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1.2 Java

java JDK(Java Develop-
ment Kit) java.sun.com

Windows JDK (Java devel-
opment Kit) j2sdk-1_4_0-win.exe*

cygwin
c:/cygwin/java/jdkl.4
Cygwin  bash
/java/jdkl.4

PATH
/java/jdk1.4/bin
version 1.4 JDK

Htm C%nverter exe*
app etviewer.exe
Fcheck exe*

Jar exe*
Jarsigner.exe*
Java.exe*
Javac.exe*
Javadoc.exe*
javah._exe*
Jjavap.exe*
Jjavaw._exe*
jdb_exe*
eytool .exe*
nat ve2a§C|| exe*

?lcytool exe*
rm: exe:
rmirégistry.exe*
serialyer exe*
%ervertool .exe*
nameserv.exe
/java/jdkl.4> Is
COPYRIGHT bin/ java3d-utils-src.jar src.zip
LICENSE  demo/ jre/
README . java3d.win32ogl.txt docs/ lib/
README.txt include/ readme.html

/java/jdkl.4/demo> Is
applets/ jfc/ jpda/ plugin/

/java/jdkl.4/demo> Is -1 applets
Animator/

ArcTest/

BarChart/

Blink/

CardTest/

Clock/

DitherTest/



DrawTest/
Fractal/
GraphLayout/
GraphicsTest/
ImageMap/
JumpingBox/
MoleculeViewer/
NervousText/
SimpleGraph/
SortDemo/
SpreadSheet/
SymbolTest/
TicTacToe/
WireFrame/

demo

1.3
java jdk1.4

/java/jdk1.4/docs
docs index.html

1.4 javac

javac javac Java
( J Jav
java
) Java (JavavVM)

class

java

public class HelloWorld {
/**

javadoc HelloWorld.java
html

Kk

public static void main(String argv[]){
System.out._printin(""Hello World!");

}
}
% javac HelloWorld.java

% Is *.class
HelloWorld.class

% java HelloWorld
Hello World!

main  Helloworld pub-
lic
static
HelloWorld

System.out.printin System
out printin
out PrintStream
PrintStream
ror, close, °ush, print, println, write

checkEr-

printin boolean,

char, char[], double, °ot, int long, Object, String

Java static

static
static
main

static
15 javadoc

Java Java

html
javadoc

public class HelloWorld {
/**

javadoc HelloWorld.java
index.html
**/

public static void main(String argv[]){
System.out.printin("Hello World!");

}

% javadoc HelloWorld.java

public _
javadoc -private le.java
-private
1.6 javap
javap .class

% javap HelloWorld

Compiled from HelloWorld.java

public class HelloWorld extends java.lang.Object {
public HelloWorld();
public static void main(Java.lang.String[]);
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2 (class):
2 (instance):
2 (message):
2 (method):
2 (class variable):
2 (instance variable):
2 (class method):
2 (inheritance):
2 (delegation):
2 (encapsulation):
2 (abstract class):
3 Java
3.1

// ArrayTestl.java

public class ArrayTestl {
public static void main(String argv[]){

int al[]={1, 3, 5, 4};
int a2 ]:{2, 4, -1%;
int a3[];
int[] a4;
int a5[]= new int[5];
int a6[]= new int[5];
Integer a7[]= {new Integer(7), new Integer(8)};
Integer a8[]= new Integer[2];
a3=al;
a6=a2;
a4=a3;
a2=al;
a8=a7;

// a8=a2; -> error
for (int i=0; i<al.length; i++)

System.out.print("al["+i+"]= "+al[i]+" ");
System.out.printin();
for (int i=0; i<a2.length; i++)
System.out.print("a2["+i+"]= "+a2[i]+" ");

System.out._printin();

for (int i=0; i<a3.length; i++)
System.out.print(“a3["+i+"]= "+a3[i]+" ");

System.out.printin();

for (int i=0; i<a4d.length; i++)
System.out.print("ad4["+i+"]= "+a4[i]+" ");

System.out.printin();

for (int i=0; i<a5.length; i++)
System.out._print(“a5["+i+"]= "+a5[i]+" ");

System.out.printinQ);

for (int i=0; i<a6.length; i++)
System.out.print("a6["+i+"]= "+a6[i]+" ");

System.out.printinQ);

for (int i=0; i<a7.length; i++)
System.out.print(a7["+i+"]= "+a7[i]+" ");

System.out.printin();

for (int i=0; i<a8.length; i++)
System.out.print(“a8["+i+"]= "+a8[i]+" ");

System.out.printin();

}
}
> java ArrayTestl
al[0]= 1 al[1]= 3 al[2]= 5 al[3]- 4
a2|0]= 1 a2[1]= 3 a2[2]= 5 a2|3]= 4
a3|0]= 1 a3[1]= 3 a3[2]= 5 a3|3]= 4
a4l0]= 1 a4[1]= 3 a4[2]= 5 a4|3]= 4
a5|0]= 0 a5[1]= 0 a5[2]= 0 a5[3]= 0 a5[4]= 0
a6l0]= 2 a6[1]= 4 a6[2]= -1
a7|0]= 7 a7[1]= 8
ag8l0]= 7 a8]1]= 8
3.2

// ArrayTest2.java

public class ArrayTest2 {
static void printArray(String name, int a[]) {
for (int i=0; i<a.length; i++)
System.out.print(name + "["+i+"]= "+a[i]+" ");
System.out.printin();

%tatic void printArray(String name, Object a[]) {
for (int i=0; i<a.length; i++)
System.out.print(name + “["+i+"]= "+a[i]+" ");
System.out.printin();

%ublic static void main(String argv[]){
int al[]={1, 3, 5, 4};
int a2[]:{2, 4, -1%;

[5]
Integer a7[]= {new Integer(7), new Integer(8)};
Integer a8[]= new Integer[2];
a3=al;
ab=a2;
a4=a3;
a2=al;
// a8=a2; -> error

printArray(*al”,al);
printArray(*a2",a2);
printArray(*a3",a3);
printArray(*'a4",ad);
printArray(“'a5",a5);
printArray(*'a6",a6);
printArray(“'a7",a7);
printArray(*a8",a8);
printArray(*a9”,new Object[] {"a", "b", "c"});
printArray(“'al0",new Object[]
{new Float(3.14),
new Integer(4),
new Double(2.3)});

}
}
> java ArrayTest2
al[0]= 1 al[l]= 3 al[2]= 5 al[3]= 4
a2[0]= 1 a2[1]= 3 a2[2]= 5 a2[3]= 4
a3[0]= 1 a3[1]= 3 a3[2]= 5 a3[3]= 4
a4[0]= 1 a4[1]= 3 a4[2]= 5 a4[3]= 4
a5[0]= 0 a5[1]= 0 a5[2]= 0 a5[3]= 0 a5[4]= 0
a6[0]= 2 a6[1]= 4 a6]2]= -1



a7[0
a8£0
3.3

Thr
try
} ca
} ca

} fi

publ

thro

publ

4

a9[1]=

=7 a7[1]= 8

= null a [1 nuII

= a

[0]= 3.1 alO[l] 4 a10[2] 2.3

try-catch- nally

owable

{

try

tch ( ) {
catch

tch ( ) {
catch

nally {

finally

ic void writeList() {
PrintWriter out = null;

try {
System.out.printIn(“Entering try statement");

out = new PrintWriter(
new FileWriter("OutFile.txt™));
for (int 1 = 0; 1 < size; i++)
out. prlntln("VaIue at: " +
+ " = " + victor.elementAt(i));
} catch (ArraylndexOutOfBoundsExceptlon e) {
System.err.printlné
"Caught ArraylndexOutOfBoundsException: " +
e.getMessage());
} catch (10Exception e) {
System.err._printin(
""Caught I10Exception:
} finally {
if (out = null) {
System.out.printin(*Closing PrintWriter");
out.close();
} else {

}

+ e.getMessage());

System.out.printIn("PrintWriter not open™);

}

throw
w someThrowableObject;

ic Object pop() throws EmptyStackException {
Object obj;

if (size == 0)
throw new EmptyStackException();

obj = objectAt(size - 1);
setObjectAt(size - 1, null);
size--;

return obj;

Java Package

java.
java.
java.
Jjava.
Java.
java.

jJava

Java.
Java.

JDK1.4

applet

awt

awt.color
awt.datatransfer
awt.dnd
awt.event
.awt.font
awt.geom

awt.im

ava.
ava.
ava.
ava.
ava
ava.
ava.
ava.
ava.
ava.
ava.
ava
ava.
ava.
ava.
ava.
ava.
ava.
ava
ava.
ava.
ava.
ava.
ava.
ava.
ava.
ava
ava.
ava.
ava.
ava.
ava.
ava.
ava
ava

avax

avax

avax

avax

avax

avax

avax
avax

avax

avax
avax
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avax
org.i

avax.
avax.
avax.
avax.
avax.
avax.

avax.
avax.
avax.
avax.
avax.
avax.

avax.
avax.
avax.

avax.
avax.
avax.
avax.

avax.
avax.
avax.
avax.

avax.

avax.
avax.
avax.

avax.
avax.
avax.
avax.
avax.
avax.

awt.im.spi
awt. image
awt.image.renderable
awt.print

.beans

beans.beancontext
io

lang

lang.ref
lang.reflect

math

.net

nio
nio.channels
nio.channels.spi
nio.charset
nio.charset.spi
rmi

.rmi.activation

rmi.dgc
rmi.registry
rmi.server
security
security.acl
security.cert
security.interfaces

.security.spec

sql

text

util
util.jar
util.logging
util.prefs

.util.regex
.util.zip

avax.
avax.
avax.
avax.
avax.
avax.
avax.
avax.
avax.
avax.
avax.
avax.
avax.

accessibility

crypto

crypto. interfaces
crypto.spec

imageio
imageio.event
imageio.metadata
imageio.plugins.jpeg
imageio.spi
imageio.stream
naming
naming.directory
naming.event
.naming. ldap
naming.spi

net

net.ssl

print
print.attribute
print.attribute.standard
.print.event

rmi

rmi .CORBA
security.auth
security.auth.callback
security.auth.kerberos
security.auth.login
.security.auth.spi
.security.auth.x500
security.cert
sound.midi
sound.midi.spi
.sound.sampled
sound.sampled.spi
sql

swing

swing.border
.swing.colorchooser
swing.event
swing.filechooser
swing.plaf
swing.plaf.basic
.swing.plaf.metal
.swing.plaf.multi
swing.table
.swing.text
swing.text.html
swing.text.html .parser
swing.text.rtf
.swing.tree
.swing.undo
transaction
transaction.xa

xml . parsers
xml_transform
xml_transform.dom
xml_transform.sax
.xml_transform.stream
etf.jgss



org.omg.CORBA C:\cygwin\java\jdkl.4\jre\lib\rt_jar;...

org.omg.CORBA_2_3 java.vendor=Sun Microsystems Inc.
org.omg.CORBA_2_3.portable file.separator=\
org.omg.CORBA.DynAnyPackage java.vendor._url.bug=
org.omg.CORBA.ORBPackage http://java.sun.com/cgi-bin/bugreport. ..
org.omg.CORBA.portable sun.cpu.endian=little
org.omg.CORBA. TypeCodePackage sun.io.unicode.encoding=UnicodeLittle
org. xml .sax sun.cpu.isalist=pentium i486 1386
org.xml.sax.ext --- Vemory Usage:
org.xml .sax.helpers Total Memory = 2031616 Free Memory = 1555104
package
4.1 .
4.2 AbstractList
import java.util
AbstractCollection
// Property.java AbstractList  AbstractSet
import java.util.”; AbstractList Vector,ArrayList,LinkedList
public class Property {
public static void main(String[] args) { java.lang.Object
System.out.printin(new Date()); jJava.util.AbstractCol lection
Properties p = System.getPropertiesQ); java.util.AbstractList
p.llst(System.ouf)é ) ArrayList
System.out.printIn(*--- Memory Usage:");
Runtime rt = Runtime.getRuntime(); ng¥ract5equent|alL|st
System.out._printin("Total Memory = " java. utl& Ahsgrac¥5et
+ rt.totalMemory() ashSet
+ " Free Memory =" ree et
+ rt.freeMemor ; . . . .
} yo) ArrayList,Vector,LinkedList AbstractList
} size

get  AbstractList

% java Property

Wed May 22 03:37:20 JST 2002 // ListTest. java

-- listing properties -- import java.util.AbstractList;
Java.runtime.name= import java.util.ArraylList;

Java(TM) 2 Runtime Environment, Stand. import java.util.LinkedList;
sun.boot. library.path=C: \CngIn\java\jdkl 4\Jre\b|n import java.util.Enumeration;
Jjava.vm.version=1.4.0-b92 import java.util.Vector;
Java.vm.vendor= §un M!crgsystems Inc. public class ListTest {
java.vendor.url=http://java.sun.com/ static void printVector(String name,
path.separator=; Vector a) {
Java.vm.name=Java HotSpot(T™M) Client VM for (int i=0; i<a.size(Q); i++)
f||e.encod|n9.pkg=sun.|o System.out.print(” " + name + "["+i+"]= "
user.countrK—iP - + a.elementAt(i));
sun.os.patch. level= _ System.out._printinQ;
Java.vm.speC|f|c?t|oaname— f }

Java Virtual Machine Specification - - intv El -
user .dir=e:\home\inaba\lecture\soft402\java\date static void printvector ements(igg;gg gim?,
Jjava.runtime.version=1.4.0-b92 int i=0;
Java.awt.graphicsenv=_ ) for (Enumeration e = a.elements();

} sun.awt.Win32GraphicsEnvironment e_hasMoreElements(); i++)
java.endorsed.dirs= _ . System.out.print(’" " + name + "["+i+"]= "
C:\cygwin\java\jdkl.4\jre\lib\endorsed + e.nextElement());

0s.arch=x86 System.out.printin();

Java.io.tmpdir=C:\cygwin\tmp\

= }
line.separator= static void printList(String name,

Java.vm.specification.vendor=Sun Microsystems Inc. i AbstractList a) {
ggeﬁame @éniows P System.out.prlntln( Class of " + name +
Sun. java. ontpath= + " s "
Javajllbrary pagh_ L a getCIass() getName());
C:\cygwin\java\jdk1.4\bin;.;C:\WINDOW. . . fog (;nt "2’ 'fatsﬂzﬁ(z '++)+
java.specification.name= yStem.out.prin (" s naTe" =\ -
Java Platform APl Specification i ["+i+"]= "+a.get(i));
java.class.version=48.0 System.out.printin();
Java.util.prefs.PreferencesFactory= if (a instanceof Vector) {
java.util.prefs.WindowsPreferencesFac. . . printVector(name, (Vector)a);
os.version=5.1 printVectorElements(name, (Vector)a);

user .home=C:\Documents and Settings\inaba
user . timezone=Asia/Tokyo ) ; ; ; ;
java.awt.printerjob=sun.awt.windows.WPrinterJob public static void main(String argv[]){
Tile.encoding=Hs932 . Vector vl = new Vector();
java.specification.version=1.4 ArrayList v2 = new ArrayList();

}235:” Qgs'ﬁé%ﬁ_ LinkedList v3 = new LinkedList();
;/java/jdkl.4;/java/jdkl. 4/I|b ;/java. . vl.add(new Integer(10));

Java.vm speC|f|cat|on version=1.0 v1.add(new Float(15));

sun.arch.data.model=32 v2_add(new Integer(1));

Java.home=C:\cygwin\java\jdkl.4\jre
Java.specification.vendor=Sun Microsystems Inc.
user . language=ja

awt. toolkif=sun.awt. W&ndows WToolkit
ava.vm. info=mixe

v2.add(new Float(2));
v3.add(new Float(5));
v3.add(new Double(6));
Java.version=1.4.0 printVector(vl",vl);

jJava.ext.dirs=C:\cygwin\java\jdkl.4\jre\lib\ext printvectorElements("v1",v1);
sun.boot.class.path= printList('v1l”,vl);




printList("v2",v2);
printList("v3",v3);
System.out._printin();
}
}
> java ListTest
vi[0]= 10 v1J1]= 15.0
vl[O =10 lel = 15.0
Class of vi[10, 15.0] is java.util.Vector
vi[0]= 10 v1[1]= 15.0
vl 0]= 10 vif1]= 15.0
1[0]= 10 vi[1]= 15.0
Class of v2[1, O] is java.util.ArraylList
v2[0]= 1 vzgla
Class of v3[ 6. 0] is java.util_LinkedList
v3[0]= 5.0 v3[1] 6.0
Vector elementAt
elements Enumeration
getClass getName
instanceof Print-
Vector Vector
(\ector)
4.3 AbstractSet
Collection AbstractList
AbstractSet

// ListTestl_java

import java.ut
import java.ut
import java.ut
import java.ut
import java.ut
import java.ut
import java.ut

public class L

il _AbstractCollection;
il _AbstractList;

il ArraylList;
il.TreeSet;
il.lterator;
il_LinkedList;
il_Vector;

istTestl {

static Vector vl = new Vector();

static ArraylList v2 =
static LinkedList v3 =

new ArrayList();
new LinkedList();

static TreeSet v4 = new TreeSet();
static TreeSet v5 = new TreeSet();

static void printList(String name,
) ; AbstractCollection a) {
int i=0;
for (lterator e=a.iterator();e.hasNext() ; i++)
System.out.print(*" " + name +
U[U+i+]= "+ e.next());
System.out.printin();

%tatic void prv() {
printList("vl",vl);
printList("v2",v2);
printList(*"v3",v3);
printList(v4",v4);
printList("v5",v5);
System.out.printin();

%ublic static void main(String argv[]){
vl.add(new Integer(10));
vl.add(new Integer(15));
v2.add(new Integer(10));
v2.add(new Integer(15));
v3.add(new Float(10));
v3.add(new Float(15));
v4.add(new Float(10));
v4.add2new FIoatélS;g
v5.add(new Float(15));
v5.add(new Float(10));

if (vl.equals(vl)) System.out.printin(’vl=vi™);
if (vl.equals(v2)) System.out.printin('vi=v2"™);
if (vl.equals(v3)) System.out.printin(’vl=v3"™);
if (v2.equals(v3)) System.out.printin('v2=v3"™);
if (v2.equals(v4)) System.out.printin('v2=v4"™);
if (v3.equals(v4)) System.out.printin(*v3=v4"™);
if (v4.equals(v5)) System.out.printin('v4=v5");

prvQ;

// vl.add(vl); Stack overflow
vl.add(v2);
v3.addAll(v2);

// v2.add(vl); Stack overflow
v4_add(new Float(20));

v4.addAIl(V5);

prvQ;

}
> java ListTestl
vi:vé
V1=V,
vi=v5_
v1[0]= 10 v1[1]= 15
v2[0]= 10 v2[1]= 15
v3[0]= 10.0 v3]1]= 15.0
v4[0]= 10.0 v4[1]= 15.0
v5[0]= 10.0 v5[1]= 15.0
v1[0]= 10 vi[1]= 15 v1[2]= [10, 15]
v2[0]= 10 v2[1]=_15
v3[0]= 10.0 v3]1]= 15.0 v3 2 = 10 v3[3]= 15
v4[0]= 10.0 v4[1]= 15.0 v4[2]= 20.0
v5[0]= 10.0 v5[1]= 15.0

equals

Particle
Rocket

// Universe._java
import java.util.*;
public class Universe {

static int xg = 0, yg =
static int height = 25, W|dth = 25;

static class Particle {
String name;

int pos[] = {0, 0};
int dot[] = {0, 0};
int acc[] = {0, 0};
Particle(String n, int px,
int vx, int vy) {
name = n; pos[0] = px; pos[1] = py;
dot[0] = vx; dot[1] =vy;

int py,

garticle(String n, int px,
this(n,px,py,0,0);

%nt[] pos() { return pos; }
int[] pos(int x, inty) {

pos[0] = x; pos[1] = y;
return pos;

int py) {

|nt vel() { return dot; }

pub |c int[] vel(int x, inty) {
dot[0] = x; dot[1] =vy;
return dot;

|nt[] accg return acc; }
int[] acc(int x, inty) {
acc[0] = x; acc[l] =y;
return acc:

3oid step() {
pos[0] += dot[0]; pos[1] += dot[1];
dot[0] += acc[0]; dot[1] += acc[1];

void statusl()
System.out._print(name + "'s P:(" +

pos[0] + ™, ™ + pos[1]
dot%O] , "+ dot[1]

super.



Py AL+
¢ Gorasnedsy ?CC%O] Gt
if (iscrashe

System.out. pr%ntln( ");

System.out.print("
}

ioid status() {
statusl();
System.out.printin();

+acc[1] +™) ");

" 4 pame + "

%oolean iscrashed() {
return( (pos[0] < width) && (pos[1] > height));

}
}
static class Rocket extends Particle {
int motor[] ={0,
public Rocket(Strlng n, int x0,
int vx, int vy,
super(n, x0, y0, vx, vy);
motor(mx, my);

int y0,
int mx, int my) {

int[] motor() { return motor; }

int[] motor(int x, int y) {
motor[0] = x; motor[1] = y;
acc[0] = xg + x; acc[1] = yg + y;
return motor;

ioid status() i
super.status1i()
System.out._printin(* M:(" +
motor[0] + ", " +
3 motor[1] + ™) ");
}

static void main(String argv[]) {
Particle[] ps = new Particle[6];

ps[0] = new Particle(new String(“pl1"),4,3,2,5);
ps[1] = new Particle(*'p2",0,0,0,1);

ps[2] = new Particle( p3 1,1,9,4),

ps[3] = new Rocket('rl1" ,2,3,4,3,2,1);

ps[4] = new Rocket(r2",7,5,2,1,7,6);

ps[5] = new Rocket('r3",2,4,4,2,2,3);

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

for(int i=0; i<6; i++) {
ps[i]- status()
psLi].stepQ;
}
}

}
> java Universe
pl®s P:(4, 3) V:(2, 5) A:(0, 0)
p2*s P:(0, 0) V:(0, 1) A:(0, 0)
p3"s P:(1, 1) V:(9, 4) A:(0, 0
rl*s P:(2, 3) V:(4, 3) A:(2, 5) M:(2, 1)
r2°s P:(7, 5) V:(2, 1) A:(7, 10) M:(7, 6)
r3°s P:EZ, 4; V:E4, 2; A:gz, 7; M:(2, 3)
pl®s P:(6, 8) V:(2, 5) A:(O0,
p2"s P:(0, 1) V:(0, 1) A:(0, O
p3"s P:(10, 5) V:(9, 4) A:(0, 0)
rl"s P:(6, 6) V:(6, 8) A:(2, 5) M:(2, 1)
r2"s P:(9, 6) V:i(9, 11) A: (7 10) M: (7 6)
r3"s P:(6, 6) V:(6, 9) A:(2, 7) M:(2, 3)
pl"s P:(8, 13) V:(2, 5) A:(O,
p2°s P:(0, 2) V:(0, 1) A:(O, O)
p3"s P:(19, 9) V:(9, 4) A: (0
ri*s P:(12, 14) V:(8, 13) (2 5) M:(2, 1)
r2ss P:(18, 17) V:i(16, 21) A:i(7, 10) M: (7 6)
r3"s P:(12, 15) V:(8, 16) A:(2, 7) M:(2,
pl"s P:(10, 18) V:(2, 5) A:(0, 0)
p2*s P:(0, 3) V:(0, 1) A:(0, 0)
p3°s P:(28, 13) V:(9, 4) A:(0, O
rl*s P:(20, 27) V:(10, 18) A:(2, 5) ;

rl crashed M:(2,
r2"s P:(34, 38) V:(23, 31) A:(7, 10) M:(7, 6)
r3"s P:(20, 31) V:(10, 23) A:(2, 7) ;

r3 crashed M: (2 3)
pl"s P:(12, 23) V:(2, 5) A:(0, 0)
p2°s P:(0, 4) V:(0, 1) A:(0, 0)
p3"s P:(37, 17) V:(9, 4) A:(0, 0)
rl*s P:(30, 45) V:(12, 23) A:(2, 5) M:(2, 1)
r2°s P:§57, 69; V:230, 41; A:E?, 10) M:(7, 6)
r3"s P:(30, 54) V:(12, 30) A:(2, 7) M:(2, 3)

crashed ");

Java
(thread of execution)
Java
start
Java
Java
6.1

// ThreadTest.java

class EchoTread extends Thread {
int i =0;

public v0|d sleep(int a) {

%ubllc void run() {
while (i++ < 3) {
System.out.printin("hello ™ + i + " in
try {
sleep(1000,300);
} catch (InterruptedException e) {

}
}
}

public class ThreadTest {
public static void main(String argv[]){

EchoTread thl = new EchoTread();
EchoTread th2 = new EchoTread();
System.out.printIn(*"Thread test");
thl.start();

th2.start();

System.out.printin(*end Start™);

Thread start

Thread
% javac ThreadTest.java

5 java ThreadTest
Thregd test
tar

n T

e[lo 1 1n Thread-
ello 1 1n Threag-
ello 2 1n Threaqg-
ello 2 1n Threaqg-
ello 3 1n Threag-
ello 3 1n Thread-

start

// Test.java
import java.io.*;
class EchoTread extends Thread {

int i =0;
public v0|d sleep(int a) {

%ublic void run() {
while (i++ < 3) {
System.out.printin("hello ™ + i + " in "
+ getName());
try {
sleep(1000,300);
} catch (InterruptedException e) {

new

" + getName());

run



}
}}
}

public class Test {
public static Runtime run = Runtime.getRuntime();
public stagic void main(String argv[]){
int i=0;
EchoTread thl = new EchoTread();
EchoTread th2 = new EchoTread();
System.out.printIn("Thread test™);
thl.start();
while (i++ < 100) {
run.gcQ);

ystem.out.printin(end Startl™);
th2.start();
while (i++ < 100) {

run.gcQ);

ystem.out.printin(end Start2");

gc(garbage collection)

% javac Test.java
% Java Test

e i ﬁ“ﬂwsgg i

a t%
n T
e o n rea
eljo 3 In rea
eflo 2 In
ello 3 1In

rea

(GC: garbage collection)

Java
Thread
(object)
“nalize
6.2 Runnable
Java
Runnable java.lang
java.lang CharSe-
quence, Cloneable, Comparable
extends
implements
implements

// RunnableTest. java
class Echo implements Runnable {
inti =0;
public void run() {
while (i++ < 3) {
System.out.printin("hello " + 1);
try {
Thread.sleep(1000);

} catch (InterruptedException e) {
}
}}
}

public class RunnableTest {
public static void main(String argv[]){

Echo el = new Echo();
Thread thl = new Thread(el);
Echo e2 = new Echo();
Thread th2 = new Thread(e2);
System.out.printin(“Echo test™);
thl.start();
th2.start();
System.out.printin(*end start™);

~/lecture/soft402/java/thread> javac RunnableTest.java
~/lecture/soft402/java/thread> java RunnableTest

cho test
elilo I
ello
ello
ello
ello
ello
run
7
[ 97]
7.1 awt
Java awt(Abstract window tool)
Frame Graphics
Frame
new
resize show

// Car.java
import java.awt.*;
class Car extends Frame

public boolean handleEvent(Event e)

{
if (e.id == Event_WINDOW_DESTROY)
System.exit(0);
return super.handleEvent(e);

puglic void paint(Graphics g)
{

.clearRect(0,20,400,100);
.drawRect(50,60,150,30);
.drawOval (80,90,20,20);
.drawOval (150,90,20,20);
.drawLine(80,60,120,30);
.drawLine(120,30,170,30);
.drawLine(170,30,190,60);
.drawString(*'Hello",120,80);

[(ej{eo)le}{oNioN(oJlo)(a]

puglic static void main(String argv[])
Frame f = new Car();
f.resize(220,120);
f.show();

}

% javac Car.java
% java Car
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3: Javacar

handleevent

7.2 Applet

Java  applet appletviewer

Applet paint

Applet init(

) start(
) stop(
) paint( )
destroy( )

Car Applet

// AppletCar.java

import java.awt.*;

import java.applet.*;

public class AppletCar extends Applet

public void paint(Graphics g)
{

.clearRect(0,20,400,100);
.drawRect(50,60,150,30);
.drawOval (80,90,20,20);
.drawOval (150,90,20,20);
.drawLine(80,60,120,30);
.drawLine(120,30,170,30);
.drawLine(170,30,190,60);
.drawString(*'Hello",120,80);

[(e}(e}jle}loNoN(o}(o)(o]

applet Ap-

pletCar.html appletviewer

% cat AppletCar.html
<APPLET code="AppletCar.class" width=220 height=120>
</APPLET>

% appletviewer AppletCar.html

97 )
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// AnimationCar.java

import java.awt.*;

import java.applet.*;

public class AnimationCar extends Applet
implements Runnable

private Thread trig = null;
private int x;
public void start() {
if (trig null) {
trig = new Thread(this); trig.start();

%ublic void stop() {
if (trig != null && trig.isAlive()) trig.stopQ);
trig.stop();

public void init() {x = 200; }
public void run() {
while (trig !'= null) {
repaint();
try { Thread.sleep(125); }
catch (Exception e) {

showStatus("Error: " + e);

X -= 5;
if (x == 0) x = 200;
}

%ublic void paint(Graphics g)
{

.clearRect(0,00,400,100);
.drawRect(x+50,40,150,30);
.drawOval (x+80,70,20,20);
.drawOval (x+150,70,20,20);
.drawLine(x+80,40,x+120,10);
.drawLine(x+120,10,x+170,10);
.drawLine(x+170,10,x+190,40);
.drawString(*'"Hello",x+120,60);

[(ejle}{o}{o}(o}(o}la}la]

puglic void update(Graphics g) { paint(g); }

javac appletviewer

AnimationCar.html

% cat AnimationCar.html
<APPLET code="AnimationCar.class" width=220 height=120>
</APPLET>

% appletviewer AnimationCar._html

Applet
Runnable

repaint
update update

paint

paint



9 Java ot
PostfixOp:
James Gosling, Bill Joy, Guy Steele, Gilad i
Bracha: \The Java TM Language Speci cation, Sec-
ond Edition"”, Addison-wesley, ISBN 0-201-31008-2,

Selector: .
. ldentifier [Arguments]
hi

2000.
http://java.sun.com/docs/books/jls/

. this _
. super SuperSuffix
. new InnerCreator
[ Expression ]

SuperSuffix:

Sun James Gosling CMU  Andrew Arguments
Project Sun  NeWS()Network-extensible Window Identifier [Arguments]
BasicType:
System) byte
Java BNF(Backus Naur Form) S %Ft
In
{denotes zero or one occurrences of x. f?ng
denotes zero or more occurrences of X. oubple
x | y means one of either x or y. Arguments8pt:

Identlfl

QU&'Ierdﬁgentl Egr:
Identifier { .

Literal: -
IntegerLiteral

FloatingPointLiteral
e S
ﬁo?lﬁanL ?ral
Expression
) ExpreSS|onl [AssignmentOperator Expressionl]]
AssignmentOperator:
+=

Identifier }

[ Arguments ]

Arguments:

( [Expression { , Expression }] )

BracketsOpt:

Creator:{

InnerCre
ArrayCrea

[}
Qualifiedldentifier
( ArrayCreatorRest | ClassCreatorRest )
7§e |f|er ClassCreatorRest
orkes

[ C] BracketsOpt Arraylnitializer | Expression ]
{[ Expression ]}
BracketsOpt )

ClassCreatorRest:

Arguments [ClassBody]

Arraylnitializer:

{ [variablelnitializer
{, Varlablelnltlallzer} 11}

Y%= Variable n|t|?I|z
<<= nitializer
;;g_ ExpreSS|on
Type: N ParExpression:
Identifier { . ldentifier } BracketsOpt ( Expression )
BasicType Block: Bl kS
StatementExpression: BIockSta%em ockStatements }
Expression
p ron IockStatement }
ConstantExpress!on. BlockStagene ? a riableDeclarationStatement
Exi ressioﬁgreSS'on nter ace5 ?aratlon
p - - - Identlfler :] Statement
_Expression2 [ExpressionlRest] LocalVariableDeclarationStatement:
ExpressionlRest: [final] Type VariableDeclarators ;
[ ? Expression : Expressionl] StatemengiOCk
Expression2 : 2 .
_ - if ParExpression Statement [else Statement]
Expression3 [Expression2Rest - :
ExpressiongRest: [Exp ] for ( ForlnitOpt ; [Expression] ; ForUpdateOpt )

{Infixop Expression3}
Expression3 instanceof Type
Infixop:

- SBatEment -
while ParExpression Statement
do Statement while ParExpression ;
try Block ( Catches | [Catches] finally Block )
switch ParExpression
{ SwitchBlockStatementGroups }
synchronized ParExpression Block
return [Expression] ;
throw Expression ;

< break [Identlflef]
2= continue [ldentifier]
< Expre§s!onStatement
>> Identifier : Statement
>>> Catches:
+ CatchClause {CatchClause}
* CatchCIause
/ atch ( FormalParameter ) Block
% SW|tchBIockStatementGroups
Expression3: { SwitchBlockStatementGroup }

PrefixOp Expression3

( Expr | Type ) Expression3

Primary {Selector} {PostfixOp}
Primary:

( Expression )

this [Arguments]

super SuperSufflx

new
Identlfler { . ldentifier }[ ldentifierSuffix]
BasicType BracketsOpt .class

SwitchBlockStatementGroup:

SwitchLal

BW tchLabel BlockStatements
asé ConstantExpression :

MoreStatemen%ExpreSS|ons.

ForlInit:

{ , StatementExpression }

StatementExpression MoreStatementExpressions
[final] Type VariableDeclarators

ForUpdate:

StatementExpression MoreStatementExpressions

Identlfleréuf%IaSS ) Modlfler?Oﬁgdlfler }
( ] BracketsOpt . class | Expression ]) Modifier
Arguments public
. ( class | this | super Arguments | protected
) new InnerCreator ) private

PrefixOp: sEatic

I+ g stFact

il ina

1 native

Z synchronized

11



e

rlc
VarlabIeDeclarators
VariableDeclarator { ,
VariableDeclaratorsRest:
VariableDeclaratorRest { ,
ConstantDeclaratorsRest:
ConstantDeclaratorRest { , ConstantDeclarator }

VariableDecl
8 %r¥ter “VariableDeclaratorRest
Constant gc r?

titrer ConstantDeclaratorRest
VariableDeclaratorRest:

BracketsOpt [ = Variablelnitializer]

ConstantPeclaratqrRest
B E % 8pt = Varlablelnltlallzer

Vi bl 1
aria e?gc ar?ler gracketsOpt
CompilationUnit:

[package Qualifiedldentifier ;

{TypeDeclaration}
ImportDeclaration:

import ldentifier { .
TypeDeclaration:

ClassOrInterfaceDeclaration

CIassOrIDggr;aceDsclaration:

VariableDeclarator }
VariableDeclarator }

Identifier } [ . * ] ;

(CIassDecIaratlon | InterfaceDeclaration)

CIassDecI?ratl?H
entifier 3
[extends Type] [implements TypelList] ClassBody

1 faceDecl
nter ace %C ?ace ?Qentlfler
[extends TypeList] InterfaceBody

TypelList:

Type { , Type}
ClassBody:

{ {ClassBodyDeclaration} }
InterfaceBody:

{ {InterfaceBodyDeclaration} }
ClassBodyDeclaration:

&statlc] Block
odlflersOpt MemberDecl

MemberDeﬁ
et rFieldDec
faentltler &ethodB aratorRes
egge ter acebec gFat pratorres
MethodO
ethodbrys gentlfler MethodOrFieldRest

MethodOr, |e|d EeB claratorRest
aiictaratorse

Interfacegoﬁ ec aratlon

ModlflersOpt InterfaceMemberDecl

Interfac?M%mb dDec
i nt%r%aceMethodDecIaratorRest

sedliieroreis)
’[e
?nterfaceMethodOrFleIdRest

ara%orsRest ;
?terfacsMethodDecIaratorRest

araFBarameters BracketsOpt
[throws QualifiedldentifierList] (
MethodBody | ; )
VoidMethedDeclBratorRest:
ormalParameters’ o
[throws QualifiedldentifierList]
( MethodBody | ; )
e RS e FO BF S Ereesope
throws QualifiedldentifierList] ;

[
V0|dlnteEfacevsthodD claratorRest:
aramete

12
throws QualifiedldentifierList] ;

Construchr ei&aratorRest
arameters

[throws QualifiedldentifierList] MethodBody
QualifiedldentifierList:
Quallfledldentlfler {.
FormalParameter
[F ormalParameter {,
FormalParaneter
[final] Type VariableDeclaratorld
MethodBody:
Block

InterfaceMetﬁ?gg E

nt| 1er
InterfacSMet 2%95

MethodDeE

Qualifiedldentifier}
FormalParameter}] )

1. aNumber 3

if (aNumber >= 0)

1 {ImportDeclaratio

12

if (aNumber == 0) ) )
System.out.printin("first string");
else System.out.printin(“second string™);
System.out._printIn("third string™);

class Rectangle {
int width;
int helght

int ar ga
return width*herght;

}

public class SomethinglsWrong {
public static void main(String[] args) {
Rectangle myRect;
myRect.width = 40;
myRect.height = 50;
System.out.printin(

"myRect"s area is " + myRect.area());

class StringTest{
public static void main(String argv[]) {

String sl = "abc";
String s2 = "abc";
char s3[] = {"a","b","c"};
String s4 = new String(s3);
System out.printin(sl:" + sl +
2+ 82 +
" 2"+ 83 +
" s4:t + s4);
if (sl == s2)
System out.printIn(sl == s2 true™);
if (sl == s4)
System out.printIn('sl == s4 true™);
if (s2 == s4)
System out.printIn(s2 == s4 true™);
}

}

4. Universe.java



