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Lesson 1. The First Java Programs

1.1. Install Java compiler.
This can be done by downloading the Java compiler and installing it following the instructions.

1.2. The first Java program

a. Use any editor, create a file called "HelloWorld.java":

/* Hello World, the first Java application */
class HelloWworld {

public static void main (String args[]) {
Systemout.printin("Hello Wrld!'");
}

}

b. Compile the program using "javac HelloWorld.java"
c. Execute the program using "Java HelloWorld"

d. Change the output into "This is my first Java program".

1.3. The first Java applet

a. Use any editor, create a file called "HelloWorldApplet.java™:

/* First Hello World Applet */
i nport java.awt . G aphics;
public class Hell oWrl dAppl et extends java. appl et. Appl et {
public void paint(Gaphics g) {
g.drawstring("Hello world!", 5, 25);
}

}

b. Create a file called "testapplet.html™:

<HTM_>

<HEAD>

<TI TLE>Hel | 0 to Everyone! </ Tl TLE>

</ HEAD>

<BODY>

<P>My Java Appl et says:

<APPLET CODE="Hel | oWor| dAppl et . cl ass" W DTH=150 HEl GHT=25>
</ APPLET>

</ BODY>

</ HTM.>

c. Compile "HelloworldApplet.java"
d. Use Netscape of IE to open the testapplet.html file. View the execution of the applet.

e. Change the output into "This is my first Java applet".

1.4. The first object-oriented program
a. Create Java program "Motorcycle.java":

cl ass Motorcycle {
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String neke;
String color;
bool ean engi neSt at e;

void startEngine() {

if (engineState == true)
Systemout.println("The engine is already on.");
el se {

engi neState = true;
System out.println("The engine is now on.");

}

voi d showAtts() {
Systemout.println("This motorcycle is a "
+ color + " " + nake);
if (engineState == true)
Systemout. println("The engine is on.");
el se Systemout.println("The engine is off.");

}

public static void main (String args[]) {
Mot or cycl e m = new Motorcycl e();
m make = "Yamaha Rz350";
m col or = "yel | ow';
Systemout.printin("Calling showAtts...");
m showAt t s() ;
Systemout.printin("-------- ");
Systemout.println("Starting engine...");
m st art Engi ne() ;
Systemout.println("-------- ");
Systemout.printin("Calling showAtts...");
m showAt t s() ;
Systemout.printin("-------- ");
Systemout.println("Starting engine...");
m st art Engi ne() ;

}

}

b. Compile and test run the program.

c. Add an attribute "int yearMade", modify other parts of the program, and test it again.

1.5. Fonts in Java
a. Create "HelloAgainApplet.java™:

i mport java.awt .G aphics;
i nport java.aw . Font;
i mport java.aw . Col or;

public class Hel | oAgai nAppl et extends java. appl et. Appl et {
Font f = new Font (" Ti nesRoman", Font. BOLD, 36) ;
public void paint(Gaphics g) {
g.setFont (f);
g. set Col or (Col or.red);
g.drawsString("Hell o again!", 5, 40);
}
}

b. Create "HelloAgain.html":
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<HTM_>

<HEAD>

<TI TLE>Anot her Appl et </ TI TLE>

</ HEAD>

<BCODY>

<P>My second Java appl et says:

<BR><APPLET CODE="Hel | oAgai nAppl et . cl ass" W DTH=200 HElI GHT=50>
</ APPLET>

</ BODY>

</ HTML>

c. Compile and test run the applet.

d. Modify the program to use "Font.ITALIC", and the "Color.yellow".

Lesson 2. Java Basics

2.1. Arithmetic calculation
a. Create program "ArithmeticTest.java":

class ArithmeticTest {
public static void main (String args[]) {
short x = 6;

int y =4;

float a = 12. 5f;

float b = 7f;

Systemout. println("
System out. println("
Systemout. println("
System out. println("
Systemout. println("
System out. println("
Systemout. println("

D ®» X X X X X
-~ .
<

}
}

b. Compile and test run the program.

2.2. Dates

a. Create program "CreateDates.java":

i mport java.util.*;
i mport java.text.*;
cl ass CreateDates {
public static void main(String args[]) {
Date d1 = new Date(); // the current date
Systemout.printin("Date 1: " + dl);

/1 year, nonth (starting 0), day

Gregori anCal endar d2 = new G egori anCal endar (1999, 7, 1);

Systemout.printin("Date 2: " + d2.get(d2. DAY _OF_VEEK) +" "+
d2. get (d2. MONTH) +" "+ d2.get(d2. DATE) +" "+ d2.get(d2. YEAR) );

// A date string
Dat eFormat fnt = Dat eFormat. get Dat el nst ance( Dat eFor mat . FULL,
Local e. US) ;

try {
Date d3 = fnt.parse("Saturday, July 4, 1998");
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Systemout.printin("Date 3:
} catch (ParseException e) {
Systemerr.printlin(e);
}

}

b. Compile and test run the program.

2.3. Strings

a. Create program "TestString.java™:

class TestString {

+ d3);

public static void main(String args[]) {

String str = "Now is the winter of our discontent”;
String strl = "This is another string";

String str2;

Systemout.println("The string is: " + str);

Systemout. println("Length of this string:

+ str.length());

Systemout. println("The character at position 5:

+ str.charAt(5));

Systemout. println("The substring from11l to 17:
+ str.substring(11, 17));
Systemout. println("The index of the character d:

+ str.indexOf('d'));

System out. print("The i ndex of the beginning of the ");

Systemout.println("substring \"winter\": "
+ str.indexOf ("winter"));

Systemout.println("The string in upper case:

+ str.toUpperCase());
Systemout. println("Stringl:

+ strl);

Systemout. println("Sane object (str and strl1)? " + (str ==

str2 = str;
Systemout. println("String2:
System out . println("Same object

}

b. Compile and test run the program.

2.4. Arrays

a. Create program "ArrayTest.java":

class ArrayTest {

+ str2);

(str and str2)? " + (str ==

String[] firstNames = { "Dennis", "Grace", "Bjarne",
String[] lastNanes = new String[firstNames.|ength];

voi d printNames() {

;;;tgm:ogi.println(first Names[i] + " +
g;iemout.printIn(firstNanes[i] + " +
g;iemout.printIn(firstNanes[i] + " +
IS)J;;emout.printIn(firstNamE\s[i] + " "+

"James" };

| ast Names[i]);
| ast Nanes[i]);
| ast Nanes[i]);

| ast Nanes[i]);

strl));

str2));
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public static void main (String args[]) {
ArrayTest a = new ArrayTest();
a. print Nanes();

Systemout.println("---------- ");
a.lastNanmes[0] = "Ritchie";

a.l ast Names[1] = "Hopper";
a.lastNames[2] = "Stroustrup”;
a.l astNames[ 3] = "CGosling";

a. print Nanes() ;

}

b. Compile and test run the program.

2.5. Loops

a. Create program "NameLoop.java":

cl ass NamelLoop {
String[] firstNanmes = { "Dennis", "Gace", "Bjarne", "Janes" };
String[] lastNanmes = new String[firstNanmes.|ength];

voi d printNames() {
for (int i =0; i < firstNanes.length; i++)
Systemout.println(firstNanmes[i] + " " + lastNanes[i]);
}

public static void main (String args[]) {
ArrayTest a = new ArrayTest();
a. print Nanes();

Systemout.println("---------- ");
a.l astNanes[ 0] = 'thchle

a. |l ast Names[ 1] = "Hopper"

a.l ast Names[2] = "Stroust r up";

a.l astNanmes[ 3] = "Gosling";

a. print Nanes();

}

b. Compile and test run the program.

2.6. Parameter passing — by reference
a. Create program “PassReference.java”:

cl ass PassByReference {
int onetoZero(int arg[]) {
int count = O;

for (int i =0; i <arg.length; i++) {
if (argli] ==1) {
count ++;
arg[i] = 0;
}

return count,;

public statlc void main (String arg[]) {
int arr[] ={ 1, 3, 4, 5, 1, 1, 7 };
PassByReference test = new PassByReference();
i nt nunOnes;
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Systemout.print("Values of the array: [ ");

for (int i =0; i <arr.length; i++) {
Systemout.print(arr[i] + " ");

}

Systemout.printin("]1");

numOnes = test.onetoZero(arr);

Systemout. println("Nunber of Ones = " + nuntnes);
Systemout. print("New val ues of the array: [ ");
for (int i =0; i <arr.length; i++) {

Systemout.print(arr[i] + " ");

}
Systemout.printin("]");

}
b. Compile and test run the program.
2.7. Handling arguments
a. Create program “EchoArgs”:
cl ass EchoArgs {
public static void main(String args[]) {
for (int i =0; i < args.length; i++) {
Systemout.println("Argunent " + i + ": " + args[i]);
}
}
b. Compile and test run the program, using “javac EchoArgs 1 2 3 Go”
2.8. Converting types

a. Create program “SumAuverage.java”:

cl ass SumAver age {
public static void main (String args[]) {
int sum= 0;

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

sum += I nteger.parselnt(args[i]);
}
Systemout.println("Sumis: " + sun;
Systemout.println("Average is: " +

(float)sum/ args.length);

b. Compile and test run the program, using “javac SumArgs 1 2 3 4”

Lesson 3. Classes and Methods

3.1. Constructor
a. Create program “Person.java”:

cl ass Person {
String nane;

11
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int age;

Person(String n, int a) {
name = n;
age = a;

}

void printPerson() {
Systemout.print("H, nmy nane is " + nanme);

Systemout.printin(". | am" + age + " years old.");
}
public static void main (String args[]) {
Person p;

p = new Person("Laura", 20);
p. print Person();
Systemout.println("-------- ");
p = new Person("Tomy", 3);
p. print Person();
Systemout.println("-------- ");
}
}

b. Compile and test run the program.

c. Add attribute “String sex” to the Person class. Test it again.

3.2. Inheritance
a. Create class “PrintClass.java”:
class Printd ass {

int x = 0;

int y =1;

void printMe() {
Systemout.printIn("x is " +x +", yis " +y);

Systemout.println("l aman instance of the class "

this.getd ass().getNane());
}
b. Create class “PringSubClass.java” that inherits from PrintClass:

class PrintSubC ass extends Printd ass {
int z = 3;

public static void main(String args[]) {
Pri nt SubCl ass obj = new Print Subd ass();
obj . printMe();
}
c. Compile and test the program. The problem: z is not printed out.

d. To overcome the problem: overwrite the PrintMe() method.

class PrintSubC ass2 extends Printd ass {
int z = 3;

void printMe() {
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Systemout.printin("x is " +x +", yis" +y +
",zis " + 2);

Systemout.println("l aman instance of the class " +
this.getd ass().getName());

}

public static void main(String args[]) {
Print SubCl ass2 obj = new Print SubCl ass2();
obj . printMe();

}

Lesson 4. Applet Basics

4.1. HTML page and applet
a. Create applet “HelloAgainApplet.java™:

i mport java.awt .G aphics;
i nport java.aw . Font;
i mport java.aw . Col or;

public class Hel | oAgai nAppl et extends java. appl et. Appl et {
Font f = new Font (" Ti nesRoman", Font. BOLD, 36) ;

public void paint(Gaphics g) {
g.setFont(f);
g. set Col or (Col or.red);
g.drawsString("Hello again!", 5, 40);
}
}

b. Create HTML file “HelloAgainApplet.html”:

<HTM.>

<HEAD>

<TI TLE>Thi s page has an applet on it</TITLE>
</ HEAD>

<BODY>

<H2>Lesson 4: Session 1: Hell o Agai n</ H2>
<P>My second Java appl et says:

<BR><APPLET CODE="Hel | oAgai nAppl et . cl ass" W DTH=200 HElI GHT=50>
Hel | o Agai n!

</ APPLET><P>

<A HREF="Hel | oAgai nAppl et . j ava">The Sour ce</ A>
</ BODY>

</ HTM.>

c. Compile the applet and view the html file.

4.2. Alignment
a. Create html file “HelloAgainAlign.html”:

<HTM.>

<HEAD>

<TI TLE>Thi s page has an applet on it, aligned |eft</TITLE>
</ HEAD>

<BCDY>

<H2>Lesson 4: Session 2: Hello Again (Align)</H2>

13
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<P><APPLET CODE="Hel | oAgai nAppl et. cl ass"

W DTH=200 HEI GHT=50 ALI| GN=LEFT>Hel | o Agai n! </ APPLET>
To the left of this paragraph is an applet. It's a
sinmpl e, unassunming applet, in which a small string is
printed in red type, set in 36 point Tines bold.

<BR CLEAR=ALL>

<P>In the next part of the page, we denobnstrate how
under certain conditions, styrofoam peanuts can be
used as a heal thy snack.

<p>

<A HREF="Hel | oAgai nAppl et . j ava">The Source</A>

</ BODY>

</ HTM.>

b. Test the html file.

4.3. Passing parameters
a. Create applet “MoreHelloApplet.java”

i mport java.awt .G aphics;
i mport java.awt. Font;
i mport java. awt. Col or;

public class MreHell oAppl et extends java. appl et. Applet {

Font f = new Font ("Ti nesRoman", Font.BOLD, 36);
String nane;

public void init() {
name = get Par anet er ("nanme");

if (nanme == null)
name = "Laura";
name = "Hello " + name + "!";

}

public void paint(Gaphics g) {
g.setFont (f);
g. set Col or (Col or.red);
g.drawstri ng(nanme, 5, 40);

}

b. Create html file “MoreHelloApplet.html”:

<HTM_>
<HEAD>
<TI TLE>Hel | o! </ TI TLE>
</ HEAD>
<BCODY>
<H2> Lesson 4: Session 3: Mre Hello (Bonzo)</H2>
<pP>
<APPLET CODE="Mor eHel | oAppl et. cl ass" W DTH=200 HEI GHT=50>
<PARAM NAMVE=nane VALUE="Bonzo">
Hell o to whoever you are!
</ APPLET><P>
<A HREF="Mor eHel | oAppl et . j ava">The Source</ A>
</ BODY>
</ HTML>

c. Test the html file again without the parameter.
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Lesson 5. Graphics, Fonts, and Colours

5.1. Lines and rectangles
a. Create applet “LineRec.java”:

/* lines + rectangles */

i mport java.aw .G aphics;
public class LineRec extends java.applet. Applet {
public void paint(Gaphics g) {
g. drawlLi ne( 10, 10, 150, 25);
g. drawRect (10, 30, 60, 60) ;
g.fillRect(120, 30, 60, 60);
g. drawRoundRect (10, 110, 60, 60, 10, 10);
g.fill RoundRect (120, 110, 60, 60, 20, 20);

}
}

b. Create html file “LineRec.html”:

<HTM>

<HEAD>

<TI TLE>Li nes</ Tl TLE>

</ HEAD>

<BODY BGCOLOR="white">

<H2>Lesson 5, Session 1: Lines and Rectangl es</ H2>
<P>A sinmpl e graphics exanple that draws a |ine:
<BR><APPLET CODE="Li neRec. cl ass" W DTH=200 HEI GHT=200>
</ APPLET>

<p>

<A HREF="Li neRec.j ava">The Source</A>

</ BODY>

</ HTM.>

c. Compile the applet and test the html file.

d. Change the parameters of line and rectangles to experiment the effects.

5.2. Polygons, ellipses, and arcs.
a. Create Applet “MyPoly.java”:

/* pol ygons */
i mport java.aw .G aphics;
public class MyPoly extends java. appl et. Appl et {
public void paint(Gaphics g) {
int exes[] = { 39,94,97,142,53,58, 26 };
int whys[] = { 33,74, 36,70, 108, 80, 106 };
int pts = exes.|ength;
g. dr awPol ygon( exes, whys, pts);
}
}

b. Create Applet “MyPoly2.java”:

/* polygons 2 */
i mport java.awt .G aphics;
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i mport java.aw . Pol ygon;
public class M/Pol y2 extends java. appl et. Appl et {
public void paint(Gaphics g) {
int exes[] = { 39,94,97, 142,53, 58, 26 };
int whys[] = { 33,74, 36, 70, 108, 80, 106 };
int pts = exes.|ength;
Pol ygon poly = new Pol ygon( exes, whys, pts);
g.fill Pol ygon(poly);
}
}

c. Create Applet “MyArcl.java”:

/* arcs 1 */
i nport java.awt . G aphics;
public class M/Arcl extends java. appl et. Applet {
public void paint(Gaphics g) {
g. drawAr c( 20, 20, 60, 60, 90, 180) ;
g.fill Arc(120, 20, 60, 60, 90, 180);
}
}

d. Create Applet “MyArc2.java™:

/* arcs */

i nport java.awt . G aphics;

public class M/Arc2 extends java. appl et. Applet {
public void paint(Gaphics g) {
g. drawAr c( 10, 20, 150, 50, 25, - 130) ;
g.fill Arc(10, 80, 150, 50, 25, -130);

}
}

e. Create Applet “MyOval.java”:

i mport java.awt .G aphics;
public class MyOval extends java.appl et. Applet {
public void paint(Gaphics g) {
g. drawoval (20, 20, 60, 60);
g.fillOval (120, 20, 100, 60);
}
}

f. Create html file “PolyElliArc.html”:

<HTM_>

<HEAD>

<TI TLE>Pol ygons, Ellipses, and Arcs</ Tl TLE>

</ HEAD>

<BODY BGCOLOR="whi te">

<H2>Lesson 5, Session 2: Polygons, Ellipses, and Arcs</H2>
<P>A sinpl e graphics exanple that draws a pol ygon:
<BR><APPLET CODE="MPol y. cl ass" W DTH=200 HEl GHT=150>
</ APPLET>

<pP>

<A HREF="MPol y.java">The Source</A>

<P>A sinmpl e graphics exanple that draws a filled pol ygon:
<BR><APPLET CODE="MPol y2. cl ass" W DTH=200 HEI GHT=150>

</ APPLET>

<pP>

<A HREF="MPol y2. j ava" >The Source</ A>
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<P>A sinmpl e graphics exanple that draws circul ar arcs:
<BR><APPLET CODE="MArcl. cl ass" W DTH=200 HEl GHT=100>
</ APPLET>

<pP>

<A HREF="MArcl.java">The Source</A>

<P>A sinmpl e graphics exanple that draws elliptical arcs:
<BR><APPLET CODE="MAr c2. cl ass" W DTH=200 HEl GHT=150>

</ APPLET>

<pP>

<A HREF="MArc2.java">The Source</A>

<P>A sinpl e graphics exanple that draws ovals:
<BR><APPLET CODE="MyOval . cl ass" W DTH=260 HElI GHT=120>
</ APPLET>

<pP>

<A HREF="M/Oval . j ava">The Source</A>

</ BODY>
</ HTM_>

g. Compile the applets and test the html file

h. Change some of the parameters in applets to test the effects.

5.3. Fonts.

a. Create applet “ManyFonts.java”

i nport java.aw . Font;

i mport java.aw .G aphics;

public class ManyFonts extends java. appl et. Appl et {

public void paint(Gaphics g) {

Font f = new Font("Ti nesRoman", Font.PLAIN, 18);
Font fb = new Font ("Ti mnesRoman", Font.BOLD, 18);
Font fi = new Font ("Ti mesRoman", Font.|TALIC, 18);
Font fbi = new Font ("Ti mesRoman", Font.BOLD + Font.|TALIC, 18);

.set Font (f);

.drawstring("This is a plain font", 10, 25);

. set Font (fb);

.drawsString("This is a bold font", 10, 50);
.setFont (fi);

.drawstring("This is an italic font", 10, 75);
.set Font (fbi);

.drawstring("This is a bold italic font", 10, 100);

QO QOQOQ®

}
b. Create html file “ManyFonts.html”;

<HTM_>

<HEAD>

<TI TLE>Many Font s</ Tl TLE>

</ HEAD>

<BODY BGCOLOR="whi te">

<H2>Lesson 5, Session 3: Fonts</H2>

<P>Print lots of fonts in a Java appl et:

<BR><APPLET CODE="ManyFonts. cl ass" W DTH=250 HEI GHT=150>
</ APPLET>

<pP>
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<A HREF="ManyFonts. j ava">The Source</ A>
</ BODY>
</ HTML>

c. Compile the applet and test the html file.

d. Change the parameters of the applet and view the effects.

5.4. Colours

a. Create applet “ColorBoxes.java™:

i mport java.awt .G aphics;
i nport java.aw . Col or;
public class Col or Boxes extends java.appl et. Appl et {
public void paint(Gaphics g) {
int rval, gval, bval;

for (int j =30; j < (getSize().height -25); j += 30)

for (int i =5; i < (getSize().width -25); i += 30) {
rval = (int)Math.floor(Math.random() * 256);
gval = (int)Mth.floor(Mth.randon() * 256);
bval = (int)Math.floor(Math.randon() * 256);

g. set Col or (new Col or(rval, gval , bval));
g.-fillRect (i, j, 25, 25);

g. set Col or (Col or. bl ack);
g.drawRect (i -1, j-1, 25, 25);

}
b. Create html file “ColorBoxes.html”:

<HTM_>

<HEAD>

<TI TLE>Col ored Boxes</ Tl TLE>

</ HEAD>

<BCDY>

<H2>Lesson 5, Session 4: Col ored Boxes</H2>
<pP>

<APPLET CODE="Col or Boxes. cl ass" W DTH=400 HEI GHT=150>
</ APPLET>

<p>

<A HREF="Col or Boxes. j ava">The Source</A>

</ BODY>

</ HTML>

c. Compile the applet and test the html file.

5.5. Put things together: A lamp.

a. Create applet “Lamp.java”:

i mport java.awt.*;
public class Lanp extends java. appl et. Applet {
public void paint(Gaphics g) {
/1 the lanmp platform
g.fill Rect (0, 250, 290, 290);
/1 the base of the | anp
g. drawli ne(125, 250, 125, 160);
g. drawLi ne(175, 250, 175, 160);

18
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/1 the |l anp shade, top and bottom edges
g. dr awAr c( 85, 157, 130, 50, - 65, 312);
g. dr awAr c( 85, 87, 130, 50, 62, 58) ;
/1 lanmp shade, sides
g. drawkLi ne(85, 177, 119, 89) ;
g. drawLi ne( 215, 177, 181, 89);
/1 dots on the shade
g. fill Arc(78, 120, 40, 40, 63,-174);
g.fillOval (120, 96, 40, 40);
g. fill Arc(173, 100, 40, 40, 110, 180);

}

b. Create html file “Lamp.html”:

<HTM>

<HEAD>

<TI TLE>A Lanp (or a nushroon)</ Tl TLE>

</ HEAD>

<BCDY>

<H2>Lesson 5, Session 5: A Lanp (or a nushroon) </ H2>
<pP>

<APPLET CODE="Lanp.cl ass" W DTH=300 HElI GHT=300>

If you were running Java, you would see a | anp here.
</ APPLET>

<pP>

<A HREF="Lanp. java">The Source</A>

</ BODY>

</ HTML>

c. Compile the applet and test the html file.

Lesson 6. Animation, Images, Threads, and Sound

6.1. A digital clock

a. Create applet “DigitalClock.java”:

i nport java.awt . G aphics;
i mport java.aw . Font;
i mport java.util.Cal endar;
i mport java.util.G egorianCal endar;
public class Digital dock extends java. appl et. Appl et
i mpl ements Runnabl e {
Font theFont = new Font (" Ti mesRonan", Font. BOLD, 24);
Gregori anCal endar theDat e;
Thread runner;

public void start() {
if (runner == null) {
runner = new Thread(this);
runner.start();

}
}
public void stop() {
if (runner !'= null) {
runner.interrupt();
runner = null;
}

}
public void run() {
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while (true) {
repaint();
try { Thread. sl eep(1000); }
catch (InterruptedException e) { }

}

}
public void paint(Gaphics g) {
t heDat e = new G egori anCal endar () ;
g. set Font (t heFont);
g.drawsString("" + theDate.getTine(), 10, 50);

}
b. Create html file “DigitalClock.html”:

<appl et code="Di gital C ock. cl ass" hei ght =85 wi dt h=340>
</ appl et >

c. Compile the applet and test the html file.

d. Understand the thread concept and structure.

6.2. The colour swirl
a. Create applet “ColorSwirl.java™:

i mport java.awt .G aphics;

i nport java.aw . Col or;

i mport java.aw . Font;

public class ColorSwirl extends java.appl et. Appl et
i mpl ements Runnabl e {

Font f = new Font ("Ti nesRoman", Font.BOLD, 48);
Col or colors[] = new Col or[50];
Thread runner;

public void start() {
if (runner == null) {
runner = new Thread(this);
runner.start();

}
}
public void stop() {
if (runner !'= null) {
runner.interrupt();
runner = null;
}
}

public void run() {

/1 initialize the color array
float ¢ = O;

for (int i =0; i <colors.length; i++) {
colors[i] =
Col or. get HSBCol or (¢, (float)1.0,(float)1l.0);
c += .02;

}

/1 cycle through the colors

int i =0;

while (true) {
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set Foreground(colors[i]);
repaint();

| ++;

try { Thread. sl eep(200); }

catch (InterruptedException e) { }
if (i == colors.length ) i = 0;

}

public void paint(Gaphics g) {
g.setFont(f);
g.drawstring("Look to the Cookie!", 15, 50);

}
b. Create html file “ColorSwirl.html”:

<appl et code="Col orSwirl.cl ass" hei ght=70 w dt h=430>
</ appl et >

c. Compile the applet and test the html file.

6.3. Use images.
a. Create applet “LadyBug.java™:

i mport java.awt .G aphics;
i nport java.aw .| nage;
public class LadyBug extends java. appl et. Appl et {

| mage bugi ng;

public void init() {

bugi ng = get | mage( get CodeBase(),
"i mages/ | adybug. gi f");
}

public void paint(Gaphics g) {
int iwidth = bugi ng. getWdth(this);
i nt iheight = buging. getHeight(this);
int xpos = 10;
Il 25 %
g. drawl mage(bugi ng, xpos, 10,
iwidth / 4, iheight / 4, this);
/1 50 %
xpos += (iwidth / 4) + 10;
g. drawl mage( bugi ng, xpos , 10,
iwidth / 2, iheight / 2, this);
/1 100%
xpos += (iwidth / 2) + 10;
g. drawl mage( bugi ng, xpos, 10, this);
/1 150% x, 25%y
g. drawl mage(bugi ng, 10, iheight + 30,
(int)(iwidth * 1.5), iheight / 4, this);

}
b. Create html file “LadyBug.html”:

<appl et code="LadyBug. cl ass" hei ght =250 w dt h=230>
</ appl et >

c. Compile the applet and test the html file.
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6.4. Image adjustment
a. Create applet “ImageSampler.java”:

i mport java.applet.*;
i mport java.awt.?*;

/** An applet that denonstrates inmage scaling, cropping, and flipping */
public class | nageSanpl er extends Applet {
| rage i;

/** Load the inmage */

public void init() { i = getlnmage(this.getDocunentBase(), "tiger.gif"); }
/** Display the image in a variety of ways */

public void paint(Gaphics g) {

g.drawstring("Oiginal inmage:", 20, 20); /1 Display original image
g.drawi mage(i, 110, 10, this); /1 Ad version of draw nage()
g.drawstring("Scal ed I mages: ", 20, 120); /1 Display scal ed i mages
g.drawl mage(i, 20, 130, 40, 150, 0, 0, 100, 100, this); [/ New version
g. drawi mage(i, 60, 130, 100, 170, O, O, 100, 100, this);

g. drawi mage(i, 120, 130, 200, 210, 0, 0O, 100, 100, this);

g. drawi mage(i, 220, 80, 370, 230, 0, 0, 100, 100, this);

g.drawstri ng(" Cropped | mages: ", 20, 250); /1 Display cropped inages
g.drawi mage(i, 20, 260, 70, 310, 0O, 0, 50, 50, this);

g.drawi mage(i, 80, 260, 130, 310, 25, 25, 75, 75, this);

g. drawi mage(i, 140, 260, 190, 310, 50, 50, 100, 100, this);
g.drawstring("Flipped | mages:", 20, 330); /1 Display flipped imges
g.drawi mage(i, 20, 340, 120, 440, 100, 0, 0, 100, this);

g. drawi mage(i, 130, 340, 230, 440, 0, 100, 100, O, this);

g.drawl mage(i, 240, 340, 340, 440, 100, 100, 0, 0O, this);
g.drawstring("Scal ed, Cropped, and Flipped:", 20, 460); // Do all three
g.drawi mage(i, 20, 470, 170, 550, 90, 70, 10, 20, this);

}
}

b. Create html file “ImageSampler.html”:
<APPLET CODE="|mageSanpl er. cl ass" W DTH=400 HEl GHT=600></ APPLET>

c. Compile the applet and test the html file.

6.5. Using Swing: A Simple Exmaple

a. Create the “SwingApplication.java” program:

i mport javax.sw ng.*; /1 This is the final package nane.
//inport comsun.java.swing.*; //Used by JDK 1.2 Beta 4 and all
/1Swing rel eases before Swing 1.1 Beta 3.
i mport java.awt.*;
i nport java.awt.event.*;
public class Swi ngApplication {
private static String | abel Prefix = "Nunber of button clicks:
private int nunClicks = O;
publ i ¢ Component creat eConponents() {
final JLabel |abel = new JLabel (label Prefix + "0 "),
JButton button = new JButton("l'ma Swing button!");
but t on. set Mhenoni c(KeyEvent. VK _I|);
butt on. addActi onLi st ener (new Acti onLi stener () {



Java Network Programming 23

public void actionPerforned(ActionEvent e) {
nunCl i cks++;
| abel . set Text (I abel Prefix + nund i cks);

}
1)
| abel . set Label For (button);
/*
* An easy way to put space between a top-Ilevel container
* and its contents is to put the contents in a JPanel
* that has an "enpty" border.
*/
JPanel pane = new JPanel ();
pane. set Bor der ( Bor der Fact ory. cr eat eEnpt yBor der (

30, //top

30, //left
10, //bottom
30) //right

)
pane. set Layout (new Gri dLayout (0, 1));
pane. add(button);
pane. add(| abel );
return pane;

public static void main(String[] args) {
try {
U Manager . set LookAndFeel (
U Manager . get Cr ossPI at f or nLookAndFeel Cl assNane()) ;
} catch (Exception e) { }
//Create the top-level container and add contents to it.
JFrane franme = new JFranme(" Sw ngApplication");
Swi ngAppl i cation app = new Swi ngApplication();
Conponent contents = app. creat eConponents();
frame. get Cont ent Pane() . add(cont ents, BorderLayout. CENTER);
/1 Finish setting up the frame, and show it.
frame. addW ndowLi st ener (new W ndowAdapt er () {
public void w ndowC osi ng(W ndowEvent e) {
System exit(0);
}

frlalme. pack();
franme. setVisible(true);

}

b. Compile the program and test run it.

6.6. Simple animation: A bouncing circle
a. Create applet “BouncingCircle.java™:

i nport java.applet.*;

i mport java.awt.*;

/** An applet that displays a sinple anination */

public class BouncingCircle extends Applet inplements Animation {
int x = 150, y = 50, r=50; /1 position and radius of the circle
int dx = 11, dy = 7, /1 trajectory of circle

/** A timer for animation: call our animate() nethod ever 100
* mlliseconds. Creates a new thread. */

Ani mationTinmer tinmer = new Ani mationTimer(this, 100);

/** Draw the circle at its current position */

public void paint(Gaphics g) {
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g. set Col or (Col or.red);
g.-fillOval (x-r, y-r, r*2, r*2);
}

/** Move and bounce the circle and request a redraw.
* The timer calls this method periodically. */
public void animate() {
/1 Bounce if we've hit an edge

if ((x-r +dx <0) ||] (x +r + dx > bounds().width)) dx = -dx;
|| (y +r + dy > bounds().height)) dy = -dy;

if ((y-r +dy <0)
/!l Move the circle
X += dx; y += dy;

/1 Ask the browser to call our paint() nethod to draw the circle

/l at its new position
repaint();

}

/** Start the tinmer when the browser starts the applet */
public void start() { tiner.start_animation(); }

/** Pause the timer when browser pauses the applet */
public void stop() { tinmer.pause_animation(); }

}

/** This interface for objects that can be animted by an Ani mationTi mer */

interface Animation { public void animate(); }

/** The thread class that periodically calls the animate() nethod */

cl ass Ani mationTi mer extends Thread {

Ani mation animation; // The animation object we're serving as tiner for
i nt del ay; /! How many m|liseconds between "ani mation frames"

public AnimationTi ner (Ani mati on ani mation, int delay) ({
this.animation = ani mation
thi s. del ay = del ay;

}

public void start_animation() {
if (isAlive()) super.resune();
el se start();

}

public void pause_animation() { suspend(); }

/** Loop forever, calling animate(), and then pausing the specified tine.

public void run() {
for(;;) {

ani mation. ani mate();
try { Thread.sleep(delay); } catch (InterruptedException e) {

}
}
}

b.Create htm file “BouncingCircle.htm":

<APPLET CODE="Bounci ngCircle. class" W DTH=300 HEI GHT=300></ APPLET>
c. Compile the applet and test the html file.

d. Change the image to a square and test the program again.

}
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6.7. Sound

a. Create applet “AudioLoop.java™:

i mport java.awt .G aphics;
i nport java. appl et. Audi od i p;

public class Audi oLoop extends java. appl et. Appl et
i mpl ements Runnabl e {
Audi o i p bgsound;
Audi oCl i p beep;
Thread runner;

public void start() {
if (runner == null) {
runner = new Thread(this);
runner.start();

}
}
public void stop() {
if (runner !'= null) {
if (bgsound !'= null) bgsound. stop();
runner.interrupt();
runner = null;
}
}

public void init() {
bgsound = get Audi od i p(get CodeBase(), "audi o/ | oop. au");
beep = get Audi oC i p(get CodeBase(), "audi o/ beep.au");

}

public void run() {
if (bgsound !'= null) bgsound. | oop();
while (runner !'= null) {
try { Thread. sl eep(5000); }
catch (InterruptedException e) { }
if (beep !'= null) beep.play();

}
}
public void paint(Gaphics g) {
g.drawstring("Pl ayi ng Sounds....", 10, 10);
}

}
b. Create html file “AudioLoop.html”:

<appl et code="Audi oLoop. cl ass" hei ght =200 wi dt h=400>
</ appl et >

c. Compile the applet and test the html file.

d. Change the audio clips to play another set of sound.

Lesson 7. Event and Interactivity

7.1. Draw spots

a. Create applet “Spots.java”:
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/* draw bl ue spots at each nmouse click */
i mport java.awt .G aphics;

i nport java.aw . Col or;

i mport java.aw . Event;

public class Spots extends java.applet. Applet {
final int MAXSPOTS = 10;
int xspots[] = new int[ MAXSPOTS] ;
int yspots[] = new i nt[ MAXSPOTS];
int currspots = O;

public void init() {
set Backgr ound( Col or. white);
}

publi ¢ bool ean mouseDown(Event evt, int x, int y) {
if (currspots < MAXSPOTS) {
addspot (x,y);
return true;

el se {
Systemout. println("Too many spots.");
return fal se;

}

voi d addspot (int x,int y) {
xspots[currspots] =
yspots[currspots] =
currspot s++;
repaint();

}

public void paint(Gaphics g) {
g. set Col or (Col or. bl ue);
for (int i = 0; i < currspots; i++) {

g.fillOval (xspots[i] - 10, yspots[i] - 10, 20, 20);

}
b. Create html file “Spots.html”

<HTM_>

<HEAD>

<TI TLE>Dr aw Spot s</ Tl TLE>

</ HEAD>

<H2>Lesson 7, Session 1: Draw Spots</H2>
<BODY>

<pP>

<APPLET CODE="Spots. cl ass" W DTH=300 HEl GHT=300>
</ APPLET>

<pP>

<A HREF="Spots.java">The Source</ A>

</ BODY>

</ HTML>

c. Compile the applet the test the html file.

d. Change the applet to draw small red squares..

26
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7.2. Draw lines
a. Create applet “Lines.java”:

/* draw | ines at each click and drag */
i nport java.awt . G aphics;

i mport java.aw . Col or;

i nport java.aw . Event;

i mport java.aw . Point;

public class Lines extends java.applet. Applet {
final int MAXLI NES = 10;
Point starts[] = new Point[ MAXLINES]; // starting points
Poi nt ends[] = new Poi nt [ MAXLI NES] ; /1 endi ngpoints
Poi nt anchor; /] start of current line
Point currentpoint; // current end of line
int currline = 0; // nunber of lines

public void init() {
set Backgr ound( Col or. white);
}

publi ¢ bool ean mobuseDown(Event evt, int x, int y) {
if (currline < MAXLINES) {
anchor = new Point(Xx,y);
return true;

el se {
Systemout. println("Too nany lines.");
return fal se;
}
}

public bool ean mouseUp(Event evt, int x, int y) {
if (currline < MAXLINES) {
addl i ne(x,y);
return true;

el se return fal se;

}

public bool ean nmouseDrag(Event evt, int x, int y) {
if (currline < MAXLINES) {
currentpoint = new Point(x,y);
repaint();
return true;

el se return false;

}

void addline(int x,int y) {
starts[currline] = anchor;
ends[currline] = new Point(x,Y);
currline++
currentpoint = null;
anchor = null;
repaint();

public void paint(Gaphics g) {
/1 Draw existing lines
for (int i =0; i <ecurrline; i++) {
g.drawLi ne(starts[i].x, starts[i].y,



Java Network Programming 28

ends[i].x, ends[i].y);

/1 draw current line

g. set Col or (Col or. bl ue);

if (currentpoint != null)
g. drawLi ne(anchor. x, anchor .y,
current point.x, currentpoint.y);

}
b. Create html file “Line.html”:

<HTM_>

<HEAD>

<TI TLE>Dr aw Sone Li nes</ Tl TLE>

</ HEAD>

<H2>Lesson 7, Session 2: Draw Sone Lines</H2>
<BODY>

<p>

<APPLET CODE="Li nes. cl ass" W DTH=300 HEI GHT=300>
</ APPLET>

<pP>

<A HREF="Li nes.java">The Source</A>

</ BODY>

</ HTM_>

c. Compile the applet and test the html file.
7.3. Scribble lines
a. Create applet “Scribble.java”:

i mport java.applet.*;
i mport java.aw.?*;

/**

* This applet lets the user scribble with the nmouse. It denpbnstrates
* the Java 1.0 event nodel.

**/

public class Scribble extends Applet {
private int last_ x =0, last_.y =0; // Fields to store a point in.

/1 Called when the user clicks.

publi c bool ean mobuseDown(Event e, int x, int y) {
last_x = x; last_y =vy; /1 Remenber the location of the click.
return true;

}

/1 Called when the nouse noves with the button down
public bool ean nmouseDrag(Event e, int x, int y) {

Graphics g = get Graphics(); /1l Get a Graphics to draw with.
g.drawki ne(last_x, last_y, x, y); [/ Drawa line fromlast point to this.
last_x = x; last_y =vy; /1 And update the saved | ocation.
return true;

}
}

b. Create html file “Scribble.html”:
<HTM_>

<HEAD>
<TI TLE>The Scri bbl e Appl et</TlI TLE>
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</ HEAD>

<BCDY bgCol or ="whi te">

Hol d the nmouse button down and scribble in the applet.
Thi s appl et does not know how to refresh itself.

<pP>

<APPLET code="Scri bbl e. cl ass" wi dt h=500 hei ght =300>

</ APPLET>

</ BODY>

</ HTM.>

c. Compile the applet and test the html file.

7.4. Keyboard control

a. Create applet “Keys.java”:

/* press a key then use arrows to nove it around */

i mport java.awt .G aphics;
i nport java.aw . Col or;

i mport java.aw . Event;

i nport java.aw . Font;

public class Keys extends java. appl et. Applet {
char currkey;
int currx;
int curry;

public void init() {
currx = (this.size().width / 2) -8; //default
curry = (this.size().height / 2) -16;
set Backgr ound( Col or. white);
set Font (new Font (" Hel veti ca", Font. BOLD, 36));
}

publi c bool ean keyDown(Event evt, int key) {
switch (key) {
case Event. DOMN:
curry += 5;

br eak;

case Event. UP:
curry -=5;
br eak;

case Event. LEFT:
currx -=5;
br eak;

case Event. RI GHT:
currx += 5;
br eak;

defaul t:
currkey = (char)key;

repaint();
return true;

}

public void paint(Gaphics g) {
if (currkey !'=0) {
g.drawsString(String. val ueO (currkey), currx,curry);
}

}
}
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b. Create html file “Keys.html”:

<HTM>

<HEAD>

<TI TLE>Type a Character</TlI TLE>

</ HEAD>

<BCDY>

<H2>Lesson 7, Session 3: Type a Character and nove it around</H2>
<p>

<APPLET CODE="Keys. cl ass" W DTH=300 HElI GHT=300>
</ APPLET>

<pP>

<A HREF="Keys. java">The Source</A>

</ BODY>

</ HTML>

c. Compile the applet and test the html file.

7.5. Draw lines (Handling Java 1.1 events)
a. Create applet “LinesNew.java”:

/* draw | ines at each click and drag (1.1) */
i mport java.awt .G aphics;

i nport java.aw . Col or;

i mport java.aw . Point;

i nport java.awt.event.*;

public class LinesNew extends java. appl et. Appl et
i mpl ement s Mouseli st ener, MouselMbt i onLi st ener {
final int MAXLINES = 10;
Point starts[] = new Point[ MAXLINES]; // starting points
Poi nt ends[] = new Poi nt [ MAXLI NES] ; /1 endi ngpoints
Poi nt anchor; /] start of current |ine
Point currentpoint; // current end of line
int currline = 0; // nunber of lines

public void init() {
set Backgr ound( Col or. white);
/1 register event |listeners
addMouseli st ener(thi s);
addMouselMbt i onLi st ener (t hi s);

/1l needed to satisfy listener interfaces
public void nouseMbved(MuseEvent e) {}

public void noused i cked(MuseEvent e) {}
public void nouseEnt ered( MouseEvent e) {}
public void nouseExited(MuseEvent e) {}

/!l same as nouseDown
public void nousePressed(MuseEvent e) {
if (currline < MAXLI NES)
anchor = new Point(e.getX(),e.getY());
el se
Systemout.println("Too nany lines.");

/1 same as nouseUp
public voi d nouseRel eased( MouseEvent e) {
if (currline < MAXLI NES)
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addl i ne(e. get X(),e.getY());

}
/1 same as nouseDrag
public void nouseDragged( MouseEvent e) {
if (currline < MAXLINES) {
currentpoint = new Point(e.getX(),e.getY());
repaint();
}

void addline(int x,int y) {
starts[currline] = anchor;
ends[currline] = new Point(x,Yy);
currline++;
currentpoint = null;
anchor = null;
repaint();

}

public void paint(Gaphics g) {
/1 Draw existing |ines
for (int i =0; i <ecurrline; i++) {
g.drawLi ne(starts[i].x, starts[i].y,
ends[i].x, ends[i].y);

/1 draw current |ine

g. set Col or (Col or. bl ue);

if (currentpoint !'= null)
g. drawLi ne(anchor. x, anchor .y,
current point. x, currentpoint.y);

}
b. Create html file:

<HTM_>

<HEAD>

<TI TLE>Dr aw Some Li nes</TI TLE>

</ HEAD>

<H2>Lesson 7, Session 4: Draw Sone Lines (new events)</H2>
<BCDY>

<P>

<APPLET CODE="Li nesNew. cl ass" W DTH=300 HEl GHT=300>
</ APPLET>

<pP>

<A HREF="Li nesNew. j ava">The Source</ A>

</ BODY>

</ HTM.>

c. Compile the applet in Java 1.1 and test the html file.

Lesson 8. Using the Abstract Windowing Toolkit
(AWT)

8.1. Buttons

a. Create applet “ButtonTest.java”:
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/* create a few buttons */
i mport java.awt.?*;
public class ButtonTest extends java.appl et. Applet {
public void init() {
add(new Button("Rew nd"));
add(new Button("Play"));
add(new Button("Fast Forward"));
add(new Button("Stop"));
}
}

b. Create html file “ButtonTest.html”:

<HTM_>

<HEAD>

<TI TLE>But t ons</ Tl TLE>

</ HEAD>

<BODY>

<H2>Lesson 8, Session 1. Buttons</H2>
<p>

<APPLET CODE="ButtonTest.class" W DTH=250 HElI GHT=50>
</ APPLET>

<pP>

<A HREF="ButtonTest.java">The Source</A>
</ BODY>

</ HTM_>

c. Compile the applet and test the html file.

d. Change the applet to use buttons of “home, up, down, left, right”.

8.2. Check boxes (nonexclusive)
a. Create applet “CheckboxTest.java”:

/* check boxes */
i mport java.awt.*;
public class CheckboxTest extends java.applet. Applet {
public void init() {
set Layout (new Fl owLayout ( Fl owLayout . LEFT));
add(new Checkbox(" Shoes"));
add(new Checkbox(" Socks"));
add(new Checkbox("Pants"));
add(new Checkbox("Underwear", true));
add(new Checkbox("Shirt"));
}
}

b. Create html file “CheckboxTest.html”:

<HTM_>

<HEAD>

<TI TLE>Checkboxes (nonexcl usive)</ Tl TLE>

</ HEAD>

<BODY>

<H2>Lesson 8, Session 2: Checkboxes (nonexcl usive)</H2>
<pP>

<APPLET CODE="CheckboxTest.cl ass" W DTH=100 HEl GHT=150>
</ APPLET>

<pP>

<A HREF="CheckboxTest.java">The Source</A>
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</ BODY>
</ HTM_>

c. Compile the applet and test the html file.

d. Change the checkboxes to “papers, books, pencils, clips, writing pads, rulers” and test the program again.

8.3. Radio Buttons (exclusive)
a. Create applet “CheckboxGroupTest.java”:

/* check boxes (radi o buttons) */

i nport java.awt.?*;
public class CheckboxG oupTest extends java.appl et. Appl et {
public void init() {
set Layout (new Fl owLayout ( Fl omLayout . LEFT) ) ;
CheckboxGroup cbg = new CheckboxG oup();

add(new Checkbox("Red", false, chg));
add(new Checkbox("Bl ue", false, chg));
add(new Checkbox("Yell ow', false, cbhg));
add(new Checkbox("Green", true, chg));
add(new Checkbox("Orange", false, cbhg));
add(new Checkbox("Purple", false, cbg));
}
}

b. Create html file “CheckboxGroupTest.html”:

<HTM_>

<HEAD>

<TI TLE>Radi o Buttons (exclusive)</TITLE>

</ HEAD>

<BCDY>

<H2>Lesson 8, Session 3: Radi o Buttons</H2>

<pP>

<APPLET CODE="CheckboxG oupTest.cl ass" W DTH=75 HEl GHT=175>
</ APPLET>

<pP>

<A HREF="CheckboxG oupTest. | ava">The Source</ A>
</ BODY>

</ HTML>

c. Compile the applet and test the html file.

d. Change the radio buttons to “0-2 years old, 3-5 years old, 6-15 years old, 16-18 years old, 19-55 years
old, 55+ years old”, and test the program again.

8.4. Choice Menus

a. Create applet “ChoiceTest.java”:

/* choi ce menus */
i mport java.awt.*;
public class Choi ceTest extends java. appl et. Applet {
public void init() {
Choi ce ¢ = new Choice();
c. add(" Appl es");
c.add("Oranges");
c.add("Strawberries");
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c.add("Bl ueberries");
c. add( " Bananas");
add(c);
}
}

b. Create html file “ChoiceTest.html”:

<HTM_>

<HEAD>

<TI TLE>Choi ce Menus</ Tl TLE>

</ HEAD>

<BCODY>

<H2>Lesson 8, Session 4: Choice Menus</ H2>
<pP>

<APPLET CODE=" Choi ceTest. cl ass" W DTH=100 HEl GHT=150>
</ APPLET>

<pP>

<A HREF="Choi ceTest . java">The Source</A>
</ BODY>

</ HTM_>

c. Compile the applet and test the html file.

d. Change the menu to “Chinses, French, Australian, Indian, Thai, Malay”, and test the program again.

8.5. Text Field

a. Create applet “TextFieldTest.java”:

/* text fields */
i mport java.aw.?*;
public class TextFieldTest extends java.applet. Applet {
public void init() {
set Layout (new Gri dLayout (3, 2,5, 15));
add(new Label ("Enter your nane:"));
add(new Text Fi el d("your name here", 45));
add(new Label ("Enter your phone nunber:"));
add(new Text Fi el d(12));
add(new Label ("Enter your password:"));
TextField t = new TextFi el d(20);
t.set EchoChar (' *");
add(t);
}
}

b. Create html file “TextFieldTest.html|™:

<HTM_>

<HEAD>

<TI TLE>Text Fi el ds</ Tl TLE>

</ HEAD>

<BCODY>

<H2>Lesson 8, Session 5: Text Fiel ds</H2>
<pP>

<APPLET CODE="Text Fi el dTest. cl ass" W DTH=325 HEl GHT=125>
</ APPLET>

<pP>

<A HREF="Text Fi el dTest.j ava">The Source</A>
</ BODY>

</ HTM_>
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c. Compile the applet and test the html file.

d. Test the program again by changing the text fields.

8.6. The FlowLayout class

a. Create applet “FlowLayoutTest.java”:

/* flow ayout test */

i mport java.awt.*;

public class Fl owLayout Test extends java. appl et. Applet {

public void init() {
set Layout (new Fl owLayout ());
add(new Button("One"));
add(new Button("Two"));
add(new Button("Three"));
add(new Button("Four"));
add(new Button("Five"));
add(new Button("Si x"));
}
}

b. Create html file “FI owLayout Test .html”:

<HTM_>

<HEAD>

<TI TLE>FI ow Layout </ Tl TLE>

</ HEAD>

<BODY>

<H2>Lesson 8, Session 6: Flow Layout</H2>
<p>

<APPLET CODE="Fl owLayout Test. cl ass" W DTH=500 HEI GHT=200>
</ APPLET>

<p>

<A HREF="Fl owlLayout Test . j ava">The Source</A>
</ BODY>

</ HTM_>

c. Compile the applet and test the html file.

d. Change the FlowLayout class function call of the Fl owLayout Test . j ava programinto the
following and then test again:

(1) setlLayout(new Fl owLayout (Fl omLayout . LEFT));
(2) setlLayout (new Fl owLayout (Fl owLayout . RI GHT) ) ;
(3) setlLayout (new Fl owLayout (Fl omLayout . LEFT, 30, 10));

8.7. Grid Layout

a. Create applet “Gri dLayout Test .java™:
/* grid |ayouts */

i nport java.aw.?*;
public class GidLayout Test extends java. applet. Applet {
public void init() {
set Layout (new Gri dLayout (3, 2));
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add(new Button("One"));
add(new Button("Two"));
add(new Button("Three"));
add(new Button("Four"));
add(new Button("Five"));
add(new Button("Six"));

}
}

b. Create html file “Gri dLayout Test .html”:

<HTM_>

<HEAD>

<TITLE>Gid Layout </ Tl TLE>

</ HEAD>

<BCODY>

<H2>Lesson 8, Session 7: Gid Layout</H2>
<p>

<APPLET CODE="Gri dLayout Test.cl ass" W DTH=500 HEI GHT=200>
</ APPLET>

<pP>

<A HREF="Gri dLayout Test.j ava">The Source</A>
</ BODY>

</ HTML>

c. Compile the applet and test the html file.

d. Change the Gri dLayout class function call of the Gri dLayout Test.j ava programinto the
followi ng and then test again:

set Layout (new Gi dLayout (3, 3,10, 30));

8.8. The sorder Layouts

a. Create applet “Bor der Layout Test .java™:
/* border |ayouts */

i mport java.awt.*;
public class BorderlLayout Test extends java. applet. Applet {
public void init() {
set Layout (new Border Layout());
add("North", new Button("One"));
add("East", new Button("Two"));
add(" Sout h", new Button("Three"));
add("West", new Button("Four"));
add("Center", new Button("Five"));
}
}

b. Create html file “Bor der Layout Test .html”:

<HTM>

<HEAD>

<TI TLE>Bor der Layout </ Tl TLE>

</ HEAD>

<BCDY>

<H2>Lesson 8, Session 8: Border Layout</H2>

<p>

<APPLET CODE="Bor der Layout Test. cl ass" W DTH=500 HElI GHT=200>
</ APPLET>

<pP>
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<A HREF="Bor der Layout Test . j ava">The Source</A>
</ BODY>
</ HTML>

¢. Compile the applet and test the html file.

d. Change the Bor der Layout class function call of the Bor der Layout Test . j ava programinto the
followi ng and then test again:

set Layout (new Bor der Layout (10, 10));

8.9. A Color Switcher

a. Create applet “But t onAct i onsTest .java™:
/* button actions */
i nport java.aw.?*;

public class ButtonActi onsTest extends java.appl et. Appl et {
Button redButton, bl ueButton, greenButton, whiteButton, bl ackButton;

public void init() {

set Backgr ound( Col or. white);
set Layout (new Fl owLayout ( Fl owmLayout . CENTER, 10, 10));
Handl eBut t on he;
redButton = new Button("Red");
he = new Handl eButton(this, Color.red);
redBut t on. addActi onLi st ener (he);

add(redButton);
bl ueButton = new Button("Bl ue");
he = new Handl eButton(this, Color.blue);
bl ueBut t on. addAct i onLi st ener (he);

add( bl ueButton);
greenButton = new Button("G een");
he = new Handl eButton(this, Color.green);
greenBut t on. addAct i onLi st ener (he) ;

add(greenButton);
whiteButton = new Button("Wite");
he = new Handl eButton(this, Color.white);
whi t eBut t on. addAct i onLi st ener (he);

add(whi t eButton);
bl ackButton = new Button("Bl ack");
he = new Handl eButton(this, Color. bl ack);
bl ackBut t on. addAct i onLi st ener (he);

add( bl ackButton);

}
}

b. Create the HandleButton class:

i mport java.awt.*;
i mport java.awt.event.*;

public class Handl eButton inpl enents ActionListener {
Col or theCol or;
Butt onActi onsTest theApp;
Handl eBut t on( But t onActi onsTest a, Color c) {
theApp = a;
t heCol or = c;
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public void actionPerforned(ActionEvent e) {
t heApp. set Backgr ound(t heCol or) ;

t heApp. repai nt () ;
}

c. Create html file “But t onAct i onsTest .html”:

<HTM.>

<HEAD>

<TI TLE>Butt on Acti ons</ Tl TLE>

</ HEAD>

<BCDY>

<H2>Lesson 8, Session 9: Button Actions</H2>

<p>

<APPLET CODE="ButtonActionsTest.class" W DTH=250 HElI GHT=150>
</ APPLET>

<p>

<A HREF="ButtonActionsTest.java">The Source</A>

<A HREF="Handl eButton.java">The source for the event code</A>
</ BODY>

</ HTML>

d. Compile the applet and test the html file.

Lesson 9. Advanced Usage of the AWT

9.1. Text area
a. Create a Java applet “Text AreaTest . j ava”:

/* text areas */

i mport java.awt.*;
public class Text AreaTest extends java.applet. Applet {
public void init() {

String str = "Once upon a mdnight dreary, while | pondered, weak and

weary,\n" +
"Over many a quaint and curious volume of forgotten lore,\n" +
"While | nodded, nearly napping, suddenly there cane a tapping,\n" +
"As of sone one gently rapping, rapping at ny chanber door.\n" +
"\""Tis some visitor,\" | nuttered, \"tapping at ny chanber door-\n" +
"Only this, and nothing nmore.\"\n\n" +
"Ah, distinctly I remenber it was in the bl eak Decenber,\n" +
"And each separate dying enber wought its ghost upon the floor.\n" +
"Eagerly | wished the nmorrow,- vainly | had sought to borrown" +
"From nmy books surcease of sorrow sorrow for the |ost Lenore-\n" +
"For the rare and radi ant nai den whom the angels nane Lenore-\n" +
"Nanel ess here for evernore.";

add(new Text Area(str));

}
}

b. Create an HTML file “Text Ar eaTest . ham ”:

<HTM_>

<HEAD>

<TI TLE>Text Area</ Tl TLE>
</ HEAD>



Java Network Programming

<BCDY>

<H2>Lesson 9, Session 1: Text Area</H2>

<pP>

<APPLET CODE="Text AreaTest . cl ass" W DTH=450 HElI GHT=200>
</ APPLET>

<p>

<A HREF="Text Ar eaTest . j ava">The Source</A>

</ BODY>
</ HTM_>

c. Compile the applet and test the html file

9.2. Scrolling a list of text.

a. Create the Java applet “Li st sTest . j ava”:

/* scrolling lists */

i mport java.awt.*;
public class ListsTest extends java.applet. Applet {

public void init() {
= new List(5,

Li st

| st

true);

/1l this versionis for 1.02; replace with add() for

| st.
| st.
| st.
| st
| st
| st.
| st.

add(
add(
add(

. add(
. add(

add(
add(

"Ham et");
"d audi us");
"Certrude");
" Pol oni us");
"Horatio");
"Laertes");

"Ophelia");

add(lst);

}
}

b. Create the HTML file “ListsTest.java”:

<HTM_>
<HEAD>

<TI TLE>Scrol l i ng Lists</TITLE>

</ HEAD>
<BCDY>

<H2>Lesson 9, Session 2: Scrolling Lists</H2>

<p>

<APPLET CODE="Li stsTest.class" W DTH=200 HEI GHT=110>
</ APPLET>

<p>

<A HREF="Li stsTest.java">The Source</A>

</ BODY>
</ HTM_>

c. Compile the applet and test the html file

9.3. Sliding bar

a. Create the Java applet “Sl i der Test . j ava™

/* sliders (scrollbars)

*/

1.1
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i mport java.awt.?*;
i mport java.awt.event.*;

public class SliderTest extends java.appl et. Appl et
i mpl ement's Adj ust nent Li stener {
Label 1;

public void init() {
set Layout (new Gri dLayout (1, 2));
| = new Label ("1", Label.CENTER);
add(!);
Scrol | bar sb = new
Scrol | bar (Scrol | bar. HORI ZONTAL, 0, 0, 1, 100) ;
sb. addAdj ust nent Li st ener (t hi s);
add(sb);

public Insets getlnsets() {
return new I nsets(15, 15, 15, 15);

}

public void adjust nent Val ueChanged( Adj ust nent Event e) {
int v = ((Scrollbar)e.getSource()).getValue();
| .setText (String.valued(v));
repaint();
}
}

b. Create the HTML file “Sl i der Test . ham ”:

<HTM_>

<HEAD>

<TI TLE>Sl i ders (scrollbars)</TITLE>

</ HEAD>

<BCODY>

<H2>Lesson 9, Session 3: Sliders (scrollbars)</H2>
<pP>

<APPLET CODE="Sl i der Test.class" W DTH=150 HElI GHT=50>
</ APPLET>

<p>

<A HREF="Sl i der Test.java">The Source</A>

</ BODY>

</ HTML>

c. Compile the applet and test the html file

9.4. Pop-up window

a. Create the Java applet “PopupW ndow. j ava”:
i mport java.awt.?*;

public class PopupW ndow extends java. appl et. Appl et {
Frame w ndow,
Button open, close;

public void init() {
PopupAct i ons handl ebutton = new PopupActions(this);
open = new Button("Open W ndow');
open. addAct i onLi st ener (handl ebutt on);
add( open);
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cl ose = new Button("d ose Wndow');
cl ose. addAct i onLi st ener (handl ebutt on);
add(cl ose);

wi ndow = new BaseFranel("A Popup W ndow');
wi ndow. r esi ze( 150, 150);
wi ndow. show() ;

}
b. Create class file “PopupAct i ons. j ava™:
/* actions for popup w ndow */

i nport java.awt.?*;
i mport java.awt.event.*;

public class PopupActions inplenents ActionListener {
PopupW ndow t heApp;

PopupAct i ons( PopupW ndow wi n) {
theApp = w n;
}

public void actionPerforned(ActionEvent e) {
if (e.getSource() instanceof Button) {

if (e.getSource() == theApp.open) {
if (!theApp.w ndow. i sShowi ng())
t heApp. wi ndow. show() ;

else if (e.getSource() == theApp.close) {
if (theApp.w ndow. i sShow ng())
t heApp. wi ndow. hi de() ;

}
}

c. Create class file “BaseFr anel. j ava”:

i mport java.awt.*;
i mport java.awt.event.*;

cl ass BaseFranel extends Frane {
String message = "This is a Wndow';
Label |;

BaseFranmel(String title) {
super(title);
set Layout (new Bor der Layout ());
| = new Label (message, Label . CENTER);
| . set Font (new Font ("Hel vetica", Font.PLAIN, 12));
add("Center", 1);
}

public Insets getlnsets() {
return new | nsets(20,0,25,0);

}
}

d. Create HTML file “PopupWindow.html”:
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<HTM.>

<HEAD>

<TI TLE>A si npl e popup w ndow</ TI TLE>

</ HEAD>

<BODY>

<H2>Lesson 9, Session 4: A sinple popup w ndow</H2>

<pP>

<APPLET CODE="PopupW ndow. cl ass" W DTH=200 HEI GHT=100>

</ APPLET>

<pP>

<A HREF="PopupW ndow. j ava" >The Source for Popup W ndow</ A><BR>
<A HREF="PopupActi ons.java">The Source for Popup actions</A><BR>
<A HREF="BaseFranel.java">The Source for Base Frane</A>

</ BODY>

</ HTM.>

e. Compile the applet and class files and test the html file

9.5. Pop-up window with a dialogue
a. Create Java applet “PopupW ndowDi al og. j ava™:

i mport java.awt.*;

public class PopupW ndowDi al og ext ends java. appl et. Appl et {
Frane wi ndow,
Button open, cl ose;

public void init() {
PopupActi ons2 handl ebutton = new PopupActions2(this);
open = new Button("Open W ndow');
open. addAct i onLi st ener (handl ebutt on);
add( open);

cl ose = new Button("d ose Wndow');
cl ose. addAct i onLi st ener (handl ebut t on) ;
add(cl ose);

wi ndow = new BaseFrane2("A Popup W ndow');
wi ndow. r esi ze( 150, 150);
wi ndow. show() ;

}
b. Create class file “PopupAct i ons2. j ava™
/* actions for popup w ndow */

i mport java.awt.*;
i mport java.awt.event.*;

public class PopupActions2 inplenents ActionListener {
PopupW ndowDi al og t heApp;
PopupAct i ons2( PopupW ndowhDi al og wi n) {
theApp = wi n;

public void actionPerforned(ActionEvent e) {
if (e.getSource() instanceof Button) {
if (e.getSource() == theApp.open) {
if (!theApp.w ndow. i sShowi ng())
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t heApp. wi ndow. show() ;

else if (e.getSource() == theApp.close) {
i f (theApp.w ndow. i sShow ng())
t heApp. wi ndow. hi de() ;

}
c. Create class file “BaseFr ane2. j ava”:
i mport java.awt.?*;

cl ass BaseFrane2 extends Frane {
String message = "This is a W ndow';
Text Di al og dl ;
Label 1;

BaseFrane2(String title) {
super(title);
set Layout (new Border Layout ());
| = new Label (nmessage, Label . CENTER);
| . set Font (new Font ("Hel vetica", Font.PLAIN, 12));
add("Center", 1);
/1 make a dialog for this w ndow
dl = new TextDialog(this, "Enter Text", true);
dl . resi ze(150, 100);

Button b = new Button("Set Text");
BaseFraneActi ons handl ebutton = new BaseFraneActi ons(this);;
b. addActi onLi st ener (handl ebutt on);
add(" Sout h", b);
}

public Insets getlnsets() {
return new | nsets(20,0, 20,0);

}
}

d. Create class file “BaseFr ameAct i ons. j ava™:
/* actions for franme w ndow */

i mport java.awt.*;
i mport java.awt.event.*;

public class BaseFraneActions inplenents ActionListener {
BaseFrane2 t heApp;

BaseFr aneActi ons(BaseFranme2 win) {
theApp = win;
}

public void actionPerforned(ActionEvent e) {
if (e.getSource() instanceof Button)
t heApp. dl . show() ;
}
e. Create class file “Text Di al og. j ava™:

i mport java.aw.?*;

43



Java Network Programming

i mport java.awt.event.*;

cl ass TextDi al og extends Dial og inplenents ActionListener {
TextField tf;
BaseFr ane2 t heFrane;

Text Di al og(Franme parent, String title, bool ean nodal) {
super (parent, title, nodal);

t heFrame = (BaseFrane2)parent;

set Layout (new Bor der Layout (10, 10));

set Backgr ound( Col or. white);

tf = new Text Fi el d(t heFrane. nessage, 20) ;
add("Center", tf);

Button b = new Button("OK");
b. addAct i onLi st ener (t hi s);
add(" Sout h", b);

}

public Insets insets() {
return new I nsets(30, 10, 10, 10);

}

public void actionPerforned(ActionEvent e) {
if (e.getSource() instanceof Button) {
String | abel = ((Button)e.getSource()).getLabel ();
if (label == "CK")
hi de();
theFrane.|.setText(tf.getText());
}
}
}
}

f. Create HTML file “PopupW ndowDi al og. ht m

<HTM_>

<HEAD>

<TI TLE>A si npl e popup wi ndow with a dial og</TI TLE>

</ HEAD>

<BODY>

<H2>Lesson 9, Session 5: A sinple popup wi ndow with a dial og</H2>
<pP>

<APPLET CODE="PopupW ndowDi al og. cl ass" W DTH=200 HElI GHT=100>

</ APPLET>

<pP>

<A HREF="PopupW ndowDi al og. j ava">The Source for Popup W ndow</ A><BR>
<A HREF="PopupActions2.java">The Source for Popup actions</A><BR>

<A HREF="BaseFrane2.java">The Source for Base Frane</ A><BR>

<A HREF="BaseFraneActi ons.java">The Source for Base Frane acti ons</ A><BR>
<A HREF="Text Di al og. j ava">The Source for Text Di al og</A>

</ BODY>

</ HTM.>

g. Compile the applet and class files and test the html file

9.6. Popup window with dialog and menu
a. Create Java applet “PopupW ndowhMenu. j ava™

i mport java.awt.*;
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public class PopupW ndowMenu extends java. appl et. Appl et {
Frane wi ndow,
Button open, cl ose;

public void init() {
PopupActi ons3 handl ebutton = new PopupActi ons3(this);

open = new Button("Open W ndow');
open. addAct i onLi st ener (handl ebutt on);
add( open);

cl ose = new Button("d ose Wndow');
cl ose. addActi onLi st ener (handl ebutton);
add(cl ose);

wi ndow = new BaseFranme3("A Popup W ndow');
wi ndow. r esi ze( 150, 150);
wi ndow. show() ;

}

b. Create Java class “PopupAct i ons3.j ava”:
/* actions for popup w ndow */

i mport java.awt.*;
i nport java.awt.event.*;

public class PopupActions3 inplenents ActionListener {
PopupW ndowivenu t heApp;
PopupAct i ons3( PopupW ndowiMenu wi n) {
theApp = wi n;
}

public void actionPerforned(ActionEvent e) {
if (e.getSource() instanceof Button) {
if (e.getSource() == theApp.open) {
if (!theApp.w ndow. i sShowi ng())
t heApp. wi ndow. show() ;

else if (e.getSource() == theApp.close) {
i f (theApp.w ndow. i sShow ng())
t heApp. wi ndow. hi de() ;

}
c. Create Java class “BaseFr ane3. j ava”:
i nport java.awt.?*;

cl ass BaseFrane3 extends Frane {
String message = "This is a W ndow';
Text Di al og2 dl ;
Label 1;

BaseFrane3(String title) {
super(title);
set Layout (new Bor der Layout ());
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| = new Label (message, Label . CENTER);
| . set Font (new Font ("Hel vetica", Font.PLAIN, 12));
add("Center", 1);

/1 make a dialog for this w ndow
dl = new TextDi al og2(this, "Enter Text", true);
dl . resi ze(150, 100);

Button b = new Button("Set Text");

BaseFraneActi ons2 handl eact = new BaseFraneActions2(this);;
b. addActi onLi st ener (handl eact) ;

add(" Sout h", b);

MenuBar nmb = new MenuBar () ;

Menu m = new Menu(" Col ors");

Menultem redm = new Menulten("Red");
redni . addAct i onLi st ener ( handl eact) ;

m add(redm ) ;

Menul t em bl uemi = new Menul ten( "Bl ue");
bl uem . addAct i onLi st ener (handl eact);

m add( bl uem ) ;

Menul tem greenmi = new Menulten(" G een");
greenm . addAct i onLi st ener (handl eact) ;

m add( greenmni ) ;

m add( new Menulten("-"));

CheckboxMenul t em bol dni = new CheckboxMenulten{"Bol d Text");
bol dm . addAct i onLi st ener (handl eact) ;

m add( bol dmi ) ;

nb. add(m ;

set MenuBar ( nb) ;

public Insets getlnsets() {
return new | nsets(20,0, 25,0);
}
}

d. Create Java class file “BaseFr ameAct i ons2. j ava™:
/* actions for frame w ndow */

i mport java.aw.?*;
i mport java.awt.event.*;

public class BaseFrameActions2 inplenents ActionListener {
BaseFrane3 t heApp;
BaseFr aneAct i ons2(BaseFrane3 wi n) {

theApp = win;
}

public void actionPerforned(ActionEvent e) {
if (e.getSource() instanceof Button)
t heApp. dl . show() ;
else if (e.getSource() instanceof Menultem {
String | abel = ((Menulten)e.getSource()). getlLabel ();
if (1abel.equals("Red"))
t heApp. | . set Background(Col or.red);
else if (label.equal s("Blue"))
t heApp. | . set Backgr ound( Col or. bl ue) ;
else if (label.equal s("Geen"))
t heApp. | . set Backgr ound( Col or. green);
else if (label.equals("Bold Text")) {
if (theApp.l.getFont().isPlain()) {
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t heApp. | . set Font (new Font (" Hel vetica", Font.BOLD, 12));

el se theApp.|.setFont (new Font("Hel vetica", Font.PLAIN, 12));

}
t heApp. repai nt () ;

}
}

e. Create class file “Text Di al og2. j ava™:

i nport java.aw.?*;
i mport java.awt.event.*;

cl ass TextDi al og2 extends Di al og i npl enents ActionLi stener {
TextField tf;
BaseFr ane3 t heFr aneg;

Text Di al og2( Frane parent, String title, bool ean nodal) {
super (parent, title, nodal);

t heFrame = (BaseFrane3) parent;

set Layout (new Bor der Layout (10, 10));

set Backgr ound( Col or. white);

tf = new Text Fi el d(t heFrane. nessage, 20) ;
add("Center", tf);

Button b = new Button("CK");
b. addAct i onLi st ener (this);
add(" South", b);

}

public Insets insets() {
return new I nsets(30, 10, 10, 10);
}

public void actionPerforned(ActionEvent e) {
if (e.getSource() instanceof Button) {
String |l abel = ((Button)e.getSource()).getLabel ();
if (label == "OK") {
hi de();
theFrane.|.setText (tf.getText());
}
}
}
}

f. Create HTML file “PopupW ndowMenu. ht m ”:

<HTM_>

<HEAD>

<TI TLE>A si npl e popup wi ndow wi th nenus</ Tl TLE>

</ HEAD>

<BODY>

<H2>Lesson 9, Session 6: A sinple popup w ndow with nenus</H2>
<pP>

<APPLET CODE="PopupW ndowienu. cl ass" W DTH=200 HEI GHT=100>

</ APPLET>

<pP>

<A HREF="PopupW ndowienu. j ava" >The Source for Popup W ndow</ A><BR>
<A HREF="PopupActions3.java">The Source for popup actions</A><BR>
<A HREF="BaseFrane3.j ava">The Source for Base Frane</ A><BR>
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<A HREF="BaseFraneActi ons2.java">The Source for Base Frane acti ons</ A><BR>

<A HREF="Text Di al 0g2. j ava">The Source for TextDi al og</ A>
</ BODY>
</ HTM.>

g. Compile the applet and class files and test the html file

9.7. Creating links inside Applets

a. Create the “ButtonLink.java” applet:

i mport java.aw.?*;
i mport java.net. URL;
i mport java.net. Ml f or medURLExcepti on;

public class ButtonLi nk extends java. appl et. Appl et {
Bookmark bmist[] = new BookmarKk[ 3];
public void init() {
bm i st[0] = new Booknark("Wanl ei’s Honme Page",
"http://ww. cm deaki n. edu. au/ ~wanl ei /") ;
bm ist[1] = new Bookmark("Woft",
"http://ww. wsoft.comau");
bm i st[ 2] = new Bookmar k("Java Hone Page",
"http://java. sun.cont');

set Layout (new Gri dLayout (bmist.length,1, 10, 10));

for (int i =0; i <bmist.length; i++) {
add(new Button(bmist[i].nane));
}

public bool ean action(Event evt, Object arg) {
if (evt.target instanceof Button) {
Li nkTo((String)arg);
return true;

}

el se return fal se;

}
voi d LinkTo(String nane) {
URL theURL = null;
for (int i =0; i <bmist.length; i++) {
if (nane.equal s(bmist[i].nane))
theURL = bmist[i].url;

}
if (theURL !'= null)
get Appl et Cont ext (). showDocunent (t heURL) ;

}

b. Create “Bookmark.java” class:

i nport java.net. URL;
i mport java.net. Ml fornmedURLExcepti on;

cl ass Bookmark {
String nane;
URL url;

Bookmark(String name, String theURL) {
thi s. name = nane;
try { this.url = new URL(theURL); }
catch ( Mal f or medURLException e) {
Systemout.printin("Bad URL: " + theURL);
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}
}

c. Create “ButtonLink.html” file:

<HTM_>

<HEAD>

<TI TLE>Button |inks in Java</ Tl TLE>

</ HEAD>

<BCODY>

<H2>Lesson 9, Session 7: Button links in Java</ H2>
<pP>

<APPLET CODE="ButtonLi nk. cl ass" W DTH=200 HElI GHT=100>
</ APPLET>

<p>

<A HREF="ButtonLi nk. java">The Source for Button Link</ A><BR>
<A HREF="Booknark.java">The Source for Bookmark</ A>
</ BODY>

</ HTML>

d. Compile the Java files and test the html file.

e. Change the URLs and test again.

Lesson 10. Networking in Java

10.1. Simple Client/Server communication using sockets: Local Host
a. Create the server Java program “S.java”:

/1 An echo server

/1 Usage: S [port]

/1 The default port is 6789

/1 The Server program should be run first

i mport java.net.?*;
i mport java.io.*;
public class S {
public final static int DEFAULT_PORT = 6789;
public static void main (String args[]) throws | OException {
Socket client;
if (args.length !'= 1)
client = accept (DEFAULT_PORT);
el se
client = accept (Integer.parselnt (args[0]));
try {
PrintWiter witer;
Buf f er edReader reader;
reader = new BufferedReader ( new
| nput St reanReader (client.getlnputStreanm()));
witer = new PrintWiter(new
Qutput StreamWiter(client.getCQutputStrean()));
/1l read a line
String line = reader.readLi ne();
Systemout.println("dient says: " + line);
/'l wite a line
writer.println ("You have connected to the Very Sinple Server.");
writer.flush();
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reader. cl ose();
witer.close();

} finally { // closing down the connection
Systemout.println ("C osing");
client.close ();

}

static Socket accept (int port) throws | OException {

}
}

Systemout.println ("Starting on port " + port);

Server Socket server = new Server Socket (port);
Systemout.println ("Waiting");

Socket client = server.accept ();

Systemout.println ("Accepted from" + client.getlnetAddress ());
server.close ();

return client;

b. Create the client Java program “C.java”:

/1l Aclient of an echo server
/'l Usage: java C <hostname> [ <port>]
/1l The Server program should be run first

i mport java.io.*;

i mport java.net.?*;

public class C {
public static final int DEFAULT_PORT = 6789;
public static void usage() {

}

Systemout.println("Usage: java C [<port>]");
System exit(0);

public static void main(String[] args) {

int port = DEFAULT_PORT;

Socket s = null;

/1 parse the port specification

if ((args.length = 0) && (args.length !'= 1)) usage();
if (args.length == 0) port = DEFAULT_PORT;

el se {

try {
port = Integer.parselnt(args[0]);

}
cat ch( Nunber For mat Exception e) {
usage();

}

ry {
Buf f er edReader reader;
PrintWiter witer;
/1 create a socket to comunicate to the specified host and port
s = new Socket ("l ocal host", port);
/'l create streans for reading and witing
reader = new BufferedReader (new I nput StreanReader (s. getlnputStream()));
witer = new PrintWiter(new QutputStreanWiter(s.getQutputStream()));
/1 tell the user that we've connected
Systemout. println("Connected to " + s.getlnetAddress() +
+ s.getPort());
String line;
/! wite a line to the server
witer.println("Hello, Server");
writer.flush();
/1 read the response (a line) fromthe server
| ine = reader.readLine();

}
t
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/'l wite the line to console

Systemout. println("Server says: " + line);
reader. cl ose();

writer.close();

}
catch (1 CException e) {
Systemerr.printlin(e);

/1 always be sure to close the socket
finally {

try {
if (s!=null) s.close();

}
catch (1 OException e2) { }
}
}
}

c. Compile both programs and test run them. Start the server first, then the client. They should be on the
local machines.

10.2. Exchange of multiple messages

a. Create the server Java program “S1.java”:

/1 An echo server

/1 Usage: Sl [port]

/1 The default port is 6789

/1 The Server program should be run first

i mport java.net.?*;
i mport java.io.*;

public class S1 {
public final static int DEFAULT_PORT = 6789;

public static void main (String args[]) throws | OException {
Socket client;
if (args.length !'= 1)
client = accept (DEFAULT_PORT);
el se
client = accept (Integer.parselnt (args[0]));

try {
PrintWiter witer;

Buf f er edReader reader;
reader = new BufferedReader ( new
| nput St reanReader (client.getlnputStream()));
witer = new PrintWiter(new
Qutput StreamWiter(client.getQutputStrean()));
writer.println ("You are now connected to the Sinple Echo Server.");
writer.flush();
for (;;) {
/1l read a line
String line = reader.readLine();
/1 and send back ACK
witer.println("OK");
writer.flush();

Systemout.printin("dient says: " + line);
if (line.equal s("Server Exit")) {

br eak;
}

reader. cl ose();
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writer.close();
} finally {
Systemout.println ("C osing");
client.close ();
}
}

static Socket accept (int port) throws | OException {
Systemout.println ("Starting on port " + port);
Server Socket server = new Server Socket (port);

Systemout.println ("Waiting");
Socket client = server.accept ();
Systemout.println ("Accepted from" + client.getlnetAddress ());

server.close ();
return client;
}
}

b. Create the client Java program “C1.java”:

/1 A client of an echo server (I ocal host)
/1l Usage: java Cl [<port>]

/1 The Server program should be run first
/'l For Java 2

i mport java.io.*;
i mport java.net.?*;

public class Cl {
public static final int DEFAULT_PORT = 6789;
public static void usage() {
Systemout. println("Usage: java Cl [<port>]");
System exit(0);

}

public static void main(String[] args) {
int port = DEFAULT_PORT;
Socket s = null;
int end = 0;

/'l parse the port specification

if ((args.length = 0) && (args.length !'= 1)) usage();
if (args.length == 0) port = DEFAULT_PORT;

el se {

try {
port = Integer.parselnt(args[0]);

cat ch( Nurmber For mat Exception e) {
usage();
}
}

try {
PrintWiter witer;

Buf f er edReader reader;

Buf f er edReader kbd;

/'l create a socket to comunicate to the specified host and port

/11 net Address nyhost = getLocal Host();

s = new Socket ("l ocal host", port);

/'l create streans for reading and witing

reader = new BufferedReader (new I nput StreanReader (s. getlnputStream()));
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Qut put Stream sout = s. get Qut put Strean();
witer = new PrintWiter(new QutputStreamNiter(s.getCQutputStrean()));
/1l create a streamfor reading from keyboard
kbd = new Buff er edReader (new | nput St r eanReader (Systemin));
// tell the user that we've connected
Systemout. println("Connected to " + s.getlnetAddress() +
" + s.getPort());

String line;
/! read the first response (a line) fromthe server
line = reader.readLine();
/! wite the line to console
Systemout. println(line);
while (true) {
/1 print a pronpt
Systemout.print(">");
System out . fl ush();
/'l read a line fromconsole, check for EOF
I ine = kbd. readLi ne();
if (line.equal s("Server Exit")) end = 1;
/l send it to the server
writer.println(line);
writer.flush();

// read a line fromthe server
| ine = reader.readLine();

/1 check if connection is closed, i.e., EOF

if (line == null) {
System out . println("Connection closed by server.");
br eak;

}

if (end == 1) {
br eak;

}

/! wite the line to console

Systemout. println("Server says: " + line);

reader. cl ose();
writer.close();

}

catch (1 CeException e) {
Systemerr.println(e);

}

/1 always be sure to close the socket
finally {

try {
if (s!=null) s.close();

}
catch (1 OException e2) { }

}
}
}

c. Compile both programs and test run them. Start the server first, then the client. They should be on the
same local machines.

10.3. Executing programs on Internet hosts
a. Create the Java program “InetExample.java” for displaying address information of an Internet host:

i nport java.net.?*;
i mport java.io.*;
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public class InetExanple {
public static void main (String args[]) {
printLocal Address ();
Reader kbd = new Fil eReader (Fil eDescriptor.in);
Buf f er edReader buf feredKbd = new Buf f eredReader (kbd);
try {
String nane;
do {
Systemout.print ("Enter a hostnane or |IP address: ");
Systemout.flush ();
name = bufferedKbd. readLi ne ();

if (nanme !'= null)
pri nt Renot eAddr ess (nane);
} while (nanme != null);

Systemout.println ("exit");

} catch (1 OException ex) {
Systemout.println ("l nput error:");
ex. printStackTrace ();

}
}
static void printLocal Address () {
try {
| net Address nysel f = | net Addr ess. get Local Host ();
Systemout.println ("My name : " + nysel f.getHostNanme ());
Systemout.println ("My P : " + nyself.getHost Address ());
Systemout.println ("My class : " + ipdass (nyself.getAddress ()));
} catch (UnknownHost Exception ex) ({
Systemout.println ("Failed to find nyself:");
ex. printStackTrace ();

}

}
static char ipOass (byte[] ip) {
int highByte = Oxff & ip[0];
return (highByte < 128) ? "A" : (highByte < 192) ? 'B

(highByte < 224) ? 'C : (highByte < 240) ? 'D : 'E';

static void printRenoteAddress (String nanme) {

try {

Systemout.println ("Looking up " + nanme + "...");
| net Addr ess machi ne = | net Addr ess. get ByNanme (nane);
Systemout.println ("Host name : " + machi ne. get Host Nane ());
Systemout.println ("Host IP : " + nachi ne. get Host Address ());
Systemout.println ("Host class : " +

i pd ass (machi ne. get Address ()));
} catch (UnknownHost Exception ex) ({
Systemout.println ("Failed to | ookup " + nane);
}

}
}

b. Create the client Java program “C2.java™:

/1 A client of an echo server (Il ocal host)
/1 Usage: java C2 <serverhost>

/1l The Server program should be run first
/1 For Java 2

i mport java.io.*;
i mport java.net.*

public class C2 {
public static final int DEFAULT_PORT = 6789;
public static void usage() {
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Systemout. println("Usage: java C2 <serverhost>");
System exit(0);
}

public static void main(String[] args) {
int port = DEFAULT_PORT;
String address = ""
Socket s = null;
int end = 0;

/1 parse the port specification
if ((args.length = 0) && (args.length !'= 1)) usage();
if (args.length == 0) {

port = DEFAULT_PORT;

address = "| ocal host";
} else {
address = args[O0];
}
try {

PrintWiter witer;
Buf f er edReader reader;
Buf f er edReader kbd;
/1 create a socket to comunicate to the specified host and port
s = new Socket (address, port);
/'l create streans for reading and witing
reader = new BufferedReader (new I nput StreanReader (s. getlnputStream()));
Qut put Stream sout = s. get Qut put Strean();
witer = new PrintWiter(new QutputStreamNiter(s.getCQutputStrean()));
/Il create a streamfor reading from keyboard
kbd = new Buff er edReader (new | nput St r eanReader (Systemin));
/1 tell the user that we've connected
Systemout. println("Connected to " + s.getlnetAddress() +
+ s.getPort());

String line;
/!l read the first response (a line) fromthe server
I ine = reader.readLine();
/! wite the line to console
Systemout. println(line);
while (true) {
/1 print a pronpt
Systemout.print(">");
System out . fl ush();
/'l read a line fromconsole, check for EOF
I ine = kbd. readLi ne();
if (line.equal s("Server Exit")) end = 1;
/'l send it to the server
writer.println(line);
writer.flush();

// read a line fromthe server
| ine = reader.readLine();

/1 check if connection is closed, i.e., EOF

if (line == null) {
System out . println("Connection closed by server.");
br eak;

}

if (end == 1) {
br eak;

}

// wite the line to console
Systemout. println("Server says: " + line);
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reader. cl ose();
writer.close();

}
catch (1 CeException e) {
Systemerr.println(e);

/1 always be sure to close the socket
finally {

try {
if (s!=null) s.close();

}
catch (1 OException e2) { }
}
}
}

c. Compile both programs and test run them. The “InetExample.java” program displays the information of
any Internet host. The “C2.java” program can run with the “S1.java” program of the previous section. You
may start the S1.java program on any Internet host, then the C2.java program on any Internet host as well.
The two programs can communicate with each other.

10.4. Supporting multiple clients

a. Create the server Java program “S3.java”:

/'l An echo server

/1 Usage: S3 [port]

/1 The default port is 6789

/1 The Server program should be run first

i mport java.net.?*;
i mport java.io.*;

public class S3 extends Thread {
public final static int DEFAULT_PORT = 6789;
private Socket client = null;

public S3(Socket inSock) {
super ("echoServer");
client = inSock;

}

public void run() {
Socket cSock = client;
PrintWiter witer;
Buf f er edReader reader;
try {
String line;
Systemout.println ("Accepted from" + cSock.getlnet Address());
reader = new BufferedReader (new
| nput St r eanReader (cSock. get | nput Strean()));
witer = new PrintWiter(new
Qut put StreanmWiter (cSock. get Qut put Stream()));
writer.println ("You are now connected to the Sinple Echo Server.");
writer.flush();
for () {
// read a line
I ine = reader.readLine();
/1 and send back ACK
witer.println("OK");
writer.flush();



Java Network Programming 57

}

Systemout.println("Cient says: " + line);

if (line.equal s("Server Exit") || line.equals("Client Exit")) break;
}
Systemout.println ("Closing the client " + cSock.getlnetAddress());
reader. cl ose();
writer.close();
cSock. cl ose ();
if (line.equal s("Server Exit")) {

Systemout.println ("Closing the server");

/1 server.close ();

System exit(0);

}

} catch (1 OException el) {
Systemerr.println("Exception: " + el.getMssage());
Systemexit(1);

}

}

public static void main (String args[]) {

Server Socket server = null;

try {
server = new Server Socket ( DEFAULT_PORT) ;
Systemout.println ("Starting on port " + DEFAULT_PORT);

} catch (1 OException e) {
Systemerr.println("Exception: couldt make server socket.");
Systemexit(1);

}
while (true) {
Socket incom ngSocket = null;
/1l wait fot a connection request
Systemout.println("Waiting...");
try {
i ncom ngSocket = server.accept();
/1 call a thread to deal with a connection
S3 es = new S3(incom ngSocket);
es.start();
} catch (1 OException e) {
Systemerr.println("Exception: couldt nmake server socket.");
Systemexit(1);
}
}
}

b. Compile the program and test run it together with the C2.java program of the previous section. Start the
server S3.java first, then the client C2.java. They can run in different machines. You can start a number of

C2.java programs on many host, communicating with the server simultaneously.

Lesson 11. Java Database Connectivity (JDBC)

11.1. Prepare the Access database for JDBC

a. Create a blank Access database, called “dbtest.mdb”

b. Start > Setings = Control Panel > ODBC Data Sources (32bit) = System DSN = Add > Microsoft
Database Driver (*.mdb) = Type in data source name and use “Select” to find the database “dbtest.mdb”;
Use “Options” to set the username and password.
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11.2. Create the CUSTOMER table

a. Create Java program “CreateCustomer.java”:
i mport java.sql.*;

public class CreateCustoner {
public static void main(String args[]) {
String url = "jdbc: odbc: dbtest”;
Connection con;
String createString;
createString = "create table CUSTOMER " +
"(C_NAME varchar(30), " +
"CIDint, " +
"C_ADDR varchar (50), " +
"C_PHONE varchar(12) )";
St at enent stnt;
try {
Cl ass. for Nanme("sun. j dbc. odbc. JdbcCOdbcDri ver") . newl nst ance();
} catch(Exception e) {
Systemerr. print("d assNot FoundException: ");
Systemerr.println(e.get Message());

}
try {
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con = DriverMnager. get Connection(url, "admn", "admn");

stnt = con.createStatenent();

stnt . execut eUpdat e(createString);

stnt.close();

con. cl ose();
} catch(SQ.Exception ex) {

Systemerr.println("SQException: " + ex.getMessage());
}

}

b. Compile the program and run it. Check the database to see if the table is created.

11.3. Create the PRODUCT table

a. Create Java program “CreateProduct.java”:
i nport java.sql.?*;

public class CreateProduct {
public static void main(String args[]) {
String url = "jdbc: odbc: dbtest”;
Connecti on con;
String createString;
createString = "create table PRODUCT " +
"(P_NAME varchar(20), " +
"P_DESC varchar (40), " +
"P_CODE varchar(8), " +
"P_UNIT_PRICE float, " +
"P_STOCK int )";
St at erent stnt;
try {
Cl ass. for Name("sun. j dbc. odbc. JdbcCdbcDri ver") . newl nst ance() ;
} catch(Exception e) {
System err. print("C assNot FoundException: ");
Systemerr.println(e.get Message());
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try {

con = DriverMnager. get Connection(url, "adm n",

stnt = con.createStatenent();

stnt . execut eUpdat e(createString);
stnt.close();
con. cl ose();

} catch(SQ.Exception ex) {

}

Systemerr.println("SQ.Exception: " + ex.getMssage());

}

b. Compile the program and run it. Check the database to see if the table is created.

11.4. Create the TRANSACTION table

a. Create Java program “CreateTransaction.java”:
i nport java.sql.?*;

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

String url = "jdbc: odbc: dbtest”;

Connecti on con;

String createString;

createString = "create table TRANSACTION " +
"(T_IDint, " +
"CIDint, " +
"P_CODE varchar(8), " +
"T_NUMint, " +
"T_TOTAL_PRICE float, " +
"T_DATE date )";

St at erent stnt;

try {

Cl ass. for Name("sun. j dbc. odbc. JdbcCOdbcDri ver") . newl nst ance();

} catch(Exception e) {
Systemerr. print("C assNot FoundExcepti on:
Systemerr. println(e.get Message());

}

try {

con = DriverManager. get Connection(url, "adm n",

stnt = con.createStatenent();

stnt . execut eUpdat e(createString);
stnt.close();
con. cl ose();

} catch(SQ.Exception ex) {

}

Systemerr.println("SQ.Exception: " + ex.getMssage());

}

b. Compile the program and run it. Check the database to see if the table is created.

11.5. Populate the three tables
a. Create Java program “InsertCustomer.java”:
i mport java.sql.*;

public class InsertCustoner {
public static void main(String args[]) {
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String url = "jdbc: odbc: dbtest”;
Connecti on con;

St at enent stnt;

String query = "select * from CUSTOVER';

try {
d ass. for Name("sun. j dbc. odbc. JdbcOQdbcDri ver");

} catch(java.l ang. d assNot FoundException e) {
Systemerr. print("d assNot FoundException: ");
Systemerr.println(e.get Message());

}
try {
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con = DriverMnager. get Connection(url, "admn", "admn");

stnt = con.createStatenent();

stnt. executeUpdate("insert into CUSTOVER " +

"val ues('John Smth', 100, '123 King St.', '03-9123
4567')");
stnt . execut eUpdate("insert into CUSTOVER " +
"val ues(' Al ex Lee', 101, '234 Queen St.', '03-9234
5678')");
stnt. executeUpdate("insert into CUSTOVER " +
"val ues(' Anne Wng', 102, '345 Yarra Ave.', '03-9345
6789')");
stnt . execut eUpdate("insert into CUSTOVER " +
"val ues(' Tanya Foo', 103, '456 Irving Rd.', '03-9456
7890')");
Resul tSet rs = stnt.executeQuery(query);
Systemout.println("C_NAVE C | D C_ADDR C_PHONE");
while (rs.next()) {
String s = rs.getString("C_NAME");
int i =rs.getlnt("C.ID");
String sl = rs.getString("C_ADDR");
String s2 = rs.getString("C_PHONE");
Systemout.printin(s +" " + i +
"+ sl +" " +82);
stnt.close();
con. cl ose();
} catch(SQ.Exception ex) {
Systemerr.println("SQException: " + ex.getMessage());
}
}
}

b. Compile the program and run it. Check the database to see if the table is populated.

c. Create Java program “InsertProduct.java™;

i nport java.sql.?*;
public class InsertProduct {
public static void main(String args[]) {
String url = "jdbc: odbc: dbtest”;
Connecti on con
St at enent stnt;
String query = "select * from PRODUCT";

try {
d ass. for Name("sun. j dbc. odbc. JdbcOdbcDri ver");

} catch(java.l ang. d assNot FoundException e) {
Systemerr. print("d assNot FoundException: ");
Systemerr.println(e.get Message());
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}

try {
con = DriverMnager. get Connection(url, "admn", "admn");

stnmt = con.createStatenent();

stnt . execut eUpdate("insert into PRODUCT " +
"values(' TV, '"Philip, 68cm flat screen', 'T0010',
1200. 00, 10)");
stnt. execut eUpdate("insert into PRODUCT " +
"values('VCR, 'Sony, Md-Drive', 'V100', 500.00, 15)");
stnt. execut eUpdate("insert into PRODUCT " +
"values(' TV, 'Tohisba, 34cm renote control', 'T0012',
300. 00, 20)");
stnt. executeUpdate("insert into PRODUCT " +
"values('PC, 'Dell, 256M RAM 10GHD, 17\" nonitor',
' PO012', 2400.00, 12)");

Resul tSet rs = stnt.executeQuery(query);
Systemout.println("P_NAME P_DESC P_CODE P_UNIT_PRICE

P_STOCK");
while (rs.next()) {
String s = rs.getString("P_NAME");
String s1 = rs.getString("P_DESC");
String s2 = rs.getString("P_CODE");
float f = rs.getFloat("P_UNIT_PRICE");
int i =rs.getlnt("P_STOCK");
Systemout.printin(s + " " + sl + " " + s2 +
e f et ),
}
stnt.close();
con. cl ose();
} catch(SQ.Exception ex) {
Systemerr.println("SQException: " + ex.getMessage());
}
}
}

d. Compile the program and run it. Check the database to see if the table is populated.

e. Create Java program “InsertTransaction.java”:

i mport java.sql.*;
public class InsertTransaction {
public static void main(String args[]) {
String url = "jdbc: odbc: dbtest”;
Connecti on con;
St at emrent stnt;
String query = "select * from TRANSACTI ON';

try {
Cl ass. for Nane("sun. j dbc. odbc. JdbcCOdbcDri ver");

} catch(java.l ang. d assNot FoundException e) {
System err. print("C assNot FoundException: ");
Systemerr.println(e.get Message());

}

try {
con = DriverMnager. get Connection(url, "adnmin", "admn");

stnt = con.createStatenent();

stnt. executeUpdate("insert into TRANSACTION " +
"val ues(500, 100, 'T0010', 1, 1200.00, #1/8/2000#)");
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stnt. executeUpdate("insert into TRANSACTION " +
"val ues(501, 101, 'V100', 2, 1000.00, #2/20/2000#)");

Resul tSet rs = stnt.executeQuery(query);
Systemout.printIn("T_ID CID P_CODE T_NUM
T_TOTAL_PRICE T_DATE");
while (rs.next()) {
int i =rs.getlnt("T_ID");
int il =rs.getlnt("C.ID");
String s = rs.getString("P_CODE");
int i2 =rs.getlnt("T_NUM);
float f = rs.getFloat("T_TOTAL_PRI CE");
Date d = rs. getDate("T_DATE");
Systemout.printin(i +" " +il+" " + s +
ot +i2+" "+ f +" "+ d);
}
stnt.close();
con. cl ose();
} catch(SQ.Exception ex) {
Systemerr.println("SQException: " + ex.getMessage());
}

}

d. Compile the program and run it. Check the database to see if the table is populated.

11.6. Print all column of the three tables
.a. Create Java program “PrintColumns.java”:

i mport java.sql.*;
class PrintColums ({
public static void main(String args[]) {
String url = "jdbc: odbc: dbtest”;
Connection con;
String query = "select * from CUSTOVER';
Statenent stnt;
try {
Cl ass. for Nane("sun. j dbc. odbc. JdbcCOdbcDri ver");
} catch(java.l ang. d assNot FoundException e) {
Systemerr. print("d assNot FoundException: ");
Systemerr.println(e.get Message());

}

try {
con = DriverMnager. get Connection(url, "admn", "admn");

stnmt = con.createStatenent();

Resul tSet rs = stnt.executeQuery(query);
Resul t Set MetaData rsnd = rs. get MetaDat a();
Pri nt Col umTypes. pri nt Col Types(rsnd);
Systemout.println("");
i nt nunmber & Col utms = rsnd. get Col utmCount () ;
for (int i = 1; i <= nunberO Colums; i++) {
if (i >1) Systemout.print(", ");
String columNanme = rsnd. get Col utmNane(i);
System out . print (col unmmNane) ;
}
Systemout.println("");
while (rs.next()) {
for (int i = 1; i <= nunberO Colums; i++) {
if (i >1) Systemout.print(", ");
String columValue = rs.getString(i);
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System out . print (col umVal ue) ;

}

Systemout.println("");
}
stnt.close();
con. cl ose();
} catch(SQ.Exception ex) {
Systemerr. print("SQLException: ");
Systemerr. println(ex. get Message());

}

b. Compile the program and run it. Check the database to see if the table is printed properly.

c. Create Java programs to print the columns of the PRODUCT and the TRANSACTION tables.

11.7. Select statement (one table)
a. Create Java program “SelectStatement.java”:

i nport java.sql.?*;
public class Sel ectStatenment {
public static void main(String args[]) {
String url = "jdbc: odbc: dbtest”;
Connection con;
String query = "select P_DESC, P_STOCK " +
"from PRODUCT " +
"where P_NAME like 'TV ";
Statenent stnt;
try {
Cl ass. for Nane("sun. j dbc. odbc. JdbcCOdbcDri ver");
} catch(java.l ang. d assNot FoundException e) {
Systemerr. print("d assNot FoundException: ");
Systemerr.println(e.get Message());
}

try {
con = DriverMnager. get Connection(url, "adnmin", "admn");

stnt = con.createStatenent();

Resul tSet rs = stnt.executeQuery(query);
Resul t Set Met aData rsnd = rs. get MetaDat a();

i nt nunber O Col utms = rsnd. get Col utmCount () ;
int rowCount = 1;

while (rs.next()) {

Systemout.println("Row " + rowCount + ": ");

for (int i = 1; i <= nunberO Colums; i++) {
System out . print (" Colum " + i +": ");
Systemout.printin(rs.getString(i));

}

Systemout.println("");

rowCount ++;

}

stnt.close();
con. cl ose();

} catch(SQ.Exception ex) {
Systemerr. print("SQLException: ");
Systemerr. println(ex. get Message());
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b. Compile the program and run it. Check the database to see if the result is selected properly.

Lesson 12. Putting All Together: A Project

This project has a database that stores data, a server that manages the access of the database, and a client
that interfaces with users. The client uses Java applet to access the server and the server uses JDBC to
access the database.

12.1. Prepare the Access database and the HTML file

a. Use the Access database, “dbtest.mdb”, created in the last chapter. It includes three tables: CUSTOMER,
PRODUCT, and TRANSACT
ION.

b. Prepare the following HTML file:

<HTM.>
<titl e>Dat abase Operations</title>

<appl et code="C i ent Appl et. cl ass"
wi dt h=600 hei ght =350>

</ appl et >

</ HTM.>

12.2. Prepare the Java applet programs

a. Create the main applet program, “ClientApplet.java”. This program implements the user interface.

i mport java.awt.*;
i mport java.awt.event.*;

i mport java.appl et. Appl et ;
i mport java.io.*;

public class dientAppl et extends Applet {
private static final String host= "192.168.0.1";
Text Area ta,
C i ent Comm cc;
ClientCommExit cce;
d i ent CoomBQ. ccs;
Text Fi el d sql command,;

public void init () {
Panel pl = new Panel (new BorderLayout (10, 10));
Button plbl = new Button ("Resul sts Returned");
pl. add (plbl, BorderLayout.NORTH);
ta = new TextArea ();
ta.set Editabl e(fal se);
pl.add (ta, BorderlLayout. CENTER);

sql conmand = new TextField ("", 50);
pl. add (sql command, BorderLayout.SOUTH);
add (pl);

Panel p2 = new Panel (new Fl owLayout());
Button p2bCus = new Button ("All Custoners");
p2. add (p2bCus);
p2bCus. addAct i onLi st ener (new Acti onLi stener() {
public void actionPerforned (ActionEvent e) {
Byt eArrayCut put Stream bao = new Byt eArrayCut put Strean();
cc = new dientComhost, 0, 1, bao);
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ta.set Text (bao.toString()+"Returned by the <Al Custoner> request");

}
} )

Button p2bPro = new Button ("All Products");
p2. add (p2bPro);
p2bPr 0. addActi onLi stener (new ActionListener() {
public void actionPerforned (ActionEvent e) {
Byt eArrayCQut put Stream bao = new Byt eArrayCQut put Strean();
cc = new dientConmhost, 0, 2, bao);
ta.set Text (bao.toString()+"Returned by the <Al Product> request");
}
P

Button p2bTra = new Button ("All Transactions");
p2. add (p2bTra);
p2bTr a. addAct i onLi st ener (new Acti onLi stener() {
public void actionPerforned (ActionEvent e) {
Byt eArrayCut put Stream bao = new Byt eArrayCQut put Strean();
cc = new dientComhost, 0, 3, bao);
ta.set Text (bao.toString()+"Returned by the <Al Transaction>
request");
}
)

Button p2bSQ. = new Button ("SQ. Comuand");
p2.add (p2bSQ);
p2bSQ.. addActi onLi stener (new ActionListener() {
public void actionPerforned (ActionEvent e) {
Byt eArrayCQut put Stream bao = new Byt eArrayCQut put Strean();
ccs = new Cient CoomSQ.(host, 0, 4, sql command. get Text(), bao);
ta.set Text (bao.toString()+"Returned by the <SQL Conmand> request");
}
P

Button p2bExit = new Button ("ShutDown Server");
p2. add (p2bExit);
p2bExi t . addActi onLi stener (new ActionListener() {
public void actionPerforned (ActionEvent e) {
Byt eArrayCut put Stream bao = new Byt eArrayCQut put Strean();
cce = new Cient ConmExit (host, 0, bao);
ta.set Text (bao.toString()+"Returned by the <Shut Down Server>
request");
/1 System exit(0);
}
P

add (p2);
}
}

b. Create the Java program that implements the “ClientComm” class used in the applet:
“ClientComm.java”. This program deals with the major communication work between the applet and the
server.

i mport java.io.*;
i mport java.net.?*;

public class dientConm {
public static final int DEFAULT_PORT = 6789;
private String host = "";
private int port = 0;
private QutputStreamos = null;



Java Network Programming

bool ean DEBUG = true;

public CientComm (String h, int p, int choice, QutputStreamo) {

host = h;
port = ((p == 0) ? DEFAULT_PORT : p);
0s = O;

Socket s = null
PrintWiter out = new PrintWiter (os, true);
i f (DEBUG {
Systemout. println("Applet about to create a socket on "
+ host + " at port " + port);

}

try {
/1 create a socket to comunicate to the specified host and port

s = new Socket (host, port);
/1 create streanms for reading and witing
Buf f er edReader sin = new Buff er edReader (new
| nput St r eanReader (s. get I nput Strean()));
PrintStream sout = new PrintStrean(s.getQutputStrean(), true);
if (DEBUG {
Systemout. println("Applet has created sin and sout ");

}

[/l tell the user that we've connected
out.println("Connected to " + s.getlnetAddress() +
+ s.getPort());

if (DEBUG {
Systemout. println("Appl et has connected to "+ s.getlnetAddress() +
+ s.getPort());
}

String line;
/! read the first response (a line) fromthe server
line = sin.readLine();
if (DEBUG {
Systemout.println("Applet has read a line: " + |line);

}

/!l wite the line to the user
out.println(line);
out.flush();
/1 send the command choice to the server
if (choice <=3) {

sout. println(choice);
} else {

sout. println("Wong comand");

}
i f (DEBUG ({
Systemout. println("Appl et has sent sout the choice: "+ choice);

}

// read a line fromthe server
line = sin.readLine();

if (DEBUG {
Systemout.println("Applet has read a line: " + line);
}
out.println(line);
/1l check if connection is closed, i.e., EOF

if (line == null) {
out. println("Connection closed by server.");

66
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}

c. Create the Java program that implements the “ClientCommeExit” class used in the
“ClientCommEXxit.java”. This program deals with the special applet command of “Server Exit”.

}

}

while (true) {
| i ne=si n. readLine();
if (DEBUG {

Systemout. println("Applet has read a |ine:

}

out.println(line);
if (line.equal s("EndOf Record")) break;
}

}
catch (1 CException e) {
Systemerr.printlin(e);

/1 always be sure to close the socket
finally {

try {
if (s!=null) s.close();

}
catch (1 OException e2) { }
}

i mport java.io.*;
i nport java.net.?*;

public class dientCommExit {

public static final int DEFAULT_PORT = 6789;
private String host = ""

private int port = 0;

private QutputStreamos = null;

bool ean DEBUG = true;

+ line);

public CientComExit (String h, int p, QutputStream o) {

host = h;
port = ((p == 0) ? DEFAULT_PORT : p);
0s = o;

Socket s = null;
PrintWiter out = new PrintWiter (os, true);
if (DEBUG {

Systemout. println("Applet about to create a socket on "

+ host + " at port " + port);

}

try {

/! create a socket to comunicate to the specified host and port

s = new Socket (host, port);
/'l create streans for reading and witing
Buf f er edReader sin = new BufferedReader (new

| nput St reanReader (s. get Il nput Strean()));
Print Stream sout = new PrintStreams. getQutputStrean(), true);

if (DEBUG {

Systemout. println("Applet has created sin and sout ");

}

// tell the user that we've connected

out.println("Connected to " + s.getlnetAddress() +

+ s.getPort());
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if (DEBUG {
Systemout. println("Applet has connected to "+ s.getlnetAddress() +
+ s.getPort());
}

String line;
/1 read the first response (a line) fromthe server
line = sin.readLine();
if (DEBUG {
Systemout.printin("Applet has read a line: " + line);

}

/!l wite the line to the user
out.println(line);
out.flush();
/1l send the conmand choice to the server
sout.println("Server Exit");
if (DEBUG {
Systemout. println("Applet has sent sout the command: Server Exit");

}

catch (1 CException e) {
Systemerr.printlin(e);

/1l always be sure to close the socket
finally {

try {
if (s!=null) s.close();

}
catch (1 OException e2) { }
}
}
}

d. Create the Java program that implements the “ClientCommSQL” class used in the applet:
“ClientCommSQL.java”. This program deals with the special applet commands for SQL statements.

i mport java.io.*;
i nport java.net.?*;

public class dient ConmSQ {
public static final int DEFAULT_PORT = 6789;
private String host = ""
private int port = 0;
private QutputStreamos = null;
bool ean DEBUG = true;

public CientComBQ@ (String h, int p, int choice, String cnd, CutputStream

o) {
host = h;
port = ((p == 0) ? DEFAULT_PORT : p);
0s = O;

Socket s = null;
PrintWiter out = new PrintWiter (os, true);
if (DEBUG {
Systemout. println("Applet about to create a socket on "
+ host + " at port " + port);

}

try {
/'l create a socket to comunicate to the specified host and port
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s = new Socket (host, port);
/1 create streanms for reading and witing
Buf f er edReader sin = new BufferedReader ( new
| nput St r eanReader (s. get I nput Strean()));
PrintStream sout = new PrintStrean(s.getQutputStrean(), true);
if (DEBUG {
Systemout. println("Applet has created sin and sout ");

}

// tell the user that we've connected
out.println("Connected to " + s.getlnetAddress() +
+ s.getPort());

if (DEBUG ({
Systemout. println("Appl et has connected to "+ s.getlnet Address() +
+ s.getPort());
}

String line;
/1l read the first response (a line) fromthe server
line = sin.readLine();
i f (DEBUG {
Systemout.println("Applet has read a line: " + line);

}

/!l wite the line to the user
out.println(line);
out.flush();
/1 send the conmmand choice to the server
if (choice ==4) {
sout. println(choice);
sout.println(cnd);
} else {
sout.println("Wong comand");

}
if (DEBUG ({
Systemout. println("Appl et has sent sout the choice/SQ: "+ choice+
"/ " +cmd);
}

/!l read a line fromthe server
Iine = sin.readLine();

if (DEBUG {
Systemout.println("Applet has read a line: " + line);
}
out.println(line);
/1 check if connection is closed, i.e., EOF
if (line == null) {

out. println("Connection closed by server.");

}
while (true) {
I i ne=sin. readLine();
if (DEBUG {
Systemout.println("Applet has read a line: " + line);

}

out.println(line);
if (line.equal s("EndOf Record")) break;
}

}
catch (1 CException e) {
Systemerr.printlin(e);
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/1 always be sure to close the socket
finally {

try {
if (s!=null) s.close();

}
catch (1 OException e2) { }
}
}
}

12.3. Prepare the main server program

Create the main server program, “SDB.java”. This program accepts applet connections and user commands
and then dispatches the commands to individual processing programs accordingly..

i nport java.net.?*;
i mport java.io.*;

public class SDB {

public static void main (String args[]) throws | OException {
Socket client;
int port = 0;
int end = 0;
Buf f er edReader i n;
Print Stream out ;

if (args.length !'= 1)

port = 6789;
el se

port = Integer.parselnt(args[0]);
try {

while (end == 0) {
client = accept (port);
in = new BufferedReader (new

| nput St reanReader (client.getlnputStream()));
out = new PrintStrean(client.getQutputStream());
out.println ("You are now connected to the Sinple Database Server.");
/1l read a line
String line = in.readLine();
/1 and send back ACK
/1 out.println("OK");
Systemout. println("Received: " + line);
if (line.equals("1")) DispCus.D spCus(out);
else if (line.equals("2")) DispPro.D spPro(out);
else if (line.equals("3")) DispTra.Di spTra(out);
else if (line.equals("4")) {
out.println("OK");

line = in.readLine();
Systemout.println ("Received: " + line);
ExeSQ.. ExeSQ.(out, line);
}
if (line.equal s("Server Exit")) {
end = 1;
client.close();
}
} finally {
Systemout.println ("Cd osing");
}

}
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static Socket accept (int port) throws | OException {
Systemout.println ("Starting on port " + port);
Server Socket server = new Server Socket (port);

Systemout.println ("Waiting");
Socket client = server.accept ();
Systemout.println ("Accepted from" + client.getlnetAddress ());

server.close ();
return client;

}
}

12.4. Prepare the database access programs
a. Create the Java program, “DispCus.java” to display the customer table.

i mport java.net.?*;
i mport java.io.*;
i mport java.sql.*;
public class DispCus {
public static void D spCus(PrintStreamout) {
String url = "jdbc: odbc: dbtest”;
Connecti on con;
String query = "select * from Custoner "
St at emrent stnt;
try {
Cl ass. for Name("sun. j dbc. odbc. JdbcCdbcDri ver");
} catch(java.l ang. d assNot FoundException e) {
Systemerr. print("C assNot FoundException: ");
Systemerr. println(e.get Message());
}
try {
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con = DriverMnager. get Connection(url, "adnmin", "admn");

stnt = con.createStatenent();

Resul tSet rs = stnt.executeQuery(query);
Resul t Set Met aData rsnd = rs. get MetaData();

i nt nunmber & Col utms = rsnd. get Col utmCount () ;
int rowCount = 1,

while (rs.next()) {

out.println("Row " + rowCount + ": ");

for (int i =1; i <= nunberO Col ums; i++) {
out.print(" Colum " + i + " ");
out.println(rs.getString(i));

}

out.println("");

rowCount ++;

}

out. println("EndOf Record");
stnt.close();

con. cl ose();

} catch(SQ.Exception ex) {

Systemerr. print("SQLException: ");
Systemerr. println(ex. get Message());

b. Create the Java program, “DispPro.java” to display the product table.
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i nport java.net.?*;
i mport java.io.*;
i nport java.sql.?*;
public class DispPro
public static
String
Connect
String

9

{
voi d Di spPro(PrintStreamout) {

url = "jdbc: odbc: dbtest”;
ion con;
query = "select * from Product ";

Statement stnt;

try {

}
try {

d ass. for Name("sun. j dbc. odbc. JdbcOQdbcDri ver");
} catch(java.l ang. d assNot FoundException e) {
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System err. print("C assNot FoundException: ");
Systemerr. println(e.get Message());
con = DriverMnager. get Connection(url, "adnmin", "admn");
stnt = con.createStatenent();
Resul tSet rs = stnt.executeQuery(query);
Resul t Set Met aData rsnd = rs. get MetaData();
i nt nunber O Col utms = rsnd. get Col utmCount () ;
int rowCount = 1;
while (rs.next()) {
out.println("Row " + rowCount + ": ");
for (int i = 1; i <= nunberO Colums; i++) {
out.print(" Colum " + i + ": ");
out.println(rs.getString(i));
}
out.println("");
rowCount ++;

}

out. println("EndCOf Record");
stnt.close();

con. cl ose();

} catch(SQ.Exception ex) {

Systemerr. print("SQ.Exception: ");
Systemerr. println(ex. get Message());

c. Create the Java program, “DispTra.java” to display the transaction table.

i nport java.net.?*;
i mport java.io.*;
i nport java.sql.?*;

public class DispTra {

public static
String
Connect
String

void DispTra(PrintStreamout) {

url = "jdbc: odbc: dbtest”;
ion con;
query = "select * from Transaction ";

Statement stnt;

try {

}
try {

Cl ass. for Nane("sun. j dbc. odbc. JdbcCOdbcDri ver");
} catch(java.l ang. d assNot FoundException e) {

Systemerr. print("C assNot FoundExcepti on:
Systemerr. println(e.get Message());

");
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con = DriverMnager. get Connection(url, "adm n",

stnmt = con.createStatenent();

Resul tSet rs = stnt.executeQuery(query);
Resul t Set MetaData rsnd = rs. get MetaDat a();

i nt nunmber & Col utms = rsnd. get Col utmCount () ;
int rowCount = 1,

while (rs.next()) {

out.println("Row " + rowCount + "
for (int i = 1; i <= nunber O Col ums;
out.print(" Colum " + i + "

out.println(rs.getString(i));

out.println("");
rowCount ++;
}
out. println("EndCOf Record");
stnt.close();
con. cl ose();

} catch(SQ.Exception ex) {

Systemerr. print("SQLException: ");
System err. println(ex.get Message());

")

| ++)

")

d. Create the Java program, “ExeSQL.java” to execute an SQL statement.

i mport java.net.?*;
i mport java.io.*;
i mport java.sql.?*;

public class ExeSQ {

public static void ExeSQL(PrintStream out,

String url = "jdbc: odbc: dbtest”;
Connecti on con;
St at erent stnt;

try {

}
try {

String sqglstr) {

d ass. for Name("sun. j dbc. odbc. JdbcOQdbcDri ver");
} catch(java.l ang. d assNot FoundException e) {

Systemerr. print("d assNot FoundException: ");

Systemerr.println(e.get Message());

con = DriverManager. get Connection(url, "adm n",

stnt = con.createStatenent();

Resul tSet rs = stnt.executeQuery(sqlstr);
Resul t Set Met aData rsnd = rs. get MetaDat a();

i nt nunber O Col utms = rsnd. get Col utmCount () ;
int rowCount = 1;

while (rs.next()) {

out.println("Row " + rowCount + "
for (int i = 1; i <= nunber O Col ums;
out.print(" Colum " + i + "

out.println(rs.getString(i));

out.println("");
rowCount ++;
}
out. println("EndCOf Record");
stnt.close();

")

i; ++)

)

A

B
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"adm n");

"adm n");
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con. cl ose();

} catch(SQ.Exception ex) {
Systemerr. print("SQLException: ");
Systemerr. println(ex. get Message());
out.println("No result.");
out. println("EndOf Record");

}

12.5. Compile and test the programs

a. Compile all the Java programs.

b. Execute the server program SDB.class first.

c. Execute the applet via the applet.html using a Web browser.

d. Note the server’s host IP address is hard-coded into the ClientApplet.java program. It can be changed to
any host address that the server is running. Of course, the applet program has to be re-compiled. This
address can be easily entered as a parameter of the program.
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