
static void prt(String s) {
System.out.println(s);
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}
void fl(char x) { prt("fl(char)"); }
void £l (byte x) { prt("fl(byte)"); }
void fl(short x) { prt("fl(short)"); }
void fl(int x) { prt("fl(int)"); }
void fl(long x) { prt("fl(long)"); }
void fl(float x) { prt("fl(float)"); }
void f1(double x) { prt("fl(double)")
void f£2 (byte x) { prt("f2(byte)"); }
void f2(short x) { prt("f2(short)"); }
void f2(int x) { prt("f2(int)"); }
void f2(long x) { prt("f2(long)"); }
void f2(float x) { prt("f2(float)"); }
void f2(double x) { prt("f2(double)"); }
void f3(short x) { prt("f3(short)"); }
void f3(int x) { prt("f3(int)"); }
void f3(long x) { prt("f3(long)"); }
void f3(float x) { prt("f3(float)"); }
void f3(double x) { prt("f3(double)"); }
void f4(int x) { prt("f4(int)"); }
void f4(long x) { prt("f4(long)"); }
void f4(float x) { prt("f4(float)"); }
void f4(double x) { prt("f4(double)"); }
void f5(long x) { prt("f5(long)"); }
void f5(float x) { prt("f5(float)"); }
void f5(double x) { prt("f5(double)”); }
void fé6(float x) { prt("fé(float)"); }
void f6(double x) { prt("fé(double)") ;
void f7(double x) { prt("f7(double)") ;
void testConstVal() {
prt("Testing with 5");
£1(3):;£2(5);£3(5);£4(5);£5(5);£6(5);£7(5);
void testChar() |

char x = 'x';

prt("char argument:");

fl(x);£2(x);1£3(x)£4(x);£5(x);£6(x);f7(x);

o

S

}
void testByte() {
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Al

byte x = 0;
prt("byte argument:");
£1(x);£2(x);£3(x);£4(x) ;£5(x) ;£6(x) ;£7(x);
}
void testShort() {
short x = 0;
prt("short argument:");
fl(x):£2(x);£3(x);£4(x);£5(x);£6(x);f7(x);
}
void testInt() {
int x = 0;
prt("int argument:");
£1(x);12(x);£3(x);f4(x);£5(x);£6(x) ;f7(x);
}
void testLong() {
long x = 0;
prt("long argument:") ;
Fl(x);f2(x);f3(x);f4(x);f5(x);f6(x);f7(x);
}
void testFloat() {
float x = 0;
prt("float argument:");
£f1(x);f2(x);£3(x):£4(x);£5(x);£6(x)£7(x);
}
void testDouble() {
double x = 0;
prt("double argument:");
Fl(x)£2(x):£3(x);f4(x);£5(x);£6(x);£7(x);
}
public static void main(String[] args) {
PrimitiveOverloading p =
new PrimitiveOverloading();
.testConstval();
.testChar() ;
.testByte() ;
.testShort() ;
.testInt ()
.testLong () ;

TV TT
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p.testFloat () ;
p.testDouble() ;

}
y /S~

S edf filad ccduall (e (Al o L] Cuad i
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//: DefaultConstructor.java
class Bird {
int i,
}
public class DefaultConstructor {
public static void main(String[] args) {
Bird nc = new Bird(); // default!
}
y /77~
:M‘eﬂu@m‘c_ﬂ\j)ﬂ\g
new Bird() ;

fthis plided oS o 5uildl 0 Lo
class Banana ( void f(int i) { /* ... */ } }
Banana a = new Banana(), b = new Banana () ;

a.r(1);
b.f(2);

o 13 L A yma LSy i 8 F () aul¥Ly i 5m gl Ll calS 1308
b painll of @ eainll W glesiad

ol cdn sl G g2 Aa ) psie s olil e of ) Al e By Ll 5% o8
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Banana.f(a,1);
Banana.f (b,2) ;

o il Loy dify oy fingaia gt il el Laghs
el ol juaiall Hasdl o puaslly cab 5 48 5k e @l (Y1 sl
Mgt aa e a5y o @l can il U e (g m Sl oy pigell e
Cyanan ok Lgalaiial oKy (g this Uil 2 sladiad dyeal 6 Ua (e il

Al okl oda pletiuly olf (oW jeaiell Hh5al Y Jgeasl dal e 2y5k

cinall e (5 AT Al sl DA G il 33 g3 g0 2y plotialy ki Laie o] S
Akl b L this byl dadiud Sy . this dashaY dalsy o ol
: sl kil A 58 Y)

class Apricot {

void pick() { /* ... */

void pit() { pick(): /* ... */ }
}
pagimal Y N dalaY oK) this.pick () Jail mbia pit () Jala oV

Lilaki 4y o gd,

daboaill Y pals ISy Led plind ) dalal) eVal 8 dib this 1Y padid
Juliall 8 LS return dabd g asdiug L lile s sl yaiall jh%e aa

:gkm
//: Leaf.java
// Simple use of the "this" keyword
public class Leaf |
private int i = 0;
Leaf increment () {
i++;
return this;
}
void print() {
System.out.println("i = " + 1i);
}
public static void main(String[] args) {
Leaf x = new Leaf();

Claglnalt L ) Abuadia %
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X.increment () .increment () .increment () .print
():

}
} /S~
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) iy | e L S3 LS Gall juaiall Jo Jxi il £his sale aadiud Leie
Al il e | disae e
S ol y A8 Aflbhel a8 Lodie DU this sladiel Cilisy 38 el 6 U
//: Flower.java
// Calling constructors with "this"
public class Flower {
private int petalCount = 0;
private String s = new String("null"),
Flower (int petals) {
petalCount = petals;
System.out.println(
"Constructor w/ int arg only, petalCount= "
+ petalCount);
}
Flower (String ss) {
System.out.println/(
"Constructor w/ String arg only, s=" + ss);
5 = 887
}
Flower (String s, int petals) {
this (petals) ;

//! this(s); // Can't call two!
this.s = s; // Another use of "this"
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System.out.println("String & int args") ;

}

Flower () {
this("hi", 47);
System.out.println(
"default constructor (no args)”);

}
void print() {
//! this(11); // Not inside non-
constructor!
System.out.println(
"petalCount = " + petalCount + " s = "+ s5);

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

Flower x = new Flower() ;
X.print();

}
y /S~

gLJhyukﬂcﬁa;iFlower(String s,1int betals) Sl Bl e
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Garbage Collector «ylill paxa

Gy g opa ealiad AU aill pat oo Jo agaaial da Cpmapall plina Sy
A glany dpa i L 135 clgia olgiV1 any Josliall a3n (o alaily g gy of s aay
.cleanup kil

il pana 8y raliall cpo LA Galasll allad sl el lila of il LS5 LS
5 9—aaall 5800 jaliaa ey 3181 o3 041 us «Garbage Collector
Lot Y dalay dei b Gl jealiall Jd (e
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//: Garbage.java
// Demonstration of the garbage
// collector and finalization
class Chair {
static boolean gcrun = false;
static boolean £ = false;
static int created = 0;
static int finalized = 0;
int 1i;
Chair() {
1 = ++created;
if (created == 47)
System.out.println("Created 47") ;
}
protected void finalize() |
if(!gcrun) {

i k-3
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gcrun = true;
System.out.println(
"Beginning to finalize after " +
created + " Chairs have been created");
}
if(i == 47) {
System.out.println(
"Finalizing Chair #47, " +
"Setting flag to stop Chair creation");
f = true;
}
finalized++;
if(finalized >= created)
System.out.printlin/(
"All " + finalized + " finalized");
}

public class Garbage {

public static void main(String[] args) {
if(args.length == 0) {
System.err.println("Usage: \n" +
"java Garbage before\n or:\n" +
"java Garbage after");
return;

}

while (!Chair.f) {
new Chair();
new String("To take up space");

}

System.out.printlin(

"After all Chairs have been created:\n" +

"total created = " + Chair.created +

", total finalized = " + Chair.finalized),

if(args[0].equals ("before")) {
System.out.println("gc():");
System.gc () ;
System.out.println("runFinalization():") ;
System,runFinalization() ;

wile plealt Lis 4l Abidia



ﬂwﬁuﬂ@d/@w{gﬁyw(jfww Uity cila

¢

}
System.out.println("bye!");
if(args[O].equals("after"))
System.runEinalizersOnExit(true);
}
}y /S~

gana fay of dey Wne Al iy cChair jualic e ) oLty ilaadl JBA 0 58y
of Jied ol Sasa Chair yubie sliy oo gl (B g Jaally callas)
el 13gd ‘Mgiaﬁ‘;uumuﬂdeun‘Mg;i‘;dwﬁa\__‘umw
Y ol it e o 2513 Lo Ul G gorun gl Cay ey L
iy of cogalimain () L sags sdl dilal DY axiiag of AW guaall U
Bada palic oLy e
ilee oLt alla 2y G Finalize () paua sl oy guasl plf 3yant g
lial asend
e 2 wadl iy Finalized y created S oY sie Laf dlla
ra Al e s pati f LAY & ) juabial
deal e g ¢ puaiall 136 o8, i jed int i uald Jeaie Chair ypaie J<
LAY N laxe Juay Jls 0 B palic oLy dlee Cildy
Al G main () A4 S G la J8

while(!Chair.f) {

new Chair();
new String("To take up space");

:—Aﬁxﬁu‘cd-\g&qﬁq‘ g A Al ada Caldy A A yay ab 5 6 )
Iainll gk Ladie iy o i Finalize () elya) ol pllsl A.Chair. f
AV i
S ‘before” glarug aal st dl e Gl galipl 3ty o sk Letic
J—ny) System.gc () bl etiws “before” hwgl . “after”
System. runFinalizatuion () &kl odiumm b (il sese duis
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.System.runFinalizersOnExit () slediudly

v o oef e o -
coe grand ALY adBll Agan
(§Y A Aol sy ol s Ll oa il i gy il A Aalgl il pall (e
OB iy ph Gaa e IS8 Y eatiall Ciy pod Alla i L Addasiad O o J Jpata
.compile-time error il ciy bl lalhely dld e lily
s 1y el
void £() {
int i;
i++;
}
LS adally . paiall il Ao apans e oy ol Jgi Uad A o Jusatin
1yl 5 il a4l V) o giall Fag) Ayl il Aad ayan an siall ey
|Aq..llg__'|\.hclqu__c_»éﬂ|:l.qﬂ| .\.\;.3,4_:.41.3_)4@4’2\.\.1\ U\Sau)a._luh@_)mﬂ
oJsaiall
L Cia clhins gune Primitive Types ddy¥) blalfl aal olS Jla iy
of ol hanall 480 G a2l (Y oSy A el OB Cilidg L1 o
A pf yaas o padbaal Jlaf Glee addl (e 008 ol el 538 glasiul
Ly dal o clghans gume (gf s @l Lot 0 cilacal O g il 1agd
10 331 Clbanall Jalat A0SV sl M peali ) graia gy Aul 3850 U A0 Dah
//: InitialValues. java
// Shows default initial values
class Measurement {
boolean t;
char c;

byte b;
short s;
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int i,

long 1;

float £;

double d;

void print() {(

System.out.println(

"Data type Inital value\n" +

"hoolean " + t + "\n" +

"Char 14) + c + "\n" +

"byte " + b + "\n" +

"short " + s + "\n" +

"int n + i + "\n" +

"long " + l + "\n" +

"fFloat " + £ + "\n" +

"double " + d);

}

}

public class InitialValues {

public static void main(String[] args) {

Measurement d = new Measurement ()
d.print();
/* In this case-you could also say:
new Measurement () .print();
*/

}

y /e~ y

SN o ¢S GBaluall el pll A
Data type Inital value
boolean false
char
byte 0
short 0
int 0
long 0
float 0.0
double 0.0
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class Spoon {
static int i;

static {
i=47;
}

/7.

psiny Ae yiia Static plisdl L oo 5 ke Ll V) il WS a8 o Y
o Upmagll die o bl (L die Jaib 5an] 5 el jp yill 138 35 iy Ay sl
aall & static member (Sls pac

fdisld e <Y gadall (4o Jilag
M Jlall 2all RSl Y paviall Lalas dglitia JS5y 13 3
//: Mugs.java _
// Java 1.1 "Instance Initialization"
class Mug |
Mug (int marker) {
System.out.println("Mug (" + marker +
") ") ,. N
}
void f(int marker) {
System.out.println("f(" + marker + ")");

}

}

public class Mugs |
Mug cl;
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Mug c2;

{
cl = new Mug(l);
c2 = new Mug(2);
System.out.println("cl & c2
initialized");

}

Mugs () |
System.out.println("Mugs()");

}

public static void main(String[] args) {
System.out.println("Inside main()");
Mugs x = new Mugs();

}
y S/
e il A ilviall @b b Libas dgltia A1 all a3 5 jbe of ddaadle dliSyy

:‘ﬁ_’ aclall

{
cl = new Mug(l)
c2 = new Mug(2);
System.out.println("cl & c2 initialized");

}

ol ghcrall LAl addll didad
L Aleay 5_puine dglee CRid b <l ghoaall AEGN) ol 3a0 Abee (o pbas LS
Sl Al Jaal A0 aill aa clilee paeaty (el plakiul o 388 CH4 b
Al
yraic (e e U e gl 6l O Ot (g LS gana ol el N il 22 U
LY e o el (e A e 5 e Dby (o Aalll o3a (b cld ghuadl
-%ﬁJJl~°rﬂCM4=%yﬂk£Pw40lumcﬂﬁhwyeémibthbm
A ¢Sy Aagany A sincaa iy ya3 Jal O

int[] al;
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int alf];
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1S (b LS L0 i yont bl Cany Bl Aalinn Sy ol il
int(] al = { 1, 2, 3, 4, 5 };
flled 48 ghiaall 038 jaas I 4 gliaa pdije Chy gad pe 30l S
Sl e (g el disiaas Jayy Uls oy elicliialy of g col) a1
a2z = al;
tdial) (8 i ge ga LS pdga easd ga Llad 4y o i L
//: Arrays.java
// Arrays of primitives.
public class Arrays {

public static void main(String[] args) |
intf] al = { 1, 2, 3, 4, 5 };

int[] a2;

az = al;

for(int i = 0; 1 < a2.length; i++)
azli]++;

for(int i = 0; i < al.length; i++)
prt("al["™ + i + "] =" + al[i]);

}

static void prt(String s) {
System.out.println(s);
}
y /77~

cal gaa2 el sy iy i a2 W g Lad el a1 of L g 55 Less
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//: ArrayNew. java
// Creating arrays with new.
import java.util.*,
public class ArrayNew {
static Random rand = new Random() ;
static int pRand(int mod) {
return Math.abs (rand.nextInt()) % mod;
}
public static void main(String[] args) {
int[] a;
a = new int[pRand(20)];
prt("length of a = " + a.length)
for(int i = 0; i < a.length; i++)
prt("a[" + 1 + "] =" + a[i]);
}
static void prt(String s) {
System.out.println(s);
}
y /S~

Ayl plaas by Ay de JS Sy ea yaad o 5 3 A ghadl pan of Jliel o
il o Liad (5 iy il iy B i A4 giuaaall oL o A (pRand ()
el 1 dni e “empty” il 3l A giad) 34001 juabiall 2001
Pdaghatll (i A L gheaall a5y Ciy g pahally (S

int[] a = new int[pRand(20)];
Db new slaiiul Lag elile can gy il i jeslic A gian g Jalali S 133
H3 xA ]
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//: ArrayClassObj.java
// Creating an array of non-primitive objects.
import java.util.*;
public class ArrayClassObj {
static Random rand = new Random() ;
static int pRand(int mod)
return Math.abs (rand.nextInt()) % mod;
}
public static void main(String[] args) {
Integer[] a = new Integer[pRand(20)];
prt("length of a = " + a.length);
for(int i = 0; 1 < a.length; i++) |
ali] = new Integer (pRand(500));
prt("a[" + i + "] =" + a[i]);
}
}
static void prt(String s) {
System.out.println(s);
/
y /1~
1 ghadl LY new il o o o o gl il A
Integer[] a = new Integer[pRand(20)];,
Bada palic eliily Ll 400001 Al aaad oy s Jah < plige 4d gliae ) S Leild
rJSall A LS
ali] = new Integer (pRand(500)) ;
L—aic yinll cdy 4 exception el Jo Jiasiu ¢ paic oLi cui f3li
g lall 48 ghadl | 2890 Bel 8 Jolas
:JSAN Je i ghad 485N aill 4008 L (Saall (e
//: ArrayInit.java
// Array initialization
public class ArrayInit {
public static void main(String[] args) {
Integer[] a = {
new Integer(1l),
new Integer(2),

e pleal! Ll Lbuadia
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new Integer(3),
}:
// Java 1.1 only:
Integer[] b = new Integer[] {
new Integer(1l),
new Integer(2),
new Integer(3),
};
}
y /S~
rdi e ol Lal el agldia el alagl 300nda il giuaall dpilly L
//: MultiDimArray.java
// Creating multidimensional arrays.
import java.util.*;
public class MultiDimArray {
static Random rand = new Random() ;
static int pRand(int mod) {
return Math.abs (rand.nextInt()) % mod;
}
public static void main(String[] args) {
int[][] al = {
{1, 2, 3, },
{ 4, 5, 6, },
} 7
for(int i = 0; i < al.length; i++)
for(int j = 0; j < al[i].length; j++)
prt("al[" + i + "][" + j +
"] ="+ al[i][j]);
// 3-D array with fixed length:
int[][][] a2 = new int[2][2][4];
for(int i = 0; i < a2.length; it++)
for(int j = 0; j < a2[i].length; j++)
for(int k = 0; k < a2[i][j].length;
k++)
prt("a2[" + i + "][" +
o+ "I[" o+ k o+
"] o= W+ a2[i] [F][k]);
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// 3-D array with varied-length vectors:
int[][][] a3 = new int[pRand(7)]1[][]:
for(int i = 0; i < a3.length; i++) |
a3[i] = new int[pRand(5)][]:
for(int j = 0; j < a3[i].length; j++)
a3[i][j] = new int[pRand(5)];
}
for(int i = 0; i < a3.length; i++)
for(int j = 0; j < a3[i].length; j++)
for(int k = 0; k < a3[i][j].length;
k++)
prt(”a3[" + i + n][" +
j + "][" + k 4+
"I ="+ a3[i][jl[k]);
// Array of non-primitive objects:
Integer[][] a4 = {(
{ new Integer(l), new Integer(2)},
{ new Integer(3), new Integer(4)},
{ new Integer(5), new Integer(6)},
}:
for(int i = 0; i < a4.length; i++)
for(int j = 0; j < a4[i].length; j++)
prt("a4[" + 1 + "]J[" + G +
"] ="+ ad[i][j]);
Integer[][] a5;
ab = new Integer([3][];
for(int i = 0; i < a5.length; i++) {
ab[i] = new Integer[3];
for(int j = 0; j < a5[i].length; j++)
ad[i][j] = new Integer(i*j);
}
for(int i = 0; i < a5.length; i++)
for(int j = 0; j < a5[i].length; j++)
prt("a5[" + i + "][" + § +
"I ="+ a5[i][j])-;
}
static void prt(String s) {
System.out.println(s);
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}
} /S~
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Using Libraries and Classes wisally cliSal Al 1.1

..Packages ajall aa Jaladll

e Lo A8Ca JlS (lal Import el axiiud Laie 44de Juasile 4 40l
import java.util.*;
JSAl Je qglhall Caall dpaud Sl cun g Chia oy L) Zlis3 Ladic 5
import java.util.Vector;,

"

daa fiddeag dda i boa gony ldla Lol G fich Lo elisl o Ladic
(sb—b Laud 238 Lo gl Slaa g ope OS SlG o cang ccompilation unit
ol i ) ke i gin o of oSy L JaVa —
D0 GSb ¥ iy 4 e o Juaatin java wile as s a5 of ay
e e Uila gealigy of (ol calal) 853 5m gl Cigieall (0 Gia JS class
Bt At by JAR il A lhiiiay Leaaad oS i class cilile (e da s
Lila e A gl
O @lliayy o3n i ginall clile (3 Ao gana 0o 5ke Iibrary S o i
L—asind caaly Aaja (b cililall 038 gaend dliSayy .public Ule Taaly liva Cila
1SS

package mypackage;
a—a¥ls AiiSa JS 8 e 02 dan il Ban g gl gy 0 cald Glall Ay b ol
daaliy Cpenia Lgipanaly 40Kl oda aladiud oS ;;1 b oy Akl g smypackage
HAS

import mypackage;

Lo tia dllia o o 1w MyClass. java sl Take gl ¢ Sia (g2 i
e dllyy MyClass cuall 13 aul (358 of iy ol laslyy laaly public
sJSaY

package mypackage;

public class MyClass {
/.
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Uil LK laitul Ade Gy MyClass il dasiuly olS gl o s Laie oY)
C—Sat .oy yaM dabia mypackge dejall 5350 gall Gigiall Jual import
5 _jlaadl A e
mypackage.MyClass m = new mypackage.MyClass ()r
iqaad 3 Jesi of import plidl 1dS) (e
import mypackage.*;

/...
MyClass m = new MyClass();

p—las ALu O package dais -_d,ﬁ S .class clila apen puag (Sayy
e Jsall A ggd 2l

L g€ it i e gl (gl oldaill o gy ey B uud o) A1k daly
o Al 03a sl U RSl 8 llyg Ctnall oLty ol (53 Gl
i Aol Cigiun dlad ADIA (e Tnterpreter juidl abivwy path Gib
1Al g plall Ay

ey 380 dlae e s o3 CLASSPATH Zill Jsaie oo sy ¥ 5o
ol il 3Ly 3l 13 G eliidy . class clile ge Gl Root kS
s £00. bar.baz il i ./ 4d At S oty Lo jal
2l a) ey @ . Jpsdil GUst caws Foo\bar\baz 4§ foo/bar/baz
.CLASSPATH 535 sall Aikiaall Jalaal) g

48 gy oYY cnoukari.com Jaall aul o it Juah Iy @y v i)

tois utd] sVl S oli) Jal ey ccom. noukari guam

package com.noukari.util;
s ecpilal oLEY Aol o3 alaiiad oSay
//: Vector.java
// Creating a package
package com.noukari.util;
public class Vector {
public Vector() {
System.out.println(

ila gleal! Lis 4 biadia
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"com.noukari.util.Vector") ;

}
y /S~

P calall U
//: List.java
// Creating a package
package com.noukari.util;
public class List {
public List() {
System.out.println(
"com.noukari.util.List");

}
y 7/

gl alaall il il pa g sy
c:\poc\JavaT\com\noukari\util
el ol iy g
CLASSPATH=. ;D:\JAVA\LIB;C:\DOC\JavaT

Access J——agl ddaa

...Specifiers

o—> Ula b access specifiers sasl cliae o e e L83 LS
iy et Ji claBacall ad8 paday sy .private sprotected spublic
i,k J data member clga y—ne ! o g Ciall (0 guae 4]
.method

e gy il ynal gl (Y o g Hilany el (Soy clindl 20 e S S
AT Siaa e i ol 3aY) qpend lipma Sadl 13 iy Cum O+ 0 sy

e r—
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...Friendly el ddad

sl by st s A 030 8 cdhna ol quda g o o il A e b
Friendly Jsagll Jai ellia sall

gdanll o Jsa ) Zajall (5 AT Gisiaall gaand (S0 4y iy Jaaill 1a
kit Ol A jall o s 53 sa el Cisinall W «Friendly member Gsal
.l

...Public plelf sisal

o) ds—sasl lea la g il 5 AY1 iginall gaand ¢Say 4y ing aalll 13
-public member aall gaal
Al o M i il el 5 0 public plid) A Lib il
1Sl e A all dessert dajall
//: Cookie.java
// Creates a library
package c05.dessert;
public class Cookie {
public Cookie() {
System.out.println("Cookie constructor");
}
void foo() { System.out.println("foo"); }
Yy /)~
ol eali ) (b Aiball Lajal plasiad (Y1 gl
//: Dinner.java
// Uses the library
import c05.dessert. *;
pbublic class Dinner {
public Dinner() {
System,out.println ("Dinner constructor”) ;

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

il plaalt Lis Jf dliales
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Cookie x = new Cookie();
//! x.foo(); // Can't access
} i//:~
public ol—s i e yalell 1 iy Y «CoOkie uaic slil ln pebiiuis
i 518 £00 () s—sianll Wl .public ple i o Lind p caall o LS
aria b 38 (3 ala guasll 1A Z'ﬂ Dinner.java gl taa 4 Jsasl
.dessert 4. xl

e Yia oY dhbelu
o il Ailall el il ju o aly V1A G s o3 N il 23l
:Cina alae (b I Calal) g
//: Cake.java
// Accesses a class in a separate
// compilation unit.
class Cake {
public static void main(String[] args) {
Pie x = new Pie();
x.£()z
}
} /S~
talaall puii cpana AT lile Lyl @l
//: Pie.java
// The other class

class Pie {
void f£() { System.out.println("Pie.f()"); }

} /S~
sale Ll Cake gl S Qi 3y O e Ol Glilall ¢l gauw
F() Byl elesidy Pie
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Logbela I3 calaal i g (393 3yl Glel oY mams oS3 GBaule JS (8
(sl 13 default package il il i e ea LaglS 5 lils
ia canll 13) (i sSung

...Private alil siadl

130 U ccaall 13y kil Uals Lo guine Jral private glisd) A dassd oS

rlld e JBS ) g sl LeiSay B A jall G giaal
//: IceCream.java
// Demonstrates "private" keyword
class Sundae {

private Sundae() {}
static Sundae makeASundae() {
return new Sundae();

}
}
public class IceCream {
public static void main(String[] args) {
//! Sundae x = new Sundaef():
Sundae x = Sundae.makeASundae() ;

}
}y /1
Gma Yoy paleinis Ly cSundae ale oLl eliSey Y 4 Gl JEd i Badi

. _paixll 138 (LAY makeASundae () ikl slesiadd @l

...Protected  ~adl Lall
5 —al L aga e Ciea Sy g cadd 2 Ban Aaa oLaly cadd ol o i
Aol 4o Jall b public daall 53 ebac¥l (Y Jnash liSay Alall o2 i
Cighall 38 e pald gae (J Jgeasl Lalos ia Y Led lisd el dlilia oS

il gleal! s pf dbalea
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Laleaull gzl 1 a T“‘"’ Ladie a8 derived classes asiid

A Je JUS protected

//: ChocolateChip. java
// Can't access friendly member
// 1in another class
import c05.dessert. *;
public class ChocolateChip extends Cookie {
public ChocolateChip() {
System.out.println(
"ChocolateChip constructor");
}
public static void main (String[] args) {
ChocolateChip x = new ChocolateChip() ;
//! x.foo(); // Can't access foo
}
} /S~

i Oa pra bl Ciua (e Gy A 6 extends uii s
e Cookie ciwall juai sy cfoo () Akl Y Jpasd 4al) dal oy
sl

public class Cookie {

public Cookie() {
System.out.println("Cookie constructor") ;

)
protected void foo() |
System.out.println("foo") ;
}
}

.Encapsulation 4w J implementation hiding

W Aare e

Gl gleall Ly off Abualis
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Sedgiall I Joa sl dialew Luad o bl Jila &t
058 o sl o8l s cFriedly lisa §f public e g of ciua 09 oS

.protected laaa ga f (duill Y) rlia it dlay ) private Lals
s il aen Jrali i ) Jsaaglly AT a6 duay YU e s 13 U
cGwall gan geaie U (g0 (Hlae) S W g Lee private Lals Cual

to_S3 (uaba grain gy il Jlial
//: Lunch.java
// Demonstrates class access specifiers.
// Make a class effectively private
// with private constructors:
class Soup {
private Soup() {(}
// (1) Allow creation via static method:
public static Soup makeSoup() {
return new Soup();
}
// (2) Create a static object and
// return a reference upon request.
// (The "Singleton" pattern) :
private static Soup psl = new Soup();
public static Soup access() |
return psli;
}
public void f() {}
}
class Sandwich { // Uses Lunch
void f() { new Lunch(); }
}
// Only one public class allowed per file:
public class Lunch {
void test() {
// Can't do this! Private constructor:
//! Soup privl = new Soup();
Soup priv2 = Soup.makeSoup () ;

il glealt L 3l buadea



Using Libraries and Classes wigially olisd i) 114

Sandwich fl1 = new Sandwich() ;
Soup.access().f();

}
y S/~

..Classes ujiall
Galal) die g L o e CRAIS 3 aY) daa il el b Diulol) A cals
il o LS chan Ly 005 o it ol ) gn eliden 2,550 30 5o phasiad Y
e pudy L a1 03 B g caglhaall il ol jal g 28 2 Y1 s
Lilay cllo ISy 4n gl Zhum p2 daa sl Ledsn @ynad A Llaill ol e ]
sl a % iy code reuse sl sl sale) Ll calS uald JSb
) 75 T 33 30 Cginm 1o LoVl B s
sy (LAl o sl 22
iy c30al Coall 3 Lt 3 ga e tinal pualic ol o aai ) v
sral it ¢ (e w3l Ciall N Composition wus il 4kl o3
Jisuse 3393 g0l i gicall
i ane 3 g0 Ciial Eype e pall Cuall ola) Sle ada g8 W v
e o daanill s 4d) Spat iliaf 5 395 sall chuall 73 gt 380 L o6 Cun
.Inheritance ¢u gl Lex 44 kil sda .Cuall

...Composition «us i

Uil B Cigina b eabiall il pbge gua g s ol culd b LS5 LS
\_d primitive ol ol (String salie sae g Jabelly e o S
Al e gy Jaih b T e peatell gl . AT Ciia (30 peale ged il
i a8 gy ey b 2V Cigteall pully L eapal) ciuall 8

o gleall Ly Aluaes %
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//: SprinklerSystem. java
// Composition for code reuse
package c06;
class WaterSource {
private String s;
WaterSource() {
System.out.println("WaterSource()");
s = new String("Constructed");
}
public String toString() { return s; }
}
public class SprinklerSystem {
private String valvel, valve2, valve3,
valved;
WaterSource source;

int 1i;
float f£f;
void print() {

System.out.println("valvel = " + valvel);,
System.out.println("valveZ = " + valvel);
System.out.println("valve3 = " + valve3);
System.out.println("valved = " + valved):;
System.out.println("i = " + 1i);
System.out.println("f = " + £f);
System.out.println("source = " + source);

}

public static void main(String[] args) {
SprinklerSystem x = new SprinklerSystem() ;
X.print();
}

Yy /e~

.toString () b Lald diy )k 350y WaterSource cuall Gada hadls
= Wil 2% toString () Ak N pi yeie J< o Y pla
Ll ai  eaing lalig SEring Jasi ga f yuaic aa el oy Lasie Xals cla

M el 6 Siad sl

System.out.println("source = " + source);
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111

saie SN (“source=") String i e yale gas Jglad o aa siall 5y
) source dpi pil o 4 il J5 3 AN WaterSource b o
String (g y—saic g pabiiy &) 3y "toString () slesiuly String
.System.out.println() J iagl , ,da,

I Sipnctii Lan o183 361 Uil po st ol (g

ot Aimall gl e JS) pualie oLl GEEE o giaus o il oy S 2k
(s WaterSource caall ual 58Y) il elosil vie Sidd o3l geali 4l

Al o debhll dalai 7 A el csource paiall algi Jal
valvel = null

valveZ2 = null
valve3 = null
valved = null
i=20

f=20.0

source = null
3l jeal sl el e W A deiS 0 3aliu il 3 30 Jsiall of
Null 4.l
All SLAT anl 8 el jdall Y Aal) yaas iy
il eletiad 8 Lags 3abia G5 Tl of (6l ¢ pualiall iy ol 0
wauall b Gea WY
o Aala gt ) el gl Qi Laa ob il puaiell Josiad g8 ¥
raiell L3 Y g by 3l ciylal
A Al pastl DS M QB eia gy
//: Bath.java
// Constructor initialization with composition
class Soap |

private String s;

Soap () {
System.out.println("Soap()");
s = new String("Constructed");

cila gleall Ly o Alualie
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}
public String toString() ( return s; }
}
public class Bath {
private String
// Initializing at point of definition:
sl = new String("Happy"),
82 = "Happyn,
s3, s4;
Soap castille;
int i;
float toy;
Bath() {
System.out.println("Inside Bath()");
83 = new String("Joy");
i=47;
toy = 3.14f;
castille = new Soap();
}
void print() |
// Delayed initialization:
if(s4 == null)
s4 = new String("Joy");

System.out.printin("sl = " + sl1);
System.out.println("s2 = " + s2);
System.out.println("s3 = " + s53);
System.out.println("s4 = " + s4);
System.out.println("i = " + 1i);
System.out.println("toy = " + toy);
System.out.println("castille = " +

castille);
}
public static void main(String[] args) |
Bath b = new Bath();
b.print();
}
y /S~
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7= Ll AT Ao (gl aaat 2y of 08 N5 BA R s e of la JasY

(LS ey gSuad gl
Inside Bath()

Soap ()

sl = Happy
s2 = Happy
s3 = Joy
s4 = Joy
i=47

toy = 3.14

castille = Constructed

...Inheritance <y 4l
oy Loty cd il L 2 Agea il o L) Ll pe 530 e o
Al uags g5 elliyy ") Chall el Ay apand) il 138" 5 oSS ey s
CL._'\U‘ ALl Qo il i Ay (gl C:Iﬂ Jad s aaladlS ol (-u.nl ¢lhely
FERIYERUUTL R D 1 3. TPRE CPPRLY s gl sl auly Laii extends
M O 3 ) Caeall a5 gn gall okl gpen g Clanal pliact
//: Detergent.java
// Inheritance syntax & properties
class Cleanser {
private String s = new String("Cleanser");
public void append(String a) { s += a; }
public void dilute() ( append(" dilute()"); }
public void apply() { append(" apply()"); }
public void scrub() { append (" scrub()"); }
public void print() { System.out.println(s); }
public static void main(String([] args) {
Cleanser x = new Cleanser();

x.dilute(); x.apply(); x.scrub();
x.print();

LA i 0
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public class Detergent extends Cleanser {
// Change a method:
public void scrub() {
append (" Detergent.scrub()");
super.scrub(); // Call base-class version

}
// Add methods to the interface:

public void foam() { append(" foam()"); }
// Test the new class:
public static void main(String[] args) {
Detergent x = new Detergent();
x.dilute();
x.apply() 7
X.scrub () ;
x.foam() ;
X.print () ;
System.out.println("Testing base class:");
Cleanser.main(args) ;
}
y /e~

:sal 33 Aaadla iSay Bl JBadl e

String palic gl += daadl priid Cleaner append () 4kl A
Strings Jududl ma Jesll Lpagn gy lils ol A ) 528) oy .5
.Detergent 5 Cleanser (il dmain () 4ihll sl L...:u\ Loy
dhisel wwal Wl 4) raatile gy o giia (30 Cina JS A main () oLa oS <l
iz Slaaliyy od Cagiall o KN ol OIS Ja o8] Gigall Gua 5 sl b
Jhu s Hoglediul 5 )l public dal Chall kit main () 44kl il
oa Y

.Detergent.main () elesiul Jud cjava Detergent llh 1y Wi
e Cleanser.main () eledul fud java Cleanser Lk iy Ul
Ule lia ul Cleanser of O ol
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1Y,

U8 Jaly ol e a8 main () g callst 3y estial) L 58
main () i Y dalay cudi sV e ol 3 gl Jag e S Gl
el sl 8 L) grlins 8 Y

JS4 Cleanser.main() ,e%w Detergent.main() of Laf Jaay
A

.publicide ila; Cleanser §y—h prex daa sgpall (e AC;E &
small oV access specifier Jsay siaa gl i ol 13 A, <u,
Ul Lo jall eliact Jaih ass (il s Friendly sl iV sdadl 35lud
g oY Ladie okl odb dlaiiul IS (Y ey e sl 3 (paniny i) L4y
ol gling Laie o<1 .U 4 (e Detergent Jlay of (JEL ¢ gasl Saa
Osalall glme§) WYY Juay i Cleanser ce B L) oAl Laja o ciia
il public

protected Luaa Jgisdl pran g ple faag s oy ygil dal ¢ Jaahdill eititg
.public e s b 5k U

D gty el y b @kl e de gana dlliay Cleanser ciunall oy Lad BaY
append (), dilute(), apply (), scrub() . print()
Giall g Derived (ila cua s Detergent <uall of el e,
JSuhy AT e W 53 ol ) S bl a&@gkflci;iﬁhdaaaeuﬁ}hc.leanser
.Detergent «uall Jdmpa

Letle Dl oyl g o) Ciuall (8 Lgiy ot 73 Lip s 381 (e (e Ala Sl
Ciall ari gL a Loy . sCIUD () 3y Hhll g LS Gidal) Caall
Sl Aol e ¢} il (panie Dol 2050 Tyl calle Y G
elediuly o sise super. scrub () xdl Mid Ly ylal pul Ji super glisd
i il A Caly Cleanser il Cuall 4 el scrub () ikl
.Detergent (gid cuall
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u_ual“_rd‘)__miié_,ay)p'ém'hé}:\ﬂm‘\ ,j:u’hu.\.a‘;;i @L.ajc__'\la:uﬂ

i abiall 3kl aex eledinl Detergent.main () G @L.m SN .,;...LHSH

Detergent il i Lok &l dlli Y 3kl Cleanser il i
(\J.‘u foam () :‘33_)“‘5)

Al Gl iy o 5 sl Coall iy slesial oy ikaia Sy Lok

//: Cartoon.java

// Constructor calls during inheritance

class Art |

Art() {
System.out.println ("Art constructor"):

}
}
class Drawing extends Art {
Drawing () |
System.out.println("Drawing
constructor”);
}
I
public class Cartoon extends Drawing {
Cartoon() {
System.out.println("Cartoon
constructor"”) ;
}
public static void main(String[] args) {
Cartoon x = new Cartoon();
}
}y /i~

tJSdl o Bilall malipll 2 A el
Art constructor
Drawing constructor
Cartoon constructor
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1Yy

P.)l—““nus“f-“éﬂ‘-’ cgua.u_, G L-Q_,&.u:“ Gl ple il ;\é!:\S Sl Jal an
iy collasn g flfiay il Cia il elesial i f Jla 3 W gy Lagle il

e caiaall ol sll Lels aa sSUpEr alasioly callall A4 e Sy ladic
//: Chess.java

// Inheritance, constructors and arguments
class Game f{

Game (int i) {
System.out.println("Game constructor");
}
}
class BoardGame extends Game {
BoardGame (int i) |
super (i) ;
System.out.println("BoardGame constructor");
}
}

public class Chess extends BoardGame {
Chess () {

super(1l1);
System.out.println("Chess constructor") ;

i

public static void main(String[] args) {
Chess x = new Chess();
}
y /S~

o2 fiall a jinus cBoardGame () b pubad) Cuall b plesinly o 1 1Y
elediul Alee 85 of Gaay @l ) ALzl .Game () gisall Aloadlay pe o
A pgii Jae Jol Gl Cuall il cpnin gualal) Cuall Ly
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st gl dina pJMiiiY | its it /*nfcr.ua/‘
...protected
Gy ysill ade 23wy protected Jy—asl b ‘U‘L.A cii:\\_u L S LS
L—aiy ¢ eatall llall e s 985 oy s elned Lol Tnheritance
Gt | o ghall 3 alls 4S5
sdaadll 138 olasiud Z3aal Mol QU eia gy
//: Orc.java
// The protected keyword
import java.util.*;
class Villain {
private int i;
protected int read() { return i;)}
protected void set (int ii) { i = ii; }
public Villain(int ii) { i = ii; }
public int value(int m) { return m*i; }
}
public class Orc extends Villain {
private int j;
public Orc(int jj) { super(jj); i = ji; }
public void change (int x) { set(x); }
y /17~
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...Upcasting o3 fuaill rire lLis L el
L) e Bipn 38050l 35l mapanll Cighaall 3y 55 o oY iy 500 Sanl
gt Ciially A gal) Gl o i el (S 3 ADL By Lo
il G type  of bhai 0o 5obe asd Chall Jill il sl jedls
Migusa O3 pral

SV y Upcasting oS @ bl Juead s G oS3 55 3y Liad AAgh L1,
Hagee JSY baall Y G prad Y Taail 0 JE) (e Uiy

1083 L".\u‘.‘ ‘F'“:‘“ Jéal il
//: Wind. java
// Inheritance & upcasting
import java.util.*;
class Instrument {
public void play() (}
static void tune(Instrument i) {
/...
i.play():
}
}
// Wind objects are instruments
// because they have the same interface:
class Wind extends Instrument {
public static void main(String[] args) {
Wind flute = new Wind();
Instrument. tune (flute); // Upcasting

}
y /S~
by w& Instrument S jd%e dadiul say Glall Jhal g plell ol BaY

.tune () aa

e plealt Ly o Aliakis %



1re Using Libraries and Classes sy Gl alidiul

AT asl g |l Final

o (e et Al of gy e Final zUiall 4 axdiu Laie
Final led pasiu (il 2D oSLY) 360 i il e

...Final Data 4ulgll cilibead

i3 bl g Final paiius Laisd .Constant <ul fll lpedle 4
i 5 3% e Lpartt i Latic L odil Aaill Juni Wl primitive
i 334l Jeatd Object handle

rgiadl e sl 13n plasial 250 M QB ra g
//: FinalData.java
// The effect of final on fields
class Value {
int i = 1;
}
public class FinalData {
// Can be compile-time constants
final int il = 9;
static final int I2 = 99;
// Typical public constant:
public static final int I3 = 39;
// Cannot be compile-time constants:
final int i4 = (int) (Math.random() *20) ;
static final int 15 =
(int) (Math.random() *20) ;
Value vl = new Value();
final Value v2 = new Value();
static final Value v3 = new Value();
//! final Value v4; // Pre-Jdava 1.1 Error:
// no initializer

Glosteal! Ll Lbiadea
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// Arrays:

final int[] a = {1, 2, 3, 4, 5, 6 };

public void print(String id) {
System.out.println/(
id + " W o3 vig4 = " 4 §4 +
w, i5 = " + i5);

}

public static void main(String[] args) {
FinalData fdl = new FinalData/() ;
//! fdl.il++; // Error: can't change value
fdl.v2.i++; // Object isn't constant!
fdl.vl = new Value(); // OK -- not final
for(int i = 0; i < fdl.a.length; i++)

fdl.a[i]++; // Object isn't constant!

//! fdl.v2 = new Value(); // Error: Can't
//! fdl.v3 = new Value(); // change handle
//! fdl.a = new int[3];
fdl.print("£d1") ;
System.out.println("Creating new
FinalData") ;
FinalData fd2 = new FinalData();
fdl.print("fd1");
fd2.print ("£d2") ;

}

y /77~

ol gz A el sl 138 hanyy

fdil: i4 = 15, i5 = 9
Creating new FinalData
fdi: i4 = 15, i5 = 9
fd2: i4 = 10, i5 = 9

o
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...Final Methods Lulgil il
iyl e “Tock” Jib gy Js¥1 okl e gsill 13s aladiu Gl aa s
Sl ol Juad eh I o) L LR e S a5 i o
Akl il Lea cinline S elesinl Y 2kl ele Sl sl gl A3l
a2 oS Y elnugll 1)) callall 13 Aallaal po il Lgaasian (1 Aulge )
4&L—%J¥‘l—eil—aghaiJﬁJJuﬁﬁﬂ‘aﬂ9U~%ﬂ‘cuA}5wé#$31¥)L“eu%

iyl o g o a0 G 3 Lgda Yoy sy

...Final Classes 4ulgil <dsicall
i Y dlly i 13 Final Class Sl < s L lia ol Jgi Le
Pl e JB iy pLll S (Y el Y o Cuall 138 e 5 oy
//: Jurassic.java
// Making an entire class final
class SmallBrain {}
final class Dinosaur {
int 1 = 7;
int j = 17
SmallBrain x = new SmallBrain();
void f() ()}
}
//! class Further extends Dinosaur {}
// error: Cannot extend final class 'Dinosaur’
public class Jurassic |
public static void main(String[] args) {
Dinosaur n = new Dinosaur();
n.f();
n.i = 40;
n.j++;
}
y /-
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S 3 GulaY) ) ¢ Polymorphism JEaY) 4 5 e
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1.

...Upcasting e 4

> 51

i3 d—allaa 4 Upcasting e 4 al o Gkl Jpuaill i W, LS
N e 4 il franny il Lall 398 Object Handle i
Al (A pulaa¥) Caall g o5 il iy gl dulec

ele D dum gl sl 35S M JBal ey

//: Music.java
// Inheritance & upcasting
package c07;
class Note |
private int value;
private Note(int val) { value = val; }
public static final Note
middleC = new Note(0),
cSharp = new Note(1l),
cFlat = new Note(2),
} // Etc.
class Instrument {
public void play(Note n) {
System.out.println("Instrument.play()"):
}
}
// Wind objects are instruments
// because they have the same interface:
class Wind extends Instrument {
// Redefine interface method:
public void play(Note n) {
System.out.println("Wind.play()"):
J
}
public class Music {
public static void tune (Instrument i) {
/..
i.play (Note.middleC) ;
}

cila plaall Ly ol Alucdia

#
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public static void main(String[] args) {
Wind flute = new Wind();
tune (flute); // Upcasting
}
y /)~

i yi3e Jifi Music. tune () ikl of Jital s 8k Ay
OSales a5« Instrument 04(33.3»)41::_51 i S «Tnstrument
tune () Akl Wind jd3e el Ll Ledie main () Akl 4 4bkadl

£ oS 4 gl (ho Sailifile <!

Jai i e o ga el ol g ol any Lyt i) Ja ) g1y 6
Wind yi3e 303 tune () ikl of o Guall) e Gl S5 Sy . uainl
o it el Lk Ll 0 o bd A5 (Y Ui 138 (S0 el S 55800
-pUasll ¢ Instrument L dS.\ taaa tune () Ak 4

4y Stringed N¥ A il Lidy sapall 5 Sl o3a Lagl Ul Sia a siil

:f0ll JBadl 4 WS Brass
//: MusicZ2.java
// Overloading instead of upcasting
class Note2 {
private int value;
private NoteZ(int val) { value = val; }
public static final Note2
middleC = new NoteZ2(0),
cSharp = new NoteZ2 (1),
cFlat = new Note2(2);
} // Etc.
class Instrument2?2 {
public void play(Note2 n) {
System.out.println("Instrument2.play()")
}
}

class Wind2 extends Instrument?2 {

il plealt L ol biakes
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public void play(NoteZ2 n) {
System.out.println("Wind2.play()");
}
}
class Stringed2 extends Instrument? {
public void play(Note2 n) {
System.out.println("Stringed2.play()");

}
}
class Brass2 extends Instrument?2 {
public void play(Note2 n) {
System.out.println("BrassZ.play()");
}
}
public class Music2 {
public static void tune (Wind2 i) {
i.play(Note2.middleC) ;
}
public static void tune(Stringed? i) {
i.play(Note2.middlecC) ;
}
public static void tune (Brass2 i) {
i.play(Note2.middleC) ;
}
public static void main(String[] args) {
Wind2 flute = new Wind2() ;
Stringed2 violin = new Stringed?();
Brass”? frenchHorn = new Brass2();
tune (flute); // No upcasting
tune(violin) ;
tune (frenchHorn) ;

}
Yy /1~
A5 50 T Ui llin (81 eyt pall il lo Jomatny Janges ikl guali sl
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ey sl dlle Coa i Tnstrument o yaa bai o tune () Jiesasa
bt Gl 32l 5 5aal y 3yl A0S 2Ll B (e e by gra 55 Y]
DS Y1 T 3805 il 4y prands Lo Jasually 134 FAES Cighaal (g Yy el agur S

.Polymorphism
ol A Juaaiu ol Jylaiug Music. java Ja¥t galisdl ) o) 2sai
i ) Akl o8 gl g 53l bk s Wind.play () e

tune()
public static void tune(Instrument i)

/...
i.play(Note.middleC) ;

}
O pa il (S S oK) Gkl i Y Tnstrument i diaw
o Brass ga—dyLaa Wind e d.\_.‘ i\ Instrument s o 4 jea

.Stringed
Jag s pasnile plasialy g Jaly celld 26 jme gpliian an jiall of 5 Ua ol gol
.Binding
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ey ol Lyl Jf dynamic binding Sdush Jal Lad day 138 o
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il gy gy Y k] dliiad ya
G i (i U €3 LS . shape JS2YL 3l Tl (sadish Jiad Lia 3ali
s Square yCircle i —a aid) Cigiaall (0 3l s Shape 4l ad
e Triangle
:Upcaste e am sl pLill Bk A0 Alapall adedll euia i

Shape s = new Circle();
e 5 8le Jad gl a3l W et Circle e sl o 4 la bads
Ltagally) ) ciall (55da 3ol plext il oy Laie oY) .Shape
N (li'uidl cisiall 4 overridden

s.draw() ;

s 3 30k 4 Shape ciall i sag sall draw () Lkl of s o s
Ciaall 8835 gall draw () Ak 40 dy il Cuige o< . gle Sl
.late binding );LJ\ day )1l ia.;u Circle

Abstract 33 —aall § -l g i giall
...Classes and Methods

Lgaly P e Cagieall (ge Lo pae poa Jabeill Zalall dio 557 pnal) i ginall piiad
aall (e sl Cigisall paen plediud dyy .common interface 4s jida
.dynamic binding Sswiall Jay il 4386 aladtuly 3 yaall

s el o asen o e Instrument Cualls £y ciua dal (S 13
Instrument cial ¢ casgdl of & dlld bl L gina (gl Jaad o cual
i ;L.:sj‘..m&agm‘uuauga@ olheY ady kil dgal gl e il
ot (il gan eyl g el L (pa pashaall gia g Dl Ciual i ualic
St las Jiluy mbi Tnstrument cial
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Abstract sl &kl ey L Ul il SN run time adsil
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abstract void X() ;
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abstract Instrument

abstract void play();
String what() {/*. */}
abstract void adjust() s

ex qbnds exté¢nds

exclends

Wind

Percussion

Stringed

void play()
String what()
void ajust()

void play()
String what()
void ajust()

void play()
String what ()
void ajust()

A

extlends

ext%nds

Woodwind Brass

void play()}
String what()

void play()
void ajust()

L il & a uail) B 8 90 grali ) (g Alne it g 1 geals ylf L

133 yaall 3 kall g agiall Jlasiuly

//: Music4.java
// Abstract classes and methods
import java.util.*;
abstract class Instrumentd {

int i; // storage allocated for each

public abstract void play();

public String what() {

return "Instrument4";

}
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public abstract void adjust();
}
class Wind4 extends Instrumentd {
public void play() {
System.out.println("Wind4.play()");

}
public String what () { return "Wind4"; )}
public void adjust() {}
}
class Percussiond4d extends Instrumentd {
public void play() {
System.out.println("Percussiond.play()");
}
public String what() { return "Percussion4";
}
public void adjust() {}
}
class Stringed4 extends Instrument4 {
public void play() {
System.out.println("Stringed4.play()");
}
public String what () { return "Stringedd4"; }
public void adjust() {}
}
class Brass4 extends Wind4 {
public void play() |{
System.out.println("Brass4.play()");
}
public void adjust() {
System.out.println("Brass4.adjust()");
}
}
class Woodwind4 extends Wind4 {
public void play() {
System.out.println("WOodwind4.play()");

}
public String what () { return "Woodwind4"; }

}

cila glaal! Lis J Aliakia ¥
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public class Music4 {

// Doesn't care about type, so new types

// added to the system still work right:

static void tune (Instrumentd i) {
/7 ...
i.play():

}

static void tuneAll (Instrumentd[] e) {
for(int i = 0; i < e.length; i++)

tune(efi]) ;

)

public static void main(String[] args) {
Instrument4][] orchestra = new
Instrumentd4[5];
int i = 0;
// Upcasting during addition to the array:
orchestra[i++] = new Wind4() ;
orchestra[i++] = new Percussiond () ;
orchestra[i++] = new Stringed4() ;
orchestra[i++] = new Brass4();
orchestra[i++] = new Woodwind4() ;
tunelAll (orchestra) ;

}

}y /77~

gl plis (A b jaadl (G bl g i ghial! g da g
e iy oLl 5 ladS 3y il ageie By interface liall da yis
ol G Cuall e 73900 sl prantl o4 (Lol Cilia 3 jae CiaS Zgal gl
bl sl e (g 5ia3Y Ll V) g la 1 Tl 5 olaua gl 485 3kl elasd o
data clgadl elozel e gy a3 of interface igalsll oSa,
gl b8 Lash.primitive types idN bl members
.implementation Jac ‘;1 O3 form ) sai Jasé @» interface
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L';,_n Yas interface pl—diall LK Jlaiuly & interface igaly oLy
oda 4 cimplements Uil AalS aadiud Agal gl 03gd g0 ellaeY ycclass
O g el Vo jlekils it f L 4 interface gal W @ Ui S LY

:dSal e pesadd Gl Jakisdll Y1 Jania lgles 3

interface Instrument

void play();
String what() (/*..*/}
abstract void adjust() ;

implements

impl%ments

implekents

Wind

Percussion

Stringed

void play({)
String what ()
void ajust()

void play()
String what()

void ajust ()

void play()
String what()
void ajust()

A
ex I:Fnds

Woodwind

extfnds

Brass

void play()
void ajust ()

void play()
String what ()

interface ol Laal gl Gl gl e Vana L oLty Un ol
:implements g

//: Musich.java
// Interfaces

e plaalt Ly ) Abiakis

: 3



1£1 Polymorphism JS4Y L

import java.util.*;
interface Instrument5 {
// Compile-time constant:
int i = 5; // static & final
// Cannot have method definitions:
void play(); // Automatically public
String what();
void adjust();
}
class Wind5 implements Instrumentb {
public void play() {
System.out.println("Wind5.play()")
}
public String what() { return "Wind5"; )
public void adjust() {}
}
class Percussion$ implements Instrument5 {
public void play() {
System.out.println ("Percussionb.play()") ;
}
public String what() { return "Percussion5";
}
public void adjust() {}
}
class Stringed5 implements Instrumentd {
public void play() {
System.out.println("Stringed5.play()") ;
}
public String what() {( return "Stringed5"; )}
public void adjust() ()
} .
class Brass5 extends Wind5 {
public void play() {
System.out.println("Brass5.play()") ;
}
public void adjust() |
System.out.println("Brass5.adjust()") ;
}

il pleal] Ll Lbiadia
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}
class Woodwind5 extends Wind5 {
public void play() {
System.out.println ("Woodwind5.play()") ;
}
public String what() { return "Woodwind5"; }
}
public class Music5 {
// Doesn't care about type, so new types
// added to the system still work right:
static void tune(Instrument5 i) {
/S
i.play();
}
static void tunelAll (Instrument5[] e) {
for(int i = 0; 1 < e.length; i++)
tune(el[i]);
}
public static void main(String[] args) {
Instrument5[] orchestra = new
Instrument5[5];
int i = 0;
// Upcasting during addition to the array:
orchestra[i++] = new Wind5();
orchestra[i++] new Percussion5();
orchestra[i++] new Stringed5();
orchestra[i++] = new Brass5():
orchestra[i++] = new Woodwind5() ;
tuneAll (orchestra) ;
}
y /1~

w
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Multiple A: adall e gl

...Inheritance

caxiall Sy )l ol ja) kil C++ A LS Wl 4
aaiall ¢y y il ga L oS
dse Lt ud 3 jase ia Ay & Tnterface 4l o Wha L S3 LS
bt My (5585 Aabius B Y ¢ AN . implementation (yis
.Q‘.g.;‘_,i.ln@na\aﬁggiwcig
multiple sl cy gl C++ i) 3 cleal sl saniall peadll coisy
Aliay of 4Say i (gh 0 NSN3l gy (0S 3y inheritance
.implementation Liks M
Asl g il S  JSLa oo canei Ll V) ety 5 gl aay Coman ol lila il L
Cag—iall iy L e ol of Cagioall oy al g Cial V) ransi o WY CH+
.ML\,@@Y}@_JJES\@MBL&Q;AQJ;SJ;&@LJg.i.agaii*.\:u.“
e i 3 il y Bany Lo Lk L 1 ) zeas
//: Adventure.java
// Multiple interfaces
import java.util.*;
interface CanFight {

void fight();

}

interface CanSwim {
void swim() ;

J

interface CanFly {
void fly();

}

class ActionCharacter {
public void fight() {}

il plealt Ly ) biales
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}
class Hero extends ActionCharacter
implements CanFight, CanSwim, CanFly {
public void swim() {}
public void fly() {}

}

public class Adventure f{
static void t(CanFight x) { x.fight(); }
static void u(CanSwim x) { x.swim(); }
static void v(CanFly x) { x.fly(); }
static volid w(ActionCharacter x) { x.fight();
}
public static void main(String[] args) {
Hero 1 = new Hero();,
t(i); // Treat it as a CanFight
u(i); // Treat it as a CanSwim
v(i); // Treat it as a CanFly
w(i); // Treat it as an ActionCharacter
} .
y /S~

il G all ey sy HOTO —eainl O S B o Ky
3 CanSwim 3 CanFight i cle—alysxe b ActionCharacter
cilgal gl Al A Y el Chuall 333 oy el o2 A .CanFly

Zaks ) cileat ) 335 Gk ar ) aga s AUsadle S Adventure chuall A Ld
o138 Sy Hero yeaiall li i Lavie Gl . il ciuall Y 28Uz ol S
e gty JS Jal 0 upcast e s oS ol el o2 0e gl
Slgal 4l
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...Lﬁizjiﬂ,aﬁtiiuégcﬁ%%t{;‘fgaiﬁjcﬂﬁﬂy
oy gl dladiuly interface 4l sy Ad) )k Ciua g Al Aol aadiiud
o dani Syl aladiuly Saaa deal s clacy clgaly o mas S, (i

ol JUall 8 LS Bayan Agaly (o pilal
//: HorrorShow.java
// Extending an interface with inheritance
interface Monster {
void menace();
}
interface DangerousMonster extends Monster |
void destroy() ;
);
interface Lethal {
void kill();
}
class Dragonzilla implements DangerousMonster {
public void menace() {}
public void destroy() ()}
}
interface Vampire
extends DangerousMonster, Lethal {
void drinkBlood() ;
}
class HorrorShow {
static void u(Monster b) { b.menace(); }
static void v(DangerousMonster d) |
d.menace() ;
d.destroy() ;
}
public static void main(String[] args) {
DragonZilla if2 = new DragonZilla();
u(if2);
v(if2);
}
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y /S~

et Al paina p LAY Cilga| gl plutiic] Liasf lilSaly
LY P

d W final o static W Wil oS L dgaly 8 4as is gl of Lol
C o prdiudl enum hallS Ll cul fll Cile gana sLadY 5 aa slal dgal gl o8

el g ppandl Clgad gl Alasiud 4aS M JBd) paza gy .CH
//: Months. java
// Using interfaces to create groups of
constants
package c07;
public interface Months f{
int
JANUARY = 1, FEBRUARY = 2, MARCH =
APRIL = 4, MAY = 5, JUNE = 6, JULY =7,
AUGUST = 8, SEPTEMBER = 9, OCTOBER = 10,
NOVEMBER = 11, DECEMBER = 12;
y /1~

3,

...Inner classes il L gall

sl Craally daa—ui Lo sa g ¢ AT Clia Gai Clua Gy pod lila Aal (8 aadaiad
Mihia ddagi pal) Chghiall arand B Adalall Gagiuall Miiy . inner class
S Gigdeall e o Yss A dalall Gigdeall of Lo 4 —agd pgall 0y
il aaliw i QA Gagieall e JBuSy .composition classes
sl

//: Parcell.java

// Creating inner classes
package c07.parcell;

ile pleal! Ly 4 dbuakiv %



V£V Polymorphism JSdfl 4

public class Parcell {
class Contents {
private int i = 11;
public int value() { return i; }
}
class Destination {
private String label;
Destination (String whereTo) {
label = whereTo;
}
String readLabel () { return label; }
}
// Using inner classes looks just like
// using any other class, within Parcell:
public void ship(String dest) {
Contents ¢ = new Contents() ;
Destination d = new Destination (dest) ;
}
public static void main(String[] args) |
Parcell p = new Parcell();
p.ship("Tanzania");
}
}y /77~

&_IX (name-hiding slend) olia) i 2 Adalall Gigheall ol Jaadls LS 13
(lah Ciua elLily o565 i Laf .code-organization jw sl ahn A
3l enclosed objects dishal jaliall pa baii i ciuall 134 jualie li
enclosed idshdl yaliall slnel Y Js—a gl apbiini G (gl
e 4 dalall Gighaall o8 b Y dilaYly . jlid o dlias of (40 objects
.enclosed objects Ashal Cuall yalic g N Jpasl Gis

¢ «C++ g nested classes dlidl Gigiall e Ll Giliay w31 1
gl ol el pa bl gy ol o g ¥ o dail plaud) clisY 46 oo 5 e

.enclosed objects
tobin 3 of Baw La praia gy ) Jall
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//: Sequence. java
// Holds a sequence of Objects
interface Selector {
boolean end();
Object current();
void next () ;
}
public class Sequence {
private Object[] o;
private int next = 0;
public Sequence(int size) |
o = new Object([size];

}
public void add(Object x) |
if (next < o.length) {
of[next] = x;
next++;
}
}

private class SSelector implements Selector ({
int i = 0;
public boolean end() {

return 1 == o.length;

}

public Object current() {
return o[i];

}

public void next() {
if(i < o.length) i++;

}

}
public Selector getSelector () {

return new SSelector();
}
public static void main(String[] args) {
Sequence s = new Sequence (10) ;
for(int i = 0; i < 10; i++)
s.add (Integer.toString(i));

it =
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Selector sl = s.getSelector();
while(!sl.end()) {
System.out.println((String)sl.current());
sl.next();
}
}
y /77~

palie s aaall L 34 dgias oe 5 ke Abley 0 Sequence cauall
3 32 Object jnaie ALY add () dihl elediul d€ay .Object
ragicSequence & paliall ,591 s Jal ¢y . Sequence ibulall g
Gagll J cend () Aulall iles 8 US ¢ 4 jra paud Selector sl dgaly
o next () Ml il Y JEM  ccurrent () Jall paiadl oo
LAl
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.Selector
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getSelector () i—i )kl ol Selector wl ¢ 4l a4 .string
eia JS isly Selector B Jisll aadiug g3l
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e JIENY dsaand g calyild)
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//: Sandwich. java

// Order of constructor calls
class Meal f{

Meal() { System.out.println("Meal()") ; }

}

class Bread {

Bread() { System.out.println("Bread()"); }
}
class Cheese {
Cheese() { System.out.println("Cheese()"); }
}
class Lettuce {
Lettuce() { System.out.println("Lettuce()");
}
}
class Lunch extends Meal {
Lunch() { System.out.println("Lunch()");}
}
class PortableLunch extends Lunch {
PortableLunch() {
System.out.println("PortableLunch() ") ;
}
}
class Sandwich extends PortableLunch {
Bread b = new Bread();
Cheese ¢ = new Cheese();
Lettuce 1 = new Lettuce();
Sandwich() |
System.out.println("Sandwich()") ;
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}
public static void main(String[] args) {
new Sandwich() ;

}
y /e

13 e ) ) Cuy gl e il gine 2D o _my sy Sandwich sa La pl

a3 Ladie g eliael palie 300 SIS c(Object O Galal y ) gl o L siel
sl u.h: C-AL\‘)-\“ THA e main () L;Q Sandwich jaic ¢l

Meal ()

Lunch ()

PortableLunch()

Bread()

Cheese ()

Lettuce()
Sandwich()

el LS g S puatel S pletivd i of (a1

Vg Jiad oy o 4 Lt 5 ghasl o3 ) Sy . puabus) Chuall (i Yl (oo tiny )
b cua Al ) Jpagl s S0 Guid) Chuall olls oy

Mgins 6 i iy pliac ) AG0N1 Glasadl elodiul 23 .Y

bl Cinall s (s elodial oy |l Y

..finalize () 44kl g ¢y gl
i ol 23 composition s il sk aasiu Laie ol ik U LS
cuall 138 e ebiaeY jualic eled) Adand Apuilly bad (315 (48 cypaa
finalize () il e override il die i ¢yl e U
sl Finalize () slediuly agii of JSH oS kel Cuall b 4d jadll
bl il 8 nia S8 25 o el Ades o W pulia) el
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//: Frog.java
// Testing finalize with inheritance
class DoBaseFinalization {
public static boolean flag = false;
}
class Characteristic {
String s;
Characteristic(String c) {
s = c;
System.out.println(
"Creating Characteristic " + s);
}
protected void finalize() {
System.out.println(
"finalizing Characteristic " + s);
}
}
class LivingCreature {
Characteristic p =
new Characteristic("is alive");
LivingCreature() {
System.out.printlin("LivingCreature()");
}
protected void finalize() {
System.out.println(
"LivingCreature finalize");
// Call base-class version LAST!
if (DoBaseFinalization. flag)
try {
super.finalize();
} catch (Throwable t) {}
}
}
class Animal extends LivingCreature {
Characteristic p =
new Characteristic("has heart");
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Animal () |
System.out.println("Animal()")

}
protected void finalize() {

System.out.println("Animal finalize");
if (DoBaseFinalization.flag)
try {
super.finalize();
} catch(Throwable t) {}

}

}
class Amphibian extends Animal {

Characteristic p =
new Characteristic("can live in water");
Amphibian() {
System.out.println ("Amphibian()") ;
}
protected void finalize() {
System.out.println ("Amphibian finalize");
if (DoBaseFinalization.flag)
try {
super.finalize();
} catch(Throwable t) {}

}

}
public class Frog extends Amphibian {

Frog() {
System.out.printin("Frog()");

}
protected void finalize() {

System.out.printlin("Frog finalize");
if (DoBaseFinalization.flag)
try {
super.finalize();
} catch(Throwable t) {}

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

if(args.length != 0 &&

cily pleall L luatis
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args[0].equals("finalize"))
DoBaseFinalization.flag = true;
else

System.out.println("not finalizing
bases") ;

new Frog(); // Instantly becomes garbage

System.out.println("bye!") ;
// Must do this to guarantee that all
// finalizers will be called:
System.runFinalizersOnExit (true) ;
}
y /e~
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not finalizing bases

Creating Characteristic is alive
LivingCreature ()

Creating Characteristic has heart
Animal ()

Creating Characteristic can live in water
Amphibian ()

Frog()

bye!

Frog finalize

finalizing Characteristic is alive
finalizing Characteristic has heart
finalizing Characteristic can live in water
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//: ArraySize.java
// Initialization & re-assignment of arrays
package c08;
class Weeble (} // A small mythical creature
public class ArraySize {
public static void main(String[] args) |
// Arrays of objects:
Weeble[] a; // Null handle
Weeble[] b = new Weeble[5]; // Null handles
Weeble[] c = new Weeble[4];
for(int 1 = 0; i < c.length; i++)
cl[i] = new Weeble();
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Weeble[] d = {
new Weeble(), new Weeble(), new Weeble ()

};

// Compile error: variable a not

initialized:
//!1System.out.println("a.length=" +
a.length);
System.out.printin("b.length = " +
b. length);

// The handles inside the array are
// automatically initialized to null:
for(int i = 0; i < b.length; i++)
System.out.printin("b[" + i + "]=" +
bli]);
System.out.printin("c.length "o+
c.length) ;
System.out.println("d.length
d.length) ;
a = d;
System.out.printlin("a.length
a.length) ;
// Java 1.1 initialization syntax:
a = new Weeble[] {(
new Weeble(), new Weeble()
)z
System.out.println("a.length = " +
a.length);
// Arrays of primitives:
int[] e; // Null handle
int[] £ = new int[5];
int[] g new int[4];
for(int i = 0; 1 < g.length; i++)
gli] = i*i;
int{] h = ( 11, 47, 93 };
// Compile error: variable e not
initialized:
//!System.out.println("e.length=" +
e, length) ;

1

]

n +

n +
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}

System.out.println("f.length = " +
f.length)
// The primitives inside the array are
// automatically initialized to zero:
for(int i = 0; i < f.length; i++)
System.out.println("f[" + i + "]=" +
£[il);
System.out.println("g.length
g.length) ;
System.out.println("h. length = " +
h.length),
e = h;
System.out.println("e.length
e.length) ;
// Java 1.1 initialization syntax:
e = new int[] {( 1, 2 };
System.out.println("e.length = " +
e.length);

i

” +

I

11 +

y /S~
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b.length = 5
b[0]=null
b[l]=null
b[2]=null
b[3]=null
b[4]=null

c
d
a
a
£

.length =
.length
.length
.length
.length =

i

]
G W e

£[0]=0
£[1]=0
£[2]=0
£[3]=0
£[4]=0

e slealt Ly ol Aliabua

L



104 fgﬂLbd.éJ;H&Lja_J/:;

g.length =
h.length
e.length =
e.length =

l
N W W
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//: IceCream.java
// Returning arrays from methods
public class IceCream {
static String[] flav = {
"Chocolate", "Strawberry",
"Vanilla Fudge Swirl", "Mint Chip",
"Mocha Almond Fudge", "Rum Raisin",
"Praline Cream", "Mud Pie"
};
static String[] flavorSet (int n) {
// Force it to be positive & within bounds:
n = Math.abs(n) % (flav.length + 1);
String[] results = new String[n];
int[] picks = new int[n];
for(int i = 0; i < picks.length; i++)
picks[i] = -1;
for(int i = 0; 1 < picks.length; i++) {
retry:
while(true) {
int t =
(int) (Math.random() * flav.length) ;
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for(int j = 0; j < i; j++)
if(picks[j] == t) continue retry;
picks([i] = t;
results[i] = flav[t];
break;
}
}
return results;
}
public static void main(String(] args) {
for(int i = 0; i < 20; i++) |
System.out.println(
"flavorSet(" + i + ") = ");
String[] fl1 = flavorSet(flav.length);
for(int j = 0; j < fl.length; j++)
System.out.println("\t" + f1[j]);

}
}
y /S~
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//: CatsAndDogs.java
// Simple collection example (Vector)
import java.util.*;
class Cat {
private int catNumber;
Cat(int i)
catNumber = 1i;

}
void print() |
System.out.println("Cat #" + catNumber);
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}
}

class Dog {

}

private int dogNumber;
Dog(int i) {

dogNumber = 1i;

void print()

}

System.out.println("Dog #" + dogNumber) ;

public class CatsAndDogs {

}

public static void main(String[] args) {

Vector cats = new Vector():;

for(int i = 0; i < 7; i++)
cats.addElement (new Cat(i)) ;

// Not a problem to add a dog to cats:

cats.addElement (new Dog(7));

for(int 1 = 0; 1 < cats.size(); i++)
((Cat)cats.elementAt(i)).print() ;

// Dog is detected only at run-time

y /S~
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//: CatsAndDogsZ2.java
// Simple collection with Enumeration
import java.util.?*;
class Cat2 |
private int catNumber;
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Cat2(int i) |
catNumber = i;
}
void print() {
System.out.println("Cat number "
+catNumber) ;
}
}
class Dog2 {
private int dogNumber;
Dog2(int i) {
dogNumber = i;
}
void print() {
System.out.println("Dog number "
+dogNumber) ;
}
}
public class CatsAndDogs2 {
public static void main(String[] args) {
Vector cats = new Vector();
for(int i = 0; i < 7; i++)
cats.addElement (new Cat2(i));
// Not a problem to add a dog to cats:
cats.addElement (new DogZ2 (7)) ;
Enumeration e = cats.elements();
while (e.hasMoreElements ())
((Cat2)e.nextElement () ) .print();
// Dog is detected only at run-time
}
y /e~

S g Yagd Yl Sl 8 0 am gl sl o ga atkasNa oK L
for(int i = 0; 1 < cats.size(); i++)
((Cat)cats.elementAt (i)).print();

tAluball e Jisill Enumeration dall padtiuy
while (e.hasMoreElements())
((Cat2)e.nextElement ()) .print();
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//: Bits.java
// Demonstration of BitSet
import java.util.*;
public class Bits {
public static void main(String[] args) |
Random rand = new Random() ;
// Take the LSB of nextInt():
byte bt = (byte)rand.nextInt();
BitSet bb = new BitSet():;
for(int i = 7; i >=0; i--)
if(((1 << i) & bt) !=0)
bb.set (i) ;
else
bb.clear (i) ;
System.out.println("byte value: " + bt);
printBitSet (bb) ;
short st = (short)rand.nextInt();
BitSet bs = new BitSet():
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for(int i = 15; i >=0; i—-)
if(((1 << i) & st) != 0)
bs.set (i),
else
bs.clear(i) ;
System.out.println("short value: " + st);
printBitSet (bs) ;
int it = rand.nextInt();
BitSet bi = new BitSet();
for(int i = 31; i >=0; i—-)
if(((1 << i) & it) != 0)
bi.set(i);
else
bi.clear(i);
System.out.println("int value: " + it);
printBitSet (bi) ;
// Test bitsets >= 64 bits:
BitSet bl27 = new BitSet () ;
bl27.set(127);
System.out.println("set bit 127: " + bl27);
BitSet b255 = new BitSet (65) ;
b255.set (255) ;
System.out.println("set bit 255: " + b255);
BitSet bl1023 = new BitSet (512);
// Without the following, an exception is
thrown
// in the Java 1.0 implementation of
BitSet:
// b1023.set (1023) ;
b1023.set (1024) ;
System.out.println("set bit 1023: " +
bil023) ;
}
static void printBitSet (BitSet b) {
System.out.println("bits: " + b);
String bbits = new String();
for(int j = 0; j < b.size() ; j++)
bbits += (b.get(j) ? "1" : "0");,
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}

System.out.println("bit pattern: " +
bbits); :

} /S~
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//:

thaill s alasiad te JBaS Jaaill 13¢1 5 jaall alliasl
Stacks. java

// Demonstration of Stack Class
import java.util.*;
public class Stacks {

static String[] months = {

"January", "February", "March", "April",
"May", "June ", "July", "August",
"September",

"October”", "November", "December" };

public static void main(String[] args)

}

Stack stk = new Stack():;

for(int i = 0; i < months.length; i++)
stk.push (months[i] + " ");

System.out.println("stk = " + stk);

// Treating a stack as a Vector:

stk.addElement ("The last 1line");

System.out.printin/(

"element 5 = " + stk.elementAt(5)) ;
System.out.println ("popping elements: ") ;
while(!stk.empty())

System.out.println(stk.pop())

y /S~
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//: AssocArray.java
// Simple version of a Dictionary
import java.util.*;
public class AssocArray extends Dictionary {
private Vector keys = new Vector();
private Vector values = new Vector():;
public int size() { return keys.size(); }
public boolean isEmpty() |
return keys.isEmpty();
}
public Object put (Object key, Object value) {
keys.addElement (key) ;
values.addElement (value) ;
return key;
}
public Object get (Object key) |
int index = keys.indexOf (key);
// indexOf () Returns -1 if key not found:
if(index == -1) return null;
return values.elementAt (index) ;
}
public Object remove (Object key) {
int index = keys.indexOf (key) ;
if(index == -1) return null;
keys.removeElementAt (index) ;
Object returnval = values.elementAt (index) ;
values.removeEklementAt (index) ;
return returnval;

}

public Enumeration keys() {
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return keys.elements ()
}
public Enumeration elements() {
return values.elements() ;
}
// Test it:
public static void main(String[] args) {
AssocArray aa = new AssocArray():;
for(char ¢ = 'a'; ¢ <= 'z'; c++)
aa.put (String.valueOf (c),
String.valueOf (c).toUpperCase()) ;
char[] ca = { 'a', 'e', 'i', 'o', 'u' };
for(int i = 0; i < ca.length; i++)
System.out.println("Uppercase: " +
aa.get (String.valueOf (cal[i])));
}
y /S~
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//: Statistics.java
// Simple demonstration of Hashtable
import java.util.*;
class Counter {

int i = 1;

public String toString() {

return Integer.toString(i);

; i
}
class Statistics {

public static void main(String[] args) {

e pleal) Ly o) Abisliv é%!§i§



1174 Syppalic gy o ASals culy

Hashtable ht = new Hashtable();
for(int i = 0; i < 10000; i++) {
// Produce a number between 0 and 20:
Integer r =
new Integer((int) (Math.random() * 20))
if{(ht.containsKey(r))
((Counter)ht.get(r)) .i++;
else
ht.put (r, new Counter())

}
System.out.println(ht);

}

y /17~
std Jo¥1 2l day lgale Jumatian Al Aol U

{19=526, 18=533, 17=460, 16=513, 15=521,
14=495,
13=512, 12=483, 11=488, 10=487, 9=514, 8=523,
7=497, 6=487, 5=480, 4=489, 3=509, 2=503,
1=475,
0=505}
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boolean add(Object)
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boolean
addAll (Collection)

void clear()

.Object

boolean
contains (Object)
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boolean isEmpty ()
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Iterator iterator()
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boolean remove (Object)
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boolean
removeAll (Collection)
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boolean
retainAll (Collection)

il plealt Ly 3l Abiabia

k]



v S palic gudg Sl oy

i de ganall

Ao genall jualic e gla Y int size()

sabic gua o (5 siad A jioa pla Y Object[] toArray()
.Collection ic gaadll

ALl (3 kY ppex pladiul 448 AN JB maza gy
//: Collectionl.java
// Things you can do with all Collections
package c08.newcollections;
import java.util.*;
public class Collectionl {
// Fill with 'size' elements, start
// counting at 'start':
public static Collection
fill(Collection ¢, int start, int size) {
for(int i = start; 1 < start + size; i++)
c.add(Integer.toString(i)) ;
return c;
}
// Default to a "start" of 0:
public static Collection
fill(Collection c, int size) {
return fill(c, 0, size);
}
// Default to 10 elements:
public static Collection fill(Collection c) {
return fill(c, 0, 10);
}
// Create & upcast to Collection:
public static Collection newCollection() {
return fill (new ArrayList());
// Arraylist is used for simplicity, but
it's
// only seen as a generic Collection
// everywhere else in the program.
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// Fill a Collection with a range of values:
public static Collection
newCollection(int start, int size) {
return fill (new ArrayList(), start, size);

}
// Moving through a List with an iterator:
public static void print(Collection c) {
for (Iterator X = c.iterator () ;
x.hasNext () ;)
System.out.print (x.next() + " ");
System.out.println();
}
public static void main(String[] args) {
Collection ¢ = newCollection();
c.add("ten") ;
c.add("eleven”) ;
print(c);
// Find max and min elements; this means
// different things depending on the way
// the Comparable interface is implemented:

System.out.println("Collections.max(c) = "
+Collections.max(c));
System.outﬂprintln("Collections.min(c) =T

+Collections.min(c));
// Add a Collection to another Collection
c.addAll (newCollection());

print(c);
c.remove ("3"); // Removes the first one
print(c);
c.remove ("3"); // Removes the second one
print(c);

// Remove all components that are in the
// argument collection:

c.removeAll (newCollection()) ;

print(c);

c.addAll (newCollection());

print(c);

// Is an element in this Collection?
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}

System.out.println(

"c.contains (\"4\") = " + c.contains("4")) ;
// Is a Collection in this Collection?
System.out.printin(

"c.containsAll (newCollection()) = " +
c.containsAll (newCollection())) ;
Collection c¢2 = newCollection(5, 3);

// Keep all the elements that are in both
// ¢ and ¢2 (an intersection of sets):
c.retainAll (c2);

print(c);

// Throw away all the elements in c¢ that
// also appear in c2:

c.removeAll (c2) ;
System.out.println("c.isEmpty() = " +
c.isEmpty()):

c = newCollection();

print(c);

c.clear(); // Remove all elements
System.out.println("after c.clear():");
print(c);

} /i~
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//:

SList a4l

Listl.java

// Things you can do with Lists

package c08.newcollections;

import java.util.*;

public class Listl |
// Wrap Collectionl.fill() for convenience:
public static List fill(List a) {
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return (List)Collectionl.fill(a);

}

// You can use an Iterator, just as with a

// Collection, but you can also use random

// access with get() :

public static void print (List a) {
for(int i = 0; i < a.size(); i++)

System.out.print (a.get (i) + " ") ;

System.out.println() ;

}

static boolean b;

static Object o;

static int i;

static Iterator it;

static ListIterator 1it;

public static void basicTest (List a) {
a.add(l, "x"); // Add at location 1
a.add("x"); // Add at end
// Add a collection:
a.addAll (fill (new ArrayList()));
// Add a collection Sstarting at location 3:
a.addAll (3, fill (new ArrayList()));
b = a.contains("1"); // Is it in there?
// Is the entire collection in there?
b = a.containsAll (fill (new ArrayList()));
// Lists allow random access, which is
cheap
// for ArraylList, expensive for LinkedList:
o = a.get(l); // Get object at location 1
i = a.indexOf ("1"); // Tell index of object
// indexOf, starting search at location 2-:
i = a.indexOf ("1", 2);
b = a.isEmpty(); // Any elements inside?
it = a.iterator(); // Ordinary Iterator

lit = a.listIterator(); // ListIterator
lit = a.listIterator(3); // Start at loc 3
i = a.lastIndexOf("1"); // Last match

i = a.lastIndexOf("1", 2); // ...after loc2
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a.remove(l); // Remove location 1
a.remove("3"); // Remove this object
a.set(1, "y"); // Set location 1 to "y"
// Make an array from the List:
Object([] array = a.toArray();
// Keep everything that's in the argument
// (the intersection of the two sets):
a.retainAll (fill (new ArrayList()));
// Remove elements in this range:
a.removeRange (0, 2);
//  Remove everything  that's in the
argument:
a.removeAll (fill (new ArrayList()));
i =a.size(); // How big is it?
a.clear(); // Remove all elements

}

public static void iterMotion(List a) {
ListIterator it = a.listIterator();

= it.hasNext();

= it.hasPrevious() ;

= it.next();

= it.nextIndex();

= jt.previous();

= it.previousIndex();

QO RO O b

1

public static void iterManipulation(List a) |
ListIterator it = a.listIterator();
it.add("47");
// Must move to an element after add():
it.next();
// Remove the element that was just
produced:
it.remove() ; ,
// Must move to an element after remove():
it.next();
// Change the element that was just
produced:
it.set ("47") ;
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}
public static void testVisual (List a) {
print(a);
List b = new ArrayList();
fill (b) ;
System.out.print("b = "),
print(b) ;

a.addAll (b);

a.addAll (fill (new ArrayList())):
print(a);

// Shrink the list by removing all the
// elements beyond the first 1/2 of the
list

System.out.println(a.size())
System.out.println(a.size()/2);
a.removeRange (a.size()/2, a.size()/2 + 2);
print(a);

// Insert, remove, and replace elements
// using a ListIterator:

ListIterator x =
a.listIterator(a.size()/2);

x.add ("one") ;

print(a):

System.out.println(x.next()):
X.remove() ;
System.out.println(x.next());
xX.set("47");

print(a);

// Traverse the list backwards:

X = a.listIterator(a.size()):

while (x.hasPrevious())

System.out.print (x.previous() + " ");
System.out.println();
System.out.println("testVisual finished") ;

}

// There are some things that only
// LinkedLists can do:

public static void testLinkedList () {
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LinkedList 11 = new LinkedList () ;
Collectionl.fill(11, 5);
print(11);
// Treat it like a stack, pushing:
11.addFirst ("one") ;
11.addFirst ("two") ;
print(1l1);
// Like "peeking" at the top of a stack:
System.out.println(ll.getFirst())
// Like popping a stack:
System.out.println(ll.removeFirst()) ;
System.out.println(ll.removeFirst()) ;
// Treat it like a queue, pulling elements
// off the tail end:
System.out.println(ll.removeLast()) ;
// With the above operations, it's a
dequeue!
print(11);

}

public static void main(String args(]) {
// Make and fill a new list each time:
basicTest (fill (new LinkedList())):
basicTest (fill (new ArrayList()));
iterMotion(fill (new LinkedList()))
iterMotion(fill (new ArrayList()));
iterManipulation(fill(new LinkedList()));
iterManipulation(fill (new ArrayList()));
testVisual (fill (new LinkedList()));
testLinkedList () ;

}

y S/~
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.TreeSet sArraySet
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//: Setl.java
// Things you can do with Sets
package c08.newcollections;
import java.util.*;
public class Setl {
public static void testVisual (Set a) {
Collectionl.fill (a) ;
Collectionl.fill(a);
Collectionl.fill (a);
Collectionl.print(a); // No duplicates!
// Add another set to this one:
a.addAll (a);
a.add("one") ;
a.add("one") ;
a.add ("one") ;
Collectionl.print(a);
// Look something up:
System.out.println("a.contains(\"one\"): "
+
a.contains("one")) s
}
public static void main(String[] args) |{
testVisual (new HashSet());
testVisual (new ArraySet());
}
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Group of lgauis §f (Collection cle gl o S oo 5 ke Ay
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.TreeMap
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//: Mapl.java
// Things you can do with Maps
package c08.newcollections;
import java.util.*;
public class Mapl {
public final static String[][] testDatal = {
{ "Happy", "Cheerful disposition" },
{ "Sleepy", "Prefers dark, quiet places" },
{ "Grumpy", "Needs to work on attitude" },
{ "Doc", "Fantasizes about advanced
degree"},
{ "Dopey", "'A' for effort" },
{ "Sneezy", "Struggles with allergies" },
{ "Bashful", "Needs self-esteem workshop"},
)z
public final static String[][] testData2 = {
{ "Belligerent"”, "Disruptive influence” },
{ "Lazy", "Motivational problems" },
{ "Comatose", "Excellent behavior" )
}:
public static Map fill (Map m, Object[][] o) {
for(int i = 0; i < o.length; i++)
m.put (o[i][0], ofi][1]);
return m;
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}
// Producing a Set of the keys:
public static void printKeys(Map m) {

System.out.print ("Size = " + m.size() +",

") ;
System.out.print ("Keys: ") ;
Collectionl.print (m.keySet());
}
// Producing a Collection of the values:
public static void printValues (Map m) {
System.out.print ("Values: ");
Collectionl.print (m.values());
}
// Iterating through Map.Entry objects
(pairs):
public static void print (Map m) {
Collection entries = m.entries();
Iterator it = entries.iterator();
while (it.hasNext()) {
Map.Entry e = (Map.Entry)it.next() ;

System.out.println("Key = " + e.getKey()

+", Value = " + e.getValue()) ;

}

}

public static void test (Map m) {
fill (m, testDbatal);
// Map has 'Set' behavior for keys:
fill(m, testbDatal) ;
printKeys (m) ;
printValues (m) ;
print(m);
String key = testDatal[4][0];
String value = testDatal(4][1];

System.out.println("m.containsKey (\"" + key

+"\"): " + m.containsKey (key)) ;

System.out.println("m.get (\"" + key + "\"):

"+ m.get (key)) ;
System.out.println("m.containsValue (\""
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+ value + n\ n) sy
m.containsValue (value));
Map m2 = fill (new ArrayMap (), testDataZ2),
m.putAll (m2) ;
printKeys (m) ;
m.remove (testbData2[0] [0]) ;
printKeys(m) ;
m.clear();
System.out.println("m.isEmpty(): "
+ m.isEmpty()):
fill(m, testDatal)
// Operations on the Set change the Map:
m.keySet () .removeAll (m.keySet())
System.out.println("m.isEmpty(): "
+ m.1isEmpty());

}

public static void main (String args([]) {
System.out.println("Testing ArrayMap") ;
test (new ArrayMap()):;
System.out.println("Testing HashMap") ;
test (new HashMap ());
System.out.println("Testing TreeMap");
test (new TreeMap());

}

y /17~
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if(t == null)
throw new NullPointerException();
bl LS Liay Midd carguments ol dlliag o oL (Kays
if(t == null)
throw new NullPointerException("t = null");
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oo try S plakinl p Lkl BlE HiSy
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block A hS eLiy) dliSes 4 yhll ez 5 Al pae i) Jla b o0 o LY G
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try {

// Code that might generate exceptions
}

Lallea o ed¥ A aa y A&} B 50 gasall cUad) (pa Finilly o ol L 0 134
Coad gl a o na gl sl lial g 38yl JS (e @iadll LAl ccielinal
Bape <l ye A4y phll add elediuly

WS Ao pob JS pung s cException Handler el gl alasidy Ul
Sl g @3 5 oy e 130 3al S (3 el pen Tl 5 A sladl
oUaa Y e iatl sl o) g Spa il ian O 36 s LS A g
exception ¢ il j—bye sa GLSa 8 el L) CiM Sglec 40
3y Lalla gy Al cat i oliid Jaa JS1 al g 5d%e 2391 Cus chandler
sl mby try block dgadl Al

try {
// Code that might generate exceptions
} catch (Typel idl) {
// Handle exceptions of Typel
} catch(Type2 id2) {
// Handle exceptions of TypeZ2
} catch(Type3 id3) {
// Handle exceptions of Type3

cila sleal! Lis l Aluadua

L



1AV ClpLitiad] alaiiunly ¢ LbsS dalles

}
// etc...

3als iy w35k 4l (Wil j33e ) catch clause bl s e JS,
A ) A g 5 pdlse S pa3al 5l f gy oals Jaad (ya 1 Ty Uy
Gl g 5i%e Ul dlaaly oL zllas o0 o\l X 3313 . try block
catch clause LEN 3 be M Jsally ey ol Y] Jaci g ddagay

LYY 13 Aalleas

oo Liied] s g2t &5 lun) A4, b SMia

o delii Ny client programmer (sl e Slef adiia S
Al Lgmnil 3 A8y ) il 32y throws plisel) A (i) (Ledd Lo 43 jlal oSy

el Qa6 LS 2y jlall odgy Lalall cile i) Llad
void f() throws tooBig, tooSmall, divZero |
/...

s o U

void f() { // ...
Tl g3 ot ¥ fae) ol (gl Cid A5y ylall 03¢ (Sa 4y ey 138
(lsa.\f b LS (& ;51 (e 488 Koy )l RuntimeException
o5 ol el Lo 4yl Cuibus 138 co WY Ciga g8 die af (35 o @Sy M 4l
L—ayaai f clolinull oda dallea Lf dlia callag g ollh an jiall CatiSyun olgialleny
-exception specification Cleliuyl Cipa e ja (raa (383 JS3
Lasie s jiall 3o ol oy ploa¥l ggd 4 IS SiSay (N m gl ¢ 3l L
Sad 3590 40 g LS 5N 138 dnllney ol (pakinen oy lY1 130
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catch (Exception e) {
System.out.println("caught an exception") ;

}
{gtd EXxception ulul sUimull b ga lpariiad @li€ay 1 3kl L
Aladall Ayl 3618 : String getMessage() ¥
sl bl o M ciaggla Y : String toString() v
Aa3say dla 8 Alaidl AW ) Jils) Throwable
Throwable j—aie iclll: void printStackTrace() Vv
kil L sl le Throwable j—aic slediuf ged <. jf @l
.Standard error
—aie dchhl : void printStackTrace (PrintStream) Vv
(e Qi Je Throwable aie elesivd (ui€e f QIX, Throwable
& ksl
:Exception cuall 3k sasiul J6I Jhall i g
//: ExceptionMethods. java

// Demonstrating the Exception Methods
package c089;
public class ExceptionMethods f{
public static void main(String[] args) |{
try {
throw new Exception("Here's my
Exception"”) ;
} catch (Exception e) |
System.out.println("Caught Exception");
System.out.printlin(
"e.getMessage(): " + e.getMessage()):
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System.out.printlin(

"e.toString(): " + e.toString());
System.out.println("e.printStackTrace():");
e.printStackTrace() ;

}
}
Yy /77~
1S ey sSad il 138 7 i L
Caught Exception
e.getMessage () : Here's my Exception
e.toString(): java.lang.Exception: Here's my
Exception
e.printStackTrace() :
java.lang.Exception: Here's my Exception
at ExceptionMethods.main

e G el (e ALl Cadd oLl a3 saleY ) any i il Ny
e Gid 8 salely b o8 el o3 b el (of LEN Exception s
rdSal A LS el
catch (Exception e) {
System.out.printlin ("An exception was
thrown") ;
throw e;

}

flila 431 B Al sl Al

A WSy ¢ ! Cisagis asis g3l Throwable cuall o lils 28l 5 ias
fLtadl J tayy Error s Js¥) haall cacall 138 jualial (lasi da g g . oliinlS
3 A bnal U el Aibend Apually Iaf (315 () ) Fan il oldasl y ALl
G G b (o DI 0 4838 i<y 3 81 ol 1y (Exception
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.RuntimeException
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//: Inheriting.java
// Inheriting your own exceptions
class MyException extends Exception {
public MyException() {)}
public MyException (String msg) {
super (msqg) ;
J
}
public class Inheriting {
public static void f() throws MyException {
System.out.println(
"Throwing MyException from £()");
throw new MyException();

}
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public static void g() throws MyException {
System.out.printin{(
"Throwing MyException from g()") ;
throw new MyException("Originated in g()");
}
public static void main(String[] args) {
try {
£()s
} catch (MyException e) {
e.printStackTrace() ;
}
try {
g()z
} catch (MyException e) |
e.printStackTrace() ;
}
}
}y /i~
syl Chuall eliif aie Syl 2y
class MyException extends Exception {
public MyException() {}
public MyException (String msg)
super (msqg) ;
}
}
(KA o ¢y oS ealiyall 134 7 4 L
Throwing MyException from f()
MyException
at Inheriting.f (Inheriting.java:16)
at Inheriting.main(Inheriting.java:24)
Throwing MyException from g()
MyException: Originated in g()
at Inheriting.g(Inheriting.java:20)
at Inheriting.main (Inheriting.java:29)
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.Reader

CharArravyReader

.Reader J String yaic il

StringReader
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FileReader
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@il PipedWriter

PipedReader
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FilterReader
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.stream
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CharArrayWriter
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StringWriter
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FileWriter
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//: NewIODemo.java
// Java 1.1 IO typical usage
import java.io.*;
public class NéwIODemo {
public static void maln(Strlng[] args) |
try {
// 1. Reading input by lines:
BufferedReader in =
new BufferedReader (
new FileReader (args([0])).;
String s, s2 = new String();
while((s = in.readLine())!= null)
32 += s + "\n"’.
in.close () ;
// 1b. Reading standard input:
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BufferedReader stdin =
new BufferedReader (
new InputStreamReader (System.in)) ;
System.out.print ("Enter a line:");
System.out.println(stdin.readLine()) ;
// 2. Input from memory
StringReader in2 =
new StringReader (s2) ;
int c;
while((c = in2.read()) != -1)
System.out.print ( (char)c) ;
// 3. Formatted memory input
try {
DataInputStream in3 =
new DataInputStream (
// Oops: must use deprecated class:
new StringBufferInputStream(s2)) :
while(true)
System.out.print ( (char)in3.readByte(
))z
} catch(EOFException e)
System.out.println("End of stream");

}
// 4. Line numbering & file output
try {
LineNumberReader 1i =
new LineNumberReader (
new StringReader(s2));
BufferedReader in4 =
new BufferedReader(1i);
PrintWriter outl =
new PrintWriter(
new BufferedWriter (
new FileWriter ("IODemo.out")));
while((s = in4.readlLine()) != null )
outl.println(
"Line " + li.getLineNumber() + s);
outl.close();
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} catch (EOFException e) {
System.out.println("End of stream");
}
// 5. Storing & recovering data
try {
DataOutputStream out2 =
new DataQutputStream(
new BufferedOutputStream (
new FileOutputStream ("Data.txt"))):
outZ.writeDouble (3.14159) ;
out2.writeBytes ("That was pi");
out2.close() ;
DatalInputStream inb =
new DataInputStream(
new BufferedInputStream(
new FilelInputStream("Data.txt"))):
BufferedReader inSbr =
new BufferedReader (
new InputStreamReader (inS5));
// Must use DatalInputStream for
data:
System.out.println(in5.readDouble())
// Can now use the "proper"
readlLine() :
System.out.println(in5br.readLine())

} catch (EOFException e) {
System.out.println("End of stream") ;

}

} catch(FileNotFoundException e) {
System.out.println/(

"pile Not Found:" + args[1]):

} catch (IOException e) |
System.out.println("IO Exception");

}
y /S
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//: DirList.java
// Displays directory listing
package cl0;
import java.io.*;
public class DirList {
public static void main(String[] args) {
try {
File path = new File("."),
String([] list;
if (args.length == 0)
list = path.list();
else
list = path.list(new DirFilter(args([0])) ;
for(int i = 0; i < list.length; i++)
System.out.println(list[i]);
} catch (Exception e) {
e.printStackTrace() ;
}
}
}
class DirFilter implements FilenameFilter {
String afn;
DirFilter(String afn) { this.afn = afn; }
public boolean accept (File dir, String
name) |
// Strip path information:
String f = new File(name).getName () ;
return f.indexOf (afn) != -1;
}
y /S~

s ol FilenameFilter i¢alsl iy DirFilter cuall oy haY
: I 2ah oy bl sl Lea
public interface FilenameFilter ({
boolean accept(File dir, String name);

}
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//: MakeDirectories.java
// Demonstrates the use of the File class to
// create directories and manipulate files. .
import java.io.*;
public class MakeDirectories |
private final static String usage =
"Usage:MakeDirectories pathl ...\n" +
"Creates each path\n" +
"Usage:MakeDirectories -d pathl ...\n" +
"Deletes each path\n" +
"Usage:MakeDirectories -r pathl path2\n" +
"Renames from pathl to path2\n";
pbrivate static void usage() {
System.err.println (usage) ;
System.exit (1) ;
}
private static void fileData (File f) {

System.out.println(
"Absolute path: " + f.getAbsolutePath () +
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"\n Can read:; " + f.canRead() +

"\n Can write: " + f.canWrite() +
"\n getName: " + f.getName() +
"\n getParent: " + f.getParent() +

"\n getPath: " + f.getPath() +
"\n length: " + f.length() +
"\n lastModified: " + f.lastModified()):
if(f.isFile())
System.out.println("it's a file");
else if(f.isDirectory())
System.out.println("it's a directory");
}
public static void main(String[] args) |
if(args.length < 1) usage();
if(args[0].equals("-z")) |
if(args.length != 3) usage();
File
old = new File(args(1]),
rname = new File(args(2]);
old. renameTo (rname) ;
fileData (old) ;
fileData (rname) ;
return; // Exit main
}
int count = 0;
boolean del = false;
if(args[0].equals("-d")) {
count++;
del = true;
}
for( ; count < args.length; count++) {
File f = new File(args([count]) ;
if(f.exists()) {
System.out.println(f + " exists");
if(del) |
System.out.println("deleting..." + f);
f.delete();
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}
else { // Doesn't exist
if(!del) |
f.mkdirs () ;
System.out.println ("created " + f);
}

}
fileData (f) ;
}

}
VIV

ek Al 5, bl Jasd i 4y diSufileData () ikl Ga
el ok o Gildl Jaa cile el

paiiutd main () e N il e Lexdiudl renameTo () 4Gkl U
dasagll (DA e die jiag JalS aas @ik Y Cale sl il

Stream il oladiuly yai apudl dilsaly

...Tokenizer

Gl (30 Buba gt A 0 p2 )l o Reader yalic ga Y] Ciall 138 Jand
.Writer il J§ Reader
.tokens ¢l Ol ¢ ulu ) Reader jaie gl paudil Ciuall 138 aaatiy,
OmSay Wiadh el sl s Jaal g Ly il e guans iy e 5k Ll a3
Jadin aldle g el i Ly Juali words cla ge 5 jle cladall 85 of
e Cile 8 Ll 1 S5 dlanty Gl 2 I peali ol e g
//: SortedWordCount. java
// Counts words in a file, outputs

// results in sorted form.
import java.io.*;
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import java.util.*;
import c08.*; // Contains StrSortVector
class Counter |
private int i = 1;
int read() { return i; }
void increment () { i++; }
J
public class SortedWordCount {
private FileReader file;
private StreamTokenizer st;
private Hashtable counts = new Hashtable();
SortedWordCount (String filename)
throws FileNotFoundException |

try {
file = new FileReader (filename) ;
st = new StreamTokenizer(file);
st.ordinaryChar('."')
st.ordinaryChar('-");

} catch(FileNotFoundException e) {
System.out.printlin{(

"Could not open " + filename);

throw e;

}

}
void cleanup() {

try {
file.close();

} catch (IOException e) {
System.out.println(
"fFile.close() unsuccessful");

}

)i
void countWords () |

try (

while (st.nextToken() !=
StreamTokenizer.TT EOF) {
String s8;
switch(st.ttype) |{
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case StreamTokenizer.TT EOL:
s = new String("EOL");
break;
case StreamTokenizer.TT NUMBER:
s = Double.toString(st.nval);
break;
case StreamTokenizer.TT WORD:
s = st.sval; // Already a String
break;
default: // single character in ttype
s = String.valueOf ((char)st.ttype);
}
if (counts.containsKey(s))
( (Counter)counts.get (s)).increment () ;
else
counts.put (s, new Counter());
}
} catch(IOException e) {
System.out.println(
"st.nextToken () unsuccessful");
}
}
Enumeration values() {
return counts.elements()
}
Enumeration keys() { return counts.keys(); }
Counter getCounter (String s) |
return (Counter)counts.get(s);
}
Enumeration sortedKeys() {
Enumeration e = counts.keys();
StrSortVector sv = new StrSortVector();
while (e.hasMoreElements())
sv.addElement ( (String)e.nextElement ()) :
// This call forces a sort:
return sv.elements();
}
public static void main(String[] args) |
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try {
SortedWordCount wc =
new SortedWordCount (args([0]) ;
wc.countWords () ;
Enumeration keys = wc.sortedKeys() ;
while (keys.hasMoreElements()) |
String key = (String)keys.nextElement();
System.out.println(key + ": "
+ wc.getCounter (key) .read()) ;
}

wc.cleanup () ;
} catch (Exception e) |
e.printStackTrace() ;
}
I
y /S~
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//: AnalyzeSentence. java
// Look for particular sequences
// within sentences.
import java.util.*;
public class AnalyzeSentence {
public static void main(String[] args) {
analyze ("I am happy about this");
analyze ("I am not happy about this");
analyze ("I am not! I am happy");
analyze ("I am sad about this");
analyze ("I am not sad about this");
analyze ("I am not! I am sad");
analyze ("Are you happy about this?");
analyze ("Are you sad about this?");

analyze("It's you! I am happy"):
analyze("It's you! I am sad");
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}
static StringTokenizer st;
static void analyze (String s) {
prt("\nnew sentence >> " + s);,
boolean sad = false;
st = new StringTokenizer(s);
while (st.hasMoreTokens()) {
String token = next();
// Look until you find one of the
// two starting tokens:
if (!token.equals("I") &&
!token.equals ("Are"))
continue; // Top of while loop
if (token.equals("1")) {
String tk2 = next():
if(!tk2.equals("am")) // Must be after I
break; // Out of while loop
else {
String tk3 = next();
if(tk3.equals("sad")) {
sad = true,
break; // Out of while loop
}
if (tk3.equals("not")) |
String tk4 = next();
if(tkd4.equals("sad"))
break; // Leave sad false
if(tk4.equals("happy"”)) |
sad = true;
break;
}
}
} - e
}
if(token.equals ("Are")) |{
String tk2 = next():
if(!tk2.equals("you"))
break; // Must be after Are
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String tk3 = next();
if(tk3.equals ("sad"))

sad = true;
break; // Out of while loop
}

}
if(sad) prt("Sad detected"”);

}
static String next() {
if(st.hasMoreTokens()) {
String s = st.nextToken()
prt(s);
return s;

}

else
return "";

}
static void prt(String s) {
System.out.println(s);
}
}y /S~
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//: Redirecting.java
// Demonstrates the use of redirection for
// standard IO in Java 1.1
import java.lio.*;
class Redirecting {
public static void main(String[] args) |
try {
BufferedInputStream in =
new BufferedInputStream/(
new FileInputStream(
"Redirecting. java")):
// Produces deprecation message:
PrintStream out =
new PrintStream(
new BufferedOutputStream(
new FileOutputStream ("test.out")));
System.setIn(in);
System.setOut (out) ;
System.setErr (out) ;
BufferedReader br =
new BufferedReader (
new InputStreamReader (System.in));
String s;
while((s = br.readLine()) != null)
System.out.println(s);
out.close(); // Remember this!
} catch (IOException e) |
e.printStackTrace() ;
}
}
y /e~
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//: GZIPcompress.java
// Uses Java 1.1 GZIP compression to compress
// a file whose name is passed on the command
// line.
import java.io.*;
import java.util.zip.*;
public class GZIPcompress {
public static void main(String[] args) {
try {
BufferedReader in =
new BufferedReader (
new FileReader (args(0]));
BufferedOutputStream out =
new BufferedOutputStream(
new GZIPOutputStream/( _
new FileOutputStream("test.gz")));
System.out.println("Writing file");
int c;
while((c = in.read()) != -1)
out.write(c);
in.close();
out.close() ;
System.out.println("Reading file");
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BufferedReader in2 =
new BufferedReader (
new InputStreamReader (
new GZIPInputStream(
new FileInputStream("test.gz"))));
String s;
while((s = in2.readLine()) != null)
System.out.println(s);
} catch (Exception e) {
e.printStackTrace();
}
}
} /S~
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//: Worm.java
// Demonstrates object serialization in Java
1.1
import java.io.*;
class Data implements Serializable {
private int i;
Data(int x) { 1 = x; }
public String toString() {
return Integer.toString(i);

}
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}

public class Worm implements Serializable {
// Generate a random int value:
private static int r() {

}

return (int) (Math.random() * 10) ;

private Data[] d = {

new Data(r()), new Data(r()), new Data(r())

bz

private Worm next;

private char c;

// Value of i == number of segments
Worm (int i, char x) |

System.out.println(" Worm constructor: " +

i)z

c = X;

if(——1i > 0)

next = new Worm(i, (char) (x + 1));

}
Worm () |{

System.out.println("Default constructor");
}

public String toString() {

}

String s = ":" + ¢ + "(";
for(int i = 0; i < d.length; i++)
s += dfi].toString();
5 4= n) ",.
if(next != null)
s += next.toString();
return s;

public static void main (String[] args) {

Worm w = new Worm (6, 'a');
System.out.println("w = " + w);
try {
ObjectOutputStream out =
new ObjectOutputStream/(
new FileOutputStream("worm.out")) ;

gt L I L g

— e~



riy lila 4 £l Sy JiY) alkii

out.writeObject ("Worm storage") ;
out.writeObject (w) ;
out.close(); // Also flushes output
ObjectInputStream in =
new ObjectInputStream (
new FileInputStream ("worm.out")) ;
String s = (String)in.readObject() ;
Worm w2 = (Worm)in.readObject(),
System.out.println(s + ", w2 = " + w2);
} catch (Exception e) {
e.printStackTrace() ;
}
try {
ByteArrayOutputStream bout =
new ByteArrayOutputStream() ;
ObjectOutputStream out =
new ObjectOutputStream (bout) ;
out.writeObject ("Worm storage") ;
out.writeObject (w) ;
out.flush();
ObjectInputStream in =
new ObjectInputStream (
new ByteArrayInputStream(
bout. toByteArray())):
String s = (String)in.readObject () ;
Worm w3 = (Worm)in.readObject() ;
System.out.println(s + ", w3 =" + w3);
} catch(Exception e) {
e.printStackTrace() ;
}
}
y /i~
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Worm constructor:
Worm constructor:
Worm constructor:
Worm constructor:
Worm constructor:
Worm constructor:
w = :a(262):b(100):c(396) :d(480) :e(316):£(398)
Worm storage, w2 =

:a(262) :b(100) :c(396) :d(480) :e(316) : £(398)
Worm storage, w3
:a(262):b(100):c(396) :d(480) :e(316) :£(398)
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Al e eyl dae e dal g Laglesial o3 init()

cgdl i yiaae e agda Y el Ji die b glesiid iy start()
el Al Clleall @D - Lell el

a—us .Component g_mm‘ﬂ Ciall ap ln Ay paint ()

va—x Jaidy update () d—ihll (e e 528 W sle sl
el diliadl canvas BUSH e dualadl gl Cillee

d—bia g i g ) i g s e JS 8 Lagleiud gy stop ()
A cdleall BUED geag - Lanll @l y e gll (s yaine
.destroy () &kl Jid 5 il exiad,

13 ecagll daiia (e eyl daend olal) die L glosiud 2y destroy ()
233 e el aie Al obiadl 3 55 Jal e
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//: Appletl.java

// Very simple applet

package cll;

import java.awt.*;

import java.applet.*;

public class Appletl extends Applet {
public void paint (Graphics g) {

g.drawString("First applet", 10, 10);

}

y /77~
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Jpani 35y 5k (e Anbiall jla) Jal (e @l g cag dndiay Galsll HTML s

(Al Applet] 4uis g capplet il aauls sy cas A
<applet
code=Appletl
width=200
height=200>
</applet>
.code Japs B 1afiS may il e 55y M L class Gl PR ICIPITRLIV
oMl AN aasW ot height 4 width W
L g ecbonn lly Tualall gl (3L pladind LS praa g A eali ) U
:éﬁ‘nﬁhl_}ndSc-\s.ﬁm‘Q‘)J&J@}ge}@&g;tdﬁoalq;ﬂ
//: Applet3.java
// Shows init (), start() and stop() activities
import java.awt.*;
import java.applet. *;
public class Applet3 extends Applet {
String s;
int inits = 0;
int starts = 0;
int stops = 0;
public void init() { inits++; }
public void start() { starts++; }
public void stop() { stops++; }
public void paint (Graphics g) |
s = "inits: " + inits +
", starts: " + starts +
", stops: " + stops;
g.drawString(s, 10, 10);
}
y /S e~
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v Hha
s ) ;L‘h}
a3 Button () Sl clodiuly o8 bl laa agay ) Ll ddee s
sdL sl 3 05 . 3 component (g8 oo 5ke Button My .3l o e
—iSs s qrna JSGy Oy ) Asla S5 oF AL LEEE 4 alal 3yl
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//: Buttonl.java
// Putting buttons on an applet
import java.awt.*;
import java.applet.*;
public class Buttonl extends Applet {
Button
bl = new Button("Button 1"),

b2 = new Button ("Button 2");
public void init () {

add (bl) ;
add (b2) ;
}
}y /S~
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Capturing an i Ll 3l

...event
uﬁg_.:gid;dm;:dasbmu@u\@ﬁl 3% 5 dea iy a8 Lodic
1ay e ) e il e Ginga Lo aadl Lo |jpe 5 40 dlle ol 30 e al

Event-driven ¢la¥l sl iidl Laa il i alall Zuwbudll ael il o

programming
Uiy eLoaanl i liSay (AN ulaal (ga badae baae ) i Javal. 0 Jaals
(Yl (e ALS de yare M Swing/JFC 5 Javal. 1 o jaal) falatiany
A__AUADJﬁﬂfﬂJEJaval-o_)haYthﬁdhbxd”ébdtjCﬁr§)|wkd
by Al el easiuy JIGN 4 V) «Javal. 1 el 4 psS
Javal.l Jua g aes A Ladai)
Lo il dlatiad abes o gide 3383 Jal e action () Akl dastid (Say
J3J|uhnganLumLjsyucngégd\eatmcgh;iumugnm‘xu\gé
:‘.g:\.an.u_,
//: ButtonZ2.java
// Capturing button presses
import java.awt.*;
import java.applet.*;
public class Button2 extends Applet {
Button
bl = new Button("Button 1"),
b2 = new Button ("Button 2");
public void init() {
add (bl) ;
add (b2) ;

}
public boolean action(Event evt, Object arg)

{

e ploalf L 40 Alalis %%
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if (evt.target.equals(bl))
getAppletContext () .showStatus ("Button 1") ;
else if(evt.target.equals (b2))
getAppletContext () .showStatus ("Button 2") ;
// Let the base class handle it:

else

return super.action(evt, arqg);

return true; // We've handled it here

}
y /e~

cidgd sl o Event y—waiall Jld ctarget Cingdl 4y aabiiai S
s oS o 4 e equals () Akl psdiad S 2y g Bleidl target
Ade S i Gl jeaiall jd%e (5 gy guaall

a3 gl 30 pud Aol g4 @il action daill gl Gl JBA s 5 LS
d M Applet cial Lalsll ShowStatus () Akl Pl o) daisia
(getAppletContext () di kil clediul (505 il Ledh (Sa

..Text Fields duall Jgiall

w0 = pady o il a0 el praudi daly e dihie oo B le ol Jial)
] ey 53 «TextComponent cuall (1o &) TextField il
1 Lo a3 f ¢SEring Cijas dladu Y Jaal padl dygas o coai sl

il LE TextField awll oS

iTextField paisl '_BLLJC,.L.:‘..__\C..;:Je (0l Jaseall JUH
//: TextFieldl. java
// Using the text field control
import java.awt.*;
import java.applet.*;
public class TextFieldl extends Applet {
Button '
bl = new Button ("Get Text"),
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b2 = new Button ("Set Text");
TextField
t = new TextField("Starting text", 30);
String s = new String();
public void init() {
add (b1) ;
add (b2) ;
add (t) ;
}
public boolean action (Event evt, Object arg)
{
if (evt.target.equals(bl)) {
getAppletContext () . showStatus (t.getText ()
)z
s = t.getSelectedText () ;
if(s.length() == 0) s = t.getText();
t.setEditable (true) ;
}
else if (evt.target.equals(b2)) f{
t.setText ("Inserted by Button 2: " + s);
t.setEditable(false) ;
}
// Let the base class handle it:
else
return super.action(evt, arg);
return true; // We've handled it here
}
y /S~
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..Text Areas ipall hli

il had sae o g 5s3 of oSa \edl le TextAreas cauall 1,3 4y
o Al o 4l o e Blal) Die oS gy Loalall Gl gl e el Y
il 1380 (Y sagae o B BY 3 oy 38 Rili) i€y LS L23na g ga

: praliall o g il 138 e Jalal L€ S0 il ey
//: TextAreal.java
// Using the text area control
import java.awt.*;
import java.applet.*;
public class TextAreal extends Applet {
Button bl = new Button ("Text Area 1");
Button b2 new Button ("Text Area 2");
Button b3 new Button ("Replace Text");
Button b4 = new Button ("Insert Text");
TextArea tl = new TextArea("tl1", 1, 30);
TextArea t2 = new TextArea("t2", 4, 30);
public void init() |
add(bl) ;
add(tl) ;
add (b2) ;
add(t2) ;
add (b3) ;
add (b4) ;
}
public boolean action (Event evt, Object arg)
{
if(evt.target.equals(bl))
getAppletContext () .showStatus (t1l.getTe
xt()):
else if (evt.target.equals (b2)) {
t2.setText ("Inserted by Button 2");

h

t2.appendText (": " + tl.getText());
getAppletContext () .showStatus (t2.getText (
))
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}
else if (evt.target.equals(b3)) {
String s = " Replacement ";
 t2.replaceText (s, 3, 3 + s.length()) ;
}
else if (evt.target.equals (b4d))
t2.insertText (" Inserted ", 10);,
// Let the base class handle it:
else
return super.action(evt, arg);
return true; // We've handled it here

}
y /S~
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A igma pllae pe Adlial o ¢ hase el pe Bl ff A i dBLal oLy @liayy
et 813 adll 5y 3y 28alll i mkiudy (CENTER, LEFT, Right)
.setAlignment () 3 setText () aladsul,
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//: Labell.java
// Using labels
import java.awt.*;
import java.applet.*;
public class Labell extends Applet {
TextField tl1 = new TextField("tl1l", 10);
Label labll new Label ("TextField t1") ;
Label 1labl2 new Label (" ");
Label 1labl3 = new Label (" ",
Label.RIGHT) ;
Button bl new Button ("Test 1");
Button b2 = new Button("Test 2");
public void init() {
add(labll); add(tl);
add(bl),; add(labl2);
add(b2); add(labl3);
}
public boolean action (Event evt, Object arg)
{

if(evt.target.equals(bl))
labl2.setText ("Text set into Label") ;
else if(evt.target.equals(b2)) {
if(labl3.getText().trim().length() == 0)
labl3.setText ("1labl3") ;
if(labl3.getAlignment () == Label.LEFT)
labl3.setAlignment (Label.CENTER) ;
else if(labl3.getAlignment ()==Label.CENTER)
labl3.setAlignment (Label.RIGHT) ;
else if(labl3.getAlignment () ==
Label.RIGHT)
labl3.setAlignment (Label.LEFT) ;
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else

return super.action(evt, arg);
return true;

}
} S/~

i TextField yalie a—a dlliy il aiia¥l g dlall J ¥ aladsadl
labl2 dlalll i pai gzl K3 JE 138 e Q0 6 0l i W . TextArea
sy MEal Ad “Test 27 e il ae W . “Test 17 )3 Je il xic
“labl3” pail g1,43 1abl3 dilalll i Gijla

A3y il ae 1abl3 Alall e pail slilas JLEa) G 6 ol 13a dde A,
.setAlignment () 4@l Jdaid e JUS

oSal¥ 43y b amy aill gy A58 Ailial (i) A9S a2e Y SLENT Canyy
il el Jal ey ol 1n 8 5 IV L a jall L Ailial A e gaiay
skl ape ol NS cile iy ity Liabede la

...Check Boxes (#aill alia

constructor gl siluly CkeckBox kel (o jpaic el A e iy

et iy a3 gaiia s Lo Jgeandl il y Japa S G stiall o sie 33k
oSy Badiall gie e Jpanll Liad Gy,

D LS L (3 pal) Carall ant oy B (3 pdina aai g ol &y of gy

= @l @Gulia aea dadl TextArea yaic sladiuly Jull Jiall 6 o g

//: CheckBoxl.java

// Using check boxes

import java.awt.?*;

import java.applet.*;

public class CheckBoxl extends Applet {
TextArea t = new TextArea (6, 20);
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Checkbox cbl = new Checkbox ("Check Box 1");
Checkbox cb2 new Checkbox ("Check Box 2");
Checkbox cb3 = new Checkbox ("Check Box 3");
public void init() |
add(t); add(cbl); add(cb2); add(cb3) ;
}
public boolean action (Event evt, Object arg)
{
if (evt.target.equals(cbhl))
trace("1", cbl.getState());
else if(evt.target.equals(cb2))
trace("2", cb2.getState()) -
else if(evt.target.equals (cb3))
trace("3", cb3.getState());
else
return super.action(evt, arg);
return true;

}
void trace(String b, boolean state) {
if(state)
t.appendText ("Box " + b + " Set\n");
else
t.appendText ("Box " + b + " Cleared\n") ;
}
y /S~
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...Radio Buttons i

Caall a3t l oy Jog (AT (asa g3 0 1,3 Jial ald Cua dllia ad
¢ g3y 0l e gana Jaua CheckBoX aie puay dal oy .CheckBox
Jasus§ CheckBoxGroup b (e | paie 1h sald oy slsiia) dlle
bl el o g 5l (Je CheckBoxGroup ciall (b g sia
o330 Ul e gana JS3 Jle ChexkBox @il Ji)jl am gead g 22gad)
oda el Alglaa J8 true Ala b de sasall A @il )5 aal 008 of cangy
55 o ST apas Jylat Laxicy L2l <y oWl o Jeaatiud W) y e ganal
it a5l e Aagill a3 aad b true dedl o
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//: RadioButtonl.java
// Using radio buttons
import java.awt.*;
import java.applet.*;
public class RadioButtonl extends Applet {
TextField t =
new TextField("Radio button 2", 30):
CheckboxGroup ¢ = new CheckboxGroup ();
Checkbox
cbl = new Checkbox("one", g, false),
ch2 = new Checkbox("two", g, true),
cb3 = new Checkbox ("three", g, false)
public void init(){
t.setEditable (false);
add(t) ;
add (cbl); add(cbh2); add(cb3):;
}

public boolean action (Event evt, Object arg)

{
if(evt.target.equals (cbl))
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t.setText ("Radio button 1");

else if(evt.target.equals (cb2))
t.setText ("Radio button 2");

else if(evt.target.equals (cb3))
t.setText ("Radio button 3");

else
return super.action(evt, arg);

return true;

}
}y /77~

ot e Jiall 13 a3 3 Gy el Mia alastiudy el Al el Jal o
“Radio daily Jiall py La¥ Ll clhuall JlebY adifie 4y aill 35
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o o s g Aol ial Y} A€ 4N «(Windows ¢ combo box il
gilia) Lol S e Ai€aY 4 L& (A
o Al fia g 3 p Ao gea ae ChoIcCE (§diall adiiuiu U Judl 4
1) ole il sie 4l (5 Al
//: Choicel.java
// Using drop-down lists
import java.awt.*;
import java.applet.*;

public class Choicel extends Applet {

String[] description = { "Ebullient",
"Obtuse”,

"Recalcitrant", "Brilliant", "Somnescent",
"Timorous", "Florid", "Putrescent" };
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TextField t = new TextField(30);
Choice ¢ = new Choice() ;
Button b = new Button ("Add items");
int count = 0y
public void init() {
t.setEditable(false) ;
for(int i = 0; i < 4; i++)
c.addItem(description[count++]) ;
add(t) ;
add(c) ;
add (b) ;
}
public boolean action (Event evt, Object arg)
{
if (evt.target.equals(c))
t.setText ("index: " +
c.getSelectedIndex ()
+ " " + (String)arg);
else if (evt.target.equals (b)) {
if (count < description.length)
c.addItem (description[count++]);

}

else
return super.action(evt, arqg);

return true;
}
y /S~
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...List Boxes 4adll gilia
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80 e il el 148 e sad sae SLSAY ool ) ol s el ) ddls) L5600
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//: Listl.java
// Using lists with action()
import java.awt.*;
import java.applet. *;
public class Listl extends Applet {
String[] flavors = { "Chocolate”,
"Strawberry”,
"Vanilla Fudge Swirl", "Mint Chip",
"Mocha Almond Fudge", "Rum Raisin",
"Praline Cream”, "Mud Pie" };
// Show 6 items, allow multiple selection:
List 1lst = new List (6, true);
TextArea t = new TextArea (flavors.length,
30) ;
Button b = new Button("test");
int count = 0;
public void init() |
t.setEditable(false) ;
for(int i = 0; i < 4; i++)
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lst.addItem (flavors[count++]) ;
add(t) ;
add(lst) ;
add (b) ;
}
public boolean action (Event evt, Object arg)
{
if(evt. target.equals(lst)) {
t.setText ("") ;
String[] items = lst.getSelectedItems/()
for(int i = 0; 1 < items.length; i++)
t.appendText (items[i] + "\n");
}
else if(evt.target.equals(b)) |
if (count < flavors.length)
lst.addItem (flavors[count++], 0);
}
else
return super.action(evt, arg);

return true;

}
y S/~
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Controlling hbdill o <l
...layout
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...FlowLayout
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//: FlowLayoutl.java
// Demonstrating the FlowLayout

import java.awt.*;
import java.applet.*;
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public class FlowLayoutl extends Applet {
public void init() {
setLayout (new FlowLayout()) ;
for(int i = 0; i < 20; i++)
add (new Button ("Button " + 1i));

}
y /S~

el Leana (I il Sl apan 53le] ST 4y Lia Baia

...BorderLayout
bt (g1 Ailiialy o g Ladic g .43 35S e Aikaie g 43 gan (bl o Jf Jphaddll ypae eflliyy
add () i3kl dastul dle ca @y «BorderLayout alaiduly Ladayl

“North”, Al o @l o) 33k Jff Ju S String paie ub 3
.“South”, “East”, ‘“West”, “Center”
tdaghaill e Joall 138 e ol Joa 300
//: BorderLayoutl.java
// Demonstrating the BorderLayout
import java.awt.*;
import java.applet. *;
public class BorderLayoutl extends Applet {
public void init () {
int i = 0;
setLayout (new BorderLayout()) ;
add ("North", new Button("Button " + i++));
add ("South”, new Button ("Button " + i++));
add("East", new Button("Button " + i++));
add ("West", new Button("Button " + i++));
add ("Center", new Button ("Button " + i++));

}
}y /S~
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.-.GridLayout
ASLS Y ol sSall o3a ALl g Ladic 5 el S0 2800 oliy Japladill baa ol ey
ea1ad of Gangy Al G Jiaslll Y oW s cpall () Dbl (e Lgmany
b Al L Lalias 3 s3elly Ghull 32 cconstructor il g
//: GridLayoutl.java
// Demonstrating the FlowLayout
import java.awt.?*;
import java.applet.*;
public class GridLayoutl extends Applet {
public void init () {
setLayout (new GridLayout(7,3));
for(int i = 0; i < 20; i++)
add (new Button ("Button " + 1i));

}
} /7~
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...CardLayout
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gl Sl il we | gOtFocus (Event  evt,
o o e Object what)

LL:L_;!L\;Y\J Sl 015 | u‘°3.)m‘ i A mouseDown (Event
evt, int x, int y)
YiaX

il flaaYl sl oSl Gle 5 il el ye | mOUseUp (Event evi,
int x, int y) -
YV X

b == =
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o prainll (3985l &y o3 e mouseMove (Event
evt, int x, int y)

MmouseDOWN Cisia Ay b il caaw 2ic | MOUSeDrag (Event
evt, int x, int y)
oSl e

I LS (o e sSall 398 50 oSS o mouseEnter (Event
™ evt, int x, int y)
&

Gais i s—Sal (35 Aardiundll 5 i) g | mOUSEExit (Event
_ | evt, int x, int y)
JAda Y1
leabiniw A e dadll vy pe Event Gia il 36 yh JS of dlaadle dliy
Lol Loy hinllee i
rgeal g9 Japar JS0 AL (3 kall pladtal 3 U U ey
//: AutoEvent. java
// Alternatives to action()
import java.awt.?*;
import java.applet. *;
import java.util.*;
class MyButton extends Canvas |
AutoEvent parent;
Color color;
String label;
MyButton (AutoEvent parent,
Color color, String label) |
this.label = label;
this.parent = parent;
this.color = color;
}
public void paint (Graphics g) {-
g.setColor (color) ;
int rnd = 30;
g.fillRoundRect (0, 0, size().width,
size() .height, rnd, rnd);
g.setColor(Color.black) ;
g.drawRoundRect (0, 0, size().width,

e gleal! Lis ol Abiads
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size() .height, rnd, rnd);
FontMetrics fm = g.getFontMetrics();
int width = fm.stringWidth (label) ;
int height = fm.getHeight() ;
int ascent = fm.getAscent() ;
int leading = fm.getLeading();
int horizMargin = (size().width ~ width)/2;
int verMargin = (size().height - height) /2;
g.setColor (Color.white) ;
g.drawString(label, horizMargin,

verMargin + ascent + leading) ;

}
public boolean keyDown (Event evt, int key) {
TextField t =
(TextField)parent.h.get ("keyDown") ;
t.setText (evt.toString());
return true;
}
public boolean keyUp(Event evt, int key) {
TextField t =
(TextField)parent.h.get ("keyUp") ;
t.setText (evt.toString());
return true;
}
public boolean lostFocus (Event evt, Object w) {
TextField t =
(TextField)parent.h.get ("lostFocus") ;
t.setText (evt.toString());
return true;
}
public boolean gotFocus (Event evt, Object w) {
TextField t =
(TextField)parent.h.get ("gotFocus") ;
t.setText (evt.toString());
return true;
}
public boolean
mouseDown (Event evt,int x,int y) {

gl L 1 Al %
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TextField t =
(TextField)parent.h.get ("mouseDown") ;
t.setText (evt, toString()):
return true;
}
public boolean
mouseDrag (Event evt,int x,int y) |
TextField t =
(TextField)parent.h.get ("mouseDrag") ;
t.setText (evt.toString());
return true;
}
public boolean
mouseEnter (Event evt,int x,int y) {
TextField t =
(TextField)parent.h.get ("mouseEnter") ;
t.setText (evt.toString()):;
return true;
}
public boolean
mouseExit (Event evt,int x,int y) {
TextField t =
(TextField)parent.h.get ("mouseExit") ;
t.setText (evt.toString());
return true;
}
public boolean
mouseMove (Event evt,int x,int y) {
TextField t =
(TextField)parent.h.get ("mouseMove®) ;
t.setText (evt. toString()):
return true;
}
public boolean mouseUp (Event evt,int x,int y) {
TextField t =
(TextField)parent.h.get ("mouselUp") ;
t.setText (evt. toString());
return true;
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}

}
public class AutoEvent extends Applet {

Hashtable h = new Hashtable () ;
String[] event = {
"keyDown", "keyUp", "lostFocus",
"gotFocus", "mouseDown", "mouseUp"”,
"mouseMove"”, "mouseDrag", "mouseEnter",
"mouseExit"
}z
MyButton
bl = new MyButton (this, Color.blue, "testl"),
b2 = new MyButton(this, Color.red, "test2");
public void init() {
setlLayout (new GridLayout (event.length+1,2));
for(int i = 0; i < event.length; i++) {
TextField t = new TextField();
t.setEditable (false) ;
add (new Label (event[i], Label.CENTER)) ;
add(t) ;
h.put (event[i], t);
}
add (bl) ;
add(b2) ;
}
} /S~

round rectangle i Jiiue Lipsy paint () aikll fas B LS
g,k aadt ol el ool Ui Gd any Wedsa s i oY1 o sl Rt pe
el ala paint () Akl b axy ol .G sSall a ey Jsh wadl size ()
038 3m gd 030 e qumy ol e claal) (a2

—3> ... keyUp () s keyDown () Gkl dee 38 agd (3o oS8 o akally
Csall e Caall 14 5 6iny LAutoEvent cuall o A ghaa s ks clilly o6
il ey etuall haai Jid 3 Gijlaall Judl ol sial Jof 0 Hashtable
Gl oo Cilaglas o g siaga 53 TextField
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by e Yu statically oSt JS& yualiall oda oliy chelluul, ekl
gl Latie Auals cuadl s Jeud 2kl o2 ol ol o8 cHashtable
o Al Y Ay #liatu Y (AUEOEVENt (a as Jai Gida o ALy
sl S Sl aey 6 o IS il Sy event Al yhiaadl (e Gjlae Alada Gida
3 keyDown () Go—hll e ¢55Sud dududl 0 48 Gl 2 3l I L
s b3 Gkl sda (3 JS addtdy JMyButton ciall & - keyUp ()
b e W paiall o Lagy ¥ 38U ) JED parent il
get () id,kl ey Hashtable h pawll Jo 5 disud cAutoEvent
Awiall String el uluy Wy, 5 die Object Y 1d5e o jin Al
cipbaa dads J<5 o 4 Gilsall Jhal ) Event yaiall Jysad oy aay 2y
-TextField gaas bl fuw Cua «String
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Windowed <l-iukill L3 ¢ oL i)
-.Applications

os—is windowed program sl galis sbia) N zliad Glall e i
oty Aanden o adpe old e Cilida o Jany

dialog Js—a glouaymenus o olo Gopbi 338 dlias of Sy
laaa )l e dee aakiiadY L gy cboxes

..Menus afsd
Cr—aszn llly Ll iSay L capplet gean o 8 sdle 4ailE gy il (ad
.applications <iliykall
i 2 «MenuComponents sl Ciall (e diida Llad day f oa 53
.uald Frame bl jaic Je 44l by )l :MenuBar .\
e il 35l y drop-down menus idxidl @ Jof o :Menu .Y
.submenus
Al e as g paie Jial :MenpuTtem .Y
I Dl aaiy Menultem ge @i sy :CheckboxMenultem .£
Y ol dlE jaie sl 513 Leg yoal (3ias
10 geabi sl oLl o giiia o gl oL e JUaS
//: Menul.java
// Menus work only with Frames.
// Shows submenus, checkbox menu items
// and swapping menus.

import java.awt.?*;
public class Menul extends Frame {
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String[] flavors = { "Chocolate”,
"Strawberry",
"Vanilla Fudge Swirl", "Mint Chip",
"Mocha Almond Fudge", "Rum Raisin”,
"Praline Cream", "Mud Pie" };
TextField t = new TextField("No flavor", 30);
MenuBar mbl = new MenuBar();
Menu f = new Menu("File");
Menu m new Menu ("Flavors");
Menu s = new Menu("Safety");
// Alternative approach:
CheckboxMenuItem[] safety = {
new CheckboxMenulItem ("Guard"”),
new CheckboxMenuItem ("Hide")
}:
Menultem/[] file = {
new Menultem("Open"),
new MenulItem("Exit")
}r
// A second menu bar to swap to:
MenuBar mb2 = new MenuBar():
Menu fooBar = new Menu("fooBar") ;
MenulItem[] other = {
new Menultem("Foo"),
new MenulItem("Bar"),
new Menultem("Baz"),
)z
Button b = new Button ("Swap Menus") ;
public Menul () {
for(int i = 0; i < flavors.length; i++) |
m.add (new MenulItem(flavors[i]));
// Add separators at intervals:
if((i+1) % 3 == 0)
m.addSeparator();

}

for(int i = 0; i < safety.length; i++)
s.add(safety[i]);

f.add(s);
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for(int i = 0; i < file.length; i++)
f.add(file[i]) ;
mbl.add(f) ;
mbl.add(m) ;
setMenuBar (mbl) ;
t.setEditable(false)
add ("Center", t);
// Set up the system for swapping menus:
add ("North", b):;
for(int i = 0; i < other.length; i++)
fooBar.add (other[i]) ;
mbZ2.add (fooBar) ;
}
public boolean handleEvent (Event evt) {
if (evt.id == Event.WINDOW DESTROY)
System.exit (0) ;
else
return super.handleEvent (evt) ;
return true;
}
public boolean action(Event evt, Object arg)
{
if(evt.target.equals(b)) {
MenuBar m = getMenuBar();
if(m == mbl) setMenuBar (mb2);
else if (m == mb2) setMenuBar (mbl);
}
else if (evt.target instanceof Menultem) {
if(arg.equals ("Open”)) {
String s = t.getText()
boolean chosen = false;
for(int i = 0; i < flavors.length; i++)
if(s.equals(flavors[i]), chosen = true;
if (!chosen)
t.setText ("Choose a flavor first!");
else
t.setText ("Opening "+ s +". Mmm, mm!") ;

il sleal! L Aboadin




red Creating Applets and Windows dilsilly Glaas ulf £Lij

else if(evt.target.equals(file[l]))
System.exit (0) ;

// CheckboxMenuItems cannot use String
// matching; you must match the target:
else if (evt.target.equals (safety[0]))
t.setText ("Guard the Ice Cream! " +
"Guarding is " + safety[0].getState()) ;
else if (evt.target.equals (safety[1]))

t.setText ("Hide the Ice Cream! " +
"Is it cold? " + safety[l].getState());
else
t.setText (arg. toString()) ;
}
else

return super.action(evt, arg):;

return true;

}

public static void main(String[] args) {
Menul f = new Menul () ;
f.resize(300,200) ;
f.show();

}
} /S

Giania Uity ol giann (8 A puclic: guin gy Vi 88 cquali ol 134 3 Baas LS
for dila jan add () Akl eledicd ae 48 ghuas K

Walsad < j55e 3 sias i CheckboxMenuItems yualic sliily Lad Lid
.other y file cigiadl il o 80 uii Uy el csafety

sl oSey 4f Jle glall MenuBars haa e cupaie oLi a1 galisdl 1 A
S o €A b iy i Al b el yl (65 Latie 358 Ayl oy
O—a ilge Menu paie Sy cMenus palic sae (e Cilje MenuBar jaic
sl e sy CheckboxMenuItems s Menultems ypal ic iy c
o Ll (Sadll (o (158 MenuBar swalic apasd i Laxic y .5 44l Menus
-setMenuBar () 4kl dodialy Mall gl
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ro.

plandualy Loglla 3o 8 (gl 48 puad (Binilly o s ¢ 3) daia e 4ty Liaf Y
LelSa (8 38 Ayl 3y pun gy Wamy o sas cgetMenuBar ()

orS) o8 day 58 e S Lo A pa g gilaiall e ady Y0 a0 ) gy 5,
e o S5 Lyt gaiol) sl S ellly HLEl @l glas die ) Gl

O Sl Ga Yol e e Yy G oLy 4aling L S L JBiall 13a gy
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Dgall (3 g20ia 33l Lgleadiud ‘;'3.“ hadl jyas C‘:\a:\.un Lai} g cctlinaba D2Y

.dispose () 4kl clexiuly by L
L hasl (ahii.._ul.:\) Kb e i ge la (3900a gLy ‘;“:J‘ Jaal @?Ji.m
J—Sy . ToeButton ciuas 4d pdll Lialsll _,IJ,}SH t‘ﬁi O (GridLayout
el iy To g g ML gy A Al WGy cdunis Jon U} pan a5l )
Geishs e 07 S K7 N kine ol sl 0 Sl Mlaisl g aaey W blank

ol e 5 JS die Legin Jpaiil
//: ToeTest.java
// Demonstration of dialog boxes
// and creating your own components
import java.awt.*;
class ToeButton extends Canvas {

int state = ToeDialog.BLANK,

ToeDialog parent;

ToeButton (ToeDialog parent) {

this.parent = parent;

}

public void paint (Graphics g) {
int x1 = 0;
int y1 = 0;

int x2 = size().width - 1;
int y2 = size().height - 1;
g.drawRect (x1, yl, x2, y2);
x1 = x2/4;
vyl = y2/4;
int wide = x2/2;
int high = y2/2;
if(state == ToeDialog.XX) |
g.drawLine(x1, yl, x1 + wide, yl + high);
g.drawLine (x1, yl + high, x1 + wide, y1);
: }
if(state == ToeDialog.00) {
g.drawoval (x1, yl1, x1l+wide/2, yl+high/2);
}

}
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public boolean
mouseDown (Event evt, int x, int y) {
if(state == ToeDialog.BLANK) {
state = parent.turn;
parent.turn= (parent.turn == ToeDialog.XX ?
ToeDialog.00 : ToeDialog.XX) ;
}
else
state = (state == ToeDialog.XX ?
ToeDialog.00 : ToeDialog.XX) ;
repaint () ;
return true;
}
}

class ToeDialog extends Dialog {
// w = number of cells wide
// h = number of cells high
static final int BLANK = 0;
static final int XX = 1;
static final int 00 = 2;
int turn = XX; // Start with x's turn
public ToeDialog(Frame parent, int w, int h)
{
super (parent, "The game itself", false);
setLayout (new GridLayout (w, h));
for(int i = 0; 1 < w * h; 1i++)
add (new ToeButton (this));
resize(w * 50, h * 50);
}
public boolean handleEvent (Event evt) {
if (evt.id == Event.WINDOW DESTROY).
dispose(); :
else
return super.handleEvent (evt);
return true;
}
}

public class ToeTest extends Frame {

s ¥
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TextField rows = new TextField("3") ;
TextField cols = new TextField("3") ;
public ToeTest() |
setTitle("Toe Test");
Panel p = new Panel();
.setLayout (new GridLayout (2,2));
.add(new Label ("Rows'", Label.CENTER)) ;
.add(rows) ;
.add(new Label ("Columns", Label.CENTER));
.add(cols) ;
add("North", p);
add("South", new Button("go"));,
}
public boolean handleEvent (Event evt) {
if(evt.id == Event.WINDOW DESTROY)
System.exit (0) ;
else
return super.handleEvent (evt) ;
return true;

T T'oY

}
public boolean action(Event evt, Object arg)
{
if (arg.equals("go")) {
Dialog d = new ToeDialog/(
this,
Integer.parselInt (rows.getText()),
Integer.parselInt (cols.getText()));
d.show() ;
}
else
return super.action(evt, arg);
return true;
}
public static void main(String[] args) {
Frame f = new ToeTest();
f.resize(200,100) ;
f.show() ;
}
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Javal.l Y Gada AWT dgc,
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//: ButtonZNew. java
// Capturing button presses
import java.awt.*;
import java.awt.event.*; // Must add this
import java.applet.*;
public class ButtonZ2New extends Applet {
Button
bl = new Button ("Button 1"),
b2 = new Button ("Button 2");
public void init() {
bl.addActionListener(new Bl()) ;
b2.addActionListener (new B2()) ;
add(bl) ;
add(b2) ;
}
class Bl implements ActionListener {
public void actionPerformed (ActionEvent e)
{
getAppletContext () .showStatus ("Button
") ;
}
}
class B2 implements ActionListener {
public void actionPerformed (ActionEvent e)
{
getAppletContext () .showStatus ("Button
on ) ;
}
}
/* The old way:
public boolean action(Event evt, Object arg)
{
if (evt.target.equals (bl))
getAppletContext () .showStatus ("Button 1");
else if(evt.target.equals(b2))
getAppletContext () .showStatus ("Button 2");
// Let the base class handle it:
else
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return super.action(evt, arg):
return true; // We've handled it here

}

*/
y /7~
agn gl aail of Bl L GleiS o 5wl Sae 0 ¢ nd ety Al Ui palaias

topobell Als) g init () ALkl oo gl ja) & 3

bl.addActionListener (new Bl ()) ;
b2.addActionListener (new B2());

4 Liadly o g (g3 paiall g W i3 addActionListener () ikl
Ay o 685 3808 Gigha (e 5 ke o6 B2 5 B1 Caghall Wl .50 13a bt die
syl &kl Jle g 4in3 Ay interface ActionListener gl
.actionPerformed()

e 4 lie L Al Y} sl s3actionPerformed () A&kl il of

19 ey Cann (g3l Lo 3 jea L e oty (5 action () depill iy L)
2p0a3) A pla g (il a3} ol sl Jlas] (3a Binill g cpsln (S8 n

Agiatlee codi 1Y Lo

Event and listener puiwsl bluify dusl

...types

Gl (i K] AWT 4SSl i3 g8 aaen i o5 26 clid U 83 LS
Ot (S0 Cusa removeXXXListener () s addXXXListener ()
O3 XXX ol Laf BaaMi .68 ol 00 dpulial) Gecioaall Jabaf Gida f diliz)
H TRVN | P Aed @bl by wed e S o @
.addFooListener (FoolListener f1l)

ot il i ySall g sl Cppmaiaall g A pall sl e g ing i Jpanll

slalall sl sda
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FeA

Gaal) 138 po 5 Al il ggal

Loy Gk asinnall Agal g9 Gall

implements the Adjustable
interface

sl g
Button, List, TextField, ActionEvent
Menultem, and its derivatives ActionListener
including CheckboxMenultem, | addActionListener()
Menu, and PopupMenu removeActionListener()
Scrollbar AdjustmentEvent
Anything you create that AdjustmentListener

addAdjustmentListener()

removeAdjustmentListener()

Component and its derivatives,
including Button, Canvas,
Checkbox, Choice, Container,
Panel, Applet, ScrollPane,
Window, Dialog, FileDialog,
Frame, Label, List, Scrollbar,

ComponentEvent
ComponentListener
addComponentListener()
removeComponentListener()

~TextArea, and TextField
Container anid-its derivatives,
including Panel, Applet,
ScrollPane, Window, Dialog,
FileDialog, and Frame

ContainerEvent
ContainerListener
addContainerListener()

removeContainerListener()

Component and its derivatives,
including Button, Canvas,
Checkbox, Choice, Container,
Panel, Applet, ScrollPane,
Window, Dialog, FileDialog,
Frame Label, List, Scrollbar,

FocusEvent
FocusListener
addFocusListener()
removeFocusListener()
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TextArea, and TextField

Component and its derivatives,
including Button, Canvas,
Checkbox, Choice, Container,
Panel, Applet, ScrollPane,
Window, Dialog, FileDialog,
Frame, Label, List, Scrollbar,
TextArea, and TextField

KeyEvent
KeyListener
addKeyListener()
removeKeyListener()

Component and ils derivatives,
including Button, Canvas,
Checkbox, Choice, Container,
Panel, Applet, ScrollPane,
Window, Dialog, FileDialog,
Frame, Label, List, Scrollbar,
TextArea, and TextField

MouseEvent (for both clicks and
motion)

MouseListener
addMouseListener()
removeMouseListener()

Component and its derivatives,
including Button, Canvas,
Checkbox, Choice, Container,
Panel, Applet, ScrollPane,
Window, Dialog, FileDialog,
Frame, Label, List, Scrollbar,
TextArea, and TextField

MouseEvent (for both clicks

and motion)
MouseMotionListener
addMouseMotionListener()
removeMouseMotionListener(

)

Window and its derivatives,
including Dialog, FileDialog,
and

WindowEvent
WindowListener
addWindowListener()

Frame removeWindowlListener()
Checkbox, ItemEvent
CheckboxMenultem, ItemListener

e gleal! Ly Aliales
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Fv.

Choice, List, and anything that addltemListener()

implements the ItemSelectable removeltemListener()

interface

Anything derived from TextEvent

TextComponent, including TextListener

TextArea and TextField addTextListener()
removeTextListener()

i a3 iall (g Al o Boase Laladl PURY Q,SA.L.«:‘LJSJM@LM}
1 gaall A daimge o 5 s8e JS U (e dageaall sl

GsSall 138 Jd e Lagedall Elaaiy

G198l Jad

AdjustmentEvent

Adjustable

ContainerEvent, FocusEvent,
KeyEvent, MouseEvent,
ComponentEvent

Applet

ActionEvent, FocusEvent,
KeyEvent,

MouseEvent,
ComponentEvent

Button

FocusEvent, KeyEvent,
MouseEvent,
ComponentEvent

Canvas

ItemEvent, FocusEvent,
KeyEvent,
MouseEvent,
ComponentEvent

Checkbox

ActionEvent, ItemEvent

CheckboxMenultem

ItemEvent, FocusEvent,

Choice

lapleal! Ly ) Abiadi
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KeyEvent,
MouseEvent,
ComponentEvent

FocusEvent, KeyEvent,
MouseEvent,
ComponentEvent

Component

ContainerEvent, FocusEvent,
KeyFEvent, MouseEvent,
ComponentEvent

Container

ContainerEvent,
WindowEvent,
FocusEvent, KeyEvent,
MouseEvent,
ComponentEvent

Dialog

ContainerEvent,
WindowEvent, FocusEvent,
KeyEvent, MouseEvent,
ComponentEvent

FileDialog

ContainerEvent,
WindowEvent,
FocusEvent, KeyEvent,
MouseEvent,
ComponentEvent

Frame

FocusEvent, KeyEvent,
MouseEvent,
ComponentEvent

Label

ActionEvent, FocusEvent,
KeyEvent,

List

cila slealt Ll Abudia
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MouseEvent, ItemEvent,
ComponentEvent

ActionEvent

Menu

ActionEvent

Menultem

ContainerEvent, FocusEvent,
KeyEvent, MouseEvent,
ComponentEvent

Panel

ActionEvent

PopupMenu

AdjustmentEvent, FocusEvent,
KeyEvent, MouseEvent,
ComponentEvent

Scrollbar

ContainerEvent, FocusEvent,
KeyEvent, MouseEvent,
ComponentEvent

ScrollPane

TextEvent, FocusEvent,
KeyFEvent,
MouseEvent,
ComponentEvent

TextArea

TextEvent, FocusEvent,
KeyEvent,
MouseEvent,
ComponentEvent

TextComponent

ActionEvent, TextEvent,
FocusEvent,

KeyEvent, MouseEvent,
ComponentEvent

TextField

ContainerEvent,

Window

lopleal! Lis ) Aliadia
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WindowEvent,
FocusEvent, KeyEvent,
MouseEvent,

ComponentEvent

e Jelisll o3 of e inll ZUiad ol ele oy sSe Leaoy (Al Sl i yei Laic
2 oa alae el JS cdaayl s3a
“Listener” il il & ¢ “Event ) sy Ciaall Cia pul 321 .Y
LAl s 3 dnll Laliad A adud) dgaly o Jiania
Dt pling g bl co i A ol ok (Sl Aibll dgal sl disy 5 Y
mouseMoved () Akl Gl sall e il 58 @l 6l S ja e Gl
.MouseMotionListener igal b Lalill
a3y Sl w4kl . 1istener class gdwdl Cia yaic af LY
N pdi sl e Ay 8 “add” iy Aaslill A3 Skl

.addMouseMotionListener ()

listener pd——wall lealyd ) 458 e e Caa gl s el Y
:interfaces
igal gl aesinal) gal g
actionPerformed(ActionEvent) ActionListener
adjustmentValueChanged( AdjustmentListener
AdjustmentEvent)

componentHidden(ComponentEvent) ComponentListener
componentShown(ComponentEvent) ComponentAdapter
componentMoved(ComponentEvent)

componentResized(ComponentEvent)

componentAdded(ContainerEvent) ContainerListener

componentRemoved(ContainerEvent) | ContainerAdapter

il plealf Lyl Aluatia
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focusGained(FocusEvent) FocusListener
focusLost(FocusEvent) FocusAdapter
keyPressed(KeyEvent) KeyListener
keyReleased(KeyEvent) KeyAdapter
keyTyped(KeyEvent)

mouseClicked(MouseEvent) MouseListener
mouseEntered(MouseEvent) MouseAdapter

mouseExited(MouseEvent)
mousePressed(MouseEvent)
mouseReleased(MouseEvent)

mouseDragged(MouseEvent) MouseMotionListener
mouseMoved(MouseEvent) MouseMotionAdapter
windowOpened(WindowEvent) WindowlListener
windowClosing(WindowEvent) WindowAdapter

windowClosed(WindowEvent)
windowActivated(WindowEvent)
windowDeactivated(WindowEvent)
windowlconified(WindowEvent)
windowDeiconified(WindowEvent)

itemStateChanged(ItemEvent) ItemlListener

textValueChanged(TextEvent) TextListener

Text Fields imaill Jsialy galdll Jhd S salely piin dld Jo ki
Baall AWT 4i€a alasiuly @l

//: TextNew.java

// Text fields with Java 1.1 events

import java.awt.?*;

import java.awt.event.*;

import java.applet.*;

i == S
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public class TextNew extends Applet (
Button
bl = new Button ("Get Text'"),
b2 new Button ("Set Text");,
TextField
tl = new TextField(30),
t2 = new TextField(30),
t3 new TextField(30) ;
String s = new String();
public void init () {
bl.addActionListener (new B1()):
b2.addActionListener (new B2());
tl.addTextListener(new T1());
tl.addActionListener (new T1A());
tl.addReyListener (new T1K());
add(bl);
add (b2) ;
add(tl);
add(t2);
add(t3) ;
}
class T1 implements TextListener {
public void textValueChanged(TextEvent e)
t2.setText (tl.getText());

Il

}
}
class T1A implements ActionListener {
private int count = 0;
public void actionPerformed(ActionEvent e)
{
t3.setText ("t1l Action Event " + count++);
}
}
class T1K extends KeyAdapter {
public void keyTyped (KeyEvent e) {
String ts = tl.getText();
if (e.getKeyChar () ==
KeyEvent.VK BACK SPACE) {

il glead! L ff dbiadea
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// Ensure it's not empty:
if( ts.length() > 0) {
ts = ts.substring(0, ts.length() -
1);
tl.setText (ts);
}
}

else
tl.setText(
tl.getText () +
Character. toUpperCase (
e.getKeyChar())):
tl.setCaretPosition(
tl.getText () .length());
// Stop regular character from appearing:
e.consume () ;
}
}

class Bl implements ActionListener {
public void actionPerformed (ActionEvent e)

{
s = tl.getSelectedText();
if(s.length() == 0) s = tl.getText():;
tl.setEditable (true) ;

}

}
class B2 implements ActionListener {
public void actionPerformed (ActionEvent e)
{
tl.setText ("Inserted by Button 2: " + s8);
tl.setEditable (false);
}
}
public static void main(String[] args) {
TextNew applet = new TextNew(),
Frame aFrame = new Frame ("TextNew");
aFrame.addWindowListener(
new WindowAdapter() |

el L 1 A %
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public void windowClosing (WindowEvent

e) {
System.exit (0) ;
}

I

aFrame.add (applet, BorderLayout.,CENTER) ;
aFrame.setSize (300,200) ;

applet.init();

applet.start():

aFrame.setVisible (true) ;

}
} /S~

Joadll gaiins 2 B3 e TextField t3 yuaiall cpasd & o 4l la Loy
?u_...A..L Gy . TextField tl el yaldll I1istener action
il enter gliis hiua die adiuddl 14 38
p—t T1 adiualld o4y (pliaie cpediue bie TextField t1 paiall dlia,
cial Y Ciladl muea dysaly poish T2K pasdl W c£2 ) £ 00 gall sty
A g Pl Opedicaal a s Liad BN 5 08
L LaY .inner classes aldl Gigiall paaizaili o JUal 134 0
M Jalal Cacall a4y

class Tl implements TextListener {

public void textValueChanged (TextEvent e) |

t2.setText (tl.getText ());

}
}

e A 90 L) dyeasll o ol Laa e TT (Y ot £2 5 £1 cfd
cidll (Y e Ll Al Chea i geaie Y oSa 4 g D Ll

sl 4y ol 2 sl
Eds—aill i€ bib . Fexibility ysal s sl ANT 438a Srade aal,
ziad M el 3 paill (3 Ll epeali g ol gl i) g i ) ) (Slo | puma ool

cile pleall L ol Lbiakia
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O Grle gy MW JEaly a5 4k ele S ) Gioa dlgha Cida o) Al
:a\.'l_)s:\

//: DynamicEvents. java
// The new Java 1.1 event model allows you to
// change event behavior dynamically. Also
// demonstrates multiple actions for an event.
import java.awt.*;
import java.awt.event.*;
import java.util.*;
public class DynamicEvents extends Frame f{
Vector v = new Vector()
int i = 0;
Button
bl = new Button ("Button 1"),
b2 = new Button ("Button 2"),
public DynamicEvents () {
setLayout (new FlowLayout());
bl.addActionListener (new B());
bl.addActionListener (new Bl ());
b2.addActionListener (new B());
b2.addActionListener (new B2());
add(bl) ;
add (b2) ;
}
class B implements ActionListener {
public void actionPerformed (ActionEvent e)
{
System.out.println("A button was pressed") ;
}
}
class CountListener implements ActionListener
{
int index;
public CountListener(int i) { index = i; )}
public void actionPerformed (ActionEvent e)
{
System.out.println(

et == 3
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"Counted Listener " + index);

}
}

class Bl implements ActionListener {
public void actionPerformed(ActionEvent e)
{
System.out.println("Button 1 pressed"”);
Actionlistener a = new
CountListener (i++);
v.addElement (a) ;
b2.addActionListener(a) ;
}
}
class B2 implements ActionListener {
public void actionPerformed(ActionEvent e)
{
System.out.println("Button 2 pressed");
int end = v.size() -1;
if(end >= 0) {
b2. removeActionListener(
(ActionListener)v.elementAt (end) ) ;
v.removekElementAt (end) ;
}
}
}
public static void main(String[] args) {
Frame f = new DynamicEvents();
f.addWindowlListener (
new WindowAdapter () {
public void windowClosing (WindowEvent e) {
System.exit (0) ;
}
N
f.setSize(300,200) ;
f.show();
J
} /S~
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daopily lila

2o Flaky WENG Visual Programming i el dse .
Visual Basic o) A il i gy She A5 laca) CL!\JQ
Ules Borland Delphi e i Y s 488 sy €1 ol

Lils il aracail puladl o gl CalS g) 435yl gead sl ppana o (S0 Jiadl ey

.(Java Beans
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dgall oSl Llle 5 L 0 IS8 iyl Jia s coda eyl el slastyy
Al Eabusll) ey geabi el 5 die ol sn Lad Lol 4l clfySall 3l
e A0 5 A aila da gl (e e (S o (o adial dae il e p ol 1
il gall e sl 2l application builder Gukill Al asig czdsall

LSl 13a gliay
dy el ALY A8 (385 () ladgas le LDl 5 Sl Ginn Aglec Tala
oS g pally S ¢ ola¥ el 3 Al o3 il pa i dlile gy
weailadlly A3yl Ayl 8l b gl a3 ity Ll e g 4y gind

.properties
s ¢ Jaih ailiadll (e Ao pana G 455 all Ana il b oo (s ol ly Y dilis)
Cayaig azaaill 3 e Wayaad Jyy :.Lbj behaviors ddull (e dc geas

.Events &dall

...Java Beans @l clua

.Java Beans \a sy el Bah oo 4 se Ui A< s da) cald
ol e pma i o AS Y dalay 0585 Oy ciia e 5 ke Bean A JSy
ol Ta i Ty o auny s ol o] 9t 4 s ) am gl ¢l

application builder gkl Jbsld iy sall s 3kl sl N
iih  event ¢us J property deala 44l sia culS 1Y L ctool
.ordinary method &ile
tCbandll LY 26N AaSUaa¥) A Hhll aladdild a3y
xXxx pally Lals K setXxx () s getXxx () 108tk oLy & . )
ey (Ajihid) Balall Jal (e il il 8 sadall 48kl alasial oS4 .Y

.ugetnc)"yae nisn ?\ .o \L.Aj
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i 83 3 el 3l puis 4B Bean s J$ Laldll Galal LY

public e sl
Ll ai gy JiStener adwal il paiial fiSe «haadl dpal, .
5 gyl Jfass I JOCNE 1 B SR«

3 addFooBarListener (FooBarListener)

&l Aallsal removeFooBarListener (FooBarListener)
built—inﬁyuxﬁmcﬂxéﬂgﬁqggﬂlghiqh.FboBarEvent
el Sl Saby <) cdlilalaal 4l 1isteners gmsdiwdl s events

ool alal aaal) cilgal gy Blas

sl e JEEYT Nie La sk 75 Al N ALl e SN e Y Al elyas
B a5 LSy bl i e Xals Java 1.1 Yl Y Java 1.0
el “set” y “get” Al pe @il dal e cid ol sl el oy oY)
.Bean dua A L y8a Jigadl A S DaDaal

tdhsw Bean dua oL dilull piliaill dhadiud oY) ke

//: Frog.java
// A trivial Java Bean
package frogbean;
import java.awt.*;
import java.awt.event.*;
class Spots ()}
public class Frog {
private int jumps;
private Color color;
private Spots spots;
private boolean jmpr;
public int getJumps() { return jumps; }
public void setJumps (int newJumps)
jumps = newJumps;
}
public Color getColor() { return color; )}
public void setColor (Color newColor) {

o pleal! L ) Aads
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color = newColor;

}
public Spots getSpots() { return spots; }

public void setSpots (Spots newSpots) {
spots = newSpots;
}
public boolean isJumper() { return jmpr; }
public void setJumper (boolean j) { jmpr = j;
}
public void addActionListener(
ActionListener 1) {
/)
}

public void removeActionListener(
ActionListener 1) {
/7 ...

}
public void addKeylistener (KeyListener 1) |

/..

}
public void removeKeyListener (KeylListener 1)

{
/...

}
// An "ordinary" public method:

public void croak() {
System.out.println ("Ribbet!") ;

}
y /S~

Jy—iall aan asSiide s .c1ass cua oe sobe Bean dwa JS b Y BaY
Lo il glilyy 3okl A e ¥ L) Jsasl (S Yy private Lali e
.Jjumps, color, spots, jumperzqabmﬂgﬁﬂbp&pmhuﬁ\
LZalall sl it g internal identifier Al Siadl sl ol LaY
i ¥ Lia Zalal aul oy 2t jumper (b W o ) el eyl 4
Afafall Y gniall e cibiand aladiid e

S +2
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sActionEvent  g—ail—allae Bean —I —Say il claaY) L
-KeyEvent

Bean iyl (s s jaScroak () LolicY) 4kl ol Laada dliey § pal
sl dpans (gl pe il 5 public Gle ik Aabuy LY

PYEESA wbi BeanInfo L | gzl

...Introspector

Al el el 0 pisas o WDl da gl (0 Bean dgs i e 0
L yn oL il (wapplication builder kil ol sld (Sat of canyy
il ail) dsiia oL Y 33 55 il Claslaall o pen cila 5 (0 <Bean
) Ml 493 event handlers &l &l yd% property sheet
(Bean dunll jaadl . sl

«WJava 1.1 Ja ol pacil A creflection puSal) Guali paudy
039 Bean iyl Aha U lo 3ol L say e a3k s il
il iy gadaiial g AN Kali prlie clalS 2 pladiad i alld callayy o
) oS! Tl Bl L ol pal s ol 80 Ay L5 sl daa
o éj.ﬁ of dliSy il . Beans iyl pea Jal (0 4 Java 1.1 aa)!
O ) Pl e @kl Sy (Bean s olid dgle aSay o gl Buball S
.Bean igall o3 taaly pailiad dlay Jal

0 IS Uf 08 S Bean Lyl Guld dgaly slhe) Y lila pesias zliny
$s—ix3 il y Introspector cuall saiuly oy gy ol JS3 Leadasial
s ,dye iy hil B .static getBeanInfo () &l 4kl Je
BeanInfo j—saic gla )|y ciall il gaiuly o 88 ddilall 44 )l ) caall
.Bean igall sl &hasly 3k pallias ce claglas e (550
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//: BeanDumper.java
// A method to introspect a Bean
import java.beans.*;
import java.lang.reflect. *;
public class BeanDumper {
public static void dump (Class bean) {

BeanInfo bi = null;

try {
bi = Introspector.getBeanInfo(

bean, java.lang.Object.class);

} catch(IntrospectionException ex) {
System.out.println("Couldn't introspect "
+bean.getName () ) ;

System.exit (1) ;

}

PropertyDescriptor[] properties =
bi.getPropertyDescriptors () ;

for(int i = 0; i < properties.length; i++)

{

Class p =
properties[i].getPropertyType();
System.out.printlin(
"Property type:\n " + p.getName());
System.out.println(
"property name:\n " +
properties[i].getName());
Method readMethod =
properties[i].getReadMethod() ;
if(readMethod != null)
System.out.println(
"Read method:\n " +
readMethod. toString())/;
Method writeMethod =
properties[i].getWriteMethod () ;
if(writeMethod != null)

e gleall L 40 Aluadia %
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System.out.println(
"Write method:\n " +
writeMethod. toString()) ;
System.out.println (" =

==")

}
System.out.println("Public methods:");

MethodDescriptor[] methods =
bi.getMethodDescriptors () ;
for(int i = 0; 1 < methods.length; i++)
System.out.println(
methods[i].getMethod () .toString()) s
System.out.println ("
)z
System.out.println("Event support:");
EventSetDescriptor[] events =
bi.getEventSetDescriptors();
for(int i = 0; i < events.length; i++) {
System.out.println("Listener type:\n " +
events[i].getListenerType().getName()) ;
Method[] 1m =
events([i].getListenerMethods () ;
for(int j = 0; j < Ilm.length; j++)
System.out.println(
"Listener method:\n " +
Im[j].getName());
MethodDescriptor[] 1lmd =
events[i].getListenerMethodDescriptors () ;
for(int j = 0; j < 1md.length; j++)
System.out.println(
"Method descriptor:\n " +
Imd[j].getMethod().toString());
Method addListener =
events[i].getAddListenerMethod() ;
System.out.println(
"Add Listener Method:\n " +
addListener.toString());
- Method removeListener =

"

e pleal! Lo ol Alialis
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events[i].getRemoveListenerMethod () ;
System.out.println/(

"Remove Listener Method:\n " +

removeListener.toString()):
System.out.println(" == ="
)7

}

}
// Dump the class of your choice:

public static void main (String[] args) {
if(args.length < 1) |
System.err.println("usage: \n" +
"BeanDumper fully.qualified.class");
System.exit (0);
}
Class ¢ = null;
try {
¢ = Class.forName (args[0]) :
} catch(ClassNotFoundException ex) {
System.err.println(
"Couldn't find " + args[0]);
System.exit (0);
}
dump (c) ;

} ﬁ//:~ )

J—eeW catel ol a 46 BeanDumper . dump () 2kl old Badbs LS
po—ii L i aBil_adiey«BeanInfo ypaic sl ‘Y_,T Jalad (oed dyglhaall
el —ad (e Claglea slhae) Je el ) BeanInfo ciall G b elediuly
A gkl il .Bean Bia acda afy 5, Ly
Ghiall i B dasay 35a B Introspector.getBeanInfo ()

Gay sl A e sh e 4 6T f quag g3 Sl e Introspector

.inheritance hierarchy
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L dgiias gl by osii get PropertyDescriptors () i— i Ul
Ay ylal eledial (So lgia Lals IS Ay «PropertyDescriptor yaibed
Adalal G h Y e a8 A il MY getPropertyType ()
Bel y—ill 4dy,le Sy cgetName () ahdiuly Luald JS ol Ao J geaall $liSay,
ps—Siy .getWriteMethod () 4l A& ,hy getReadMethode ()
G gall 43 plall Lisd dalaidul oSy Method ywaie gla b il o6 )kl
a3—ii getMethodDescriptor () i hll i sl (3 kil iyl U
dl Cay pal Sall 83 & e g .MethodDescritor yaliall i hiuas gla b
Aaul dclihy Gil sl Object yaic o Jaasll
¢l b getEventSetDescriptors () ikl asf «ilaadl Luallyy
Aoy le—ia ¥, axind (Sasy .EventSetDescriptors ywabiall idyiias
Bo—hy cadiwal g aldl Caall 35k c1istener gdudl galdll Caall
sda a—ax Aol BeanDumper gl Jiksy Cua tadianall Cads g dili)
.le glasll
:JS8 389 Frog <aall e BeanDumper gedi sl Juiddy cadd 13 oY)
java BeanDumper frogbean.Frog

Sl e (500l 5t nalis iy il ) g s (S

class name: Frog
Property type:

Color
Property name:

color
Read method:
public Color getColor()

Write method:
public void setColor (Color)

Property type:
Spots
Property name:

wilaplead! Ly Alials
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spots
Read method:

public Spots getSpots()
Write method:

public void setSpots (Spots)

Property type:
boolean
Property name:
jumper
Read method:
public boolean isJumper ()
Write method:
public void setJumper (boolean)

Property type:
int
Property name:
jumps
Read method:
public int getJumps ()
Write method:
public void setJumps (int)

Public methods:

public void setJumps (int)

public void croak ()

public void

removeActionListener (ActionListener)
public void addActionListener (ActionListener)
public int getJumps()

public void setColor(Color)

public void setSpots (Spots)

public void setJumper (boolean)

public boolean isJumper ()

public void addKeyListener (KeyListener)
public Color getColor()

public void removeKeyListener (KeyListener)

laghodli ) s | ﬁ
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public Spots getSpots()

Event support:
Listener type:
KeylListener
Listener method:
keyTyped
Listener method:
keyPressed
Listener method:
keyReleased
Method descriptor:
public void keyTyped (KeyEvent)
Method descriptor:
public void keyPressed (KeyEvent)
Method descriptor:
public void keyReleased (KeyEvent)
Add Listener Method:
public void addKeyListener (KeyListener)
Remove Listener Method:
public void removeKeyListener (KeyListener)

Listener type:

ActionListener
Listener method:

actionPerformed
Method descriptor:

public void actionPerformed (ActionEvent)
Add Listener Method:

public void addActionListener (ActionListener)
Remove Listener Method:

public void
removeActionlListener (ActionListener)
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oo b35S Gl Ylia ¥ ibse L

Leaic Ll 83a g 5 s 50 pua sy g WLS oLy ) Jall b o g
ASLEN Jawg b “Bang! " A<l ek s il ki o 6 Latic g el jaTs

ol ami g amaa Y Rl clgishy 5l pan o Lt @S A Gatliadd

B b die el (53 il
//: BangBean. java
// A graphical Bean
package bangbean;
import java.awt.*;
import java.awt.event.*;
import java.io.*;
import java.util.*;
public class BangBean extends Canvas
implements Serializable {
protected int xm, ym;
protected int cSize = 20; // Circle size
protected String text = "Bang!";
protected int fontSize = 48;
protected Color tColor = Color.red;
protected ActionListener actionListener;
public BangBean() {
addMouselListener (new ML());
addMouseMotionListener (new MML() ) ;
}
public int getCircleSize() { return cSize; }
public void setCircleSize (int newSize) {
cSize = newSize;
}
public String getBangText () { return text; }
public void setBangText (String newText) {
text = newText;

}
public int getFontSize() {( return fontSize; }
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public void setFontSize(int newSize) {
fontSize = newSize;

}
public Color getTextColor() {( return tColor;

}

public void setTextColor(Color newColor) {
tColor = newColor;

}
public void paint (Graphics g) |
g.setColor (Color.black) ;
g.drawOval (xm - cSize/2, ym - cSize/2,

cSize, cSize);

}

// This is a unicast listener, which is
// the simplest form of listener management:
public void addActionListener (

ActionListener 1) _
throws TooManyListenersException {

if(actionListener != null)
throw new TooManyListenersException();
actionListener = 1;

}
public void removeActionListener (

ActionListener 1) {

actionListener = null;

}
class ML extends MouseAdapter

public void mousePressed (MouseEvent e) |
Graphics g = getGraphics();
g.setColor (tColor) ;

g.setFont (

new Font (
"TimesRoman", Font.BOLD, fontSize));

int width =
g.getFontMetrics () .stringWidth (text) ;

g.drawString (text,
(getSize() .width - width) /2,

getSize().height/2);
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FA £

g.dispose();
// Call the listener's method:
if (actionListener != null)
actionListener.actionPerformed (
new ActionEvent (BangBean. this,
ActionEvent.ACTION PERFORMED,
null)) ; -
}
}
class MML extends MouseMotionAdapter {(
public void mouseMoved (MouseEvent e) {
xm = e.getX(); '
ym = e.getY();
repaint () ;
}
}
public Dimension getPreferredSize() |
return new Dimension (200, 200);
}
// Testing the BangBean:
public static void main(String[] args) {
BangBean bb = new BangBean() ;
try {
bb.addActionListener (new BBL());
} catch(TooManyListenersException e) {}
Frame aFrame = new Frame ("BangBean Test");
aFrame.addWindowListener (
new WindowAdapter()
public void windowClosing (WindowEvent
e) {
System.exit (0) ;
}
1)
aFrame.add (bb, BorderLayout.CENTER);
aFrame.setSize (300,300) ;
aFrame.setVisible (true) ;
}

// During testing, send action information
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// to the console:
static class BBL implements ActionListener

{
public void actionPerformed(ActionEvent
e) {
System.out.println("BangBean action");
}
}
VP /1~

gal s Al 2% BangBean ciall o s 4ihia e cang g Ll Yl
e e Jy—aall Gkl L3l olSdy of i Vs .Serializable
O amy dllyg cserialization dulall Jdasiuly BangBean (s <ilashall
cpaibiadd) af aaty ali il s o iy

el NV 3§ addActionListener () il LS of sy
e Aoy ade el agh sy . TooManyListenersException
al J gan

p—uy BangBean yaidl X i paill gy o il 5 dakuay a8 Laie
J—iall A of oy S Ladie actionPerformed () ikl slexi .l
ActionEvent jyaic ¢l 4 i Cus oy ¢ actionListener
-3 e LS pae iy caapial Lgihan) L i 5_all oF o Lavie g L 2n
Y S DA G alid 1 sl l plaall main () Al e Al
(main () iyl pxiu ol ¢ kil 4y (e Bean duall 5% Luie Luk
o) ) (0 S LY Ly o5k Bean S main () phaasud aidl e o0
lede g lasd

BangBean j—aill pesnyy Frame b Lily s main () dihll 4
J—aill in ActionListener byl jaiall a5 Wadey o6 Alaa
ActionEvent daall &iga e U 4aLan e Abay delibl BangBean
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...Packaging Beans <yl aijad

s A3 all gr’u‘ Q\_,Ai :\sJA_;AQAa'ABeaH:\.g.}a@.h_,oﬂ:\c&ﬁu\.g L.JJS:‘L'; Ji8

e 5 5iny JAR cila e 5 ke b5 Hulill Bean dwall Lgla gaa g gl

.Bean ipnll aa3Y il :‘xéhaj Bean <igia g

:manifest fileiaD Cileslas guit b jar pabi it ol sy o
jar cfm BangBean.jar BangBean.mf bangbean
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o—c 3le process el pYlod iy jaill aey elbe) ddall (e ddaill o3a 2ie
il Aalad W 4y Lals address space iiyic ¢l el (280 geali 3
oo b b—e gdmultitasking operating system algal sxia
g e g (gl o) om ST 3 e 5508 Qi Aad

A e 43005 ol B0 iy of g o) 2y oS

Multithreading bl i3 (e dlEl e S0 e Jpasll Sa
A el 5 Vg coald jme o Cany dladi y e La s ja B of e oSad
a8 ey 4S5y ¢ ptaadl of anlly Ju pn o oL iSey S i
el il e

CPU gl Sl ol ) iilanll (sany o nly sy bl il o (s
il e gesal y pauaall LAY ooty fay aindl 138 oy 3 sl )
:Abhlay e it Ao jledl o gfy 30 AUl Jidl B LS
//: Counterl.java
// A non-responsive user interface
package cl4;
import java.awt.*;
import java.awt.event.?¥*;
import java.applet.?*;
public class Counterl extends Applet {
private int count = 0;
private Button
onOff = new Button("Toggle"),
start = new Button("Start");
private TextField t = new TextField (10) ;7
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private boolean runFlag = true;
public void init() {
add(t) ;
start.addActionListener (new StartL());
add(start) ;
onOff.addActionlListener (new OnOffL()) ;
add (onOff) ;
}
public void go() |
while (true) {
try {
Thread.currentThread() .sleep(100) ;
} catch (InterruptedException e) (}
if(runFlag)
t.setText (Integer. toString (count++)) ;
}
}
class Startl implements ActionListener {
public void actionPerformed(ActionEvent e)
go();
}
}
class OnOffL implements ActionListener {
public void actionPerformed(ActionEvent e)
runFlag = !runFlag;
}
}
public static void main(String[] args) {
Counterl applet = new Counterl () ;
Frame aFrame = new Frame ("Counterl") ;
aFrame. addWindowListener (
new WindowAdapter() {
public void windowClosing (WindowEvent e)
System.exit (0) ;
}
s
aFrame.add (applet, BorderLayout.CENTER)
aFrame.setSize (300,200) ;
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applet.init();
applet.start() ;
aFrame.setVisible (true) ;

}
y /S~

gatiodl 4 i s Sl B 335m 50 9O () Akl ol Dl bl gedli ) b
ps—ii o TextField t & count daxll ilall Aol g asiiy oY giidia
cedbh o e 1y 4yl 2d A o aa ALY Adla aa g5 LS L Slanl) 1aa 334 3

adiad Ul (8 28050 ) .Thread cusy yuaies hag 5 of ciay sy sleep ()
Pt o) 51 i N (Bli o 3 S gy g (il kil e
I8 e priiaall (Mol Cangill 38 jra pabatiatt Sl ey pa JSiy g i (e oyl
elediul o3 Thread. currentThread () i Ll plasi Ll eladls

il 138 e s1eep ()
sl Wl dsleep() i — gkl gl S f L _afk Ay

(il oo i abis pray Y Al e 02 ) e InterruptedExecution
oo Uil a3

Jii Y oasa 1 oy ol 3B cgo () dEkl a8 Start 3l haa sy
i BlUS ol s 845kl o3a (68 Lesie 4 pa @l 8 Caplly e300 s
go () o a AEasY A8 o< 15 A A8 ey Jgrie CPU gellaall ¢ofy sl
b i N deile e oa i
M abia b ol Bl (s AY 4 aa i ) @actionPerformed ()
i gl it Gy elellaed Jlay b aa! lle go () of o L Ll 4S5
OS5ty lgtue slgd e actionPerformed () (Sad i g sa )l lgle
i ¢f go () il g Hhall aladsiuly 81 alllad etV e padinall dgal
el o callas Ui WSy el ol ALy e il gl puis oSl sl g 1 ey
Cys Threads culall He Ua Ay SN .cd gl Guis b oilSa i osSy of CPU
O Qg a8y 438y (g e 3a quani S elhae)y hsadl b Gl elledl badie agbiing
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911 oda¥ly Adtaill pe B canlitl ol ety anaad il Loy )

program gai s Guead b i Gl 233 0¥ dad) dhielaul oSl
G844 el axey resources balancing ylad 435y design
kY 48 Jiy ardiaall

o AlSial 030 Ja o I ise b
el amia el i Counterl. java gubid A8 Ja auliinds
il A_alall run () Akl J3h (o () s B3 sall Al (5F) A il
Ia ol &) ola) aaey plyy el Jamy Start ) by adidual o s Lovic
ol g Jaxdly Sl il cun Sl geabi pll S0y Wlad Coagill (IS 51 i SN L Canl

dall
//: Counter?2.java
// A responsive user interface with threads
import java.awt.*;
import java.awt.event.*;
import java.applet.*;
class SeparateSubTask extends Thread |
private int count = 0;
private Counter2? c2;
private boolean runFlag = true;
public SeparateSubTask (Counter? c2) {
this.c2 = c2;
start();
}
public void invertFlag() { runFlag =
!runFlag;}
public void run() {
while (true) {
try {
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sleep (100) ;
} catch (InterruptedException e){}
if (runFlag)

c2.t.setText (Integer.toString (count++)) ;
}

}
}
public class Counter? extends Applet {

TextField t = new TextField(10);,

private SeparateSubTask sp = null;

private Button
onOff = new Button ("Toggle"),
start = new Button("Start");

public void init() {
add(t) ;
start.addActionListener (new StartL()) ;
add (start) ;
onQff.addActionListener (new OnOffL()) ;
add (onOff) ;

}

class Startl implements ActionListener {
public void actionPerformed(ActionEvent
e) {
if(sp == null)
sp = new SeparateSubTask (Counter?.this);
}

}

class OnOffl implements ActionListener f{
public void actionPerformed (ActionEvent
e) {
if(sp != null)

sp.invertFlag();

}

}

public static void main(String[] args) {
Counter2 applet = new CounterZ2();
Frame aFrame = new Frame ("Counter2") ;
aFrame.addWindowListener (

it 5



rar MultiThreading aliduy Lija alfa J ga oll 205 jai

new WindowAdapter() {
public void windowClosing (WindowEvent
e) {
System.exit (0) ;
}
1)
aFrame.add (applet, BorderLayout.CENTER) ;
aFrame.setSize (300,200) ;
applet.init();
applet.start();
aFrame.setVisible (true);
}
}y /e~

el o Lail g iyl plediul AN cstart ) ban pasiuadl a8 Laie y GV
Counter2 & al L dh pli iy «SeparateSubTask ci—all Cawi
RE R R

Loxie 4ld il «SeparateSubTask aixll yise 03383 iy 4y Laf sy
il Jaly runFlag d—ay o Jai o %y on/OFF glie o a3
ity Gl e Gl oSay 3 aayy . SeparateSubTask
Thread ci—all Ja paugi o 5 e s SeparateSubTask cuall U
¢ —=2u4ll go () saji el \d run () 4k cconstructor ob g
.Counterl. java gal
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Bl alaal) A8 jLiia SliCayg
oty il olind Jya ) gip Cili Alkae Bam g 4dlS 93 5 consgty el Jbie) (S
olisny entity ety s sm s Gul 4 Layy . cpna iy (8 2m Jony
resource y—adl Gud diiuly cyiliies (s g AL ke pSil I J s
s il g S e (A Gaglall A glaas asid pgiy of Jia el i
ci gl i Bl i S gl el (Al
e sl alasial @lilSdy o Kb multithreading bl 4w aa o8
gl i (B il gl (i pladiuly () ga gy o
el (e aalydaa o bl ade daf e Gl e el lils Sl
i ia Clbea jalic (Y Jpadl Adee Jeny pgii i jltiel oy Ma s SIS
o 5okl DA e 38 ) Jgasl aaty a4l private gals b Ga
sl (Sarg . synchronized duala ik olidh qubiil aie laaie abiud
O—ag -Omma Gy g 3ne paie Je synchronized anyyhll clediad anmy
24y yhl s34 e Aapadl A8

synchronized void £() { /* ... */ }
synchronized void g(){ /* ... */]

a8 Ladic g . jaiadl 18 O de 3 fim any Jock Jii Je paic JS (5 sisy
A eleai il (Sal¥ g peaiall 134 Jil 2 synchronized 4k ! elodiuly
Jo—aiy oY Akl 5T gia ualall 1] sl synchronized 45k

LJasll
o laaic ¢« puaie o Gl Jal b £() A8kl esidl L Lisa il 13 i
J—aly £ () Al 600 fa puaiall (il o g () Al elediul e R
synchronized G~ gas o 4GS i S lya 5 DU s ola SliAl L Jal

il plealf Ly ol Aluadia %%
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cgl) it Basd g 43k

aabind A (il Bd Class suaiall Ga ¢ jaS) Cia JS am Ji La s g
Sl Al gbeall a4 lguinny J synchronized static @yb
uall laa A& static

Lag3aly ) o5 oo ey cuansi JS of i fifian g et alanlly pSaiin A i, 3
1V Watcher cial JAT s Ll of Lad (sl . run () Jals La jleds)
Aasiul zeali 13 (e Cangh Latla S50 alS 1Y) Lagh A pnal ciladanll 3 sy o5
Ll b daall) gals jaaal axidl Jsal aid synchronized 4d )kl

J (&
//: Sharing2.java
// Using the synchronized keyword to prevent
// multiple access to a particular resource.
import java.awt.*;
import java.awt.event.*;
import java.applet.*;
class TwoCounter2?2 extends Thread {
private boolean started = false;
private TextField
tl = new TextField(5),
t2 = new TextField(5),
private Label 1 =
new Label ("countl == count2");
private int countl = 0, count?2 = 0;
public TwoCounter2 (Container c)
Panel p = new Panel();
.add(tl1);
.add(t2) ;
.add(1l);
.add(p) ;

S Re T o I e!

}
public void start() {
if(!started) {
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started = true;
super.start() ;
}
}

public synchronized void run() {
while (true) {
tl.setText (Integer. toString (countl++));
t2.setText (Integer. toString (count2++)) ;
try {
sleep(500) ;
} catch (InterruptedException e){}
}
}

public synchronized void synchTest () {
Sharing2.incrementAccess () ;
if(countl != count?2)
1.setText ("Unsynched");
}
}

class Watcher? extends Thread {
private Sharing2 p;
public Watcher2(Sharing2 p) {
this.p = p/
start();
}
public void run() |
while (true) {
for(int i = 0; i < p.s.length; i++)
p.s[i].synchTest ();
try {
sleep(500) ;
} catch (InterruptedException e) {}
}
}

}
public class Sharing2 extends Applet {

TwoCounter2[] 8;
private static int accessCount = 0;
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private static TextField aCount =
new TextField("0", 10);

public static void incrementAccess () {
accessCount++;
aCount.setText (Integer. toString (accessCou
nt));

}

private Button
start = new Button("Start"),
observer = new Button("Observe") ;

private boolean isApplet = true;

private int numCounters = 0

private int numObservers =

public void init() {
if(isApplet) {

numCounters =

-
'

-

r

|

Integer.parselnt (getParameter ("size"));
numQObservers =
Integer.parselnt(
getParameter ("observers")) ;
}
s = new TwoCounterZ2[numCounters];
for(int i = 0; i < s.length; i++)
s[i] = new TwoCounterZ(this) ;
Panel p = new Panel();
start.addActionListener (new StartL());
p.add(start);
observer.addActionListener (new
ObserverL()) ;
p.add(observer) ;
p.add(new Label ("Access Count"));
p.add(aCount) ;
add (p) ;

}
class Startl implements ActionListener {

public void actionPerformed (ActionEvent

e) {
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for(int i = 0; i < s.length; i++)
s[i].start();

}
}
class Observerl, implements ActionListener {
public void actionPerformed (ActionEvent e)
{
for(int i = 0; 1 < numObservers; i++)
new Watcher2 (Sharing2.this) ;
}
}
public static void main(String[] args) {
Sharing2 applet = new Sharing2();
// This isn't an applet, so set the flag
and
// produce the parameter values from args:
applet.isApplet = false;
applet.numCounters =
(args.length == 0 ? 5 :
Integer.parselnt (args[0])) ;
applet.numObservers =
(args.length < 2 ? 5 :
Integer.parselnt (args[1]));
Frame aFrame = new Frame("Sharing2");
aFrame.addWindowListener (
new WindowAdapter() |
public void windowClosing (WindowEvent
e){
System.exit (0) ;
}

V)
aFrame.add (applet, BorderLayout.CENTER) ;

aFrame.setSize (350, applet.numCounters
*100) ;

applet.init();

applet.start () ;
aFrame.setVisible (true) ;
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y /7~
L ol synchTest () srun() okl ol sy
2l e synchronize od i ¢l sl cad \lé .synchronized
S slesi l Sayy guaiall Ji Jalatys a3 Y) Akl o8 ok i yhl
. JSLia
ot 1o ke s ol cLpua gl sl S 91aT o s gy it Al A1is®
L Jsidy Jord ol ¥y synchronized bai
L e kil Hatcher? yaid of o Laaf cijed (3 saad) dllud
Al Jia LelalSy cangual run () Ak oY sl g gm Lee Ay s 3k
Sl i o paie JS Jaf (e Lagd Jexd run () of ey csynchronized
(-Sas .synchTest () d—iphll slesiul e laf oS oy Loga Weaa Ay
Jad st o) accessCount oY @l iaada
s e . run () Jah Ssa il (e e Ja Jal Ak dlag) sa JBaN 18 (e 0y e
zliall S Jadi i adiliy critical section g _all ahially ¢ jall
il il JSH Uil pasiiaaiy r yall adsiall apaasl ailise 3k synchronized
sl o % A Mall oda A da ol ablidll pedl synchronized block
t el 55 panl Al axiiad (o2 jeainll a3l synchronized
synchronized (syncObject) {
// This code can be accessed by only
// one thread at a time, assuming all

// threads respect syncObject's lock
}

¢l b 144 . syncObject Jib gy of qiag dial Jiall 2B Y Jesall 2 of Jdy
il 1 e A e ALK Y Jpdall e oSa ol il 1n 3T g gl

iy ,kll JulS (e synchronized glidl 4l elally Gibull gl ) diaas oSy
A oo Yy ol e bl Ja synchronized A gkayg run ()
synchTest () 8 dg—a gall Jill 43 TUES dalasial cial ol paiall ala oSl
JSall e run () Adykl paeie A (this) Jall juaidl g il
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public void run() {
while (true) {
synchronized(this) {
tl.setText (Integer.toString (countl++)) ;
t2.setText (Integer. toString (count2++) ) ;

}
try {
sleep(500) ;

} catch (InterruptedException e) {}
}
}

o gl ks om0 raaall Algial e adiad Gl i e gaen ol oy
Aguial) il 50 ALY i e ma Y Jnas) pubiion 53 a0 ) (30

Q&.\ugm oNla gA La

A o ) Y saaf S 0sS of ol (S

oSy o Al Al By o (90 Gaug uaie ol 25 of oSer 1 New oL
el ha

alladll )90 (685 Ladie Jaall Gaungll oS0y 4 (o 1 Runnable Jell O ¥
S e Y A Male 68y of qunill (Say SN 4} Aalia CPU cycles
p——ihiii scheduler il galiy g Uil 1Y dle gia o b ol dllin Gl
.dead ¢y J blocked daaa e caunll ofd sl sda 8 .ll

Ayl s ploa Y oo T Lo L dead (A Atall A 2 Dead e Y
Qb oKl cstop () Akl elesin) Liaf S caall 13 Lealall run ()
iy iy 1) Error cuall g g2 Cua oo 55ke ol (a3 Y (ga%me
(ks e ST

A i e Ul @llia oK) Jandl Coaatll (€0 Allall 038 d 2 Blocked dapa . £
Ot sl die 56804 A gaall el g o gl paza gl 18 (b gl (155 Laie
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3z dﬁ@gbp@‘ cuanill it of legh pellaall g (e Vil daiag
.Runnable dd=}l il

sl dpaaly o g7 Lilead f1 cibusdl] ot la I
gty ) dnant QU Gl ded llia
Cusy sleep (milliseconds) elediuly agidlla b cuaill aim g Codd L)
ol il Jaall (e oSl
O il oSay oly csuspend () Ayl pladiuly cua 35 Gy cud LY
.resume () Akl Dy A o J8 A 3y Joall
O el o Sdy Gy owa it () Akl aladiuly Cual) 35 Gty cudd LY
.notifyAll () § notify () ikl Wy G o J8 3 any Jasll
oAty daall cldee any pled] Cuagll lay, L4
48 Al yaie Je synchronized ikl elesiul A dlasy cull asfy .0
e e
J—al e (Thread cuall Gk ) yield() dphl plesic Lo Sy
o 3 ag of o Sary  Jaall e ol Aol sk (Al caulad gl (e ) U]
wal o Y il R A gl e dluas of Wpanl el 0 1Y o a0
flaaari o U gaall el 5l (he 13 Laibe efllia Sy o Al
Ua—aiy a gyl Baad () (5350 My Blaall uedl) 3okl N JBal priia gy
e SULS SE WU | SPUENPOY P [F SEDY™ TPGE -5 B 1\ Ny B P U

teati M iyl ¥ ol fasly < Blocking. java
//: Blocking.java
// Demonstrates the various ways a thread
// can be blocked.
import java.awt.*;
import java.awt.event.*;
import java.applet. *;
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import java.io.*;
//////////// The basic framework ///////////
class Blockable extends Thread {
private Peeker peeker;
protected TextField state = new
TextField(40) ;
protected int i;
public Blockable (Container c) {
c.add(state) ;
peeker = new Peeker(this, c);
}
public synchronized int read() { return i; }
protected synchronized void update() {
state.setText (getClass () .getName ()
+ " state: i =" + 1i);
}
public void stopPeeker() {
// peeker.stop(); Deprecated in Java 1.2
peeker.terminate(); // The preferred
approach
}
}
class Peeker extends Thread f{
private Blockable b;
private int session;
private TextField status = new
TextField(40);
private boolean stop = false;
public Peeker(Blockable b, Container c) {
c.add (status);
this.b = b;
start();
}
public void terminate() { stop = true; }
public void run() {
while (!stop) {
status.setText (b.getClass () .getName ()
+ " peeker " + (++session)
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+ ": value = " + b.read()):;

try {
sleep(100) ;
} catch (InterruptedException e) (}

}

}
} ///:Continued

Sy iyl gread bl lia Blockable ciall pfiats il ¢ Jall (e
il o state deul TextField Je s Cuall 14 (A paic
b3 hasbeall 03 gl Bl o g 4Gkl U L juaidd) o cilaglea el
J—al Oe getClass () .getNmae () paiiud s 5l 4y .update ()
) 4 jne ik update () Akl oY o ekl e Yy Chuall aud 353
-Blockable cuall ¢ Fube Cioa 4 (lgallay 218 53 Ciuall nial
int I siBlockable cauall iyl ol o) e Jau A uaiall Ul
Ghdl Gall (A run () Akl A e died 30l ) S5 gal
Jd—e U _d «Blockable e IS Jal (e fay Pecker cuall Gl Slia g
gl 3y5 0 3854l Blockable paic 48l g¢d Peeker ciall yaic
status TextField 4 lgaayy read() ikl clesialy dllig i e
A palaldl
:51eep () Akl aa s galislh 138 8 S5V jlaa)
///:Continuing
///////////// Blocking via sleep() ///////////
class Sleeperl extends Blockable {
public Sleeperl (Container c) { super(c); }
bublic synchronized void run() {
while (true) {
i++;
update () ;
try {
sleep(1000);

} catch (InterruptedException e) ()}
}
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}
}
class Sleeper2 extends Blockable {
public Sleeper2(Container c) | super(c); }
public void run{() {
while (true) {
change () ;

try {
sleep(1000) ;
} catch (InterruptedException e){}
}
}
public synchronized void change() {
i++;
update () ;

}
} ///:Continued

.synchronized 4l ju WSy run () diplll i Sleeperl cuall i
Sy o g8 i Joadly Haliasia geainll 13y afi sl Peeker paie ol aaiuy
2l QI8 o af galiag.daall o juaiall 13 il i laaie caugll
L_aie g csynchronized ol jie Sleeperl.run() ¥ blocking
Jgemranll (o Akl 238 (S8 ol erun () Jala Ly lad Jaally Caull oy
.Peeker yaic daspu by jaiall Ji o

Gl e el Jaadl s &l 13y J Al Peeker? ciall Ltk ling
A4 i —diichange () A—d bl 8 s cunsynchronized
Ala & run () Akl cdl S LS 4y e i .synchronized
synchronized iy jh Y Jypasl 3 Peeker yae (Sdw sleep ()
Latie. dlee ilipw Peeker puaie ol la (5 i .read () sluad s Leabiag Sl
Sleeper2 cuu Judl fas

i ally.suspension —xill pse—ie g JUAN 122 e JE ¢ 3l
Ayl (b g Uige cuatll ildy Jaf (e suspend () 45,k digThread
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ol i JS5y asie aigi Al Al e dbedsalel a0is AV resume ()

taball gl e s Al quls DA e resume () A4kl cloxiul S
///:Continuing
//////7///// Blocking via suspend() ///////////
class SuspendResume extends Blockable {
public SuspendResume (Container c) |
super(c) ;
new Resumer (this);
}
}
class SuspendResumel extends SuspendResume {
public SuspendResumel (Container c) |
super(c);}
public synchronized void run() {
while (true) {
i++;
update() ;
suspend(); // Deprecated in Java 1.2
}
}
}
class SuspendResume? extends SuspendResume {
public SuspendResumeZ2 (Container c) {
super(c) ;}
public void run() {
while(true) {
change () ;
suspend(); // Deprecated in Java 1.2
}
}
public synchronized void change() {
i++;
update () ;
}
}
class Resumer extends Thread {
private SuspendResume sr;
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public Resumer(SuspendResume sr) {
this.sr = sr;
starc ()7

}
public void run() {
while (true) {

try {
sleep(1000) ;
} catch (InterruptedException e){}
sr.resume(); // Deprecated in Java 1.2
}

}
} ///:Continued

synchronized ikl SuspendResume] ciuall d_tiy Loy L
tapiun il gall Peeker paie ol (s im cuagll Juilly o588 batie 5 . run ()
Ao aany o 13 g elalio JiE sy of Ul

oal il ol ol asiY 53 SuspendResume?2 ciwall A Al 23 Ja o5y
Ay phall aladd by o Ly crun () i3 kbl LS Je synchronize

A¢e Yy synchronize change ()
sleep () o=l NS of o eopitall of jall (A Lusuad) At o8 (5 5 LS
wait () Gkl i S cegiletiud s Jill % lasi®y suspend () s
6 3-AY L il 3kl eledinl Sa 4 ay Loa clgllodial wie Jilll  ja% oA
e puwait () 35kl (DA e @iy cangdll paie b synchronized
(g synchronized i i (s&u run () Akl i cpuaall cpiial
Da e A il okl Y JaSH Jpall o |0l Peeker cuall iy
il Al (5l i Y eainll (0 i Ty s (A WAL E () Hia )

e iy i

A Ll Ungury 38y 91 OS2 ¢ wad £ () Tl ouis lin ol Lia o5 e
Cra b_sidl (i B gll dia Carglly csleep () Al A LS milliseconds
e
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At bt wa it () Akl ol e Les celluag of 2aky D b Jgan L
el laig notiFy () dpkll b s Jaal
notify() swait () g—iiykall of s—a Ua 43 olaN! cany o algdl oYt
ssleep() Gkl Ji Thread cual ow yaly) Object cauall (s e ja
&b Gauall of ) sl pany Wz Yl gay Sy (resume () 5 suspend ()
wait () iikl puiy Sy daglly 5. jeaic gl e eja 5o dilll of s ly
d—als Cagi gl agag oo SRl iy synchronized dud jie diy 5k ol Jala
coaldl Caall 1
dals gp ADIs gawa it () Akl plesial pbiied g3 a g OlSalli A58l 3
slediuly <ud 135 .block S | synchronized method iid jie ii )k
ol L 5 oSed L Ja e Ash e notify () o wait () Akl
ol o diant gl gl d ey BL . aa e dl oY)
-IllegalMonitorStateException
b oy gliall Jill al e notify () J wait () Akl elesiul @lisd,,
deal e . ilal) BN udi o Seaniu Ghi€) peali ll daa i Liay Lia eliclil,
Ay yhll plesiuly b )y 066 synchronized did jis 4 )k el aakaiug i3
ikl elodiul o Ko b 13 ay Ll gy galil jeaiadl L) notify()
145 Jia A o dldy Notifier cuall & notify()
synchronized(wn2) {

wn2.notify();
}

s—anll 2 lll o3¢} oSy - Wa i tNOET Fy2 hasi e pesie sa wn2 ¢ Cum

J——aiall Je notify () gbﬁul._:é“cug\.chHZ)Ahﬂdﬂu-\c
' :JSLia 3y 5 wn2

///:Continuing

/////////// Blocking via wait() ///////////

class WaitNotifyl extends Blockable {
public WaitNotifyl (Container c) { super(c); }
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public synchronized void run() {
while (true) {
i++;
update();
try {
wait (1000) ;
} catch (InterruptedException e){}
}
}
}
class WaitNotify2 extends Blockable {
public WaitNotify2 (Container c) {
super(c);
new Notifier(this) ;
}
public synchronized void run() {
while(true) |
i++;
update() ;
try {
wait()
} catch (InterruptedException e) {}
}
}
}

class Notifier extends Thread {
private WaitNotify2 wnZ2;
public Notifier (WaitNotify2 wn2) |
this.wn2 = wn2;
start();
}
public void run() f{
while (true) {
try {
sleep (2000) ;
} catch (InterruptedException e){}
synchronized(wnz2) {
wn2.notify () ;
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)
}
}
} ///:Continued

s o Ll sleep pst dlla B ol pungy wait () Akl &l paud
A5kl gl notify () Adkl b aic V) Gt 4 leai Yy callal
e ebs bl 13a g il juidll lsal g asily 2 gl Cus notiFyAll ()
Sl Cy Gl S 6] e
ggudloLA;LHUMmcpqmﬂ\;j;ﬂgg.c)iﬂ,dsﬂl4p9315$wtgjo?ld§m
e}JgSendergL_aJtJ.WriterJReaderJuﬁccnaiug¢ﬁpm
A e g M ey gl e 4 gl 3 il gy Writer (i Clhedl guag
«wwait () s suspend() s sleep() G-hl b Receiver cial
~Clylee 4f dlin 35V Lavie y read () 2 skl pletid sie LEGE aay 48 )
///:Continuing
class Sender extends Blockable { // send
private Writer out;
public Sender (Container c, Writer out) {
super(c);
this.out = out;

}
public void run() {
while (true) {
for(char ¢ = 'A'; ¢ <= 'z'; c++) |
try {
it+;
out.write(c);
state.setText ("Sender sent: "
+ (char)c) ;
sleep((int) (3000 * Math.random())) ;
} catch (InterruptedException e) {}
catch (IOException e) {}
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}
class Receiver extends Blockable {
private Reader in;
public Receiver (Container c, Reader in) {
super(c);
this.in = in;
}
public void run() {

try {
while(true) {
i++; // Show peeker it's alive
// Blocks until characters are there:
state.setText ("Receiver read: "
+ (char)in.read()):;

}
} catch(IOException e) {

e.printStackTrace() ;}

}
} ///:Continued

oSy Gy 1 ity State laglia eva Clagleall paia gy (lagiy Cpisall S
cAlany agly 9o 5 il 43y ) (e Peeker paic

o Oann Jenll el Slad) &8 A8 elan Jagy k¥l sl chia i 1l
J_}4h\uh3cBlockableJuﬁc¢plbhand$&aﬁthlockable
Lttty Leaed 3lad) (e oS0 Wl e go )l dsbad ola (A juaie JS
s ey o5 l—af A .start ,) —le hiall e Sl ave
.Peekerjuﬂccy;gmqLb]uaactionPerformed()

iy oy Receiver y Sender yal—s -y SNt s daf s
J s s g4 L b Y .PipedReader s PipedWriter
oGl Jasuy D& (e PipediWriter out ge PipedReader in

///:Continuing

/////////7/ Testing Everything ///////////

public class Blocking extends Applet {
private Button
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start = new Button("Start"),
stopPeekers = new Button("Stop Peekers");
private boolean started = false;
private Blockable[] b;
private PipedWriter out;
private PipedReader in;
public void init() {
out = new PipedWriter();
try {
in = new PipedReader (out) ;
} catch (IOException e) {}
b = new Blockable[] {
new Sleeperl (this),
new Sleeper?(this),
new SuspendResumel (this),
new SuspendResumeZ (this),
new WaitNotifyl (this),
new WaitNotifyZ2(this),
new Sender (this, out),
new Receiver (this, in)
}z
start.addActionListener (new StartL()) ;
add(start) ;
stopPeekers.addActionListener(
new StopPeekersL()):
add (stopPeekers) ;
}
class Startl implements ActionListener f{
public void actionPerformed (ActionEvent
e) |
if(!started) {
started = true;
for(int i = 0; i < b.length; i++)
bfi].start();
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class StopPeekersl implements ActionListener
{
public void actionPerformed(ActionEvent e)
{
// Demonstration of the preferred
// alternative to Thread.stop():
for(int i = 0; i < b.length; i++)
bf[i].stopPeeker();

}
}
public static void main(String[] args) |
Blocking applet = new Blocking();
Frame aFrame = new Frame ("Blocking");
aFrame.addWindowListener (
new WindowAdapter() {
public void windowClosing (WindowEvent
e) {
System.exit (0) ;
}
)z
aFrame.add (applet, BorderLayout.CENTER) ;
aFrame.setSize (350,550) ;
applet.init();
applet.start();
aFrame.setVisible(true) ;
}
y /S~
i Mal diln)y init () Akl eda Agiiadl JalS )y Ailall o6 as halY
JAasall ) peeker. status dpxall Jgiall g state
iy lg—ia J—S a5iy S Blockable wiall cauls oLy a af Lad sy
Peekers j—saic (5 s ), Al (S5, 4 palall Peeker jaic Jprli g

.Blockable ki Jee e dic i gliy Meain Peekers
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oE
ool Ll ia

J—S Gyl e scheduler gl gy culsll priority clduadl jas
gl s e el oy IS A g Baanall Caualll e 220 ellia IS 1A L
38l oy i 138 aakallyy Y e Al 53 Cannl) ey A pal
O IS Jang 43l Jamg o oY1 lai)

la s dal ag cgetPriority () dhl postudy Gl ddeadl 5.1 8 dlise
.setPriority () 4kl pladiul liSy

e ebladll Gl gana

03— of (Sag . thread group s e seae o) caulysie a6 of ¢Sy
a8 Ladic Lic ey puail liSay Ao gana of Zpal i) de ganll L A gasall o2a
Lo sana (ol o i laf (SalY 5 Ao sanay e (0% Lo conngs o3 ey ol oLty
bl Caungi Ao g G ey SV Lo Taal y s iy adii (f of LS 5
st ledh L) i Ao gandll a3 90 (5 AT Gaudys oLy o 485 Lazie
il uagi Ao gana b

Apaad cal gl ey s AT Cua Ao gane ) Cana de gana il of (S SIS
G e By 50 oall Lo ganall L) (i il il Ao ganae
o Al dail Cai Ao gean ) Cuantll Cile gena & iy .constructor
AV e gandl e

O—Say Sn SECUTILY (idl a9 Cuatl) e sana oLl il casadl
e paaall Guil 8 5 AT ol Joaey Ll Cang Ao pana (pann 353 sall skl
gl el o daeill Lgial¥ Lai colifil) e gunall 8 5353 sall caulll
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leaf 50 Ae il e punal i Lo i of G0 il priass e paonal

Ayl (A Gl maea bl Qs a4y subgroup
//: TestAccess.java
// How threads can access other threads
// in a parent thread group
public class TestAccess {
public static void main(String[] args) {
ThreadGroup
x = new ThreadGroup("x"),
y = new ThreadGroup(x, "y").,
z = new ThreadGroup(y, "z"):;
Thread
one = new TestThreadl (x, "one"),
two = new TestThread2(z, "two");

}

}
class TestThreadl extends Thread {

private int i;

TestThreadl (ThreadGroup g, String name) {
super (g, name);

}

void f£() {
i++; // modify this thread
System.out.println(getName() + " £o)r):

}

}
class TestThread? extends TestThreadl {

TestThread? (ThreadGroup g, String name) {
super (g, name);
start ()
}
public void run() {
ThreadGroup g =
getThreadGroup().getParent().getParent();
g.list();
Thread[] gAll = new
Thread[g.activeCount()];
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g.enumerate (gAll) ;

for(int i = 0; i < gAll.length; i++) |
gAll[i].setPriority(Thread.MIN PRIORITY)
((TestThreadl) gAll[i]).f();

}

g.list();

}
Vy /S~

e e ganasa e il oy amain () Akl Carn 4 Lo _aY
e gana (s Llili dnizay gy A Japg f i x : ThreagGroups
Yz g x gl seh y U ol o

IV Gusal) | oy fiilide (4 jic gana (o8 Lagraiayy Lat S ly lanasi IS 229
sl £ () Akl o g giag 41 run () okl diie TestThreadl
sy TestThread? s Jo cunll W .cilagledl yan delila s coll Jpaety
il 8 run () g hll a4y . TestThreadl cusdll e oo b Cua
ATy e a2l S e dlal Cuagl de g 33y o il
Thread Y < y—d3e Ldjicas oL i) by o4 .getParent () 44kl
= il 2ae e Jisdl Jaf e @iy activeCount () Ayl sasudy
¢ a3t enumerate () Akl W o) cile ganal g 23a cangll de gena
Gaia JENG 1 gunall o8y ey . gATT 4 gheaall (i bl 230 arend < jd5a
Al Jaaed Y Aili) G JS) £ () Ayl elediud g 28 ghadl JdS
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ciflad e SN A8 oy ASadl) sS4 5 izl Calida agd elile G Gy aikally
amajal ddy packing p— iy cdaill A il 1808 A JS) Tolal)

.Zhogledl 3K unpacking

GSayft o cabgla iy clila AaY i A 33 g <l il (an) Sl Ao gy il
VM A Sea gl Ldla AN (e Lgiatle 5 AS0ally Aalal y dalisal) Jpualil 3 a0
& sl cii N cstream objects @iy yabing 1Sl Sl Cighis S
okl A3 8 13 Y Tils) L 38 ) o 8y e Gl (et el Al
a cgal eS8 dallas vie T8 sebu Wla (yam 43l mul tithreading
g G B LA (e gl dallae 2y

LB e 2l Gash e clSutll s aen S Fliady Juadll 13a (8 5 i
Al

# [
el iy i Y e
iy @il e ge Juaily cuad ol e Shlly AT lex o it da oo
unique i-)—-_-}h_’ 9 selbe) g 4SSN aia g 4 oy yad Slilad
Crapal Tlae 38 cpan dn s pudl sllae) By g of il ey .identifier
a5 sl (ra genal 2 i A1 ASud pa e il oy Tala 1S e
o ANl b AT shaa (ol op Ciliay Slea ISV g Sine ollely oo iy sk
s (Internet  Protocol) IP <sjil JsSsisn o sie ik asi
soall Sl aaf sl
Jaall aud s 1y i .2 (Domain Name Service) DNS Jsi.)
i cJlaal 138 (e Mirna Jlesd Ll of Lia il 135 cnoukari. com
iy, i g Mirna.noukari.com: Jal e ruan Jadll aul
Email i Sl a4 i) dpedl
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St By Lty Joaaily cppiell B B e 5 e sed 0 IS U LY
.132.255.28.120

Al o aoluy e 32-bit 4 p TP i) ol sie Jid ofay Gallall IS
oo gl B0 g8 Jaf e Lk s yuaic plasiud (Sagg o5 o A 220
statici—— 8l dads oy all € Al A A
\_Jcjava.neti_4ﬁdcgsqﬁdAlInetAddress.getByName()
wadia olid Adaiid My TnetAddress ha ga yeic ge 5 ke b dagill
Y s WS socket

TP i e g dal e ALl Gyl plasid 35S ) Qe peaza gy
Windows 95 AL chaca o Jis) 35 )l pud e e il 1ia oy
(daih
//: WhoAmI. java
// Finds out your network address when you're
// connected to the Internet.
package cl5;
import java.net. *;
public class WhoAmI {
public static void main(String[] args)
throws Exception {
if(args.length != 1) {
System.err.println(
"Usage: WhoAmI MachineName") ;
System.exit (1) ;
}
InetAddress a =
InetAddress.getByName (args([0]) ;
System.out.println(a) ;
}
y /e~
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...Sockets uliall

J—ail Terminals <l Jhad pasiy &l oo b le socket udal
Ay 5 liSays Sl IS (o Guila @llligh cJlat Spay s g 0 dlen Om
~oue JS S o jleall G e (ol il JS

Lle: com gia Y g Ll Bagn e (55005 21 Copp OUISY 5 3 il Sl ol plly
Agie (5 s pall A8 jra V)
sl 562l aa Jlail cLiY sOCket (uia sl a g Laxic y clila 22l &
JatV! il bl g Writer o Reader hai g yalic Sle Juaniing
ServerSocket St ul il My fiva 32 40 o o JRa 3 paieS
Socket cuall s S L 3l YL ¢ lod Server il 4aiiug
con—iia Jlail oLy G0 3l ol Lallay . Jbail 3eall Client (sl 4ediiu g
Aaall da Maccept () Wkl Pa ) SeverSocket yaie &>
e A1 0 xy a8l Jlail el 4y in Socket waial il sal
Oigle— IS dallas liSayy Socket puia S} Socket yuda o s Jlail
J GetReader () okl Aot ol Ky A bl ad s (e plai

.Socket i JS i Writer J Reader yalic algl GetWriter ()
vidia d physical server bl Ada Ll ServerSocket ashy
.host machine cipadl \eall Je listening socket ne
oo paia gl 5 5050 N el e clatlly paial 134 i
s s cu il egaccept () 44kl BlA e established socket
server Asal guie i go Juai) LogiSay (ifiall 5 pabmnall) Gl M8 o
Dol 4Ky ¥ g a5l Sl cililla g gsiondll goiall (8ay9 . SOCKET
Y ServerSocket :)1 G p2 Ml Joy Ml .Data Packet clshad o
a Tydl ey Ul 58 40 W) 5,2 ol Lna sy

e

e e At e 2
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port number i ) eelhe) die ServerSocket oLl asfi Ladie 4
i Mdd 34290 Y TP Address wiji o sie 4ilhe) Y dalay Cudy i
sic sl dic) d_e Socket yaic sbiily asfi latie (1 .afiey 53 leal

e ¥l a3 0 Al 55 TP i

...Jéuﬁgchg4%;45usdp¢‘jabni”
S il alaiialy 9 p25all asas) o112l egiin gy ol Sl (B o g
Ua—sall e.\;'.'\_u;\d\_.-aiy‘ 1A & Jpas die g o Jluadl _)LL'ﬁi\ K. Lia ‘,Bs.dl 4Alzisla
3 Reader C_H“_, d.a&“ é_)—uﬂ.\ﬂ ;\_:uy d\.-m'.”‘ Cyts C:Ml Socket
Writer o 4l & Reader (s 4kl i % s o ol ol &l 3y Writer
Jbatt Al (sS85 Cua END haadl (Y ey i
Jmaly asty 3 cWriter yais oL 2 pdiall e Jla™ oLl ¢y g3 30 poilg
A3 Al jide plasd Reader juaie oLl bind ¢330 p sy Adaai ylaud
@5l COEY e ¢yp0 M pasins LS Ayl ) a0y ga 0y o0l adShanry
Sle—all g Je adly S Jocal loopback address sl
ASull o o il ) Aalay o5 o
:Server&ﬁdh&jiqm
//: JabberServer. java
// Very simple server that just
// echoes whatever the client sends.
import java.io.*;
import java.net.*;
public class JabberServer {
// Choose a port outside of the range 1-1024:
public static final int PORT = 8080;
public static void main(String[] args)
throws IOException {

ServerSocket s = new ServerSocket (PORT) ;
System.out.printlin("Started: " + s);
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try {

// Blocks until a connection occurs:

Socket socket = s.accept()

try {

System.out.println(
"Connection accepted: "+ socket);
BufferedReader in =
new BufferedReader (
new InputStreamReader (
socket.getInputStream())) ;
// Output is automatically flushed
// by PrintWriter:
PrintWriter out =
new PrintWriter(
new BufferedWriter(
new OutputStreamWriter (
socket.getOutputStream())),true);
while (true) {
String str = in.readLine();
if (str.equals ("END")) break;
System.out.println ("Echoing: " + str);
out.println(str);
}

// Always close the two sockets...

} finally {
System.out.println("closing...");
socket.close() ;

}

} finally {
s.close();

}
}
} 117~ _
Ols—ie o FlaN il o) () daih zling ServerSocket ol Jaadi LS

Jsb—ay a Akl Seai caccept () bl slodiuly o Laxiey . TP < i)
¢la b accept () ikl o cuall Cigaa dioy le Juat) (oW (yans
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O peaiall S A el (5 iy . Sl lh_.a.d—:ugSocket)_m:\r-
—3 accept () ikl o—e ol Socket 3 ServerSocket
Lo Callll £0SEring () dub slesiul g yag 4l s lae .System. out

Ty 13a L A (S

ServerSocket [addr=0.0.0.0,PORT=0, Jocalport=8080]
Socket [addr=127.0.0.1,PORT=1077,1ocalport=8080]

s Aleie s 3 Ty s S LY (5 i

s InputStream gy LSl g sel jill clilal iy el sl (g0 (JEW ¢ ol a6y
Ot yainll S J4al oy .SoCket y—saill s OutputStream
3 Reader Javal.2 ypalic J OutputStream y InputStream
s InputStreamReader il Gy da i Wy Writer

.OQutputStreamReader
<l _agles 405y BufferedReader in ga skl sel jiy 3D Al o 48,
Jia b oM psly Leicy .PrintWriter out sy System.out (aea
.Socket guial Glyy Aalall e gmabi il g Ay END 4l e (5 giny o
:Client gl G.n\.'\_)._\ Lu wa el
//: JabberClient. java
// Very simple client that just sends
// lines to the server and reads lines
// that the server sends.
import java.net.*;
import java.io.?*;
public class JabberClient {
public static void main(String[] args)
throws IOException {
// Passing null to getByName () produces the
// special "Local Loopback" IP address, for
// testing on one machine w/o a network:
InetAddress addr =
InetAddress.getByName (null) ;
// Alternatively, you can use
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// the address or name:
// InetAddress addr =
// InetAddress.getByName ("127.0.0.1");
// InetAddress addr =
// InetAddress.getByName ("localhost");
System.out.println("addr = " + addr);
Socket socket =

new Socket (addr, JabberServer.PORT);
// Guard everything in a try-finally to

make
// sure that the socket is closed:
try {
System.out.println("socket = " + socket);

BufferedReader in =
new BufferedReader (
new InputStreamReader (
socket.getInputStream()))
// Output is automatlcally flushed
// by PrintWriter:
PrintWriter out =
new PrintWriter(
new BufferedWriter (
new OutputStreamWriter(
socket.getOutputStream())) ,true);
for(int i = 0; 1 < 10; i ++) |
out.println("howdy " + 1i);
String str = in.readLine();
System.out.println(str);
}
out.println("END") ;

} finally {
System.out.println("closing...");
socket.close() ;

}

}
y /i~
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DA 3kl dlasiad S 4y Aia amain () ea Guny (Gl gl
local loopback IP Jsdlcijdgsie Ms e el (Al lasea
Jg—asall 7 pall o giall § localhost i null Jssiuly dlby address
e s poe Sl i Latie billy (aall TP 0l5ie) 127.0.0.1
Aelh o T L aviey . leall 13 palal 5 o sing Alafind e Gy 38030
dagil liu TnetAddress Addr
localhost/127.0.0.1 .

a3, 3 InetAddress Jxi i socket camal guiall oL a3 a3l Jaa¥
ok gy Y1 ol iy a6 ol oy S el ina pily A sl
ClientHost, clientPortNumber, serverHost,
iyl i 8080 sl Je 228l gty .serverPortNumber
Al Ayl 3 aay agid sl W (2127, 0. 0. 1) localhost Sl
Seadl e Lad inay L 5ag o[l illa ;3 1077) o Jlga (ol dalial
(127.0.0.1)
O Sa i pra Uy S o i g ey g p35all g ilplamall i (5500 (B
ki ¢ 3l JLoa¥ Zilee e 4 sie gl s 0 sy gl
a3 all alga b il ealipl g A Y bl L coldanal Jlaa ) S a3a3 232l

Socket[addr=127.0.0.1,port=1077,localport=8080]
1077 3yl e 127.0.0. 1 gy Jua¥l iy Jh gy pdiall oy giny 138
Ml z Al (s i 3 alige A Ll L8080 Gl iy (Je dclaid e

Socket [addr=1ocalhost/127.0.0.1,PORT=8080,1ocal
port=1077]

8080 iyl e 127.0.0.1 gs Jusdl Lulily o5y o030 oy iy Loa
L1077 Glaal a7yl glasiuly
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"
TRl (udl L8 il Sae agadl

A Nal b oS) i iy A a g (05 e IS o Gl g o) eiat
A3 3 il Ly gl Gaia 8 ol Bae s sl e ci gy eddalall
Aila Aa) (A Lgalasil Baal ¢ 42 W A multithreading gl

1y ServerSocket @ia pa—ie eliily ik @lly Aal duul) i
O gla Y i Laie 5 . 33s Juadl J Jal (e accept () 3k ele s
e i thread cu olid) 4exiiuy @il Socket guidl 3aly gkl o3
A o) WY accept () slediud & & el () paasd Jal
JabberServer. java Jial 4udy ¢dadly palally Mol JEdl of JaaMa
o e 78 sy a5 pradty Tl lilenl gsen o 3548 ) ¢ T

//: MultiJabberServer. java
// A server that uses multithreading to handle
// any number of clients.
import java.io.?*;
import java.net.*;
class ServeOneJdabber extends Thread |
private Socket socket;,
private BufferedReader in;
private PrintWriter out;
public ServeOneJdabber (Socket s)
throws IOException {
socket = s;
in =
new BufferedReader (
new InputStreamReader (
socket.getInputStream()));
// Enable auto-flush:
out =
new PrintWriter(
new BufferedWriter(
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new OutputStreamWriter(
socket.getOutputStream())), true);
// If any of the above calls throw an
// exception, the caller is responsible for
// closing the socket. Otherwise the thread
// will close it.
start(); // Calls run({()

}
public void run() {
try {
while (true) {
String str = in.readLine();
if (str.equals("END")) break;
System.out.println("Echoing: " + str);
out.println(str);
}
System.out.println("closing...");
} catch (IOException e) {
} finally {
try {
socket.close();
} catch(IOException e) ()}
}
}
}

public class MultiJabberServer |{
static final int PORT = 8080;
public static void main(String[] args)
throws IOException f{
ServerSocket s = new
ServerSocket (PORT) ;
System.out.println("Server Started”) ;
try {
while (true) {
// Blocks until a connection occurs:
Socket socket = s.accept();
try {
new ServeOnedabber (socket) ;
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} catch (IOException e) {
// If it fails, close the socket,
// otherwise the thread will close
it:
socket.close() ;
}
}
} finally {
s.close() ;
}

}
y /S~
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//: Dgram.java
// A utility class to convert back and forth
// Between Strings and DataGramPackets.
import java.net.*;
public class Dgram f{
public static DatagramPacket toDatagram (

String s, InetAddress destIA, int destPort)
{
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// Deprecated in Java 1.1, but it works:
byte[] buf = new byte[s.length() + 1];
s.getBytes (0, s.length(), buf, o),
// The correct Java 1.1 approach, but it's
// Broken (it truncates the String):
// byte[] buf = s.getBytes()
return new DatagramPacket (buf, buf.length,
destIA, destPort) ;

}
public static String toString(DatagramPacket
p){

// The Java 1.0 approach:

// return new String(p.getData(),

// 0, 0, p.getLength()) ;

// The Java 1.1 approach:

return

new String(p.getData(), 0, p.getLength()) ;
}
y /17~

staagh 33l Ay ctoDatagram ¥ Akl o Jial 1 8 Bl LS
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A5, L .DatagramPacket o Y o iy byte ts_ja
byte sl ua String Wuluell G jlas foay o588 getByte ()
el e datagram ge Jalaill S e gy N iyl
//: ChatterServer. java
// A server that echoes datagrams
import java.net.*;
import java.io.*;
import java.util. *;
public class ChatterServer {
static final int INPORT = 1711;
private byte[] buf = new byte[1000];

private DatagramPacket dp =
new DatagramPacket (buf, buf.length)
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// Can listen & send on the same socket:
private DatagramSocket socket;

public ChatterServer() {

try {

socket = new DatagramSocket (INPORT) ;

System.out.println("Server started");

while(true) {

// Block until a datagram appears:
socket.receive (dp) ;
String rcvd = Dgram.toString(dp) +
", from address: " + dp.getAddress() +
¥, port: " + dp.getPort();
System.out.println(rcvd) ;
String echoString =
"Echoed: " + rcvd;
// Extract the address and port from the
// received datagram to find out where to
// send it back:
DatagramPacket echo =
Dgram. toDatagram (echoString,
dp.getAddress (), dp.getPort());
socket.send(echo) ;
}

} catch(SocketException e) {
System.err.println("Can't open socket");
System.exit (1) ;

} catch(IOException e) {
System.err.println("Communication
error”) ;
e.printStackTrace() ;

}

}

public static void main(String[] args) {
new ChatterServer();

}
y /e~
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//: ChatterClient. java
// Tests the ChatterServer by starting multiple
// clients, each of which sends datagrams.
import java.lang.Thread;
import java.net.*,
import java.io.*;
public class ChatterClient extends Thread f{
// Can listen & send on the same socket:
private DatagramSocket s;
private InetAddress hostAddress;
private byte[] buf = new byte[1000];
private DatagramPacket dp =
new DatagramPacket (buf, buf.length);
private int id;
public ChatterClient (int identifier) {
id = identifier;
try {
// Auto-assign port number:
s = new DatagramSocket () ;
hostAddress =
InetAddress.getByName ("localhost");
} catch (UnknownHostException e) {
System.err.println("Cannot find host");
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System.exit (1);

} catch (SocketException e) |
System.err.println("Can't open socket");
e.printStackTrace() ;
System.exit (1) ;

}

System.out.println("ChatterClient

starting”) ;

}
public void run() {

try {

for(int i = 0; 1 < 25; i++) {
String outMessage = "Client #" +

id + ", message #" + 1i;
// Make and send a datagram:
s.send (Dgram. toDatagram (outMessage,
hostAddress,
ChatterServer.INPORT)) ;
// Block until it echoes back:
s.receive (dp) ;
// Print out the echoed contents:
String revd = "Client #" + id +
", rcvd from " +
dp.getlAddress() + ", " +
dp.getPort() + ": " +
Dgram. toString (dp) ;
System.out.println(rcvd) ;
}

} catch(IOException e) {
e.printStackTrace() ;
System.exit (1) ;

}

}
public static void main(String[] args) f{
for(int i = 0; i < 10; i++)
new ChatterClient(i).start();
}
Vy /i~
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// Used by NameCollector.java to manage
// the email list file on the server
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#define BSIZE 250
int alreadyInList (FILE* list, char* name) {
char lbuf[BSIZE];
// Go to the beginning of the list:
fseek(list, O, SEEK_SET) ;
// Read each line in the list:
while (fgets(lbuf, BSIZE, list)) {
// Strip off the newline:
char * newline = strchr(lbuf, '\n');

if(newline != 0)
*newline = "\Q';
if(strcmp(lbuf, name) == 0)

return 1;
}
return 0;
}
int main() |
char buf[BSIZE];
FILE* list = fopen("emlist.txt", "a+t");
if(list == 0) {
perror ("could not open emlist.txt");
exit (1) ;
}
while(1l) {
gets (buf); /* From stdin */
if(alreadyInList(list, buf)) {
printf("Already in list: %s", buf);
fflush(stdout) ;
}
else |
fseek (1list, 0, SEEK END);
fprintf(list, "$%s\n", buf);
fflush(list);

Sl pleal! Ly ol Lbodia




rr Web oupll by Ul

printf("%s added to list", buf);
fflush(stdout) ;
}

}
} /S~
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//: NameCollector. java
// Extracts email names from datagrams and
stores
// them inside a file, using Java 1.02.
import java.net.*;
import java.io.*;
import java.util.*;

public class NameCollector {
final static int COLLECTOR _PORT = 8080;
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final static int BUFFER _SIZE = 1000;
byte[] buf = new byte[BUFFER SIZE];,
DatagramPacket dp = B
new DatagramPacket (buf, buf.length);
// Can listen & send on the same socket:
DatagramSocket socket;
Process listmgr;
PrintStream nameList;
DataInputStream addResult;
public NameCollector () {
try {
listmgr =
Runtime.getRuntime () .exec("listmgr.exe") ;
nameList = new PrintStream/(
new BufferedOutputStream (
listmgr.getOutputStream())) ;
addResult = new DataInputStream (
new BufferedInputStream(
listmgr.getInputStream())) ;
} catch (IOException e) {
System.err.printin(
"Cannot start listmgr.exe");
System.exit (1) ;
}
try {
socket =
new DatagramSocket (COLLECTOR PORT) ;
System.out.printlin(
"NameCollector Server started");
while (true) |
// Block until a datagram appears:
socket.receive (dp) ;
String rcvd = new String (dp.getData (),
0, 0, do.getLength())
// Send to listmgr.exe standard input:
nameList.println(rcvd.trim());
nameList.flush();
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}

byte[] resultBuf = new
byte[BUFFER SIZE];
int byteCount =

addResult.read (resultBuf) ;

if (byteCount != -1) {

String result =
new String(resultBuf, 0).trim();
// Extract the address and port from
// the received datagram to find out
// where to send the reply:
InetAddress senderAddress =
dp.getAddress () ;
int senderPort = dp.getPort();
byte[] echoBuf = new
byte[BUFFER SIZE];
result.getBytes(
0, byteCount, echoBuf, 0);
DatagramPacket echo =
new DatagramPacket (
echoBuf, echoBuf.length,
senderAddress, senderPort) ;
socket.send (echo) ;

else

System.out.printlin(
"Unexpected lack of result from " +
"listmgr.exe") ;

} catch(SocketException e) {

}

System.err.println("Can't open socket”) ;
System.exit (1) ;

catch (IOException e) {
System.err.println("Communication
error");

e.printStackTrace () ;

public static void main(String[] args) {
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new NameCollector() ;

}
} /S~
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//: NameSender.java
// An applet that sends an email address
// as a datagram, using Java 1.02.
import java.awt.*;
import java.applet.*;
import java.net.*;
import java.io.*;
public class NameSender extends Applet
implements Runnable {
private Thread pl = null;
private Button send = new Button/(
"Add email address to mailing list");
private TextField t = new TextField(
"type your email address here", 40);
private String str = new String();
private Label
1 = new Label(), 12 = new Label();
private DatagramSocket s;
private InetAddress hostAddress;
private byte[] buf =
new byte[NameCollector.BUFFER SIZE];
private DatagramPacket dp =
new DatagramPacket (buf, buf.length) ;

il pleall bl biales



Web gl cilliubiy lita rss
private int vcount = 0;
public void init () {
setLayout (new BorderLayout ()) ;
Panel p = new Panel();
p-setLayout (new GridLayout (2, 1)) ;
p.add (t);
p.add(send) ;
add ("North", p) ;
Panel labels = new Panel();
labels.setLayout (new GridLayout (2, 1)) ;
labels.add (1) ;
labels.add(12) ;
add ("Center"”, labels) ;
try {
// Auto-assign port number:
s = new DatagramSocket () ;
hostAddress = InetAddress.getByName (
getCodeBase () .getHost ()) ;
} catch (UnknownHostException e) {
1l.setText ("Cannot find host");
} catch (SocketException e) {
l.setText ("Can't open socket");

}
1l.setText ("Ready to send your email
address"”) ;
}
public boolean action (Event evt, Object arg)
{
if (evt.target.equals(send)) |
if(pl != null) {
// pl.stop(); Deprecated in Java 1.2
Thread remove = pl;
pl = null;
remove. interrupt () ;
}
12.setText ("") ;
// Check for errors in email name:
str = t.getText().toLowerCase().trim()
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if(str.indexOf (' ') != -1) {
1.setText ("Spaces not allowed in name");
return true;

}

if(str.indexOf(',') != -1) {
1.setText ("Commas not allowed in name") ;
return true;

}

if(str.indexOf ('@€') == -1) {
1.setText ("Name must include '@'");
12.setText (nn) ;
return true;

}

if(str.indexOf ('@') == 0) {
1.setText ("Name must preceed '@'");
12.setText ("");
return true;

}

String end =
str.substring(str.indexOf ('€@')) ;
if(end.indexOf('."') == -1} {

1.setText ("Portion after '@' must " +
"have an extension, such as '.com'");
12.setText ("") ;
return true;
}
// Everything's OK, so send the name. Get a
// fresh buffer, so it's zeroed. For some
// reason you must use a fixed size rather
// than calculating the size dynamically:
byte[] sbuf =
new byte[NameCollector.BUFTER_SIZE];
str.getBytes (0, str.length(), sbuf, 0);
DatagramPacket toSend =
new DatagramPacket (
sbuf, 100, hostAddress,
NameCollector.COLLECTOR PORT) ;
try {
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s.send(toSend) ;
} catch(Exception e) {
1.setText ("Couldn't send datagram") ;
return true;
}
l.setText ("Sent: " + str);
send. setLabel ("Re-send") ;
pl = new Thread(this) ;
pl.start();
12.setText (
"Waiting for verification " + ++vcount) ;
}
else return super.action(evt, arg);
return true;
}
// The thread portion of the applet watches
for
// the reply to come back from the server:
public void run() |
try {
s.receive (dp) ;
} catch(Exception e) {
12.setText ("Couldn't receive datagram") ;
return;
}
12.setText (new String(dp.getDataf(),
0, 0, dp.getLength()));
}
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St il S A ) cpn g Lne ASa30 ol (4% g lh (S of BaaY
REREON

Cisadl o giall Y Al g Datagram b 4ess g epa¥) o st oy of ansy
Lea—a 3 Al 4Dkl iy port number A3yl &,y host address
LS ¢ et 3 Jh e ol dldey 01 Alall s oy . ibad) Joadll
sty Cangll &3 3 Akl 238 die . re-send guay Cusy 3l gal il S
ol e el iy grag ) o gl adLall

3 29—l DatagramSocket y—aidl run() il &,k paidudy
i Ao e ey receive () ikl a s ¢ua cnameSender
—aiall il g p @ A 2l Al L LA sl 4w Datagram
3 Loy g e jall (0 hbmall Juasiul &y .DatagramPacket dp
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Ao A ruay Cuadll 13 08 Ahdl 238 Ne . NameSender (b Al 2Ll
padinall jiiay Y 28 ol iy 2y S35l e Le dglal ali o135 11 5o

sl of ol oy dall Cunl eled Y (s3m Laa ana e 3 ek,
<UT phaauly 35 all JalS pasiunal ol Lo dla) Y Ll JRECH

e pll dada e Lo g
oy i b L libanian gl sin Y il el o i gty 4008 bl
Fts A o cgbie 28 a5 ol e elantll paans Tl LgiSay calals
<HTML> '
<HEAD>
<META CONTENT="text/html">
<TITLE>
Add Yourself to Bruce Eckel's Java Mailing List
</TITLE>
</HEAD>
<BODY LINK="#0000ff" VLINK="#800080"
BGCOLOR="#ffffffr">
<FONT SIZE=6><P>
Add Yourself to Bruce Eckel's Java Mailing List
</P></FONT>
The applet on this page will automatically add
your email address to the
mailing list, so you will receive update
information about changes to the
online version of "Thinking in Java,"
notification when the book is in
print, information about upcoming Java
seminars, and notification about
the “Hands-on Java Seminar” Multimedia CD. Type
in your email address and
press the button to automatically add yourself
to this mailing list. <HR>
<applet code=NameSender width=400 height=100>
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</applet>

<HR>

If after several tries, you do not get
verification it means that the

Java application on the server is having.
problems. In this case, you can

add yourself to the list by sending email to
<A HREF="mailto:Bruce@EckelObjects.com">
Bruce@EckelObjects.com</A>

</BODY>

</HTML>
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ror

el dana 2l g ik o o Aliiue platform Jee Eaie sy e 3l
31 ol o) s Latan g Mgl Jseash Wla cilgla 0y 5a) pal e cgypa /53500
d iy (Java Database Connectivity) JDBC ibadl ael g by
Javal.l jaua)l A

elalaeall 2o 58 51y Lebad ciadiel Al clila dal Ly aidl gl A a;mSuiJL-s,
A8 Sy oY) ASah e Aalil) ia Ll (f aay Lalh (i) 03a Ay el
b B lina 5 Ao oLy Cuall Cus el M G4 380N Oracle Jsh
Ly o yslaell 7Ll Jal e &y cOracle AppBuilder for Java
sy S IS Uils edd s gy

...JDBC haal) 300 g aa day )l 31

eI day iy g (] (30 clils 3 APT 310 (518 «IDBC prarat 5 s

f—tan 2y i Leic gy oo ihata e e 315G Ll (A (3)hY Cileleuld

i ot cctilplanall Bacliy Juai¥l £ o Cilileall 038 ccilphaaall 320l e ilaglaa

il Ao ganall U bl | paly dadiny Deiu¥) e

Jee Trale sliy pranit driver manager Ayl jse e sl UDBC A

lgatind il cldlpud) pualic: ppan Libieay ¢ S Sy ol 020 o485 Cun Aliiaaa

= cilidaddl 32l 8 (g o 200 Gl S 1Y I L elildans 5acld (& LSl

Adlie il yualic 2 ) listud lgma JLailly it i

O driver manager iyl je ae lpuds drads Bl jualic a8,

Cdishl alaatly Jogenil A ey il %o Sy «Joading Jaenill ca g
o .Class. forName ()

sohd “database URL" olii dile ¢ gl «illana sacld il dal e
.“JdbC” ga JDBC ghaluly cuad ol .\
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sy 45 pud of 38 gudll ausd 2y ¢ “sUbprotocol” e il JeSsigul .Y
¢ODBC a—assi (34 o siana JDBC paanai o} el e g .cighaall 320l )
“jdbc-odbc bridge” s rlidl St e ill JsSgis I i
.“odbc” — Cigasadll
bacld 48 ol Wy judyy.database identifier clasdl sacls aaaa .Y
e Ol itilae o i auly Liag 3y ole (S 450 Aadiianell cilyhaeal
sacl 8 Jglan 4w g g3 Sl ol s cctilghanall 308 51y lina g
Cabthaell
“database J-idta oy cijlae da 8 G o gladl) JEVENPRCA I
Pla gl iy “people” aadl L clidana saely Jla™ Yid . URL”
1SN bl 330ty Galall URL 3akiu oo il ODBC JS 51y 5
String dbUrl = "jdbc:odbc:people”;
) Clasled o clyld 508 URL (5 singn cdS03 DA (o JlaiVl cadd 13
L adl leall aaas
Sl ikl plesiuly o8 el glanall sael Gy JLad | jala %5 Ladie
URL:l,ﬁm;uuun¢UJ¢ADriverManager.getConnection()
saeld oY Jyaall Jal e dlldy g sl Ly cprstiadl pusl g B2ty Lalall
Pt dalaiid e Connection yaic e Juasia dagally ccblaaall
Clghaeal) aelE dallaa
AW ) e i e al e Cilglana B0l gy N il o.sis
oAl i el sl o gy < a1 Shu b haa ga LS ¢ padall
u»-heb—chﬂﬂumBJN‘cbmﬁi=hLeﬁﬁeé‘i55gALﬁﬂ!%Jéd&ﬁk=¢u55e

tsdanall Y1 syl
//: Lookup.java
// Looks up email addresses in a
// local database using JDBC
import java.sql.*;
bublic class Lookup {
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public static void main(String[] args) {
String dbUrl = "jdbc:odbc:people”;
String user = "u;
String password = """,
try f{
// Load the driver (registers itself)
Class.forName (

"sun.jdbc. odbc.JdbecOdbeDriver") ;
Connection ¢ =
DriverManager.getConnection (

dbUrl, user, password) ;

Statement s = c.createStatement () ;
// SQL code:
ResultSet r =

5.executeQuery (

"SELECT FIRST, LAST, EMAIL " +

"FROM people.csv people " +

"WHERE " +

"(LAST='" + args[O] + nr) LA

" AND (EMAIL Is Not Null) " +

"ORDER BY FIRST") ;[
while(r.next()) {

// Capitalization doesn’'t matter:

System.out.println(

r.getString("Last") + ", "
+ r.getString ("fIRST")
+ ": " + r.getString("EMAIL") );

}
s.close(); // Also closes ResultSet
} catch (Exception e) |
e.printStackTrace() ;
}
}
y /77~ ]
5> WG EIUF. | Y [N [P S [ SN, LI ¥ B g T A A

I——sainll aladd ) adai i «DriverManager.getConnection ()
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Gkl s Wl Statement j—aic LAY gl Connection
i asblielen Wl S d Y s maS.createStatement ()
SISy o G (i) JapasS SOT delsd 4 oe executeQuery ()
(SOL A @ pna Y dalay % of 2 A »38 SOL, Laes 35

4l g ResultSet yaic gla b asii executeQuery () Akl td
o el 8 A Al Y S5 Jily next () Akl o Cyn OUE Sl
e Loaps dunal oy atill de pane B ) Ipeasl i Nl gla s g
iam il S ) s executeQuery () 4kl (i ResultSet ypaic
Jdi 53 aly ¥y next () gyl elosiul dbe gy A6 o pane St
e w1 i b i gl de gase ol 138 L idaen Ao (gl 361 4 glana
I sana b Al S Jaf ag . False plo s psiza nEXE () iy hll S0
oo Jlelif casthall Jgiall jlnal o dagml)

Jalaal B peay Cum clila (Bually Baeld Cilane e Jucnian Akl 038 dic
Al gy ol 5 (araa Lgns

cergrla Jlhay Al pruds g7 Juadf
48 5 5 3 3 ulul 5N s Jaguy TDBC plasily Saa il agd o 5 siae LS
ity Y (alall b e lany Spa 5l 130 s TSy 2y gl iany
einaa S8 Lehanty JDBC A pu ajaa3 flie

.81 Y QB Windows 32-bit pldii
feh Sl 13 g8 Aulu) e glaal)
«-JDBC 4l 3us Aty a3 2 1% 5 plail
el e Gl iyl (g siay

Class.forName ("sun. jdbc. odbc. JdbcOdbcDriver™”) ;

cila plealt L 3l Ababic



Java and Databases <l sclddy lila rot
Fdbe- iy Gal o Tl Jyantl) Aagled seliiy YD Ay y0a3 o Cun
online J—ill 35l el @ (SLY any b odbC
A ) 0585 Ll il Jaeatll daglad dlas Jaad o 13y .documentation
LNy A 6 3a A Giadl Jgla N Clily Jlaca) 55 copn S

Configure  the ssel—il cisqgi A ilil) 5 g bil
...Database

Uans o) y2Y gltad 8y Laf Windows 32-bit olai Lald 5 5hill o2
sl Jorll Loaia g g1 ilanl)

«32bit  ODBC &isif Wwan niil ccontrol panel Sailliasl Y pil
.File DSN wueill ¢ ja Sy cSystem DSN cysill ¢ ja 2aad La dlile
ASCIT chiley «Dbase clils el ilal Jlaf (ja yell ulill ODBC peay
A e o

Ghod (ASCIT cale 1) Wy iy people sactill L Lk b Uil 134
o (rn Add Al dllyy el Algay gy ¢ sSin Cilall 134 g Jalatl Hilao
ASCIT cile Aalles Liey ) il 88 sl B cFile DSN cusdl
sy rlaull use current directory ,_’,na.d\ (B930a 233 elally o8
o _ypaest 35 (g3 el il e (g giny (g2 S

015t cililaadll 530l Y s pa Ly iy e e Jala o Ly plally i
rmy dtn e cila S (g fings iy i paun L (a e gana Afiaa 33l
sacl 3 3 Jshin 530 (e lgngend 15 g 53 LeiSy Al SOL cilael ey dole
ibhanll

Test The tiua 4l (ammad ;A Il 5 pbail

...Configuration
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3oL 3 ol S 13 Lo e (30 S8 Ak (o) rlintiun cipna gl pand dal e
JDBC geali y 35 Lasks i€y - Doy s (g3 el ll U (30 38 o Slland)

dadeill Cppaniali g Balaall
Connection ¢ = DriverManager.getConnection(
dbUrl, user, password);

i gl daia aie o Jay faa o cpliiiud 38 o5 134
query-generation pxio ¥l ad s ol slasiul yiall Gab Jla i Jtey
33 ydl Microsoft Query stdl olasiul M dhiCey Akl s2a 2ie tool
ks (5 a0 gl lasid iy oS Microsoft Office g
Microsoft g J—tiad cciphadl faeld (1S 48 jaad desdiudll By 7l
«ODBC 3—3% (asia File DSN ysill o J ol dlle ca gy cQuery
4 ki 3 Jdilly ctext friver gall 48 g yoady yas Jiae dila)
lihadll 3acld
- SQL adlate Lulgi rduy] Jf 5 gl
ey oy Microsoft Query sl dasiulyogli) & o3 Dlaiul ¢
lila geali g e pa sl 13 15y Wilelia g ¢ G (<3 SOL Gaa s
last il paii g ) Dl o Candly o gl Dol ¢l Y U glias
iy el 35 o0y e el Y1 s e Wi &5 Al name
e oo A8 ray 253y “Noukari” 4asl e G bl M (il
gl < phadl) ation @13 ol pa AC 030 pgd cdll Gl paand g Y
sacll jisl & cQuery Wizard Sisiu) glles pxidul y cyan Sleind o0 .\
.people cilihadll
saaeWl A dar sy people Jp—all sacl @l sia e jial .Y

.FIRST,LAST,EMAIL
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Fon

by gl o equals ialalFilter Data cuai LAST jal .¥
And sl 55 8y «“Noukari”
Is not Null jalh EMAIL jal .t
.Sort By 3 FIRST sl jial .o
Lagleill 235 ¢SO ) (e il bl D] 488 gall SOT, dales 45 dliSay

Al s b
SELECT people.FIRST, people.LAST, people.EMAIL
FROM people.csv people
WHERE (people.LAST='Eckel') AND
(people.EMAIL Is Not Null)
ORDER BY people.FIRST

soubgdial] 23 SQT, dales Jio rdusaldlf 5 gbesd)
—sand oSl i sll 2l iy 5 D) 313t i Laglell 8 Jaa5 LS
O Jsa—all s ola) SliSay Aol 38 g o2imy Jonn dhial S 1 s cola))

PR o el il oland aren
SELECT FIRST, LAST, EMAIL
FROM people.csv people
WHERE (LAST='Eckel') AND
(EMAIL Is Not Null)
ORDER BY FIRST

o8 “Noukari” sl Ll uly 1S ol e gl SIS 438 dlly Y dilay
t SN e peanatd Al Aadetl paeiy Laid

"SELECT FIRST, LAST, EMAIL " +

"FROM people.csv people " +

"WHERE " +

"(LAST=1" + args[OJ + "I) 11 +

" AND (EMAIL Is Not Null) " +

"ORDER BY FIRST");
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GUI 4*&}-*4J‘a4$i_aad 4—-ﬂf?L£?‘45*“;4+L9;’fuuL“”
onileadl) Giasll geali sl
A bl Y gl Cyay gl sk Jony Conl a5 L il (e
:G_gix/gehﬁ;¢uglEA{»,Lmquﬂ|GA;»Mej@.u(}as$‘y=qunihal
application/applet:
//: VLookup.java
// GUI version of Lookup.java
import java.awt.*;
import java.awt.event.*;
import java.applet.*;
import java.sql.*;
public class VLookup extends Applet {
String dbUrl = "jdbc:odbc:people”;
String user = "";
String password = "";
Statement s;
TextField searchFor = new TextField(20) ;
Label completion =
new Label (" ") ;
TextArea results = new TextArea (40, 20);
public void init() {
searchFor.addTextListener (new
SearchForL()):;
Panel p = new Panel();
p.add(new Label ("Last name to search
for:"));:
p.add(searchFor) ;
p.add(completion) ;
setLayout (new BorderLayout());
add(p, BorderLayout.NORTH) ;
add(results, BorderLayout.CENTER) ;
try {
// Load the driver (registers itself)
Class.forName (
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"sun. jdbc.odbc. JdbcOdbcDriver”) ;

Connection ¢ =
DriverManager.getConnection (

dbUrl, user, password);
s = c.createStatement() ;

} catch(Exception e) |

results.setText (e.getMessage()) ;

}
}
class SearchForlL implements TextListener {
public void textValueChanged (TextEvent te)
{
ResultSet r;
if (searchFor.getText () .length() == 0) {
completion.setText("");
results.setText ("") ;
return;
}
try {
// Name completion:
r = s.executeQuery/(
"SELECT LAST FROM people.csv people "
+"WHERE (LAST Like '" +
searchFor.getText () +
"%') ORDER BY LAST");
if(r.next())
completion.setText (
r.getString("last"));
r = s.executeQuery(
"SELECT FIRST, LAST, EMAIL " +
"FROM people.csv people " +
"WHERE (LAST='" +
completion.getText () +
vr1) AND (EMAIL Is Not Null) " +
"ORDER BY FIRST");
} catch (Exception e) |
results.setText (
searchFor.getText () + "\n");
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results.append (e.getMessage () ) ;
return;
}
results.setText("");
try {
while(r.next()) {
results.append(
r.getString("Last") + ",
+ r.getString("fIRST") +
. " 4 r.getString("EMAIL") + "\n");

n

}
} catch (Exception e) {

results.setText (e.getMessage()) 7
}
}
1
public static void main(String[] args) {
VLookup applet = new VLookup();
Frame aFrame = new Frame("Email lookup");
aFrame.addWindowListener (
new WindowAdapter() {
public void windowClosing (WindowEvent
e) {
System.exit (0) ;
}
b
aFrame. add (applet, BorderLayout.CENTER) ;
aFrame.setSize(500,200) ;
applet.init (),
applet.start();
aFrame.setVisible (true) ;
}
P /7~
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Sy ) clidasa do) 68 Lala
Oracle AppBuilder sl Al 09,4 5S35 cadi Sl liba LS LS
JSs) il aol i L sk y s el sl for Java
Oracle cillaall i aja (8330 sall o alleadl o - ASH Sl a
gData Frame Wizard }\—14\5_’ AppBuilder for Java
Goob oo onS s ) el aead (e selud S Deployment Wizard
colgall 538 oy p U e st e a0 LS et stlaal el e L2SH G
el @y el VoSl Jayyg bagaa lila jualic oLl (g )9 pall Spa il ad gy elldy
cilansall
Lila Cigiia aen Sy o selup Deployment Wizard il s U
ZIP il b L | Ay calu JS5 Component Sl Jasd 45 ) y_pall
lila clipks §f claa g oo oh b S gof plasiul ale) ol aay iy LTAR
ASuall £ pal sl (5l Gl o il ey 4 Jimg
paxjia e Oracle AppBuilder for Java sy dlh 'iu'\..'a)
G—finily (g ymnall gy glaill (Just-In-Time) JIT b (s compiler
.fine-grained dependency checker Aagall Lueall ey Hy)
i hael iy cp ol skt Ala pn g Tan i 0 gl Bl G en
fSy gl iy dlatia e Jpuaall
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...Application Development
kil y il 5 gy fas Al cilinlai o Ul AppBuilder plaidiul liSay
40 (e s o g 0030 dee ddaas o Uil i) Jony 92 ) p25a
Oracle 4 Oracle8 J Oracle7 <l _ase pdda peab_ydlia JLaiYI
.AppBuilder \g bagj Al JDBC il gu ahaiiuly Lite
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) purely static applications Ll 4l cilighi gy
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Multi-Tier <l bl sutsis cliubil uehi
...Application Development
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rsmgl Akl b el e e sadieall
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Accessing Database Stored

...Procedures
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i8S )byJdava 1.1 jaa)l b sy Swing igSa
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JuaYl el Ja Swing A€e ltiel (Say A 46 sa0all AWT HJG-E
Java 1.1 _)Lxm}lltnlyl.\iimlﬂ:\s.qg;d\yJava 1.2
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clila 0 Rapill g} (8 il Al S an e SWing A g gind
53— A VIS Bonl Ga g ) o) cha apsall gy ) o o iy il

Aty tables Jdaally tree Sy ea e

Aeihlunrg L L) Jbain (1 05 S0 CAES (o Swing AgSe iy

o amiay L1 gt bl 5 5h8 Loy sats ¢ Swing A5%a plasiul Tag Lasie
ity ol b Lealasi il (o @l (Beans clga e ke 35S s clia
igaly ClisSe (o AldS Ao gane o (5 5int Ll LS . Beans cilyal pesi sk
(s Aal 2450 LIS A0S o3 el ginay (DT poiand

oAl gy Ayl laal yy i SliCa,

Ly ) Dl Gl cJava 1.1 Jua)l e lhliy cud gy @i oS 1Y
s e Gl ¥ el g Swing U el e Laly dgie olaaal
ge—rasy - al Basn el AT Sl Giginall elawd 40y (A “T* Gijall gy
thagaal) AgSal ) ansl peali g G i N JUa
//: JButtonDemo.java
// Looks like Java 1.1 but with J's added
package cl7.swing;
import java.awt.*;
import java.awt.event.*;
import java.applet.*;
import com.sun.java.swing.*;
public class JButtonDemo extends Applet {
JButton
bl = new JButton("JButton 1"),
b2 = new JButton ("JButton 2");
JTextField t = new JTextField(20);
public void init() {
ActionListener al = new ActionListener() {
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public void actionPerformed (ActionEvent
e){
String name =
( (JButton)e.getSource()).getText () ;
t.setText (name + " Pressed");

}
)z
bl.addActionlListener (al);
add(bl) ;
b2.addActionListener (al);
add(b2) ;
add(t) ;
] .
public static void main(String args[]) {
JButtonDemo applet = new JButtonDemo () ;
JFrame frame = new JFrame ("TextAreaNew") ;
frame.addWindowListener (new WindowAdapter ()
{
public void windowClosing (WindowEvent e) {
System.exit (0) ;
}
Iy
frame.getContentPane () .add(
applet, BorderLayout.CENTER) ;
frame.setSize (300,100);
applet.init();
applet.start() ;
frame.setVisible (true) ;
}
VP /7~
i Ay ol JS 8 @l lackay By IMPOTrt daded i ail Jaads LS
cigivall laad sy Y “T” Gjs Al pu Java 1.1 AWT
Ly cTframe il Y ¢ cd gl BlaY add () ikl aladiuly o gi ol
s gl 5 i il e i gy

S el a3 edlle (i 3y cpackage Lale caa
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java cl7.swing.JbuttonDemo

...framework Jec | ,ledil

b)) e 0550 linlay o 1 o i3l gl of 0 g Sl
framework Jle-BYl <l L dhaiiid oS @lh e Yayy . Lgalaaind 485 Y
(il faa A Ay A Leadaiiualy o gl 13 o Jlad ISy
//: Show. java
// Tool for displaying Swing demos
package cl7.swing;
import java.awt.?*;
import java.awt.event.*;
import com.sun.java.swing.*;
public class Show {
public static void
inFrame (JPanel jp, int width, int height) {
String title = jp.getClass().toString();
// Remove the word "class":
if(title. indexOf ("class") != -1)
title = title.substring(6);

JFrame frame = new JFrame (title);
frame.addWindowListener (new WindowAdapter () {
public void windowClosing (WindowEvent e) {

System.exit (0) ;

}

b

frame.getContentPane () .add(

jp, BorderLayout.CENTER) ;

frame.setSize (width, height);

frame.setVisible (true) ;

} ,
}y /S~
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el S &f dila) y cJpanel ciall oo bl pne A casiuall Cu )i i
bl o s5in3 A main () Ak el el Ay el A
Show. inFrame (new MyClass (), 500, 300);

...Tool tips <Nl zlay @mla
CGiall e e ol Al el gl pLaY Laliste Al Cishial el
L d TR lo gy iy s — Jcomponent

-
e o B30 J8 e b 5l s sl (V1 .setToolTipText (String)
AL JUS eliSay dlad gal

jc.setToolTipText ("My tip");
G3ia yby (Jeomponent y—aiall g il o sl 5 il s Levie
B qilay el o (g sing spea

...Borders < sy

o3 dl rasi . setBorder () b 3k (Jo Jecomponent ciall g siay

i 53 o gl I Jall By 0 pe (psSe (6l Sl dilite il ) aiia g A Ll

saic olidh » o8t W showBorder () @b oo ddlide & ) aladinl 444

a—aiy cdaladiuly el (g3 UaYY aud Ay RTTT aladiuly a6 o «JPanel
aslll oy JLabel jaindl i audl 1

//: Borders.java

// Different Swing borders

package cl7.swing;

import java.awt.?*;

import java.awt.event. *;

import com.sun.java.swing.*;
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import com.sun.java.swing.border. *;
public class Borders extends JPanel {
static JPanel showBorder (Border b) {

}

JPanel jp = new JPanel ();

jp.setLayout (new BorderLayout()) ;

String nm = b.getClass().toString():

nm = nm.substring(nm.lastIndexOf('."') + 1):

jp.add (new JLabel (nm, JLabel.CENTER),
BorderLayout.CENTER) ;

jp.setBorder (b) ;

return jp;

public Borders() {

}

setLayout (new GridLayout(2,4));
add (showBorder (new TitledBorder ("Title")));
add (showBorder (new EtchedBorder()));
add (showBorder (new
LineBorder (Color.blue))) ;
add (showBorder (

new MatteBorder(5,5,30,30,Color.green)));
add (showBorder (

new BevelBorder (BevelBorder.RAISED)));
add (showBorder (
new SoftBevelBorder (BevelBorder.LOWERED))) ;
add (showBorder (new CompoundBorder (

new EtchedBorder(),

new LineBorder (Color.red))));

public static void main(String args[]) {

}
}y /S~
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rabial] aafi iy caald a8y ¢ 3V G Adlida Blad e Swing AiSa s i
(o gl ualic Jing gl 5 Giadl Galicay Y g Cu) A G
AbstractButton <uall

sdabiall 00 dalal jledly Sl a8 o i

//: Buttons.java
// Various Swing buttons
package cl7.swing;
import java.awt.*;
import java.awt.event. *;
Iimport com.sun.java.swing.*;
import com.sun.java.swing.basic.*;
public class Buttons extends JPanel {
JButton jb = new JButton ("JButton");
BasicArrowButton
up = new BasicArrowButton (
BasicArrowButton.NORTH) ,
down = new BasicArrowButton(
BasicArrowButton.SOUTH) ,
right = new BasicArrowButton/(
BasicArrowButton.EAST),
left = new BasicArrowButton/(
BasicArrowButton.WEST) ;
Spinner spin = new Spinner (47, "");
StringSpinner stringSpin =
new StringSpinner (3, "",
new String[] |
"red", "green", "blue"”, "yellow" });
public Buttons() {
add (jb) ;
add (new JToggleButton ("JToggleButton")) ;
add (new JCheckBox ("JCheckBox")) ;
add (new JRadioButton ("JRadioButton")) ;
up.addActionListener (new ActionListener() {
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Gl pleal! Ly o Alials

public void actionPerformed (ActionEvent
e){
spin.setValue (spin.getValue() + 1);
}
3z
down.addActionListener (new ActionlListener()
{
public void actionPerformed (ActionEvent
e){
spin.setValue (spin.getValue() - 1);
}
3z
JPanel jp = new JPanel();
jp.add(spin) ;
jp.add(up) ;
jp-add(down) ;
jp.setBorder (new TitledBorder ("Spinner")) ;
add (jp) 7
left.addActionListener (new ActionListener ()
{
public void actionPerformed(ActionEvent
e){
stringSpin.setValue(
stringSpin.getValue() + 1);
}
3
right.addActionListener (new
ActionListener() {
public void actionPerformed(ActionEvent
e) {
stringSpin.setValue(
stringSpin.getValue() - 1);
}
1)z
jp = new JPanel();
jp-.add(stringSpin) ;
jp.add(left) ;
jp.add(right);



rviy Swing 4‘,&54”.’5 o i
jp.setBorder (
new TitledBorder ("StringSpinner"));
add (jp) 7
}
public static void main(String args[]) {
Show. inFrame (new Buttons (), 300, 200);

}
y /S~

..Button Groups i N <l gaxa

e JS @l ) Ao gane Y el dlle ¢ gty 5 oli paliia K1
0J gl Al oKy N JUiall s g9 LS g . Juadl 45y oy L) g caaill AWT 3dy Ll
.ButtonGroup i} ic seas J AbstractButton
oSl A pladi uly JLA 13b a8y e e ol g e LSS S5 il
Ciall 8 el 1 g cdilisall )l )Y (e de pene Ml reflection
‘Ailida ) de gens oliily o 58y M makeBPanel
//: ButtonGroups.java
// Uses reflection to create groups of
different
// types of AbstractButton.
package cl7.swing;
import java.awt.*;
import java.awt.event. *;
import com.sun.java.swing.*;
import com.sun.java.swing.border.*;
import java.lang.reflect.*;
public class ButtonGroups extends JPanel {
static String[] ids = {
"June", "Ward", "Beaver",
"Wally", "Eddie", "LUIHp_Y",
}:
static JPanel
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makeBPanel (Class bClass, String[] ids) {
ButtonGroup bg = new ButtonGroup() ;
JPanel jp = new JPanel();
String title = bClass.getName () ;
title = title.substring(
title.lastIndexOf('.") + 1);
jp.setBorder (new TitledBorder (title)) ;
for(int i = 0; i < ids.length; i++) {
AbstractButton ab = new
JButton("failed") ;
try {
// Get the dynamic constructor method
// that takes a String argument:
Constructor ctor =
bClass.getConstructor(
new Class[] { String.class });
// Create a new object:
ab = (AbstractButton)ctor.newInstance(
new Object[]{ids[i]});
} catch(Exception ex) {
System.out.println("can't create " +
bClass) ;

I
bg.add(ab) ;
jp.add(ab);
}
return jp;
}
public ButtonGroups() {
add (makeBPanel (JButton.class, ids));
add (makeBPanel (JToggleButton.class, 1ids));
add (makeBPanel (JCheckBox.class, 1ids));
add (makeBPanel (JRadioButton.class, ids));
}
public static void main(String args([]) {
Show. inFrame (new ButtonGroups (), 500, 300);
}
y 7/~
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il G0 oy oY) (3o (o8 el el iy p Ty B LS
114 “Failed” e 3l g3 JButton sawly AbstractButton
AL e A i Ll ol el o L] Alla ) o]

JSy «Constructor yaic Mgy a5 getConstructor () dikhl Ld
4 a— newInstance () gl plesiul ga Gl a4y ALl dlela
calall ol gl e (s gias 3 Object ywalial 4 givae

...Icons «ligd

Gieall e 1y e bl f Tlabel paiadl J2ls Toon A plasiul e
9 Jcheckbox 3 JButton (- JLL;"“,) AbstractButton

(JmenuItem (j dibaal LLNIy JradioButton
&l et iy . )Y pe Toons <ligi) dlasial i€ M JBil ean gy

ImageIcon j—aic cLidly bl A8 433 ) pall ol Colall 138 pidy cgi £ ile
elandli gy 8 Aa3ll 5 gV Alasiud @l ey ardiiad (Cildll gl g 4day )
//: Faces.java
// Icon behavior in JButtons
package cl7.swing;
import java.awt.*;
import java.awt.event.*;
import com.sun.java.swing. *;
public class Faces extends JPanel {
static Icon[] faces = {
new ImageIcon("face0.gif"),
new ImageIcon("facel.gif"),
new ImagelIcon("face2.gif"),
new ImageIcon("face3.gif"),
new Imagelcon("faced4.gif"),
}?
JButton
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jb = new JButton ("JButton", faces[3]),
jb2 = new JButton("Disable") ;
boolean mad = false;
public Faces() {
jb.addActionListener (new ActionListener() {
public void actionPerformed (ActionEvent
e){
if (mad) {
jb.setIcon (faces[3]);
mad = false;
} else {
Jjb.setIcon(faces[0]);
mad = true;
}
jb.setVerticalAlignment (JButton. TOP) ;
jb.setHorizontalAlignment (JButton.LEFT)
}
)z
jb.setRolloverEnabled(true) ;
jb.setRolloverIcon(faces([1]);
jb.setPressedIcon(faces[2]);
jb.setDisabledIcon (faces[4]);
jb.setToolTipText ("Yow!") ;
add (jb) ;
jb2.addActionlistener (new ActionListener ()
{
public void actionPerformed (ActionEvent
e)l
if(jb.isEnabled()) {
jb.setEnabled(false);
jb2.setText ("Enable") ;
} else {
jb.setEnabled(true) ;
jb2.setText ("Disable");
}
}
1)z
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add (7b2) ;
);

public static void main(String args[]) {
Show. inFrame (new Faces(), 300, 200);

}
}y /e~

LS cconstructors clglll g yull Jd Tcon Ligid gl alassul i

Ja_uss §Tcon dsil Ay setIcon () ikl il $liSay
Janll i g 25 @1 Jaad i e JButton il (S oS glall JBal peia g
0 gk 53U Jaey Laa clld iy il pre of JarallS )50 e g g3

...Menus i sl

Sl Sy el 33l (Swing Lk daiialy 4y ye A8 gl 23 g0 citians

4 &y .applets claally panels clasll b s (oS ol A Leadasial

JSLtal o iy Lea el AWT 450 ga caaiiuad 1 olls 31 80 oL 43 )k

il pedi jiliaa 4

e sy Aty ALl JSLER Jad ALY g5 ghad A Ay Hhall W

o3 a il iy .Object (e M) LE A sicas o Al JS) Aabiall il gheadl

(s il A giaall jhaul 4 Ll A aud o Jo¥) hull (g ing Cuny A gicaal
Al draay Al palic e

//: Menus. java

// A menu-building system; also demonstrates

// icons in labels and menu items.

package cl7.swing;

import java.awt.*;

import java.awt.event. *;

import com.sun.java.swing. *;
pbublic class Menus extends JPanel {
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static final Boolean
bT = new Boolean(true),
bF new Boolean(false);
// Dummy class to create type identifiers:
static class MType { MType(int i) {} };
static final MType
mi = new MType(l), // Normal menu item
cb = new MType (2), // Checkbox menu item
rb = new MType(3); // Radio button menu
item
JTextField t = new JTextField(10);
JLabel 1 = new JLabel ("Icon Selected",
Faces.faces[0], JLabel.CENTER);
ActionlListener al = new ActionListener() |
public void actionPerformed(ActionEvent e) {
t.setText (
( (IMenuItem)e.getSource()).getText())

I

J
}:
ActionListener a2 = new ActionListener() {
public void actionPerformed(ActionEvent e)
{
JMenuItem mi = (JMenultem)e.getSource();
1.setText (mi.getText())
l.setIcon(mi.getIcon())
}
}7
// Store menu data as "resources":
public Object[][] fileMenu = {
// Menu name and accelerator:
{ "File", new Character('F') },
// Name type accel listener enabled
{ "New", mi, new Character('N'), al, bT },
{ "Open", mi, new Character('0'), al, bT },
{ "Save", mi, new Character('S'), al, bF },
{ "Save As", mi, new Character('A'), al,
bF},
{ null }, // Separator
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{ "Exit", mi, new Character('x'), al, bT },
}:
public Object[][] editMenu = {
// Menu name:
{ "Edit", new Character('E') },
// Name type accel listener enabled
{ "Cut"”", mi, new Character('t'), al, bT },
{ "Copy", mi, new Character('C'), al, bT },
{ "Paste", mi, new Character('P'), al, bT
}r
{ null }, // Separator
{ "Select All", mi,new
Character('1l') ,al,bT},
};
public Object[][] helpMenu = {
// Menu name:
{ "Help", new Character('H') },
// Name type accel listener enabled
{ "Index", mi, new Character('I'), al, bT
},
{ "Using help", mi,new
Character('U') ,al,bT)},
{ null }, // Separator
{ "About", mi, new Character('t'), al, bT
}.
};
public Object[][] optionMenu = {
// Menu name:
{ "Options", new Character('0') },
// Name type accel listener enabled
{ "Option 1", cb, new Character('1'),
al,bT},
{ "Option 2", cb, new Character('2"')
al, bT},
}z
public Object[][] faceMenu = {
// Menu name:
{ "Faces", new Character('a’) },

r’
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// Optinal last element is icon
{ "Face 0", rb, new Character('0'), a2, bT,
Faces.faces[0] },
{ "Face 1", rb, new Character('1'), a2, bT,
Faces.faces[1] },
{ "Face 2", rb, new Character('2'), a2, brT,
Faces.faces[2] },
{ "Face 3", rb, new Character('3'), a2, bT,
Faces.faces[3] },
{ "Face 4", rb, new Character('4'), a2, bT,
Faces.faces[4] },

}:

public Object[] menuBar = {
fileMenu, editMenu, faceMenu,
optionMenu, helpMenu,

}7

static public JMenuBar

createMenuBar (Object[] menuBarData) |
JMenuBar menuBar = new JMenuBar/();
for(int i = 0; i < menuBarData.length; i++)

menuBar.add(
createMenu ((Object[][])menuBarData[i])) ;

return menuBar;

}
static ButtonGroup bgroup;
static public JMenu
createMenu (Object[] [] menuData)
JMenu menu = new JMenuf() ;
menu.setText ((String)menuData[0] [0]);
menu.setKeyAccelerator(
((Character)menuData[0][1]) .charValue())
// Create redundantly, in case there are
// any radio buttons:
bgroup = new ButtonGroup();
for(int i = 1; i < menuData.length; i++) {
if (menuData[i] [0] == null)
menu.add (new JSeparator()):
else
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menu.add(createMénuItem(menuData[i]));
}
return menu;
}
static public JMenultem
createMenuItem (Object[] data) {
JMenuItem m = null;
MType type = (MType)data([l];
if(type == mi)
m = new JMenultem();
else if (type == cb)
m = new JCheckBoxMenuItem();
else if (type == rb) |
m = new JRadioButtonMenuItem();
bgroup.add(m) ;
}
m.setText ((String)data[0]) ;
m.setKeyAccelerator(
((Character)data[2]).charValue()) ;
m.addActionListener(
(ActionListener)datal[3]);
m.setEnabled(
( (Boolean)data[4]) .booleanValue());
if(data.length == 6)
m.setIcon((Icon)dataf[5])
return m;
}
Menus () {
setLayout (new BorderLayout());
add (createMenuBar (menuBar) ,
BorderLayout.NORTH) ;
JPanel p = new JPanel();
p.setLayout (new BorderLayout());
p.add(t, BorderLayout.NORTH) ;
p-.add(1l, BorderLayout.CENTER) ;
add (p, BorderLayout.CENTER) ;
}
public static void main(String args[]) {
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Show. inFrame (new Menus (), 300, 200) ;

}
Y /S~

S e Yoy A K i Jghan Ll pra pgall pLonel Aabunsy Jall 138 (pa g
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e gleal! Ly o Abialee g



FA4 Swing LS o i plice

Slohas Hhouf e jha S s createMenultem () s skl o5t 1yl
Gl pall A peaic oLl 3 dag o g5 G ¢lgilinay AAEN Jaai yaay LS
bl ghaoll 23 pall Lulall oLt} 2y Menus () Sl B s LSy el
- 088 JS ¢ 8 JS Aallas 4T Cua createMenuBar (menubar) iy

Sl pleall Ll Lbialus



Swing 4% b ci plic ri.

...Popup Menus A&iial) ail 4l

d—na Jalxill oy M8y cJpopupMenu s a3 sill e g sill gy pald Caa elllia
¢—i enableEvent () i—dykl cletiul dile Caa iy Cun oo o8l g Ly &
c b sly.event listener cua sdiuwe dasiu e Yoo il Gia sl
aasiuly True deil MouseEvent s il Gus pa y ol Gaall adiee olasiialy

.1sPopupTrigger () iy hl
Pt Aaill oLy g I JUal oo s
//: Popup.java
// Creating popup menus with Swing
package cl7.swing;
import java.awt.*;
import java.awt.event.*;
import com.sun.java.swing.*;
public class Popup extends JPanel {
JPopupMenu popup = new JPopupMenu() ;
JTextField t = new JTextField(10);
public Popup() {
add(t) ;
ActionListener al = new ActionListener() {
public void actionPerformed (ActionEvent
e){
t.setText (
( (JMenultem)e.getSource()).getText ())
}
}?
JMenuItem m = new JMenuItem ("Hither");
m.addActionListener(al);
popup.add(m) ;
m = new JMenultem("Yon");
m.addActionListener (al) ;
popup.add(m) ;
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m = new JMenuItem ("Afar");
m.addActionListener(al);
bopup.add (m) ;
popup.addSeparator() ;
m = new JMenultem("Stay Here");
m.addActionListener(al);

popup.add(m) ;
enableEvents (AWTEvent. MOUSE_EVENT MASK) ;

}

protected void processMouseEvent (MouseEvent

e)l
if (e.isPopupTrigger())
popup. show (
e.getComponent (), e.getX(), e.getY());
super.processMouseEvent (e) ;

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

Show. inFrame (new Popup(),200,150) ;

}
}y /i~

i ysaic IS N ActionListener j—sainll i Al codi il
o 4—al ) g Al ) sic e ga Qlayag i) o ag«JMenultem
JTextField

= A g 3 il (Bl g AallAY i
List boxes and combo

..boxes
sl (1 Ayl AWT 458 ot LS Swing sysall LaSd b gplicall ol Jax
Lo Catllagll (e 3l aladial @il
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//: ListCombo.java
// List boxes & Combo boxes
package cl7.swing;
import java.awt. *;
import java.awt.event. *;
import com.sun.java.swing. *;
public class ListCombo extends JPanel {
public ListCombo () {
setLayout (new GridLayout (2,1)) ;
JList list = new JList (ButtonGroups.ids) ;
add (new JScrollPane(list)) ;
JComboBox combo = new JComboBox () ;
for(int i = 0; i < 100; i++)
combo.addItem(Integer. toString(i)) ;
add (combo) ;
}
public static void main(String args[]) |
Show. inFrame (new ListCombo (),200,200) ;

}
y /S~

dSdy Y W dag pl e (e JLists (841 pae ga At Gy o8 g3 6 80
Ciall 8 TLiSt i Gl Y pltad LIy il Jal e . il
.Q_‘:lili JS Sl oy d..,u.a\.lﬂ\ e '5_)‘-\! f:ﬁ‘“'-’ JScrollPane

Sliders  and ps—ail ik,

...progress bars

B ia Ay Al Al dly a3 Gask oo clibndl Jads STider ssY) ol e
progress paiil Jay i W (s cgually pSaill 1) S) eV (any
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e3all (0 “Full” g badl o 3ol (e dapud Ak cilhinall jlelily psid bar
el g danl g 5,80 o Jgeand o prdied) sebu Las «“empty” ¢l
Cpra uainl 438 gall
& sy progress bar salyds Sldier sl JUl JGall 3 o gt
:Slider &yl gt Ladie Jay pdll Ao 5
//: Progress.java
// Using progress bars and sliders
package c17.swing;
import java.awt.?*;
import java.awt.event.?*;
import com.sun.java.swing.*;
import com.sun.java.swing.event.*;
import com.sun.java.swing.border.*;
public class Progress extends JPanel {
JProgressBar pb = new JProgressBar();
JSlider sb =
new JSlider (JSlider.HORIZONTAL, 0, 100, 60);
public Progress() {
setLayout (new GridLayout(2,1));
add (pb) ;
sb.setValue(0) ;
sb.setPaintTicks (true);
sb.setMajorTickSpacing(20) ;
sb.setMinorTickSpacing (5) ;
sb.setBorder (new TitledBorder ("Slide Me"));
sb.addChangeListener (new ChangeListener() |
public void stateChanged (ChangeEvent e) {
pb.setValue (sb.getValue());
}
})
add(sb) ;
}
public static void main(String args([]) {

Show. inFrame (new Progress(),200,150) ;
}
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y /S~

sy Ll ciday wy JProgressBar eaill by yd oLad Al o Baad LS

Lg_)_i.-A“ il C.ILA).D, ol_adyIg LZ.\\J‘.._.);“ Cra _);\S.“ i dhld Jslider
sl

£
...Trees jadl
saia by oLt e Cun JTree caall DA o St ae daladll 2y

e J i IS can dagy ISy
add (new JTree(
new Object[] {"this", "that", "other"})):
primitive tree idd i ad bl s3a 3 giu,
LS M B pra gy  SWing Lie L gind A pealinll aal e JladY1 iy
AgiSall o2a Lga Slag 3 ‘5.\“ idefault tree dudal iyl 5 judll CliSa \a\.\'afu.u‘
Adlaa) o ¢ )5 abaiay o i Laic g .applet gy e 5ond el dal s
(Ldal sie plasiul o tie L) 43 o) Jla A) Allal sial il Ao 5 jad
//: Trees.java
// Simple Swing tree example. Trees can be made
// vastly more complex than this.
package cl7.swing;
import java.awt.*;
import java.awt.event.*;
import com.sun.java.swing.?*;
import com.sun.java.swing.tree.*;
// Takes an array of Strings and makes the
first
// element a node and the rest leaves:
class Branch {
DefaultMUtableTreeNode r;

public Branch(String[] data) {
r = new DefaultMutableTreeNode (datal[0])
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for(int i = 1; 1 < data.length; i++) .
r.add (new Defaul tMutableTreeNode (data[i])) ;

blic DefaultMutableTreeNode node() {
return r;

ic class Trees extends JPanel {

ring[][] data = {

"Colors", "Red", "Blue", "Green" },
"Flavors", "Tart"”, "Sweet", "Bland" },
"Length", "Short", "Medium", "Long" },
"Volume®, "High", "Medium", "Low" },
"Temperature"”, "High", "Medium", "Low" },
"Intensity", "High", "Medium", "Low" },

static int 1 = 0;

DefaultMutableTreeNode root, child, chosen;
JTree tree;

DefaultTreeModel model;

public Trees() {

setLayout (new BorderLayout());
root = new DefaultMutableTreeNode ("root") ;
tree = new JTree(root);
// Add it and make it take care of scrolling:
add (new JScrollPane(tree),
BorderLayout.CENTER) ;
// Capture the tree's model:
model =(DefaultTreeModel) tree.getModel () ;
JButton test = new JButton ("Press me") ;
test.addActionListener (new ActionListener ()
{
public void actionPerformed (ActionEvent
e){
if (i < data.length) {
child = new Branch(data[i++]) .node() ;
// What's the last one you clicked?
chosen = (DefaultMutableTreeNode)
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tree.getLastSelectedPathComponent();
if (chosen == null) chosen = root;,
// The model will create the
// appropriate event. In response, the
// tree will update itself:
model. insertNodelInto (child, chosen, 0) ;
// This puts the new node on the
// currently chosen node.
}
}

}:

// Change the button's colors:
test.setBackground(Color.blue) ;
test.setForeground (Color.white) ;
JPanel p = new JPanel () ;
p.add(test) ; '

add(p, BorderLayout.SOUTH) ;

}

public static void main(String args([]) {
Show. inFrame (new Trees () ,200,500) ;

}
}y /S~

(String cijloas Judn A b sias 3B 31 e 5 e Branch J¥ caall
ALl i s cDefaultMutableTreeNode sl die eliy i
dyadll o3a Jeaves @yl osSiud Judlall 48 W G el root i )
£l 138 e 3l dal e node () Akl ele il Al s (Ko

Cloaal Jdha (e a4 A8 A8 ghine Lo g i Trees cuall U
Sa—ady 3 ya—dll 83 & branches g sb D (e 058 My «String
J—iall Ul eyl sie Je DefaultMutableTreeNode ciall yalie
model gis—ily JTree Chomiall DU (0 4y Sl S 5 a0 03] (il il
.DefaultTreeModel 4; ksl

Call Cpania Ailis g el ) ITree juale Al o5 Lae 4 s Jaa
Byl (pena AEKN GY W) Alee o) jaly psin W 5 JScrollPane
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Lasie y .45 byl model gisall Bla (e JTree chually oSaill 2y U S5 LS,

JTree painll e cilly s 2l iy iz zasall 1 o s sl ol jals i

B_pdll el Jhall e A9 puiall Bl el s

Ladiey .getModel () elesiuby zisall Ll b8 cinit () Lkl A4 U
bl Ul gl anall oSl el cuam g 8 ol gy ) o Jaally oo
sondl el A P JlaeY) gpen ¢l aly o sl insertNodelInto ()
Aale bl Galida ol yal

e glealf Ly ) dbiadia
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...Tables Jgial

gl S aily doa Lgill y Aadll jualiall o Swing Ao€a b Jglaadl e
Java) JDBC Jh—3 (e Gl sol il 1,805 Agal y 2l 55 Lt} ha (sl
A€y . aull Juadll A Lgidilie cusi Al (DataBase Connectivity
spreadsheet J—e) claia lulid po Jdaill (1o SWing b Jslasd
JTable L awy Jsn oL LeilSaby

Ciall Ll el andl Jlg B} 4 i o Saill JTable ciuall PlA (e s
JTable y—aie oL 83 Jal ga @l Lguis cililaeally Sa8 TableModel

A ealgl 3 bt ol Say .TableModel y—aic ol o Yo gl tas
il eyl J iy e S WS S Sy TableModel
:AbstractTableModel

//: Table.java
// Simple demonstration of JTable
package cl7.swing;
import java.awt.*;
import java.awt.event.*;
import com.sun.java.swing.?*;
import com.sun.java.swing.table.*;
import com.sun.java.swing.event.*;
// The TableModel controls all the data:
class DataModel extends AbstractTableModel ({
Object([][] data = {
{"one", "tWO", "three", "fOlJI‘"},
{"five", "SiX", "seven", "eight"},
{"nine", "ten", "eleven", "twelve"},
}7
// Prints data when table changes:
class TML implements TableModelListener {

i e 3
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public void tableChanged(TableModelEvent e)
{
for(int i = 0; i < data.length; i++) {
for(int j = 0; j < data[0].length; j++)
System.out.print(datali][j] + " ");
System.out.println();
}
}
}
DataModel () {
addTableModelListener (new TML()) ;
}
public int getColumnCount() {
return data[0].length;
}
public int getRowCount () {
return data.length;
}
public Object getValueAt(int row, int col) {
return data[row] [col];
}
public void
setValueAt (Object val, int row, int col) {
dataf[row] [col] = val;
// Indicate the change has happened:
fireTableDataChanged() ;
}
public boolean
isCellEditable (int row, int col) {
return true;
}
}:
public class Table extends JPanel {
public Table() {
setlLayout (new BorderLayout ()) ;
Jlable table = new JTable (new
DataModel ()) ;
JScrollPane scrollpane =
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JTable.createScrollPaneForTable (table) ;
add (scrollpane, BorderLayout.CENTER) ;

}
public static void main (String args[]) |
Show. inFrame (new Table(),200,200) ;

}
y /e~

e Jp—anll diSa 5 clihaal (e digivas Je DataModel ais (5 giay
—aie aladiuly Ll a gl cibdandl sel 8 AV jiliadl ar e el
0 i a5y 8 e S 8 A ghiadll paday o2 TableModelListener
e padiud g cBeans byl dadlhu el el i 3 lall 44 &Sy -Jsaadl

-DataModel A <lasleall jledly ce i e JTable Jd

...Tabbed Panes ijgull cila gl

Adec 50 48y «CardLayout hyhail dladiu 4 daaldl Jpaill b L

Gl guall 4o Swing 4iSe s aili Jaall cpesd clithll g dac el Q)

aaa dalleay 598 A JTabbedPane wually il Cus (Jid e i cas <
A ey switching Qlill cldac y tabs iy sall

Ay gl il gl oL A€ ) QB gy

//: Tabbed.java

// Using tabbed panes

package cl7.swing;

import java.awt.*;

import com.sun.java.swing.*;

import com.sun.java.swing.border.*;

public class Tabbed extends JPanel {

static Object[][] q = {
{ "Felix", Borders.class },
{ "The Professor'", Buttons.class },
{ "Rock Bottom", ButtonGroups.class },
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"Theodore®, Faces.class },
"Simon", Menus.class }.,
"Alvin", Popup.class },
"Tom", ListCombo.class },
"Bugs", Trees.class },
"Daffy", Table.class },

e N e e T

}?
static JPanel makePanel (Class c) |
String title = c.getName();
title = title.substring(
title.lastIndexOf('."') + 1);
JPanel sp = null;
try |
sp = (JPanel)c.newInstance();
} catch(Exception e) {
System.out.println(e);
}
sp.setBorder (new TitledBorder(title));
return sp;
}
public Tabbed(} {
setLayout (new BorderLayout());
JTabbedPane tabbed = new JTabbedPane () :
for(int i = 0; i < qg.length; it+)
tabbed.addTab ( (String)qg[i] [0],
makePanel ((Class)qgf[i] [1])):
add (tabbed, BorderlLayout.CENTER) ;
tabbed. setSelectedIndex (q.length/2) ;
}
public static void main(String args[]) {
Show. inFrame (new Tabbed(),460,350) ;
}
y /S~

oW 10Eaaas wan lsela olis jha a5 «Tabbed () Ml e 5 5 LS
I setSelectedIndex () 4lilly cuaa s WY addTab ()
el day)
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Aa gl s el s g3y «Component yaic Y ddbi) o il
et AW aall Y Class juaie Ml a5 makePanel 4kl U
naic Alaly S 4 4y . uall 1 L&Y newInstance () ARy edilily
main€ il g Lo a sy ciuall ol e (s 53y 53l TitledBorder
.addTab () A paddup sl JPanel
JS—dy p sy JTabbedPane —aiall oy aaiu geali sl 138 355 o 48 Ladic. g
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Software iy
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Delay 3l
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