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Bagian 1. Dasar-dasar Java

1. Kelas dan Objek

1.1. Tujuan. Setelah menyelesaikan bagian ini, mahasiswa diharapkan dapat:
(1) Memahami cara mengkompilasi dan menjalankan program dengan meng-

gunakan Java
(2) Mengindentifikasi pesan kesalahan yang terjadi pada saat proses kompilasi

dilakukan
(3) Memahami konsep dasar dan penggunaan kelas dalam bahasa pemrogram-

an Java
(4) Memahami konsep objek dan merepresentasikannya dalam bahasa pemro-

graman
(5) Memahami konsep encapsulation dan inheritance

1.2. Perangkat. PC dengan JDK 1.5

1.3. Materi.

1.3.1. Program 1 - Hello World. Ketiklah program dibawah ini lalu compile dengan
menggunakan perintah:

javac He l lo . java

dan jalankan dengan perintah

java He l lo

yang diketik dari console.

1 class Hel lo {
2 public stat ic void main ( St r ing [ ] a rgs )
3 {
4 System . out . p r i n t l n ( " He l lo �World ! " ) ;
5 }
6 }

(1) Jelaskan untuk apakah perintah static, void dan args
(2) Apakah yang terjadi jika nama kelas tidak sama dengan nama file-nya?

Jelaskan mengapa demikian.

1.3.2. Program 2 - Kelas sederhana. Contoh program sederhana yang sudah meng-
gunakan kelas:

1 class Student {
2 private St r ing name ;
3 St r ing s t a tu s ;
4 int mark ;
5
6 public Student ( ) {
7 name = "" ;
8 s t a tu s = "" ;
9 mark = 0 ;

10 }
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11
12 public void set_name ( St r ing n) {
13 name = n ;
14 }
15
16 public void se t_status ( S t r ing s ) {
17 s t a tu s = s ;
18 }
19
20 public void set_mark ( int m){
21 mark = m;
22 }
23
24 public void display_data ( ) {
25 System . out . p r i n t l n ( "Name� : �" + name) ;
26 System . out . p r i n t l n ( " Status � : �" + s ta tu s ) ;
27 System . out . p r i n t l n ( "Mark� : �" + mark) ;
28 }
29 public stat ic void main ( St r ing args [ ] ) {
30 Student me = new Student ( ) ;
31
32 me . set_name ( "Chika" ) ;
33 me . se t_status ( " a c t i v e " ) ;
34 me . set_mark (90) ;
35 me . display_data ( ) ;
36 }
37 }

Baris 6-10 pada Program 2 disebut constructor. Apakah guna dari constructor
ini?

1.3.3. Program 3 - Kelas sederhana dengan encapsulation. Berikut adalah modifi-
kasi dari program sebelumnya, dilengkapi dengan contoh enkapsulasi. Pada baris
kedua, variabel dari kelas Student di set menjadi private sehingga variabel terse-
but tidak dapat diakses oleh kelas lain. Default dari variabel atau kelas jika tidak
didefinisikan access specifiernya adalah public.

1 class Student {
2 private St r ing name ;
3 St r ing s t a tu s ;
4 int mark ;
5
6 public Student ( ) {
7 name = "" ;
8
9 s t a tu s = "" ;

10 mark = 0 ;
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11 }
12
13 public void set_name ( St r ing n) {
14 name = n ;
15 }
16
17 public void set_data ( S t r ing s ) {
18 s t a tu s = s ;
19 }
20
21 public void set_mark ( int m){
22 mark = m;
23 }
24
25 public void d i sp lay_status ( ) {
26 System . out . p r i n t l n ( "Name� : �" + name) ;
27 System . out . p r i n t l n ( " Status � : �" + s ta tu s ) ;
28 System . out . p r i n t l n ( "Mark� : �" + mark) ; }
29 } ;
30
31 class TestStudent {
32 public stat ic void main ( St r ing args [ ] ) {
33 Student me = new Student ( ) ;
34
35 me . set_name ( "Chika" ) ;
36 me . se t_status ( " a c t i v e " ) ;
37 me . set_mark (90) ;
38
39 me . name = "ABC" ;
40 me . s t a tu s = " zzz " ;
41
42 me . display_data ( ) ; }
43 }

Perhatikan baris 39 dan 40. Ketika kompilasi terdapat pesan error untuk baris
39 dan tidak untuk baris 40. Mengapa?

1.3.4. Program 4 - Inheritance sederhana. Berikut adalah contoh program inheri-
tance sederhana:

1 import java . lang . S t r ing ;
2
3 class Dad{
4 protected St r ing EyesColor ;
5 protected St r ing NoseShape ;
6 St r ing Character ;
7
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8 Dad( ) {
9 EyesColor = "Dark�Brown" ;

10 NoseShape = "Sharp" ;
11 Character = "Nice " ;
12 }
13
14 void Display ( ) {
15 System . out . p r i n t l n ( "Eyes� c o l o r : �" +

EyesColor ) ;
16 System . out . p r i n t l n ( "Nose� shape : �" +

NoseShape ) ;
17 // System . out . p r i n t l n (" Character : " + Character ) ;
18 }
19 } ;
20
21 class Me extends Dad{
22 St r ing EyesColor ;
23 St r ing NoseShape ;
24 St r ing Character ;
25
26 void SetCharacter ( S t r ing c ) {
27 Character = c ;
28 }
29
30 void Set ( S t r ing Eyes , S t r ing Nose ) {
31 EyesColor = Eyes ;
32 NoseShape = Nose ;
33 }
34
35 void Display ( ) {
36 super . Display ( ) ;
37 System . out . p r i n t l n ( "Character � : �" +

Character ) ;
38 }
39 }
40
41 class OtherPeople { }
42
43 public class DadAndMe{
44 public stat ic void main ( St r ing args [ ] ) {
45 Dad myDad = new Dad( ) ;
46 Me I = new Me( ) ;
47 OtherPeople You = new OtherPeople ( ) ;
48
49 // myDad . Disp lay ( ) ;
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50 I . SetCharacter ( "Shy" ) ;
51 myDad . Character = "Grumpy" ;
52 I . Display ( ) ;
53 }
54 }

Coba lengkapi class OtherPeople dan perhatikan bahwa atribut yang dimiliki
class Dad tidak terdapat pada class OtherPeople

1.3.5. Program 5 - Inheritance. Perhatikan program dibawah ini. Kelas Item me-
rupakan turunan dari kelas Book.

1 class Item {
2 St r ing item_name ;
3 int i tem_price ; // in USD
4
5 void d i s p l a yDe t a i l s ( )
6 {
7 System . out . p r i n t l n ( " Item�Name� i s : "+item_name ) ;
8 System . out . p r i n t l n ( " Item� Pr ice � i s : "+item_price ) ;
9 }

10 }
11
12 public class Book extends Item {
13 St r ing author_name ;
14 f loat s e r i e s n o ;
15 public Book ( ){
16 item_name="Macbeth" ;
17 item_price =10;
18 author_name="Shakespeare " ;
19 s e r i e s n o =1.0 f ;
20 }
21 void d i s p l a yDe t a i l s ( ){
22 System . out . p r i n t l n ( "Author�Name� i s : "+author_name ) ;
23 System . out . p r i n t l n ( " S e r i e s �Number� i s : "+s e r i e s n o ) ;
24 }
25
26 public stat ic void main ( St r ing args [ ] ) {
27 Book bookobj=new Book ( ) ;
28 bookobj . d i s p l a yDe t a i l s ( ) ;
29 }
30 }

(1) Apakah hasil keluaran dari program tersebut?
(2) Tambahkan satu baris pada program di atas sehingga class Book dapat

menampilkan pula atribut item_name dan item_price dengan memanggil
method yang dimiliki oleh class Item.
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1.3.6. Program 6 - Inheritance dengan keyword Super. Berikut adalah contoh peng-
gunaan keyword Super pada inheritance:

1 public class Supe r c l a s s {
2 public void printMethod ( ) {
3 System . out . p r i n t l n ( "Printed � in � Supe r c l a s s . " ) ;
4 }
5 }
6
7 public class Subc las s extends Supe r c l a s s {
8 public void printMethod ( ) { // ov e r r i d e s printMethod in

Superc l a s s
9 super . printMethod ( ) ;

10 System . out . p r i n t l n ( "Printed � in � Subc las s " ) ;
11 }
12
13 public stat ic void main ( St r ing [ ] a rgs ) {
14 Subc las s s = new Subc las s ( ) ;
15 s . printMethod ( ) ;
16 }
17 }

1.3.7. Program 7 - Inheritance dengan lebih banyak kelas. Hal apa yang berbeda
dari listing program dibawah ini dibandingkan dengan program-program sebelum-
nya?

1 class Toy {
2 int toyId ;
3 St r ing toyName ;
4 f loat toyPr i ce ;
5
6 public Toy( int id , S t r ing name , f loat p r i c e ){
7 toyId=id ;
8 toyName=name ;
9 toyPr i ce=p r i c e ;

10 }
11
12 public void d i s p l a yDe t a i l s ( ){
13 System . out . p r i n t l n ( "Toy� Id� i s : "+toyId ) ;
14 System . out . p r i n t l n ( "Toy�Name� i s : "+toyName ) ;
15 System . out . p r i n t l n ( "Toy� Pr ice � i s : "+toyPr i ce ) ;
16 }
17 }
18
19 class Customer {
20 int cus t Id ;
21 St r ing custName ;
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22 St r ing custAddress ;
23
24 public Customer ( int id , S t r ing name , S t r ing address ){
25 cus t Id=id ;
26 custName=name ;
27 custAddress=address ;
28 }
29
30 public void d i s p l a yDe t a i l s ( ){
31 System . out . p r i n t l n ( "Customer� Id� i s : "+cus t Id ) ;
32 System . out . p r i n t l n ( "Customer�Name� i s : "+custName ) ;
33 System . out . p r i n t l n ( "Customer�Address� i s : "+custAddress ) ;
34 }
35 }
36
37 class OnlineCustomer extends Customer {
38 St r ing l o g i n I d ;
39 St r ing masterCardNo ;
40
41 public OnlineCustomer ( int cId , S t r ing name , S t r ing address ,
42 St r ing id , S t r ing cardno ){
43 super ( cId , name , address ) ;
44 l o g i n I d=id ;
45 masterCardNo=cardno ;
46 }
47
48 public void d i s p l a yDe t a i l s ( ){
49 super . d i s p l a yDe t a i l s ( ) ;
50 System . out . p r i n t l n ( "Customer� l o g i n � id � i s : "+l o g i n I d ) ;
51 System . out . p r i n t l n ( "Master�Card�No� i s : "+masterCardNo ) ;
52 }
53 }
54
55 public class Tr i a l {
56 public stat ic void main ( St r ing args [ ] ) {
57 OnlineCustomer cObj=new OnlineCustomer (1001 , "Carol " , " 164 ,
58 ������Redmond�Way, Ohio" , " carol@usa . net " , " 9473884833" ) ;
59 Customer custObj = new Customer (001 , "Andrew" , " Wal l s t r e e t " ) ;
60 Toy tObj=new Toy(1001 , "Barbie �Dol l " , 4 0 ) ;
61 cObj . d i s p l a yDe t a i l s ( ) ;
62 tObj . d i s p l a yDe t a i l s ( ) ;
63 custObj . d i s p l a yDe t a i l s ( ) ;
64 }
65 }
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1.3.8. Program 8 - Inheritance overriding. Pada contoh program ini ditunjukkan
bagaimana cara meng-override suatu kelas:

1 public class Animal {
2 public stat ic void testClassMethod ( ) {
3 System . out . p r i n t l n ( "The� c l a s s �method� in �Animal . " ) ;
4 }
5
6 public void test InstanceMethod ( ) {
7 System . out . p r i n t l n ( "The� i n s t ance �method� in �Animal . " ) ;
8 }
9 }

10
11 public class Cat extends Animal {
12 public stat ic void testClassMethod ( ) {
13 System . out . p r i n t l n ( "The� c l a s s �method� in �Cat . " ) ;
14 }
15
16 public void test InstanceMethod ( ) {
17 System . out . p r i n t l n ( "The� i n s t ance �method� in �Cat . " ) ;
18 }
19
20 public stat ic void main ( St r ing [ ] a rgs ) {
21 Cat myCat = new Cat ( ) ;
22 Animal myAnimal = myCat ;
23 Animal . testClassMethod ( ) ;
24 myAnimal . test InstanceMethod ( ) ;
25 }
26 }
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2. Struktur dari Program Java

2.1. Tujuan. Setelah menyelesaikan bagian ini, mahasiswa diharapkan dapat:
(1) Memahami struktur program Java
(2) Memodifikasi dan membuat program Java dengan struktur yang baik
(3) Mengidentifikasi kesalahan pada program
(4) Membuat program dengan dokumentasi yang baik
(5) Membuat program applet dan aplikasi

2.2. Perangkat. PC dengan JDK 1.5

2.3. Materi.

2.3.1. Program 1. Contoh program aplikasi sederhana
1 pub l i c c l a s s SimpleApplicationCG{
2 pub l i c s t a t i c void main ( S t r ing args [ ] ) {
3 // Display He l lo World ! now
4 System . out . p r i n t l n (" Hel lo , t h i s i s my f i r s t app l i c a t i o n

! " ) ;
5 }
6 }

Contoh program applet sederhana
1 import java . awt . ∗ ;
2 import java . app le t . ∗ ;
3 pub l i c c l a s s SimpleAppletCG extends Applet {
4 pub l i c void i n i t ( ) { // I n i t i a l i z e the canvas
5 Color l i g h t g r ay=new Color (211 ,211 ,211) ; // customize
6 setBackground ( l i g h t g r ay ) ; // make mellow background
7 r e s i z e (150 ,10) ;
8 }
9

10 pub l i c void pa int ( Graphics g ) { // Display He l lo World !
11 g . drawString (" Hel lo , t h i s i s my f i r s t app le t ! " , 5 0 , 25 ) ;
12 }
13 }

Program .html untuk menjalankan applet
1 <HTML>
2 <APPLET CODE=SimpleAppletCG . c l a s s WIDTH=100 HEIGHT=100>
3 </APPLET>
4 </HTML>

Contoh program applet untuk menampilkan tombol
1 import java . app le t . ∗ ;
2 import java . awt . ∗ ;
3 pub l i c c l a s s SimpleApplet extends Applet {
4 St r ing s = "I ’m l e a rn i ng Java " ;
5 i n t x = 20 ;
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6 i n t y = 50 ;
7
8 pub l i c void i n i t ( ) {
9 add (new Button (" He l lo ") ) ;

10 }
11 pub l i c void pa int ( Graphics g ) {
12 g . drawString ( s , x , y ) ;
13 g . drawLine (x , y+2, x+getFontMetr ics ( getFont ( ) ) .

str ingWidth ( s ) , y+2) ;
14 }
15 }

Gambar 2.1. SimpleApplet.java

(1) Buatlah program aplikasi yang memberikan hasil yang sama dengan pro-
gram applet di atas

2.3.2. Program 2. Berikut adalah contoh program sederhana untuk membuat se-
buah jendela dengan dua buah tombol

1 import javax . swing . ∗ ;
2
3 public class SampleProgram {
4 stat ic JFrame f1 ;
5 JPanel p1 ;
6 JButton b1 , b2 ;
7
8 public SampleProgram ( ) {
9 p1=new JPanel ( ) ;

10 f1 . getContentPane ( ) . add ( p1 ) ;
11 b1=new JButton ( "Submit" ) ;
12 p1 . add ( b1 ) ;
13 b2=new JButton ( "Cancel " ) ;
14 p1 . add ( b2 ) ;
15 }
16
17 public stat ic void main ( St r ing args [ ] )
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18 {
19 f1=new JFrame ( "Sample� Appl i ca t ion " ) ;
20 SampleProgram obj=new SampleProgram ( ) ;
21 f1 . s e t S i z e (300 ,300) ;
22 f1 . s e tV i s i b l e ( true ) ;
23 }
24 }

(1) Apa yang terjadi jika keyword “static” pada baris 4 dihilangkan. Beri pen-
jelasan.

(2) Berikan penjelasan mengenai apa yang dilakukan oleh baris ke-10

2.3.3. Program 3. Contoh berikut terdiri dari lebih banyak komponen. Perhatik-
an bagaimana penamaan variabel dan susunan program sehingga mudah untuk
ditelusuri.

1 import javax . swing . ∗ ;
2 import java . awt . ∗ ;
3
4 public class Dealer {
5 stat ic JFrame frameObject ;
6 JPanel panelObject ;
7 JLabel l a b e l T i t l e ;
8 JLabel labelDealerName ;
9 JTextFie ld textDealerName ;

10 JLabel l abe lDea l e rAddres s ;
11 JTextArea textDea lerAddress ;
12 JLabel labe lDealerPhone ;
13 JTextFie ld textDealerPhone ;
14 JLabel l a b e lD e a l e r S e r v i c e s ;
15 JL i s t l i s tD e a l e r S e r v i c e s ;
16 JButton b1 ;
17
18 public Dealer ( ) {
19 panelObject = new JPanel ( ) ;
20 frameObject . getContentPane ( ) . add ( panelObject ) ;
21 // I n i t i a l i z e l a b e l c on t r o l s
22 l a b e l T i t l e = new JLabel ( "Dealer �Data�Entry�Form" ) ;
23 labelDealerName = new JLabel ( "Dealer �Name" ) ;
24 labe lDea l e rAddres s = new JLabel ( "Address " ) ;
25 labe lDealerPhone = new JLabel ( "Phone�Number" ) ;
26 l a b e lD e a l e r S e r v i c e s = new JLabel ( " S e r v i c e s � Offered " ) ;
27 // I n i t i a l i z e data entry c on t r o l s
28 textDealerName = new JTextFie ld (15) ;
29 textDea lerAddress = new JTextArea (4 ,12 ) ;
30 textDea lerAddress . setLineWrap ( true ) ;
31 textDealerPhone = new JTextFie ld (15) ;
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32
33 St r ing s e r v i c e s [ ] = {"Free�Local � Ca l l s " ,
34 "Free� Se rv i c e �Charge" , "Discount � Of fe r " } ;
35 l i s tD e a l e r S e r v i c e s = new JL i s t ( s e r v i c e s ) ;
36 b1=new JButton ( "Submit" ) ;
37
38 //Add the c on t r o l s
39 panelObject . add ( l a b e l T i t l e ) ;
40 panelObject . add ( labelDealerName ) ;
41 panelObject . add ( textDealerName ) ;
42 panelObject . add ( labe lDea l e rAddres s ) ;
43 panelObject . add ( textDea lerAddress ) ;
44 panelObject . add ( labe lDealerPhone ) ;
45 panelObject . add ( textDealerPhone ) ;
46 panelObject . add ( l a b e lD e a l e r S e r v i c e s ) ;
47 panelObject . add ( l i s tD e a l e r S e r v i c e s ) ;
48 panelObject . add ( b1 ) ;
49 }
50
51 public stat ic void main ( St r ing args [ ] ) {
52 frameObject=new JFrame ( "Dealer �Data�Entry" ) ;
53 Dealer dea lerObj=new Dealer ( ) ;
54 frameObject . s e t S i z e (300 ,300) ;
55 frameObject . s e tV i s i b l e ( true ) ;
56 }
57 }

Gambar 2.2. Dealer.java
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(1) Jelaskan apa yang terjadi jika baris 68 dan 69 dimodifikasi atau dihilangk-
an? Kesimpulan apa yang dapat diambil? [to be edited]

(2) Adakah perintah lain yang memberikan efek yang sama dengan baris 20?
Jika ya, sebutkan.

2.3.4. Program 4. Contoh program dengan penggunaan setToolTipText

1 import javax . swing . ∗ ;
2 import java . awt . ∗ ;
3
4 public class VideoCD{
5 stat ic JFrame frameObject ;
6 JPanel panelObject ;
7 JLabel l a b e l T i t l e ;
8 JLabel labelAlbumName ;
9 JLabel labe lArt i stName ;

10 JLabel labe lGenre ;
11 JLabel l a b e lP r i c e ;
12
13 // v a r i a b l e s f o r data entry c on t r o l s
14 JTextFie ld textAlbumName ;
15 JTextFie ld textArtistName ;
16 JComboBox comboGenre ;
17 JTextFie ld t ex tPr i c e ;
18 JButton b1 ;
19
20 public VideoCD ( ) {
21 panelObject = new JPanel ( ) ;
22 frameObject . getContentPane ( ) . add ( panelObject ) ;
23
24 // I n i t i a l i z e l a b e l c on t r o l s
25 l a b e l T i t l e=new JLabel ( "Video�CD�Data�Entry�Form" ) ;
26 labelAlbumName = new JLabel ( "Name� o f � the �Album" ) ;
27 labe lArt i stName = new JLabel ( " Ar t i s t /Group�Name" ) ;
28 labe lGenre = new JLabel ( "Genre" ) ;
29 l a b e lP r i c e = new JLabel ( "CD� Pr ice " ) ;
30
31 // I n i t i a l i z e data entry c on t r o l s
32 textAlbumName = new JTextFie ld (15) ;
33 textAlbumName . setToolTipText (new St r ing ( "Enter� the �

name� o f � the �album�here " ) ) ;
34 textArtistName = new JTextFie ld (15) ;
35 textArtistName . setToolTipText (new St r ing ( "Enter� the �

name� o f � the � a r t i s t /group�name�here " ) ) ;
36 t ex tPr i c e = new JTextFie ld (10) ;



TUTORIAL JAVA 3.7 17

37 t ex tPr i c e . setToolTipText (new St r ing ( "Enter� the � p r i c e �
o f � the �CD�here " ) ) ;

38 comboGenre=new JComboBox ( ) ;
39 comboGenre . s e tEd i t ab l e ( true ) ;
40 comboGenre . addItem (new St r ing ( "�Rock" ) ) ;
41 comboGenre . addItem (new St r ing ( "�Jazz " ) ) ;
42 comboGenre . addItem (new St r ing ( "�Country" ) ) ;
43 comboGenre . addItem (new St r ing ( "�Blues " ) ) ;
44 comboGenre . addItem (new St r ing ( "� Cla s s i c " ) ) ;
45 comboGenre . addItem (new St r ing ( "� Al t e rna t i v e " ) ) ;
46 comboGenre . setToolTipText (new St r ing
47 ( " Spec i f y � the � t a r g e t �age�group�and� the � gender �here " ) ) ;
48 b1=new JButton ( "Submit" ) ;
49
50 //Add the c on t r o l s
51 panelObject . add ( l a b e l T i t l e ) ;
52 panelObject . add ( labelAlbumName ) ;
53 panelObject . add ( textAlbumName) ;
54 panelObject . add ( labe lArt i s tName ) ;
55 panelObject . add ( textArtistName ) ;
56 panelObject . add ( l a b e lP r i c e ) ;
57 panelObject . add ( t ex tPr i c e ) ;
58 panelObject . add ( labe lGenre ) ;
59 panelObject . add ( comboGenre ) ;
60 panelObject . add ( b1 ) ;
61 }
62
63 public stat ic void main ( St r ing args [ ] ) {
64 frameObject=new JFrame ( "VideoCD� Deta i l s " ) ;
65 VideoCD cdObject=new VideoCD ( ) ;
66 frameObject . s e t S i z e (300 ,300) ;
67 frameObject . s e tV i s i b l e ( true ) ;
68 }
69 }
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Gambar 2.3. VideoCD

(1) Ubahlah program di atas menjadi program yang menggunakan applet
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3. Layout Manager

3.1. Tujuan. Setelah menyelesaikan bagian ini, mahasiswa diharapkan dapat:
(1) Menjelaskan perbedaan antara jenis-jenis layout manager yang dimiliki Ja-

va
(2) Menggunakan layout manager sesuai kebutuhan

3.2. Perangkat. PC dengan JDK 1.5

3.3. Materi.

3.3.1. Contoh Layout. Perhatikan contoh program dibawah ini:

1 import javax . swing . ∗ ;
2 import java . awt . ∗ ;
3 public class LayoutExample extends JApplet {
4 JPanel p1 , p3 ; JPanel panelObject ;
5 JLabel labelCustName ;
6 JLabel labelCustPassword ;
7 JTextFie ld textCustName ;
8 JPasswordField textCustPassword ;
9 JButton buttonLogin ;

10 GridBagLayout g l ;
11 GridBagConstraints gbc ;
12 JLabel l1 , l 2 ;
13 JTextFie ld t f 1 ;
14 JButton b1 , b2 , b3 , b4 , b5 , b6 , b7 , b8 , b9 , b10 , b11 , b12 , b13 , b14 ;
15 GridLayout g1 ;
16 BoxLayout bl1 ;
17
18 public void i n i t ( ) {
19 g1=new GridLayout (8 , 2 ) ;
20 JPanel p1=new JPanel ( ) ;
21 p1 . setLayout ( g1 ) ;
22 l 2=new JLabel ( " Ca l cu la to r �Panel " ) ;
23 t f 1=new JTextFie ld (15) ;
24 b1=new JButton ( "1" ) ;
25 b2=new JButton ( "2" ) ;
26 b3=new JButton ( "3" ) ;
27 b4=new JButton ( "4" ) ;
28 b5=new JButton ( "5" ) ;
29 b6=new JButton ( "6" ) ;
30 b7=new JButton ( "7" ) ;
31 b8=new JButton ( "8" ) ;
32 b9=new JButton ( "9" ) ;
33 b10=new JButton ( "+" ) ;
34 b11=new JButton ( "−" ) ;
35 b12=new JButton ( "/" ) ;
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36 b13=new JButton ( "∗" ) ;
37 b14=new JButton ( "CALCULATE" ) ;
38 p1 . add ( l 2 ) ;
39 p1 . add ( t f 1 ) ;
40 p1 . add ( b1 ) ;
41 p1 . add ( b2 ) ;
42 p1 . add ( b3 ) ;
43 p1 . add ( b4 ) ;
44 p1 . add ( b5 ) ;
45 p1 . add ( b6 ) ;
46 p1 . add ( b7 ) ;
47 p1 . add ( b8 ) ;
48 p1 . add ( b9 ) ;
49 p1 . add ( b10 ) ;
50 p1 . add ( b11 ) ;
51 p1 . add ( b12 ) ;
52 p1 . add ( b13 ) ;
53 p1 . add ( b14 ) ;
54 p1 . setBackground ( Color . b lue ) ;
55 g l = new GridBagLayout ( ) ;
56 gbc = new GridBagConstraints ( ) ;
57 panelObject = new JPanel ( ) ;
58 panelObject . setLayout ( g l ) ;
59
60 // I n i t i a l i z e c on t r o l s
61 labelCustName = new JLabel ( "Customer�Login�Name" ) ;
62 labelCustPassword = new JLabel ( "Password" ) ;
63 textCustName = new JTextFie ld (15) ;
64 textCustPassword = new JPasswordField (15) ;
65 buttonLogin=new JButton ( "Login" ) ;
66
67 //Add con t r o l s to the pane l
68 gbc . anchor = GridBagConstraints .NORTHWEST;
69 gbc . gr idx = 1 ;
70 gbc . gr idy = 5 ;
71 g l . s e tCon s t r a i n t s ( labelCustName , gbc ) ;
72 panelObject . add ( labelCustName ) ;
73 gbc . anchor = GridBagConstraints .NORTHWEST;
74 gbc . gr idx = 4 ;
75 gbc . gr idy = 5 ;
76 g l . s e tCon s t r a i n t s ( textCustName , gbc ) ;
77 panelObject . add ( textCustName ) ;
78 gbc . anchor = GridBagConstraints .NORTHWEST;
79 gbc . gr idx = 1 ;
80 gbc . gr idy = 9 ;
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81 g l . s e tCon s t r a i n t s ( labelCustPassword , gbc ) ;
82 panelObject . add ( labelCustPassword ) ;
83 gbc . anchor = GridBagConstraints .NORTHWEST;
84 gbc . gr idx = 4 ;
85 gbc . gr idy = 9 ;
86 g l . s e tCon s t r a i n t s ( textCustPassword , gbc ) ;
87 panelObject . add ( textCustPassword ) ;
88 gbc . anchor=GridBagConstraints .NORTHWEST;
89 gbc . gr idx =2;
90 gbc . gr idy =13;
91 g l . s e tCon s t r a i n t s ( buttonLogin , gbc ) ;
92 panelObject . add ( buttonLogin ) ;
93 panelObject . setBackground ( Color . ye l low ) ;
94 p3=new JPanel ( ) ;
95 bl1=new BoxLayout (p3 , BoxLayout .X_AXIS) ;
96 bl1 . addLayoutComponent ( " Ca l cu la to r �Panel " , p1 ) ;
97 bl1 . addLayoutComponent ( "Text�Panel " , panelObject ) ;
98 getContentPane ( ) . add ( p3 ) ;
99 p3 . add ( p1 ) ;

100 p3 . add ( panelObject ) ;
101 }
102 }

Gambar 3.1. Layout Example

(1) Jelaskan perintah pada baris 54 dan 55
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(2) Jelaskan mengapa program diatas menggunakan lebih dari satu panel

3.3.2. Border Layout. Berikut adalah contoh program dengan menggunakan border
layout

1 import java . awt . ∗ ;
2 import javax . swing . ∗ ;
3
4 public class SampleBorderLayout extends JApplet {
5 JButton b1 , b2 , b3 , b4 , b5 ;
6 BorderLayout bd1 ;
7
8 public void i n i t ( ) {
9 bd1 = new BorderLayout ( ) ;

10 JPanel p1 = new JPanel ( ) ;
11 getContentPane ( ) . add ( p1 ) ;
12 p1 . setLayout ( bd1 ) ;
13 b1 = new JButton ( "Button�1" ) ;
14 b2 = new JButton ( "Button�2" ) ;
15 b3 = new JButton ( "Button�3" ) ;
16 b4 = new JButton ( "Button�4" ) ;
17 b5 = new JButton ( "Button�5" ) ;
18 p1 . add ( "North" , b1 ) ;
19 p1 . add ( "South" , b2 ) ;
20 p1 . add ( "West" , b3 ) ;
21 p1 . add ( "East" , b4 ) ;
22 p1 . add ( "Center " , b5 ) ;
23 }
24 }

Gambar 3.2. Border Layout
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3.3.3. Card Layout. Berikut adalah contoh program dengan menggunakan card la-
yout

1 import javax . swing . ∗ ;
2 import java . awt . ∗ ;
3
4 public class SampleCardLayout extends JApplet {
5 JButton button1 , button2 , button3 ;
6 CardLayout c1 ;
7 JPanel p1 ;
8
9 public void i n i t ( ) {

10 c1 = new CardLayout ( ) ;
11 p1 = new JPanel ( ) ;
12 p1 . setLayout ( c1 ) ;
13
14 getContentPane ( ) . add ( p1 ) ;
15 button1 = new JButton ( "Button�1" ) ;
16 button2 = new JButton ( "Button�2" ) ;
17 button3 = new JButton ( "Button�3" ) ;
18 p1 . add ( "Button1" , button1 ) ;
19 p1 . add ( "Button2" , button2 ) ;
20 p1 . add ( "Button3" , button3 ) ;
21 }
22 }

Gambar 3.3. Card Layout

3.3.4. Flow Layout. Berikut adalah contoh program dengan menggunakan flow la-
yout

1 import java . awt . ∗ ;
2 import javax . swing . ∗ ;
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3
4 public class SampleFlowLayout extends JApplet {
5 JButton b1 , b2 , b3 ;
6 FlowLayout f1 ;
7
8 public void i n i t ( ) {
9 f1 = new FlowLayout ( FlowLayout .LEFT) ;

10 JPanel p1 = new JPanel ( ) ;
11 getContentPane ( ) . add ( p1 ) ;
12 p1 . setLayout ( f 1 ) ;
13 b1 = new JButton ( "Button�1" ) ;
14 b2 = new JButton ( "Button�2" ) ;
15 b3 = new JButton ( "Button�3" ) ;
16 p1 . add ( b1 ) ;
17 p1 . add ( b2 ) ;
18 p1 . add ( b3 ) ;
19 }
20 }

Gambar 3.4. Flow Layout

3.3.5. Grid Layout. Berikut adalah contoh program dengan menggunakan grid la-
yout

1 import java . awt . ∗ ;
2 import javax . swing . ∗ ;
3 public class SampleGridLayout extends JApplet {
4 JButton b1 , b2 , b3 , b4 ;
5 GridLayout g1 ;
6
7 public void i n i t ( ) {
8 g1 = new GridLayout (2 , 2 , 50 , 50 ) ;
9 JPanel p1 = new JPanel ( ) ;

10 getContentPane ( ) . add ( p1 ) ;
11 p1 . setLayout ( g1 ) ;
12 b1 = new JButton ( "Button�1" ) ;
13 b2 = new JButton ( "Button�2" ) ;
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14 b3 = new JButton ( "Button�3" ) ;
15 b4 = new JButton ( "Button�4" ) ;
16 p1 . add ( b1 ) ;
17 p1 . add ( b2 ) ;
18 p1 . add ( b3 ) ;
19 p1 . add ( b4 ) ;
20 }
21 }

Gambar 3.5. Grid Layout

3.3.6. Gridbag Layout. Berikut adalah contoh program yang menggunakan gridbag
layout

1 import java . awt . ∗ ;
2 import javax . swing . ∗ ;
3 public class GridBagSample extends JApplet {
4 JPanel panelObject ;
5 GridBagLayout gbObject ;
6 GridBagConstraints gbc ;
7 JButton b1 , b2 , b3 , b4 , b5 , b6 ;
8
9 public void i n i t ( ) {

10 gbObject = new GridBagLayout ( ) ;
11 gbc = new GridBagConstraints ( ) ;
12 panelObject = new JPanel ( ) ;
13 getContentPane ( ) . add ( panelObject ) ;
14 panelObject . setLayout ( gbObject ) ;
15 JButton b1 = new JButton ( "Button�1" ) ;
16 JButton b2 = new JButton ( "Button�2" ) ;
17 JButton b3 = new JButton ( "Button�3" ) ;
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18 JButton b4 = new JButton ( "Button�4" ) ;
19 JButton b5 = new JButton ( "Button�5" ) ;
20 JButton b6 = new JButton ( "Button�6" ) ;
21 gbc . f i l l = GridBagConstraints .BOTH;
22 gbc . anchor = GridBagConstraints .CENTER;
23 gbc . gr idwidth = 1 ;
24 gbc . weightx = 1 . 0 ;
25 gbObject . s e tCons t r a i n t s (b1 , gbc ) ;
26 panelObject . add ( b1 ) ;
27 gbc . gr idwidth = GridBagConstraints .REMAINDER;
28 gbObject . s e tCons t r a i n t s (b2 , gbc ) ;
29 panelObject . add ( b2 ) ;
30 gbc . gr idwidth = GridBagConstraints .REMAINDER;
31 gbObject . s e tCons t r a i n t s (b3 , gbc ) ;
32 panelObject . add ( b3 ) ;
33 gbc . weightx = 0 . 0 ;
34 gbc . weighty = 1 . 0 ;
35 gbc . g r i dhe i gh t = 2 ;
36 gbc . gr idwidth = 1 ;
37 gbObject . s e tCons t r a i n t s (b4 , gbc ) ;
38 panelObject . add ( b4 ) ;
39 gbc . gr idwidth = GridBagConstraints .REMAINDER;
40 gbc . g r i dhe i gh t = 1 ;
41 gbObject . s e tCons t r a i n t s (b5 , gbc ) ;
42 panelObject . add ( b5 ) ;
43 gbc . gr idwidth = GridBagConstraints .REMAINDER;
44 gbc . g r i dhe i gh t = 1 ;
45 gbObject . s e tCons t r a i n t s (b6 , gbc ) ;
46 panelObject . add ( b6 ) ;
47 }
48 }
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Gambar 3.6. Gridbag Layout

3.3.7. Box Layout. Berikut adalah contoh program yang menggunakan box layout
1 import java . awt . ∗ ;
2 import javax . swing . ∗ ;
3
4 public class SampleBoxLayout extends JApplet {
5 JPanel ca lpane l , l ogpane l ;
6 JPanel mainpanel ;
7
8 public void i n i t ( ) {
9 GridLayout gridObj ;

10 GridBagLayout gridbagObj ;
11 GridBagConstraints gbc ;
12 BoxLayout boxObj ;
13
14 gridObj = new GridLayout ( 8 , 2 ) ;
15 ca lpane l = new JPanel ( ) ;
16 ca lpane l . setLayout ( gridObj ) ;
17 gridbagObj = new GridBagLayout ( ) ;
18 gbc = new GridBagConstraints ( ) ;
19 l ogpane l = new JPanel ( ) ;
20 l ogpane l . setLayout ( gridbagObj ) ;
21 mainpanel = new JPanel ( ) ;
22 boxObj = new BoxLayout ( mainpanel , BoxLayout .X_AXIS) ;
23 boxObj . addLayoutComponent ( " Ca l cu la to r �Panel " , c a l pane l ) ;
24 boxObj . addLayoutComponent ( "TextPanel " , l ogpane l ) ;
25 getContentPane ( ) . add ( mainpanel ) ;
26 mainpanel . add ( ca lpane l ) ;



TUTORIAL JAVA 3.7 28

27 mainpanel . add ( l ogpane l ) ;
28 }
29 }

3.3.8. More examples. Berikut adalah contoh program tambahan

1 import javax . swing . ∗ ;
2 import java . awt . ∗ ;
3
4 public class CustomerCareExecutive extends JApplet {
5 // Var iab l e s f o r the c on t r o l s
6 JPanel panelObject ;
7 JLabel l a b e l t i t l e , labelName , labelGrade , l a b e lP e r fC r i t e r i a ,

l abe lRat ing ;
8 JLabel l i n e1 , l i n e2 , l i n e 3 ;
9 JTextFie ld textName ;

10 JRadioButton buttonGrade1 , buttonGrade2 ;
11 JComboBox comboPer fCr i ter ia ;
12 JL i s t l i s tRa t i n g ;
13 GridBagLayout g l ;
14 GridBagConstraints gbc ;
15
16 public void i n i t ( ) {
17 // i n i t i a l i z e the l a you t
18 g l = new GridBagLayout ( ) ;
19 gbc = new GridBagConstraints ( ) ;
20 panelObject = ( JPanel ) getContentPane ( ) ;
21 panelObject . setLayout ( g l ) ;
22
23 // i n i t i a l i z e the c on t r o l s
24 l a b e l t i t l e=new JLabel ( "Customer�Care�Execut ive �

Performance�Sheet " ) ;
25 l i n e 1=new JLabel ( "

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
" ) ;

26 labelName=new JLabel ( "Name� : " ) ;
27 labe lGrade=new JLabel ( "Grade� : " ) ;
28 l a b e l P e r fC r i t e r i a=new JLabel ( "Performance� Cr i t e r i a " ) ;
29 l abe lRat ing=new JLabel ( "Rating" ) ;
30 l i n e 2=new JLabel ( "−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−" ) ;
31 l i n e 3=new JLabel ( "−−−−−−−−−−−" ) ;
32 textName=new JTextFie ld (10) ;
33 textName . setText ( "Carol " ) ;
34 buttonGrade1=new JRadioButton ( "L1" ) ;
35 buttonGrade2=new JRadioButton ( "L2" ) ;
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36 St r ing c r i t e r i a [ ] = {"Customer� S a t i s f a c t i o n " , "
Product iv i ty " } ;

37 comboPer fCr i ter ia = new JComboBox( c r i t e r i a ) ;
38 St r ing r a t i ng [ ]={ "Outstanding" , " Exce l l en t " , "Good" , "

Poor" } ;
39 l i s tRa t i n g=new JL i s t ( r a t i ng ) ;
40
41 //Apply c on s t r a i n t s and add con t r o l s to the pane l
42 gbc . anchor = GridBagConstraints .NORTHWEST;
43 gbc . gr idx = 3 ;
44 gbc . gr idy = 1 ;
45 g l . s e tCon s t r a i n t s ( l a b e l t i t l e , gbc ) ;
46 panelObject . add ( l a b e l t i t l e ) ;
47 gbc . anchor = GridBagConstraints .NORTHWEST;
48 gbc . gr idx = 3 ;
49 gbc . gr idy = 3 ;
50 g l . s e tCon s t r a i n t s ( l i n e1 , gbc ) ;
51 panelObject . add ( l i n e 1 ) ;
52 gbc . anchor = GridBagConstraints .NORTHWEST;
53 gbc . gr idx = 2 ;
54 gbc . gr idy = 9 ;
55 g l . s e tCon s t r a i n t s ( labelName , gbc ) ;
56 panelObject . add ( labelName ) ;
57 gbc . anchor = GridBagConstraints .NORTHWEST;
58 gbc . gr idx = 4 ;
59 gbc . gr idy = 9 ;
60 g l . s e tCon s t r a i n t s ( textName , gbc ) ;
61 panelObject . add ( textName ) ;
62 gbc . anchor = GridBagConstraints .NORTHWEST;
63 gbc . gr idx = 2 ;
64 gbc . gr idy = 14 ;
65 g l . s e tCon s t r a i n t s ( labelGrade , gbc ) ;
66 panelObject . add ( labe lGrade ) ;
67 gbc . anchor = GridBagConstraints .NORTHWEST;
68 gbc . gr idx = 4 ;
69 gbc . gr idy = 14 ;
70 g l . s e tCon s t r a i n t s ( buttonGrade1 , gbc ) ;
71 panelObject . add ( buttonGrade1 ) ;
72 gbc . anchor = GridBagConstraints .NORTHWEST;
73 gbc . gr idx = 5 ;
74 gbc . gr idy = 14 ;
75 g l . s e tCon s t r a i n t s ( buttonGrade2 , gbc ) ;
76 panelObject . add ( buttonGrade2 ) ;
77 gbc . anchor = GridBagConstraints .NORTHWEST;
78 gbc . gr idx = 2 ;
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79 gbc . gr idy = 19 ;
80 g l . s e tCon s t r a i n t s ( l a b e lP e r fC r i t e r i a , gbc ) ;
81 panelObject . add ( l a b e l P e r fC r i t e r i a ) ;
82 gbc . anchor = GridBagConstraints .NORTHWEST;
83 gbc . gr idx = 4 ;
84 gbc . gr idy = 19 ;
85 g l . s e tCon s t r a i n t s ( labe lRat ing , gbc ) ;
86 panelObject . add ( l abe lRat ing ) ;
87 gbc . anchor = GridBagConstraints .NORTHWEST;
88 gbc . gr idx = 2 ;
89 gbc . gr idy = 22 ;
90 g l . s e tCon s t r a i n t s ( l i n e2 , gbc ) ;
91 panelObject . add ( l i n e 2 ) ;
92 gbc . anchor = GridBagConstraints .NORTHWEST;
93 gbc . gr idx = 4 ;
94 gbc . gr idy = 22 ;
95 g l . s e tCon s t r a i n t s ( l i n e3 , gbc ) ;
96 panelObject . add ( l i n e 3 ) ;
97 gbc . anchor = GridBagConstraints .NORTHWEST;
98 gbc . gr idx = 2 ;
99 gbc . gr idy = 26 ;

100 g l . s e tCon s t r a i n t s ( comboPerfCr iter ia , gbc ) ;
101 panelObject . add ( comboPer fCr i ter ia ) ;
102 gbc . anchor = GridBagConstraints .NORTHWEST;
103 gbc . gr idx = 4 ;
104 gbc . gr idy = 26 ;
105 g l . s e tCon s t r a i n t s ( l i s tRa t i ng , gbc ) ;
106 panelObject . add ( l i s tRa t i n g ) ;
107 }
108 }
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Gambar 3.7. More examples
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Bagian 2. Pemrograman dalam Java

4. Membuat applet dan application

4.1. Applet. Untuk memanggil applet perlu dibuat satu file dalam format html
yang berisi file .class yang akan dipanggil, seperti contoh di bawah ini:

1 <HTML>
2 <APPLET CODE="DisplayApplet . c l a s s " WIDTH="200" HEIGHT="

200">
3 </APPLET>
4 </HTML>

1 import javax . swing . ∗ ;
2 import java . awt . ∗ ;
3
4 public class DisplayApplet extends JApplet {
5 public void pa int ( Graphics g ) {
6 g . drawString ( "This� i s � d i sp layed �by� the � paint �method"

,20 ,20) ;
7 }
8 }

4.1.2. Program 2. Berikut adalah program yang menunjukkan siklus dari suatu
applet. Perhatikan counter-counter dari applet tersebut.

1 import javax . swing . ∗ ;
2 import java . awt . ∗ ;
3
4 public class AppletMethods extends JApplet {
5 int i n i tCounte r = 0 ;
6 int s tartCounter = 0 ;
7 int stopCounter = 0 ;
8 int destroyCounter = 0 ;
9

10 public void i n i t ( ) {
11 in i tCounte r++;
12 r epa in t ( ) ;
13 }
14
15 public void s t a r t ( ) {
16 startCounter++;
17 r epa in t ( ) ;
18 }
19
20 public void stop ( ) {
21 stopCounter++;
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22 r epa in t ( ) ;
23 }
24
25 public void dest roy ( ) {
26 destroyCounter++;
27 r epa in t ( ) ;
28 }
29
30 public void pa int ( Graphics g ) {
31 g . drawString ( " i n i t �has�been� invoked �"
32 + St r ing . valueOf ( in i tCounte r ) + "� t imes " ,20 ,20) ;
33 g . drawString ( " s t a r t �has�been� invoked �"
34 + St r ing . valueOf ( s tartCounter ) + "� t imes " ,20 ,35) ;
35 g . drawString ( " stop �has�been� invoked �"
36 + St r ing . valueOf ( stopCounter ) + "� t imes " ,20 ,50) ;
37 g . drawString ( " des t roy �has�been� invoked �"
38 + St r ing . valueOf ( destroyCounter ) + "� t imes " ,20 ,65) ;
39 }
40 }

1 import javax . swing . ∗ ;
2
3 public class VCD extends JApplet {
4 // Var iab l e f o r the pane l
5 stat ic JPanel panelObject ;
6 int stopCount ;
7 int startCount ;
8
9 // Var iab l e s o f l a b e l s

10 JLabel labelVideoCDNo ;
11 JLabel labelVideoCDName ;
12 JLabel labe lGenre ;
13 JLabel l a b e lA r t i s t ;
14
15 // Labe l f o r the image
16 JLabel l abe l ImagePos i t i on ;
17
18 // Labe l to d i s p l a y count
19 JLabel labelCount ;
20
21 // Var iab l e s f o r data entry c on t r o l s
22 JTextFie ld textVideoCDNo ;
23 JTextFie ld textVideoCDName ;
24 JComboBox comboGenre ;
25 JTextFie ld t e x tA r t i s t ;
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26
27 public void i n i t ( ) {
28 // Create pane l
29 panelObject = new JPanel ( ) ;
30 getContentPane ( ) . add ( panelObject ) ;
31
32 // I n i t i a l i z i n g l a b e l s
33 labelVideoCDNo = new JLabel ( "Video�CD�Number" ) ;
34 labelVideoCDName = new JLabel ( "�Name" ) ;
35 labe lGenre = new JLabel ( "Package" ) ;
36 l a b e lA r t i s t = new JLabel ( " Ar t i s t " ) ;
37 labelCount=new JLabel ( ) ;
38 Icon logoImage = new

39 ImageIcon ( "c : \\ Semester \\Batchcode
40 ������\\Groupname\\CellGO\\ Images \\VideoCD . g i f " ) ;
41 l abe l ImagePos i t i on = new JLabel ( logoImage ) ;
42
43 // I n i t i a l i z i n g Tex tFie ld
44 textVideoCDNo = new JTextFie ld (15) ;
45 textVideoCDName = new JTextFie ld (30) ;
46 t e x tA r t i s t = new JTextFie ld (30) ;
47 St r ing genres [ ] = { "Rock" , "Pop" , " C l a s s i c a l " , "Rap" } ;
48 comboGenre = new JComboBox( genres ) ;
49
50 //Adding image to the app l e t
51 panelObject . add ( l abe l ImagePos i t i on ) ;
52
53 //Adding c on t r o l s f o r Video CD No
54 panelObject . add ( labelVideoCDNo ) ;
55 panelObject . add ( textVideoCDNo ) ;
56
57 //Adding c on t r o l s f o r Video CD Name
58 panelObject . add ( labelVideoCDName ) ;
59 panelObject . add ( textVideoCDName ) ;
60
61 //Adding c on t r o l s f o r genre
62 panelObject . add ( labe lGenre ) ;
63 panelObject . add ( comboGenre ) ;
64
65 //Adding c on t r o l s f o r Customer Age
66 panelObject . add ( l a b e lA r t i s t ) ;
67 panelObject . add ( t e x tA r t i s t ) ;
68
69 //Adding the l a b e l f o r count
70 panelObject . add ( labelCount ) ;
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71 }
72
73 public void s t a r t ( ) {
74 // Increment s tar tCount by 1
75 startCount++;
76
77 //Show the updated count
78 St r ing count=" Star t � count� i s �"+startCount
79 +"�Stop� count� i s �"+stopCount ;
80 labelCount . setText ( count ) ;
81 }
82
83 public void stop ( ) {
84 // Increment stopCount by 1
85 stopCount++;
86 St r ing count="Stop� count� i s �"+stopCount
87 +"� Star t � count� i s �"+startCount ;
88 labelCount . setText ( count ) ;
89 }
90 }

1 import java . awt . ∗ ;
2 import javax . swing . ∗ ;
3
4 public class DailyDiary extends JApplet {
5 JPanel panelObj ;
6 JLabel labe lTask ;
7 JButton buttonStore , buttonDisplay ;
8 JComboBox comboTaskList ;
9 JLabel l a b e l S t a tu s ;

10
11 public void i n i t ( ) {
12 panelObj=new JPanel ( ) ;
13 getContentPane ( ) . add ( panelObj ) ;
14
15 Font myfont = new Font ( "Times�New�Roman" , Font .BOLD,

18) ;
16 labe lTask =new JLabel ( "Task� L i s t : " ) ;
17
18 St r ing taskMessage [ ]={ " 9 .00 �AM�Meeting�on�SEI�−�CMM" ,

" 1 .00 �PM�Submit�bug� r epo r t � f o r � p r o j e c t � to � the �
Manager" , "Book� cakes � f o r � the �Birthday�Party" , "
Book� t i c k e t s � f o r �New�York� f l i g h t " } ;

19
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20 comboTaskList =new JComboBox( taskMessage ) ;
21 comboTaskList . s e tEd i t ab l e ( true ) ;
22 l ab e l S t a tu s=new JLabel ( ) ;
23 buttonStore =new JButton ( " Store �Schedule " ) ;
24 buttonDisplay =new JButton ( "Display �Status " ) ;
25
26 panelObj . add ( labe lTask ) ;
27 panelObj . add ( comboTaskList ) ;
28 panelObj . add ( buttonStore ) ;
29 panelObj . add ( buttonDisplay ) ;
30 panelObj . add ( l ab e l S t a tu s ) ;
31 }
32
33 public void s t a r t ( ) {
34 getAppletContext ( ) . showStatus ( "Hi ! ! ! �You ’ l l �do� i t " ) ;
35 }
36
37 public void stop ( ) {
38 getAppletContext ( ) . showStatus ( "Wil l �be�back� again � to �

remind�you" ) ;
39 l ab e l S t a tu s . setText ( "Unknown" ) ;
40 }
41
42 public void pa int ( Graphics g ) {
43 l ab e l S t a tu s . setText ( S t r ing . valueOf ( comboTaskList .

getItemCount ( ) ) ) ;
44 }
45 }

1 import javax . swing . ∗ ;
2
3 public class Dealer extends JApplet {
4 // Var iab l e f o r the pane l
5 JPanel panelObject ;
6
7 // Var iab l e s o f l a b e l s
8 JLabel l abe lDea l e rCe l lNo ;
9 JLabel labelDealerName ;

10 JLabel l abe lDea l e rAddres s ;
11 JLabel labe lDealerScheme ;
12
13 // Var iab l e s f o r data entry c on t r o l s
14 JTextFie ld textDea lerCe l lNo ;
15 JTextFie ld textDealerName ;
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16 JComboBox comboDealerScheme ;
17 JTextFie ld textDea lerAddress ;
18
19 public void i n i t ( ) {
20 // Add appropr ia t e c on t r o l s to the frame
21 // Create pane l
22 panelObject = new JPanel ( ) ;
23 getContentPane ( ) . add ( panelObject ) ;
24
25 //Create and add the appropr ia t e c on t r o l s
26 // I n i t i a l i z i n g l a b e l s
27 labe lDea l e rCe l lNo = new JLabel ( " Ce l l �Number" ) ;
28 labelDealerName = new JLabel ( "�Name" ) ;
29 labe lDealerScheme = new JLabel ( "Scheme" ) ;
30 labe lDea l e rAddres s = new JLabel ( "Address " ) ;
31
32 // I n i t i a l i z i n g t e x t f i e l d
33 textDea lerCe l lNo = new JTextFie ld (15) ;
34 textDealerName = new JTextFie ld (30) ;
35 textDea lerAddress = new JTextFie ld (30) ;
36 St r ing schemes [ ] = { "Discount " , "Standard" } ;
37 comboDealerScheme = new JComboBox( schemes ) ;
38
39 //Adding c on t r o l s f o r c e l l Number
40 panelObject . add ( labe lDea l e rCe l lNo ) ;
41 panelObject . add ( textDea lerCe l lNo ) ;
42
43 //Adding c on t r o l s f o r Dealer Name
44 panelObject . add ( labelDealerName ) ;
45 panelObject . add ( textDealerName ) ;
46
47 //Adding c on t r o l s f o r Dealer Package
48 panelObject . add ( labe lDealerScheme ) ;
49 panelObject . add ( comboDealerScheme ) ;
50
51 //Adding c on t r o l s f o r Dealer Address
52 panelObject . add ( labe lDea l e rAddres s ) ;
53 panelObject . add ( textDea lerAddress ) ;
54 }
55
56 public void dest roy ( ) {
57 showFrame ( ) ;
58 }
59
60 public void showFrame ( ) {



TUTORIAL JAVA 3.7 38

61 JFrame frame = new JFrame ( "Dealer � Deta i l s " ) ;
62
63 // Var iab l e s o f l a b e l s
64 JLabel labe lDea lCe l lNo ;
65 JLabel labelDealName ;
66 JLabel labe lDea lAddress ;
67 JLabel labelDealScheme ;
68
69 // Var iab l e s f o r data entry c on t r o l s
70 JTextFie ld textDealCel lNo=new JTextFie ld (10) ;
71 JTextFie ld textDealName=new JTextFie ld (15) ;
72 JTextFie ld textDealScheme=new JTextFie ld (15) ;
73 JTextFie ld textDealAddress=new JTextFie ld (25) ;
74 textDealCel lNo . setText ( textDea lerCe l lNo . getText ( ) ) ;
75 textDealName . setText ( textDealerName . getText ( ) ) ;
76 textDealAddress . setText ( textDea lerAddress . getText ( ) ) ;
77 textDealScheme . setText ( S t r ing . valueOf
78 ( comboDealerScheme . ge tSe l e c t ed I t em ( ) ) ) ;
79 labe lDea lCe l lNo = new JLabel ( " Ce l l �Number" ) ;
80 labelDealName = new JLabel ( "�Name" ) ;
81 labelDealScheme = new JLabel ( "Scheme" ) ;
82 labe lDea lAddress = new JLabel ( "Address " ) ;
83 JPanel panel=new JPanel ( ) ;
84
85 //add pane l to the frame
86 frame . getContentPane ( ) . add ( panel ) ;
87
88 //Adding c on t r o l s f o r c e l l Number
89 panel . add ( labe lDea lCe l lNo ) ;
90 panel . add ( textDealCel lNo ) ;
91
92 //Adding c on t r o l s f o r Dealer Name
93 panel . add ( labelDealName ) ;
94 panel . add ( textDealName ) ;
95
96 //Adding c on t r o l s f o r Dealer Package
97 panel . add ( labelDealScheme ) ;
98 panel . add ( textDealScheme ) ;
99

100 //Adding c on t r o l s f o r Dealer Address
101 panel . add ( labe lDea lAddress ) ;
102 panel . add ( textDealAddress ) ;
103 frame . s e t S i z e (200 ,200) ;
104 frame . s e tV i s i b l e ( true ) ;
105 }
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106 }

1 import javax . swing . ∗ ;
2
3 public class SampleProgram{
4 stat ic JFrame f1 ;
5 JPanel p1 ;
6 JButton b1 ;
7
8 public SampleProgram (){
9 p1 = new JPanel ( ) ;

10 f1 . getContentPane ( ) . add ( p1 ) ;
11 b1 = new JButton ( "Submit" ) ;
12 p1 . add ( b1 ) ;
13 b1 . setText ( "Cancel " ) ;
14 p1 . add ( b1 ) ;
15 }
16
17 public stat ic void main ( St r ing args [ ] ) {
18 f1 = new JFrame ( "Sample� Appl i ca t ion " ) ;
19 SampleProgram sp = new SampleProgram ( ) ;
20 f1 . s e t S i z e ( 300 , 300 ) ;
21 f1 . s e tV i s i b l e ( true ) ;
22 }
23 }

1 import javax . swing . ∗ ;
2
3 public class NewJFrame extends JFrame {
4 JButton jButton1 , jButton2 , jButton3 ,
5 jButton4 , jButton5 , jButton6 ;
6
7 public NewJFrame ( ) {
8 java . awt . GridBagConstraints gr idBagConstra ints ;
9 jButton1 = new JButton ( "1" ) ;

10 jButton2 = new JButton ( "2" ) ;
11 jButton3 = new JButton ( "3" ) ;
12 jButton4 = new JButton ( "4" ) ;
13 jButton5 = new JButton ( "5" ) ;
14 jButton6 = new JButton ( "6" ) ;
15
16 getContentPane ( ) . setLayout (new java . awt . GridBagLayout

( ) ) ;
17 se tDe fau l tC lo seOperat ion (EXIT_ON_CLOSE) ;
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18 gr idBagConstra ints = new java . awt . GridBagConstraints ( )
;

19 gr idBagConstra ints . g r idx = 1 ;
20 gr idBagConstra ints . g r idy = 1 ;
21 gr idBagConstra ints . weightx = 0 . 5 ;
22 gr idBagConstra ints . weighty = 0 . 5 ;
23 getContentPane ( ) . add ( jButton1 , gr idBagConstra ints ) ;
24 gr idBagConstra ints = new java . awt . GridBagConstraints ( )

;
25 gr idBagConstra ints . g r idx = 3 ;
26 gr idBagConstra ints . g r idy = 0 ;
27 gr idBagConstra ints . g r i dhe i gh t = 3 ;
28 gr idBagConstra ints . f i l l = java . awt . GridBagConstraints .

VERTICAL;
29 getContentPane ( ) . add ( jButton2 , gr idBagConstra ints ) ;
30 gr idBagConstra ints = new java . awt . GridBagConstraints ( )

;
31 gr idBagConstra ints . g r idx = 4 ;
32 gr idBagConstra ints . g r idy = 0 ;
33 gr idBagConstra ints . g r i dhe i gh t = 3 ;
34 gr idBagConstra ints . f i l l = java . awt . GridBagConstraints .

VERTICAL;
35 getContentPane ( ) . add ( jButton3 , gr idBagConstra ints ) ;
36 gr idBagConstra ints = new java . awt . GridBagConstraints ( )

;
37 gr idBagConstra ints . g r idx = 0 ;
38 gr idBagConstra ints . g r idy = 3 ;
39 gr idBagConstra ints . gr idwidth = 3 ;
40 gr idBagConstra ints . f i l l = java . awt . GridBagConstraints .

HORIZONTAL;
41 getContentPane ( ) . add ( jButton4 , gr idBagConstra ints ) ;
42 gr idBagConstra ints = new java . awt . GridBagConstraints ( )

;
43 gr idBagConstra ints . g r idx = 3 ;
44 gr idBagConstra ints . g r idy = 3 ;
45 gr idBagConstra ints . f i l l = java . awt . GridBagConstraints .

VERTICAL;
46 getContentPane ( ) . add ( jButton5 , gr idBagConstra ints ) ;
47 gr idBagConstra ints = new java . awt . GridBagConstraints ( )

;
48 gr idBagConstra ints . g r idx = 4 ;
49 gr idBagConstra ints . g r idy = 3 ;
50 getContentPane ( ) . add ( jButton6 , gr idBagConstra ints ) ;
51 // pack ( ) ;
52 s e t S i z e (800 ,600) ;
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53 }
54 public stat ic void main ( St r ing args [ ] ) {
55 new NewJFrame ( ) . s e tV i s i b l e ( true ) ;
56 }
57 }



TUTORIAL JAVA 3.7 42

5. Event Handling

5.1. Program 1. Contoh program aplikasi untuk membuat satu tombol yang da-
pat di-klik dengan mengimplementasikan ActionListener.

1 import java . awt . ∗ ;
2 import java . awt . event . ∗ ;
3 import javax . swing . ∗ ;
4
5 class MyFrame extends JFrame{
6 JButton b1 ;
7
8 public stat ic void main ( St r ing args [ ] ) {
9 MyFrame f = new MyFrame( ) ;

10 }
11
12 public MyFrame( ) {
13 super ( "Window� Ti t l e " ) ;
14 b1 = new JButton ( " Cl i ck �Me! " ) ;
15
16 getContentPane ( ) . add ( "Center " , b1 ) ;
17 ButtonListener bLis ten = new ButtonListener ( ) ;
18 b1 . addAct ionListener ( bLis ten ) ;
19 s e t S i z e (200 ,200) ;
20 s e tV i s i b l e ( true ) ;
21 }
22
23 class ButtonListener implements Act ionL i s t ene r {
24 public void act ionPerformed ( ActionEvent evt ) {
25 JButton source = ( JButton ) evt . getSource ( ) ;
26 source . setText ( "Button� c l i c k e d ! " ) ;
27 }
28 }
29 }

Gambar 5.1. Button Clicked
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5.2. Program 2. Contoh applet untuk membuat satu buah tombol yang meng-
implementasikan ActionListener. Perhatikan cara mendeklarasikan ActionListener
dan menghubungkannya pada tombol dibandingkan dengan Program 1

1 import java . awt . event . ∗ ;
2 import javax . swing . ∗ ;
3
4 public class Welcome extends JApplet implements

Act ionL i s t ene r {
5 JPanel p1 ;
6 JButton buttonClickMe ;
7
8 public void i n i t ( ) {
9 p1=new JPanel ( ) ;

10 getContentPane ( ) . add ( p1 ) ;
11 buttonClickMe=new JButton ( " Cl i ck �Me" ) ;
12 p1 . add ( buttonClickMe ) ;
13 buttonClickMe . addAct ionListener ( this ) ;
14 }
15
16 public void act ionPerformed ( ActionEvent eventObject ) {
17 getAppletContext ( ) . showStatus ( "You� c l i c k e d � the � Cl i ck �

Me�button . " ) ;
18 }
19 }

Gambar 5.2. ButtonAppletBefore

5.3. Program 3. Contoh applet dengan satu button yang jika ditekan akan me-
nampilkan angka berurut yang dihasilkan oleh suatu counter. Perhatikan variabel
numClicks yang dideklarasikan static. Apakah guna dari variabel static?

1 import java . awt . ∗ ;
2 import java . awt . event . ∗ ;
3 import javax . swing . ∗ ;
4
5 public class MyButtonApplet extends JApplet implements Act ionL i s t ene r {
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Gambar 5.3. ButtonAppletAfter

6 JPanel panel ;
7 JButton button ;
8 stat ic int numClicks = 0 ;
9

10 public void i n i t ( ){
11 panel = new JPanel ( ) ;
12 button = new JButton ( " Cl i ck ! " ) ;
13
14 getContentPane ( ) . add ( panel ) ;
15 panel . add ( button ) ;
16 button . addAct ionListener ( this ) ;
17 }
18
19 public void act ionPerformed ( ActionEvent e ){
20 Object obj = e . getSource ( ) ;
21 i f ( obj == button ){
22 numClicks++;
23 getAppletContext ( ) . showStatus ( "Number� o f � c l i c k s � : �" + numClicks ) ;
24 }
25 }
26 }

Gambar 5.4. Counter Applet
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5.4. Program 4. Contoh program aplikasi untuk membuat satu button yang bisa
di-klik dengan variabel static yang menjadi counter.

1 import java . awt . ∗ ;
2 import java . awt . event . ∗ ;
3
4 public class TestButton implements Act ionL i s t ene r {
5 Frame f ;
6 Button b ;
7 stat ic int numClick = 0 ;
8
9 public TestButton ( ) {

10 f = new Frame( "Test " ) ;
11 b = new Button ( "Press �Me! " ) ;
12 b . setActionCommand ( "ButtonPressed " ) ;
13 }
14
15 public void LaunchFrame ( ) {
16 b . addAct ionListener ( this ) ;
17 f . add (b , BorderLayout .CENTER) ;
18 f . pack ( ) ;
19 f . s e tV i s i b l e ( true ) ;
20 }
21
22 public void act ionPerformed ( ActionEvent e ) {
23 numClick++;
24 System . out . p r i n t l n ( "Action� occured " ) ;
25 System . out . p r i n t l n ( "Button ’ s �command� i s � : �" + e .

getActionCommand ( ) ) ;
26 System . out . p r i n t l n ( "Number� o f �button� c l i c k s � : �" +

numClick ) ;
27 }
28
29 public stat ic void main ( St r ing args [ ] ) {
30 TestButton tb = new TestButton ( ) ;
31 tb . LaunchFrame ( ) ;
32 }
33 }

5.5. Program 5. Contoh program aplikasi dengan dua buah tombol dengan dua
ActionListener

1 import java . awt . ∗ ;
2 import java . awt . event . ∗ ;
3 import javax . swing . ∗ ;
4
5 public class AngelandDevil {
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6 JFrame frame ;
7
8 public stat ic void main ( St r ing args [ ] ) {
9 AngelandDevil aad = new AngelandDevil ( ) ;

10 aad . go ( ) ;
11 }
12
13 public void go ( ) {
14 frame = new JFrame ( ) ;
15 JButton button = new JButton ( "Should� I �do� i t ?" ) ;
16 button . addAct ionListener (new Ange lL i s tener ( ) ) ;
17 button . addAct ionListener (new Dev i lL i s t en e r ( ) ) ;
18 frame . getContentPane ( ) . add ( BorderLayout .CENTER, button

) ;
19 frame . pack ( ) ;
20 frame . s e tV i s i b l e ( true ) ;
21 }
22
23 class Ange lL i s tener implements Act ionL i s t ene r {
24 public void act ionPerformed ( ActionEvent e ) {
25 System . out . p r i n t l n ( "Don ’ t �do� i t , �you�might� r e g r e t � i t ! "

) ;
26 }
27 }
28
29 class Dev i lL i s t en e r implements Act ionL i s t ene r {
30 public void act ionPerformed ( ActionEvent e ) {
31 System . out . p r i n t l n ( "Come�on , �do� i t ! " ) ;
32 }
33 }
34 }

Gambar 5.5. Should I do it?

Gambar 5.6. Angel and Devil
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1 import java . awt . ∗ ;
2 import java . awt . event . ∗ ;
3 import javax . swing . ∗ ;
4
5 public class NewFrame extends JFrame implements

Act ionL i s t ene r {
6 JPanel panel ;
7 JButton button ;
8
9 NewFrame ( ) {

10 panel = new JPanel ( ) ;
11 button = new JButton ( "New�Frame" ) ;
12 button . addAct ionListener ( this ) ;
13 getContentPane ( ) . add ( panel ) ;
14 panel . add ( button ) ;
15 se tDe fau l tC lo seOperat ion (JFrame .EXIT_ON_CLOSE) ;
16 pack ( ) ;
17 s e tV i s i b l e ( true ) ;
18 }
19
20 public void act ionPerformed ( ActionEvent e ) {
21 Object temp = e . getSource ( ) ;
22 i f ( temp == button )
23 {
24 JButton b ;
25
26 JFrame smallFrame ;
27 smallFrame = new JFrame ( ) ;
28 b = new JButton ( " He l lo ! " ) ;
29 smallFrame . getContentPane ( ) . add (b) ;
30 smallFrame . pack ( ) ;
31 // smallFrame . s e t S i z e (100 ,100) ;
32 smallFrame . s e tV i s i b l e ( true ) ;
33 }
34 }
35
36 public stat ic void main ( St r ing args [ ] ) {
37 NewFrame nf = new NewFrame ( ) ;
38 }
39 }
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Gambar 5.7. NewFrame

Gambar 5.8. New Frame Pop

1 import java . awt . ∗ ;
2 import java . awt . event . ∗ ;
3 import javax . swing . ∗ ;
4
5 public class ClickMe extends JFrame implements

Act ionL i s t ene r {
6 stat ic int numClick = 0 ;
7 JPanel panel ;
8 JButton b1 , b2 ;
9 JLabel label ;

10 St r ing TEXT = "Number� o f �button� c l i c k � : �" ;
11
12 ClickMe ( ) {
13 panel = new JPanel (new GridLayout (0 , 3 ) ) ;
14 b1 = new JButton ( " Cl i ck1 " ) ;
15 b2 = new JButton ( " Cl i ck2 " ) ;
16 label = new JLabel (TEXT + "0��" ) ;
17
18 b1 . addAct ionListener ( this ) ;
19 b2 . addAct ionListener ( this ) ;
20
21 getContentPane ( ) . add ( panel ) ;
22 panel . add ( b1 ) ;
23 panel . add ( b2 ) ;
24 panel . add ( label ) ;
25 se tDe fau l tC lo seOperat ion (JFrame .EXIT_ON_CLOSE) ;
26 pack ( ) ;
27 s e tV i s i b l e ( true ) ;
28 }
29
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30 public void act ionPerformed ( ActionEvent e ) {
31 Object temp = e . getSource ( ) ;
32
33 i f ( temp == b1 ) {
34 numClick = numClick + 1 ;
35 }
36 i f ( temp == b2 ) {
37 numClick = numClick + 2 ;
38 }
39
40 label . setText (TEXT + numClick ) ;
41 }
42
43 public stat ic void main ( St r ing args [ ] ) {
44 ClickMe cm = new ClickMe ( ) ;
45 }
46 }

Gambar 5.9. Two Button

1 import java . awt . ∗ ;
2 import java . awt . event . ∗ ;
3 import javax . swing . ∗ ;
4
5 public class FavColor extends JApplet implements

I t emLi s tener {
6 JPanel panel ;
7 JLabel lName , lAddress , lSex , lFavColors ;
8 JTextFie ld tfName , t fAddress ;
9 JRadioButton rbMale , rbFemale ;

10 JComboBox cb ;
11 JButton bSubmit , bReset ;
12 ButtonGroup bGroup ;
13
14 public void i n i t ( ) {
15 panel = new JPanel ( ) ;
16 lName = new JLabel ( "Name" ) ;
17 lAddress = new JLabel ( "Address " ) ;
18 lSex = new JLabel ( "Sex� : �" ) ;
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19 lFavColors = new JLabel ( " Favor i t e �Colors � : �" ) ;
20 tfName = new JTextFie ld (10) ;
21 t fAddress = new JTextFie ld (20) ;
22 rbMale = new JRadioButton ( "Male" ) ;
23 rbFemale = new JRadioButton ( "Female" ) ;
24 cb = new JComboBox ( ) ;
25 bSubmit = new JButton ( "Submit" ) ;
26 bReset = new JButton ( "Reset " ) ;
27 bGroup = new ButtonGroup ( ) ;
28
29 getContentPane ( ) . add ( panel ) ;
30 panel . add ( lName) ;
31 panel . add ( tfName ) ;
32 panel . add ( lAddress ) ;
33 panel . add ( t fAddress ) ;
34 panel . add ( lSex ) ;
35 panel . add ( rbMale ) ;
36 panel . add ( rbFemale ) ;
37 panel . add ( lFavColors ) ;
38 panel . add ( cb ) ;
39 panel . add ( bSubmit ) ;
40 panel . add ( bReset ) ;
41 bGroup . add ( rbMale ) ;
42 bGroup . add ( rbFemale ) ;
43 rbMale . addItemListener ( this ) ;
44 rbFemale . addItemListener ( this ) ;
45 }
46
47 public void itemStateChanged ( ItemEvent ev ) {
48 Object obj=ev . getSource ( ) ;
49 i f ( obj == rbMale ) {
50 cb . removeAllItems ( ) ;
51 cb . addItem ( "Black" ) ;
52 cb . addItem ( "Blue" ) ;
53 cb . addItem ( "Brown" ) ;
54 }
55 i f ( obj == rbFemale ) {
56 cb . removeAllItems ( ) ;
57 cb . addItem ( "Pink" ) ;
58 cb . addItem ( "Red" ) ;
59 cb . addItem ( "Yellow" ) ;
60 }
61 }
62 }
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Gambar 5.10. FavColor Male

Gambar 5.11. FavColor Female

1 import javax . swing . ∗ ;
2 import java . awt . ∗ ;
3 import java . awt . event . ∗ ;
4
5 public class AirLineReservat ion extends JApplet
6 implements FocusL i s tener {
7 St r ing date [ ]={ "12/21/2001" , "01/12/2002" , "12/25/2001" } ;
8 St r ing dest [ ]={ "Chicago" , "Boston" , "New�York" ,
9 " Ca l i f o r n i a " , "Atlanta " , "Mexico" } ;

10 JPanel panelObj ;
11 JComboBox destCombo ;
12 JL i s t da t eL i s t ;
13 JButton submit ;
14
15 public void i n i t ( ) {
16 da t eL i s t=new JL i s t ( date ) ;
17 da t eL i s t . addFocusListener ( this ) ;
18 destCombo=new JComboBox ( ) ;
19 submit=new JButton ( "SUBMIT" ) ;
20 panelObj=new JPanel ( ) ;
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21
22 getContentPane ( ) . add ( panelObj ) ;
23 panelObj . add ( da t eL i s t ) ;
24 panelObj . add ( destCombo ) ;
25 panelObj . add ( submit ) ;
26 }
27
28 public void f o cusLos t ( FocusEvent e ) {
29 Object temp=e . getSource ( ) ;
30
31 i f ( temp==dateL i s t ) {
32 destCombo . removeAllItems ( ) ;
33
34 int s e l e c t i o n=dateL i s t . g e tSe l e c t ed Index ( ) ;
35 destCombo . addItem ( dest [ s e l e c t i o n ] ) ;
36 destCombo . addItem ( dest [ s e l e c t i o n +1]) ;
37 }
38 }
39
40 public void focusGained ( FocusEvent e ) {
41 //Wil l not be handled
42 }
43 }

Gambar 5.12. Airline Reservation

1 import java . awt . ∗ ;
2 import javax . swing . ∗ ;
3 import java . awt . event . ∗ ;
4
5 public class User extends JApplet implements

6 FocusListener , I temListener , Act i onL i s t ene r {
7 // Dec lara t ion f o r data entry c on t r o l s
8 JPanel p1 ;
9 JLabel l1 , l3 , l 4 ;

10 JTextFie ld t f 1 ;
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11 JRadioButton male ;
12 JRadioButton female ;
13 JComboBox c1 ;
14 JButton b1 ;
15 St r ing sub j e c t a r r [ ]={ " Software " , "Movies" ,
16 " L i t e r a tu r e " , " Soc i e ty �and�People " } ;
17 St r ing name , sex , sub j e c t ;
18
19 public void i n i t ( ) {
20 p1=new JPanel ( ) ;
21 getContentPane ( ) . add ( p1 ) ;
22 l 1=new JLabel ( "Enter�Login�Name : " ) ;
23 l 3=new JLabel ( " S e l e c t � sex " ) ;
24 l 4=new JLabel ( " Subject � o f � I n t e r e s t : " ) ;
25 t f 1=new JTextFie ld (10) ;
26 male=new JRadioButton ( "Male" ) ;
27 female=new JRadioButton ( "Female" ) ;
28 c1=new JComboBox( s ub j e c t a r r ) ;
29 b1=new JButton ( "Submit" ) ;
30
31 p1 . add ( l 1 ) ;
32 p1 . add ( t f 1 ) ;
33 p1 . add ( l 3 ) ;
34 p1 . add ( male ) ;
35 p1 . add ( female ) ;
36 p1 . add ( l 4 ) ;
37 p1 . add ( c1 ) ;
38 p1 . add ( b1 ) ;
39 male . addItemListener ( this ) ;
40 female . addItemListener ( this ) ;
41 t f 1 . addFocusListener ( this ) ;
42 c1 . addAct ionListener ( this ) ;
43 b1 . addAct ionListener ( this ) ;
44 }
45
46 public void itemStateChanged ( ItemEvent ev ) {
47 Object obj=ev . getSource ( ) ;
48 i f ( obj==male )
49 sex="Male" ;
50 i f ( obj==female )
51 sex="Female" ;
52 i f ( obj==c1 ) {
53 sub j e c t=St r ing . valueOf ( c1 . ge tSe l e c t ed I t em ( ) ) ;
54 getAppletContext ( ) . showStatus ( sub j e c t ) ;
55 }
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56 }
57
58 public void f o cusLos t ( FocusEvent e ) {
59 Object temp=e . getSource ( ) ;
60 i f ( temp==t f 1 ) {
61 St r ing strName=t f 1 . getText ( ) ;
62 i f ( strName . l ength ( ) !=0)
63 name=strName ;
64 else

65 getAppletContext ( ) . showStatus ( "Name� i s �empty" ) ;
66 }
67 }
68
69 public void focusGained ( FocusEvent e ) {
70 //Wil l not be handled
71 }
72
73 public void act ionPerformed ( ActionEvent e ) {
74 Object obj=e . getSource ( ) ;
75
76 i f ( obj==b1 ) {
77 sub j e c t=St r ing . valueOf ( c1 . ge tSe l e c t ed I t em ( ) ) ;
78 St r ing record=name+"� : �"+sex+"� : �"+sub j e c t ;
79 getAppletContext ( ) . showStatus ( record ) ;
80 }
81 }
82 }

Gambar 5.13

1 import java . awt . ∗ ;
2 import java . awt . event . ∗ ;
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3
4 public class TwoListener implements MouseMotionListener ,

MouseListener {
5 Frame f ;
6 TextFie ld t f ;
7
8 public TwoListener ( ) {
9 f = new Frame( "Two� L i s t e n e r s �Example" ) ;

10 t f = new TextFie ld (30) ;
11 }
12
13 public void launchFrame ( ) {
14 Label label = new Label ( " Cl i ck �and�drag� the �mouse" ) ;
15 f . add ( label , BorderLayout .NORTH) ;
16 f . add ( t f , BorderLayout .SOUTH) ;
17 f . addMouseMotionListener ( this ) ;
18 f . addMouseListener ( this ) ;
19 f . s e t S i z e (300 ,200) ;
20 f . s e tV i s i b l e ( true ) ;
21 }
22
23 public void mouseDragged (MouseEvent e ) {
24 St r ing s = "Mouse�dragging � : �X�=�" + e . getX ( ) + "�Y�=�

" + e . getY ( ) ;
25 t f . setText ( s ) ;
26 }
27
28 public void mouseEntered (MouseEvent e ) {
29 St r ing s = "The�mouse� entered " ;
30 t f . setText ( s ) ;
31 }
32
33 public void mouseExited (MouseEvent e ) {
34 St r ing s = "The�mouse�has� l e f t � the � bu i l d i ng " ;
35 t f . setText ( s ) ;
36 }
37
38 public void mouseMoved(MouseEvent e ) {}
39 public void mousePressed (MouseEvent e ) {}
40 public void mouseClicked (MouseEvent e ) {}
41 public void mouseReleased (MouseEvent e ) {}
42
43 public stat ic void main ( St r ing args [ ] ) {
44 TwoListener two = new TwoListener ( ) ;
45 two . launchFrame ( ) ;
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46 }
47 }

Gambar 5.14. TwoListener

1 import java . awt . ∗ ;
2 import java . awt . event . ∗ ;
3 import javax . swing . ∗ ;
4
5 public class Password extends JApplet implements

Act ionL i s t ene r {
6 JPanel panel ;
7 JLabel lPassword ;
8 JPasswordField tfPassword ;
9 JButton bSubmit ;

10 // JButton bReset ;
11
12 public void i n i t ( ) {
13 panel = new JPanel ( ) ;
14 getContentPane ( ) . add ( panel ) ;
15 lPassword = new JLabel ( "Enter�password� : �" ) ;
16 tfPassword = new JPasswordField (10) ;
17 bSubmit = new JButton ( "Submit" ) ;
18 // bReset = new JButton (" Reset ") ;
19
20 panel . add ( lPassword ) ;
21 panel . add ( tfPassword ) ;
22 panel . add ( bSubmit ) ;
23 // pane l . add ( bReset ) ;
24
25 bSubmit . addAct ionLis tener ( this ) ;
26 // bReset . addAct ionLis tener ( t h i s ) ;
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27 }
28
29 public void act ionPerformed ( ActionEvent e ) {
30 Object temp=e . getSource ( ) ;
31 boolean i sCo r r e c t = true ;
32
33 i f ( temp == bSubmit ) {
34 char [ ] correctPassword = { ’ c ’ , ’ h ’ , ’ i ’ , ’ k ’ , ’ a ’ } ;
35
36 i f ( t fPassword . getPassword ( ) . l ength
37 != correctPassword . l ength ) {
38 i sCo r r e c t = fa l se ;
39 }
40 else {
41 for ( int i = 0 ; i < tfPassword . getPassword ( ) .

l ength ;
42 i++){
43 i f ( t fPassword . getPassword ( ) [ i ] !=
44 correctPassword [ i ] ) {

i sCo r r e c t = fa l se ;
45 }
46 }
47 }
48
49 i f ( i sCo r r e c t == true ) {
50 getAppletContext ( ) . showStatus ( "The�password� i s �

c o r r e c t " ) ;
51 }
52 else {
53 getAppletContext ( ) . showStatus ( "The�password� i s �

i n c o r r e c t " ) ;
54 }
55 }
56 }
57 }
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Gambar 5.15. Password
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6. Exception Handling

1 public class HelloWorld
2 {
3 public stat ic void main ( St r ing args [ ] )
4 {
5 int i = 0 ;
6 St r ing [ ] g r e e t i n g s = {" He l lo �World ! " , "No , � I �mean� i t ! " , "HELLO�WORLD! ! ! " } ;
7 while ( i < 4)
8 // wh i l e ( i < 3)
9 {

10 try

11 {
12 System . out . p r i n t l n ( g r e e t i n g s [ i ] ) ;
13 i++;
14 }
15 catch ( ArrayIndexOutOfBoundsException e )
16 {
17 System . out . p r i n t l n ( "Re−s e t t i n g � Index�Value" ) ;
18 i = 0 ;
19 }
20 f ina l ly

21 {
22 System . out . p r i n t l n ( "This� i s �always� pr in ted " ) ;
23 }
24 }
25 }
26 }

1 public class TryCatch
2 {
3 public stat ic void main ( St r ing args [ ] )
4 {
5 int array [ ] = {0 ,0} ;
6 int num1 , num2 , r e s u l t = 0 ;
7 num1 = 100 ;
8 num2 = 0 ;
9 try

10 {
11 r e s u l t = num1/num2 ;
12 System . out . p r i n t l n (num1/ array [ 2 ] ) ;
13 }
14 catch ( Arithmet icExcept ion e )
15 {
16 System . out . p r i n t l n ( "Error ! � Div i s i on �by� zero " ) ;
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17 }
18 catch ( ArrayIndexOutOfBoundsException e )
19 {
20 System . out . p r i n t l n ( "Error ! �Array�out� o f �bounds ! " ) ;
21 }
22 catch ( Exception e )
23 {
24 System . out . p r i n t l n ( "Some� other � e r r o r " ) ;
25 }
26 try

27 {
28 System . out . p r i n t l n (num1/ array [ 2 ] ) ;
29 }
30 catch ( ArrayIndexOutOfBoundsException e )
31 {
32 System . out . p r i n t l n ( "Error ! �Array�out� o f �bounds ! " ) ;
33 }
34 catch ( Exception e )
35 {
36 System . out . p r i n t l n ( "Some� other � e r r o r " ) ;
37 }
38 System . out . p r i n t l n ( "The� r e s u l t � i s � : �" + r e s u l t ) ;
39 }
40 }

import java . awt . ∗ ;
import java . awt . event . ∗ ;
import javax . swing . ∗ ;
c l a s s I l l e ga lAgeExcept i on extends Exception
{

pub l i c S t r ing getMessage ( )
{

re turn " Inva l i d age . The customer should not be provided with a connect ion " ;
}

}
pub l i c c l a s s CustomerNew extends JApplet implements Act i onL i s t ene r
{

i n t custAge ;
JPanel panelObject ;
JButton buttonAccept ;
JLabel labelCustAge ;
JTextFie ld textCustAge ;
void setAge ( i n t age ) throws I l l e ga lAgeExcept i on
{

i f ( ( age < 20) | | ( age > 60))
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throw new I l l e ga lAgeExcept i on ( ) ;
custAge = age ;

}
pub l i c void i n i t ( )
{

panelObject = ( JPanel ) getContentPane ( ) ;
panelObject . setLayout (new FlowLayout ( ) ) ;
labelCustAge = new JLabel (" Enter customer age : " ) ;
textCustAge = new JTextFie ld ( 5 ) ;
buttonAccept = new JButton (" Store De t a i l s " ) ;
panelObject . add ( labelCustAge ) ;
panelObject . add ( textCustAge ) ;
panelObject . add ( buttonAccept ) ;
buttonAccept . addAct ionListener ( t h i s ) ;

}
pub l i c void act ionPerformed ( ActionEvent evt )
{

Object obj = evt . getSource ( ) ;
i f ( obj == buttonAccept )
{

CustomerNew custObj = new CustomerNew ( ) ;
i n t age = In t eg e r . pa r s e In t ( textCustAge . getText ( ) ) ;
t ry
{

custObj . setAge ( age ) ;
getAppletContext ( ) . showStatus (" Val id entry f o r customer age " ) ;

}
catch ( I l l e ga lAgeExcept i on e )
{

getAppletContext ( ) . showStatus ( e . getMessage ( ) ) ;
}

}

}
}

import java . awt . ∗ ;
import java . awt . event . ∗ ;
import javax . swing . ∗ ;
c l a s s I l l e ga lAgeExcept i on extends Exception
{

pub l i c S t r ing getMessage ( )
{

re turn " Inva l i d age . The customer should not be provided with a connect ion " ;
}
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}
pub l i c c l a s s CustomerNew extends JApplet implements Act i onL i s t ene r
{

i n t custAge ;
JPanel panelObject ;
JButton buttonAccept ;
JLabel labelCustAge ;
JTextFie ld textCustAge ;
void setAge ( i n t age ) throws I l l e ga lAgeExcept i on
{

i f ( ( age < 20) | | ( age > 60))
throw new I l l e ga lAgeExcept i on ( ) ;

custAge = age ;
}
pub l i c void i n i t ( )
{

panelObject = ( JPanel ) getContentPane ( ) ;
panelObject . setLayout (new FlowLayout ( ) ) ;
labelCustAge = new JLabel (" Enter customer age : " ) ;
textCustAge = new JTextFie ld ( 5 ) ;
buttonAccept = new JButton (" Store De t a i l s " ) ;
panelObject . add ( labelCustAge ) ;
panelObject . add ( textCustAge ) ;
panelObject . add ( buttonAccept ) ;
buttonAccept . addAct ionListener ( t h i s ) ;

}
pub l i c void act ionPerformed ( ActionEvent evt )
{

Object obj = evt . getSource ( ) ;
i f ( obj == buttonAccept )
{

CustomerNew custObj = new CustomerNew ( ) ;
i n t age = In t eg e r . pa r s e In t ( textCustAge . getText ( ) ) ;
t ry
{

custObj . setAge ( age ) ;
getAppletContext ( ) . showStatus (" Val id entry f o r customer age " ) ;

}
catch ( I l l e ga lAgeExcept i on e )
{

getAppletContext ( ) . showStatus ( e . getMessage ( ) ) ;
}

}

}
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}

c l a s s CustomerCareExecutive
{

St r ing executiveName ;
i n t r a t i ng ;
pub l i c void d i s p l a yDe t a i l s ( )
{

System . out . p r i n t l n ( executiveName ) ;
System . out . p r i n t l n ( r a t i ng ) ;

}
}
pub l i c c l a s s Execu t i v eCo l l e c t i on
{

CustomerCareExecutive exObjects [ ] ;

pub l i c Execu t i v eCo l l e c t i on ( )
{

exObjects = new CustomerCareExecutive [ 3 ] ;
/∗

f o r ( i n t i =0; i < 3 ; i++)
{

exObjects [ i ] = new CustomerCareExecutive ( ) ;
}

∗/
try
{

exObjects [ 0 ] . executiveName="One Corp . " ;
exObjects [ 0 ] . r a t i ng = 10 ;
exObjects [ 1 ] . executiveName="Two Inc . " ;
exObjects [ 1 ] . r a t i ng = 9 ;
exObjects [ 2 ] . executiveName="Three " ;
exObjects [ 2 ] . r a t i ng = 8 ;

}
catch ( Nul lPo interExcept ion e )
{

System . out . p r i n t l n ("Memory f o r the array has not been a l l o c a t e d ! " ) ;
}

}

pub l i c void d i s p l a yCo l l e c t i o n ( )
{

t ry
{

f o r ( i n t c t r =0; c t r < 4 ; c t r++)
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{
exObjects [ c t r ] . d i s p l a yDe t a i l s ( ) ;

}
}
catch ( ArrayIndexOutOfBoundsException e )
{

System . out . p r i n t l n (" Array out o f bounds ! " ) ;
}
catch ( Nul lPo interExcept ion e )
{

System . out . p r i n t l n ("Memory not a l l o c a t e d f o r the array ! " ) ;
}

}

pub l i c s t a t i c void main ( S t r ing args [ ] )
{

Execu t i v eCo l l e c t i on c o l l e c t i onOb j ;
c o l l e c t i o nOb j = new Execu t i v eCo l l e c t i on ( ) ;

// c o l l e c t i onOb j . d i s p l a yCo l l e c t i o n ( ) ;
System . out . p r i n t l n (" Al l Records d i sp layed " ) ;

}
}
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Bagian 3. Packages and Streams

7. Thread and Multithreading

1 public class ThreadDemo
2 {
3 public stat ic void main ( St r ing [ ] a rgs )
4 {
5 Counter c1 = new Counter ( "C1" ) ; // d i

implementasi d i counter . java
6 Thread c2 = new Counter ( "C2" ) ; // upcas t ing
7 Thread c3 = new Thread ( "C3" ) ; // gag ada

gunanya , krn tdk d i imp lementas i
8 c1 . s t a r t ( ) ;
9 c2 . s t a r t ( ) ;

10 c3 . s t a r t ( ) ;
11 }
12 }

pub l i c c l a s s ThreadDemo1
{

pub l i c s t a t i c void main ( S t r ing [ ] a rgs )
{

Counter1 c1 = new Counter1 ("C1" , Thread .MAX_PRIORITY) ;
//both

Thread c2 = new Counter1 ("C2" , Thread .MIN_PRIORITY) ;
// are acceptab l e

c1 . s t a r t ( ) ;
c2 . s t a r t ( ) ;

}
}

import javax . swing . ∗ ;
import java . awt . Dimension ;
import java . awt . BorderLayout ;
pub l i c c l a s s ThreadDemo2
{

pub l i c s t a t i c void main ( S t r ing [ ] a rgs )
{

Counter2 c1 = new Counter2 ("C1" ) ;
Counter2 c2 = new Counter2 ("C2" ) ;
JFrame frame = new JFrame ( ) ;
frame . s e t S i z e (new Dimension ( 800 , 1 20 ) ) ;
frame . getContentPane ( ) . add ( c1 , BorderLayout .NORTH) ;
frame . getContentPane ( ) . add ( c2 , BorderLayout .SOUTH) ;
frame . s e tDe fau l tC lo seOperat ion (JFrame .EXIT_ON_CLOSE) ;
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// frame . pack ( ) ; // d i 1 . 3 blm ada s e tP r e f e r r e dS i z e
frame . s e tV i s i b l e ( t rue ) ;
Thread t1 = new Thread ( c1 ) ;
Thread t2 = new Thread ( c2 ) ;
t1 . s e tP r i o r i t y ( Thread .MAX_PRIORITY) ;
t2 . s e tP r i o r i t y ( Thread .MIN_PRIORITY) ;
t1 . s t a r t ( ) ;
t2 . s t a r t ( ) ;
t ry {

Thread . s l e e p (20000 ) ;
}
catch ( java . lang . Inter ruptedExcept ion e ){

e . pr intStackTrace ( ) ;
}
t1 . s e tP r i o r i t y ( Thread .MIN_PRIORITY) ;
t2 . s e tP r i o r i t y ( Thread .MAX_PRIORITY) ;

}
}

import javax . swing . ∗ ;
import java . awt . Dimension ;
import java . awt . BorderLayout ;
import java . awt . Font ;
pub l i c c l a s s ThreadDemo3
{

pub l i c s t a t i c void main ( S t r ing [ ] a rgs )
{

Counter3 c1 = new Counter3 ("C1" ) ;
Counter2 c2 = new Counter2 ("C2" ) ;
JFrame frame = new JFrame ( ) ;
frame . s e t S i z e (new Dimension ( 800 , 1 60 ) ) ;
frame . getContentPane ( ) . add ( c1 , BorderLayout .NORTH) ;
frame . getContentPane ( ) . add ( c2 , BorderLayout .CENTER) ;
frame . s e tDe fau l tC lo seOperat ion (JFrame .EXIT_ON_CLOSE) ;
// frame . pack ( ) ;
frame . s e tV i s i b l e ( t rue ) ;
f i n a l Thread t1 = new Thread ( c1 ) ; // d i ak s e s da r i inne r c l a s s harus f i n a l
Thread t2 = new Thread ( c2 ) ;
t1 . s e tP r i o r i t y ( Thread .MAX_PRIORITY) ;
t2 . s e tP r i o r i t y ( Thread .MIN_PRIORITY) ;
Waiter w = new Waiter (" Waiter ")
{

pub l i c void run ( ){
whi l e ( t rue ){

setText ( getName ( ) + " : "+number +" @ "+System . cur rentT imeMi l l i s ( ) ) ;
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number++;
try {

t1 . j o i n ( ) ;
//menunggu t1 s e l e s a i baru t3 d i j a l ankan

Thread . s l e e p ( 5 ) ;
} catch ( java . lang . Inter ruptedExcept ion e ){

e . pr intStackTrace ( ) ;
}

}
}

} ;
frame . getContentPane ( ) . add (w, BorderLayout .SOUTH) ;
Thread t3 = new Thread (w) ;
t1 . s t a r t ( ) ;
t2 . s t a r t ( ) ;
t3 . s t a r t ( ) ;

}
}
ab s t r a c t c l a s s Waiter extends JLabel implements Runnable
{

i n t number ;
// p r i va t e S t r ing name ;

pub l i c Waiter ( S t r ing name){
setName (name ) ;
Font f = new Font (" Ar i a l " , Font .BOLD, 3 5 ) ;
setFont ( f ) ;

}
}

// package s imple ;
pub l i c c l a s s ThreadTester
{

pub l i c s t a t i c void main ( S t r ing [ ] a rgs )
{

HelloRunner r = new HelloRunner ( ) ;
Thread t = new Thread ( r ) ;
t . s t a r t ( ) ;

}
}
c l a s s HelloRunner implements Runnable
{

i n t i ;
pub l i c void run ( )
{
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i = 0 ;
whi l e ( t rue )
{

System . out . p r i n t l n (" He l lo " + i ++);
i f ( i == 50)
{

break ;
}

}
}

}

pub l i c c l a s s PrintMessage extends Thread
{

St r ing name ;
PrintMessage ( S t r ing name)
{

t h i s . name=name ;
}

pub l i c void run ( )
{

f o r ( ; ; )
{

System . out . p r i n t l n (" He l lo ! " + name + " Welcome to the World o f Threading . " ) ;
t ry

{
s l e e p ( 5000 ) ;

}
catch ( Inter ruptedExcept ion e )
{

System . out . p r i n t l n (" Exception was thrown : " + e ) ;
}

}
}

pub l i c s t a t i c void main ( S t r ing arg [ ] )
{

PrintMessage thread1=new PrintMessage (" Thread1 " ) ;
PrintMessage thread2=new PrintMessage (" Thread2 " ) ;
PrintMessage thread3=new PrintMessage (" Thread3 " ) ;
thread1 . s t a r t ( ) ;
thread2 . s t a r t ( ) ;
thread3 . s t a r t ( ) ;

}
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}

pub l i c c l a s s SimpleThreads {
// Display a message , preceded by the name o f the cur rent thread

s t a t i c void threadMessage ( S t r ing message ) { St r ing threadName = Thread . currentThread ( ) . getName ( ) ;
System . out . format("%s : %s%n" , threadName , message ) ; }

p r i va t e s t a t i c c l a s s MessageLoop implements Runnable {
pub l i c void run ( ) { St r ing importantIn fo [ ] = {
"Mares eat oats " , "Does eat oats " ,
" L i t t l e lambs eat ivy " , "A kid w i l l eat ivy too "
} ; t ry { f o r ( i n t i = 0 ; i < importantIn fo . l ength ; i++) {
//Pause f o r 4 seconds Thread . s l e e p ( 4000 ) ;
// Pr int a message threadMessage ( importantIn fo [ i ] ) ;
} } catch ( Inter ruptedExcept ion e ) {
threadMessage (" I wasn ’ t done ! " ) ; } }
}

pub l i c s t a t i c void main ( S t r ing args [ ] ) throws Inter ruptedExcept ion {
//Delay , in m i l l i s e c ond s be f o r e we i n t e r r up t MessageLoop

// thread ( d e f au l t one hour ) . long pat i ence = 1000 ∗ 60 ∗ 60 ;
// I f command l i n e argument present , g i v e s pat i ence in seconds .

i f ( args . l ength > 0) { try { pat i ence = Long . parseLong ( args [ 0 ] ) ∗ 1000 ;
} catch ( NumberFormatException e ) { System . e r r . p r i n t l n ("Argument must be an i n t e g e r . " ) ;
System . e x i t ( 1 ) ; }

}
threadMessage (" S ta r t i ng MessageLoop thread " ) ;

long startTime = System . cur r entT imeMi l l i s ( ) ; Thread t = new Thread (new MessageLoop ( ) ) ;
t . s t a r t ( ) ;

threadMessage (" Waiting f o r MessageLoop thread to f i n i s h " ) ;
// loop un t i l MessageLoop thread e x i t s whi l e ( t . i sA l i v e ( ) ) {
threadMessage (" S t i l l wa i t ing . . . " ) ; //Wait maximum of 1 second f o r MessageLoop thread to
// f i n i s h . t . j o i n ( 1000 ) ; i f ( ( ( System . cur rentT imeMi l l i s ( ) − startTime ) > pat i ence ) &&
t . i sA l i v e ( ) ) { threadMessage (" Tired o f wa i t ing ! " ) ;
t . i n t e r r up t ( ) ; //Shouldn ’ t be long now −− wait i n d e f i n i t e l y
t . j o i n ( ) ; }

} threadMessage (" F ina l l y ! " ) ; } }

pub l i c c l a s s HelloRunnable implements Runnable {
pub l i c void run ( ) { System . out . p r i n t l n (" He l lo from a thread ! " ) ;

}
pub l i c s t a t i c void main ( S t r ing args [ ] ) { (new Thread (new HelloRunnable ( ) ) ) . s t a r t ( ) ;

}
}

package s imple ;
c l a s s HelloRunner implements Runnable
{
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i n t i ;
pub l i c void run ( )
{

i = 0 ;
whi l e ( t rue )
{

System . out . p r i n t l n (" He l lo " + i ++);
i f ( i == 50)
{

break ;
}

}
}

}

pub l i c c l a s s HelloThread extends Thread {
pub l i c void run ( ) { System . out . p r i n t l n (" He l lo from a thread ! " ) ;

}
pub l i c s t a t i c void main ( S t r ing args [ ] ) { (new HelloThread ( ) ) . s t a r t ( ) ;

}
}

pub l i c c l a s s Counter extends Thread
{

p r i va t e i n t number ;
// p r i va t e S t r ing name ;
pub l i c Counter ( S t r ing name){

setName (name ) ;
}
pub l i c void run ( ){

whi l e ( t rue ){
System . out . p r i n t l n ( getName ( ) + " : "+number +" @ "+System . cur rentT imeMi l l i s ( ) ) ;
number++;
try {

s l e e p ( 2000 ) ;
} catch ( java . lang . Inter ruptedExcept ion e ){

// except ion khusus untuk thread
e . pr intStackTrace ( ) ;

}
}

}
}

pub l i c c l a s s Counter1 extends Thread
{

p r i va t e i n t number ;
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// p r i va t e S t r ing name ;
pub l i c Counter1 ( S t r ing name , i n t p r i o r i t y ){

s e tP r i o r i t y ( p r i o r i t y ) ;
setName (name ) ;

}
pub l i c void run ( ){

whi l e ( t rue ){
System . out . p r i n t l n ( getName ( ) + " : "+number +" @ "+System . cur rentT imeMi l l i s ( ) ) ;
number++;
try {

s l e e p ( 2 ) ;
} catch ( java . lang . Inter ruptedExcept ion e ){

e . pr intStackTrace ( ) ;
}

}
}

}

import javax . swing . JLabel ;
import java . awt . Font ;
pub l i c c l a s s Counter2 extends JLabel implements Runnable
{

p r i va t e i n t number ;
// p r i va t e S t r ing name ;
pub l i c Counter2 ( S t r ing name){

setName (name ) ;
Font f = new Font (" Ar i a l " , Font .BOLD, 3 5 ) ;
setFont ( f ) ;

}
pub l i c void run ( ){

whi l e ( t rue ){
setText ( getName ( ) + " : "+number +" @ "+System . cur rentT imeMi l l i s ( ) ) ; // setText punyanya JLabel
number++;
try {

Thread . s l e e p ( 5 ) ;
} catch ( java . lang . Inter ruptedExcept ion e ){

e . pr intStackTrace ( ) ;
}

}
}

}

import javax . swing . JLabel ;
import java . awt . Font ;
pub l i c c l a s s Counter3 extends JLabel implements Runnable
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{
p r i va t e i n t number ;
// p r i va t e S t r ing name ;
pub l i c Counter3 ( S t r ing name){

setName (name ) ;
Font f = new Font (" Ar i a l " , Font .BOLD, 3 5 ) ;
setFont ( f ) ;

}
pub l i c void run ( ){

whi l e ( number < 1000){
setText ( getName ( ) + " : "+number +" @ "+System . cur rentT imeMi l l i s ( ) ) ;
number++;
try {

Thread . s l e e p ( 5 ) ;
} catch ( java . lang . Inter ruptedExcept ion e ){

e . pr intStackTrace ( ) ;
}

}
}

}

import javax . swing . JLabel ;
import java . awt . Font ;
pub l i c c l a s s Counter4 extends JLabel implements Runnable
{

p r i va t e i n t number ;
// p r i va t e S t r ing name ;
pub l i c Counter4 ( S t r ing name){

setName (name ) ;
Font f = new Font (" Ar i a l " , Font .BOLD, 3 5 ) ;
setFont ( f ) ;

}
pub l i c void run ( ){

whi l e ( number < 1000){
setText ( getName ( ) + " : "+number +" @ "+System . cur rentT imeMi l l i s ( ) ) ;
number++;
try {

Thread . s l e e p ( 5 ) ;
} catch ( java . lang . Inter ruptedExcept ion e ){

e . pr intStackTrace ( ) ;
}

}
}

}
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import javax . swing . ∗ ;
import java . awt . ∗ ;
import java . awt . event . ∗ ;
pub l i c c l a s s Customer extends JApplet implements Act i onL i s t ene r
{

St r ing custName ;
S t r ing custPassword ;
JPanel panelObject ;
JLabel labelCustName ;
JLabel labelCustPassword ;
JTextFie ld textCustName ;
JPasswordField textCustPassword ;
JButton buttonLogin ;

void setPassword ( St r ing password )
{

custPassword = password ;
}

pub l i c void i n i t ( )
{

panelObject = ( JPanel ) getContentPane ( ) ;
panelObject . setLayout (new FlowLayout ( ) ) ;
labelCustName = new JLabel (" Customer Login Name" ) ;
labelCustPassword = new JLabel (" Password " ) ;
textCustName = new JTextFie ld ( 1 5 ) ;
textCustPassword = new JPasswordField ( 1 5 ) ;
buttonLogin=new JButton (" Login " ) ;
panelObject . add ( labelCustName ) ;
panelObject . add ( textCustName ) ;
panelObject . add ( labelCustPassword ) ;
panelObject . add ( textCustPassword ) ;
panelObject . add ( buttonLogin ) ;
buttonLogin . addAct ionListener ( t h i s ) ;

}

pub l i c void act ionPerformed ( ActionEvent evt )
{

Object obj=evt . getSource ( ) ;
i f ( obj==buttonLogin )
{

St r ing password=new St r ing ( textCustPassword . getPassword ( ) ) ;
t ry
{

i f ( password . l ength () <6| | password . l ength ()>10)
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throw new PasswordException ( ) ;
}
catch ( PasswordException e )
{

System . out . p r i n t l n ( e ) ;
}

}
}

}
c l a s s PasswordException extends Exception
{

pub l i c S t r ing toS t r i ng ( )
{

re turn "Exception : Password l ength not c o r r e c t . Password should be between 6 and 10 cha ra c t e r s " ;
}

}

import java . u t i l .Random ;
pub l i c c l a s s Consumer implements Runnable { p r i va t e Drop drop ;

pub l i c Consumer (Drop drop ) { t h i s . drop = drop ;
}

pub l i c void run ( ) { Random random = new Random ( ) ;
f o r ( S t r ing message = drop . take ( ) ; ! message . equa l s ("DONE" ) ;
message = drop . take ( ) ) { System . out . format ("MESSAGE RECEIVED: %s%n" , message ) ;
t ry { Thread . s l e e p ( random . next Int ( 5 0 0 0 ) ) ;
} catch ( Inter ruptedExcept ion e ) {} } } }

f i n a l pub l i c c l a s s ImmutableRGB {
//Values must be between 0 and 255 . f i n a l p r i va t e i n t red ;

f i n a l p r i va t e i n t green ; f i n a l p r i va t e i n t blue ; f i n a l p r i va t e S t r ing name ;
p r i va t e void check ( i n t red , i n t green , i n t blue ) {

i f ( red < 0 | | red > 255 | | green < 0 | | green > 255
| | b lue < 0 | | b lue > 255) { throw new I l l ega lArgumentExcept ion ( ) ;
} }

pub l i c ImmutableRGB( i n t red , i n t green , i n t blue , S t r ing name) {
check ( red , green , b lue ) ; t h i s . red = red ; t h i s . green = green ;
t h i s . b lue = blue ; t h i s . name = name ; }

pub l i c i n t getRGB( ) { return ( ( red << 16) | ( green << 8) | b lue ) ;
}

pub l i c S t r ing getName ( ) { re turn name ; }
pub l i c ImmutableRGB inve r t ( ) { re turn new ImmutableRGB(255 − red , 255 − green , 255 − blue ,

" Inve r s e o f " + name ) ; } }

c l a s s NameRunnable implements Runnable
{
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pub l i c void run ( )
{

f o r ( i n t x = 1 ; x <= 3 ; x++ )
{

System . out . p r i n t l n (x + u" Run by " + Thread . currentThread ( ) . getName ( ) ) ;
t ry
{

Thread . s l e e p ( 1000 ) ;
}
catch ( Inter ruptedExcept ion e ) {}

}
}

}
pub l i c c l a s s ManyNames
{

pub l i c s t a t i c void main ( S t r ing [ ] a rgs )
{

NameRunnable nr = new NameRunnable ( ) ;
Thread one = new Thread ( nr ) ;
one . setName (" Fred " ) ;
Thread two = new Thread ( nr ) ;
two . setName ("Lucy " ) ;
Thread three = new Thread ( nr ) ;
th ree . setName (" Ricky " ) ;
one . s t a r t ( ) ;
two . s t a r t ( ) ;
th ree . s t a r t ( ) ;

}
}

import java . u t i l .Random ;
pub l i c c l a s s Producer implements Runnable { p r i va t e Drop drop ;

pub l i c Producer (Drop drop ) { t h i s . drop = drop ;
}

pub l i c void run ( ) { St r ing importantIn fo [ ] = {
"Mares eat oats " , "Does eat oats " , " L i t t l e lambs eat ivy " ,
"A kid w i l l eat ivy too " } ; Random random = new Random ( ) ;

f o r ( i n t i = 0 ; i < importantIn fo . l ength ; i++) {
drop . put ( importantIn fo [ i ] ) ; t ry {
Thread . s l e e p ( random . next Int ( 5 0 0 0 ) ) ; } catch ( Inter ruptedExcept ion e ) {}
} drop . put ("DONE" ) ; } }

pub l i c c l a s s ProducerConsumerExample { pub l i c s t a t i c void main ( S t r ing [ ] a rgs ) {
Drop drop = new Drop ( ) ; (new Thread (new Producer ( drop ) ) ) . s t a r t ( ) ;
(new Thread (new Consumer ( drop ) ) ) . s t a r t ( ) ; } }
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import java . awt . ∗ ;
import java . awt . event . ∗ ;
import javax . swing . ∗ ;
import java . beans . ∗ ;
import java . u t i l .Random ;
pub l i c c l a s s ProgressBarDemo extends JPanel

implements Act ionLi s tener ,
PropertyChangeListener

{
p r i va t e JProgressBar progressBar ;
p r i va t e JButton startButton ;
p r i va t e JTextArea taskOutput ;

// p r i va t e Task task ;
/∗

c l a s s Task extends SwingWorker<Void , Void> {
@Override
pub l i c Void doInBackground ( ) {

Random random = new Random ( ) ;
i n t p rog r e s s = 0 ;
// I n i t i a l i z e p rog r e s s property .
s e tProg r e s s ( 0 ) ;
whi l e ( p rog r e s s < 100) {

// Sleep f o r up to one second .
t ry {

Thread . s l e e p ( random . next Int ( 1 0 0 0 ) ) ;
} catch ( Inter ruptedExcept ion i gnore ) {}
//Make random prog r e s s .
p rog r e s s += random . next Int ( 1 0 ) ;
s e tProg r e s s (Math . min ( progres s , 1 0 0 ) ) ;

}
re turn nu l l ;

}
@Override

pub l i c void done ( ) {
Too lk i t . g e tDe fau l tToo lk i t ( ) . beep ( ) ;
s tartButton . setEnabled ( t rue ) ;
se tCursor ( nu l l ) ; // turn o f f the wait cur so r
taskOutput . append ("Done ! \ n " ) ;

}
}

∗/
pub l i c ProgressBarDemo ( ) {
super (new BorderLayout ( ) ) ;
// Create the demo ’ s UI .
s tartButton = new JButton (" Star t " ) ;
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s tartButton . setActionCommand (" s t a r t " ) ;
s tartButton . addAct ionLis tener ( t h i s ) ;
progressBar = new JProgressBar (0 , 100 ) ;
progressBar . setValue ( 0 ) ;
progressBar . s e tS t r ingPa in t ed ( t rue ) ;
taskOutput = new JTextArea (5 , 2 0 ) ;
taskOutput . setMargin (new In s e t s ( 5 , 5 , 5 , 5 ) ) ;
taskOutput . s e tEd i t ab l e ( f a l s e ) ;
JPanel panel = new JPanel ( ) ;
panel . add ( startButton ) ;
panel . add ( progressBar ) ;

// add ( panel , BorderLayout .PAGE_START) ;
add ( panel ) ;

add (new JScro l lPane ( taskOutput ) , BorderLayout .CENTER) ;
setBorder ( BorderFactory . createEmptyBorder (20 , 20 , 20 , 2 0 ) ) ;
// Create and s e t up the window .
JFrame frame = new JFrame(" ProgressBarDemo " ) ;
frame . s e tDe fau l tC lo seOperat ion ( JFrame .EXIT_ON_CLOSE) ;
// Create and s e t up the content pane .
JComponent newContentPane = new ProgressBarDemo ( ) ;

// newContentPane . setOpaque ( t rue ) ; // content panes must be opaque
frame . setContentPane ( newContentPane ) ;
// Display the window .
frame . pack ( ) ;
frame . s e tV i s i b l e ( t rue ) ;

}
pub l i c void act ionPerformed ( ActionEvent evt )

{
/∗

s tartButton . setEnabled ( f a l s e ) ;
s e tCursor ( Cursor . getPrede f inedCursor ( Cursor .WAIT_CURSOR) ) ;
// In s tance s o f javax . swing . SwingWorker are not reusuable , so
//we c r ea t e new in s t an c e s as needed .
task = new Task ( ) ;
task . addPropertyChangeListener ( t h i s ) ;
task . execute ( ) ;

∗/
}
pub l i c void propertyChange ( PropertyChangeEvent evt )

{
i f (" p rog r e s s " == evt . getPropertyName ( ) ) {

i n t p rog r e s s = ( ( In t eg e r ) evt . getNewValue ( ) ) . intValue ( ) ;
progressBar . setValue ( p rog r e s s ) ;

// taskOutput . append ( St r ing . format (
// "Completed %d%% of task . \ n" , task . ge tProgre s s ( ) ) ) ;
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}
}
pub l i c s t a t i c void main ( S t r ing [ ] a rgs )

{
new ProgressBarDemo ( ) ;

}
}

import java . awt . ∗ ;
import java . awt . event . ∗ ;
import javax . swing . ∗ ;
import java . beans . ∗ ;
import java . u t i l .Random ;
pub l i c c l a s s ProgressBarDemo2 extends JPanel

implements Act ionLi s tener ,
PropertyChangeListener {

p r i va t e JProgressBar progressBar ;
p r i va t e JButton startButton ;
p r i va t e JTextArea taskOutput ;
p r i va t e Task task ;
c l a s s Task extends SwingWorker<Void , Void> {

/∗
∗ Main task . Executed in background thread .
∗/

@Override
pub l i c Void doInBackground ( ) {

Random random = new Random ( ) ;
i n t p rog r e s s = 0 ;
// I n i t i a l i z e p rog r e s s property .
s e tProg r e s s ( 0 ) ;
// S leep f o r at l e a s t one second to s imulate " s ta r tup " .
t ry {

Thread . s l e e p (1000 + random . next Int ( 2 0 0 0 ) ) ;
} catch ( Inter ruptedExcept ion i gnore ) {}
whi l e ( p rog r e s s < 100) {

// Sleep f o r up to one second .
t ry {

Thread . s l e e p ( random . next Int ( 1 0 0 0 ) ) ;
} catch ( Inter ruptedExcept ion i gnore ) {}
//Make random prog r e s s .
p rog r e s s += random . next Int ( 1 0 ) ;
s e tProg r e s s (Math . min ( progres s , 1 0 0 ) ) ;

}
re turn nu l l ;

}
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/∗
∗ Executed in event d i spatch thread
∗/

pub l i c void done ( ) {
Too lk i t . g e tDe fau l tToo lk i t ( ) . beep ( ) ;
s tartButton . setEnabled ( t rue ) ;
taskOutput . append ("Done ! \ n " ) ;

}
}
pub l i c ProgressBarDemo2 ( ) {

super (new BorderLayout ( ) ) ;
// Create the demo ’ s UI .
s tartButton = new JButton (" Star t " ) ;
s tartButton . setActionCommand (" s t a r t " ) ;
s tartButton . addAct ionLis tener ( t h i s ) ;
progressBar = new JProgressBar (0 , 100 ) ;
progressBar . setValue ( 0 ) ;
// Ca l l s e tS t r ingPa in t ed now so that the p rog r e s s bar he ight
// s tays the same whether or not the s t r i n g i s shown .
progressBar . s e tS t r ingPa in t ed ( t rue ) ;
taskOutput = new JTextArea (5 , 2 0 ) ;
taskOutput . setMargin (new In s e t s ( 5 , 5 , 5 , 5 ) ) ;
taskOutput . s e tEd i t ab l e ( f a l s e ) ;
JPanel panel = new JPanel ( ) ;
panel . add ( startButton ) ;
panel . add ( progressBar ) ;
add ( panel , BorderLayout .PAGE_START) ;
add (new JScro l lPane ( taskOutput ) , BorderLayout .CENTER) ;
setBorder ( BorderFactory . createEmptyBorder (20 , 20 , 20 , 2 0 ) ) ;

}
/∗∗
∗ Invoked when the user p r e s s e s the s t a r t button .
∗/

pub l i c void act ionPerformed ( ActionEvent evt ) {
progressBar . s e t Inde te rminate ( t rue ) ;
s tartButton . setEnabled ( f a l s e ) ;
// In s tance s o f javax . swing . SwingWorker are not reusuable , so
//we c r ea t e new in s t an c e s as needed .
task = new Task ( ) ;
task . addPropertyChangeListener ( t h i s ) ;
task . execute ( ) ;

}
/∗∗
∗ Invoked when task ’ s p rog r e s s property changes .
∗/
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pub l i c void propertyChange ( PropertyChangeEvent evt ) {
i f (" p rog r e s s " == evt . getPropertyName ( ) ) {

i n t p rog r e s s = ( In t eg e r ) evt . getNewValue ( ) ;
progressBar . s e t Inde te rminate ( f a l s e ) ;
progressBar . setValue ( p rog r e s s ) ;
taskOutput . append ( St r ing . format (

"Completed %d%% of task . \ n" , p rog r e s s ) ) ;
}

}
/∗∗
∗ Create the GUI and show i t . As with a l l GUI code , t h i s must run
∗ on the event−d i spa t ch ing thread .
∗/

p r i va t e s t a t i c void createAndShowGUI ( ) {
// Create and s e t up the window .
JFrame frame = new JFrame(" ProgressBarDemo2 " ) ;
frame . s e tDe fau l tC lo seOperat ion ( JFrame .EXIT_ON_CLOSE) ;
// Create and s e t up the content pane .
JComponent newContentPane = new ProgressBarDemo2 ( ) ;
newContentPane . setOpaque ( t rue ) ; // content panes must be opaque
frame . setContentPane ( newContentPane ) ;
// Display the window .
frame . pack ( ) ;
frame . s e tV i s i b l e ( t rue ) ;

}
pub l i c s t a t i c void main ( S t r ing [ ] a rgs ) {

// Schedule a job f o r the event−d i spa t ch ing thread :
// c r e a t i n g and showing t h i s app l i c a t i on ’ s GUI .
javax . swing . Sw i n gU t i l i t i e s . invokeLater (new Runnable ( ) {

pub l i c void run ( ) {
createAndShowGUI ( ) ;

}
} ) ;

}
}

import java . u t i l . concurrent . l o ck s . Lock ; import java . u t i l . concurrent . l o ck s . ReentrantLock ; import java . u t i l .Random ;
pub l i c c l a s s Sa f e l o ck { s t a t i c c l a s s Friend { p r i va t e f i n a l S t r ing name ;
p r i va t e f i n a l Lock lock = new ReentrantLock ( ) ;

pub l i c Friend ( St r ing name) { t h i s . name = name ;
}

pub l i c S t r ing getName ( ) { re turn t h i s . name ;
}
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pub l i c boolean impendingBow ( Friend bower ) {
Boolean myLock = f a l s e ; Boolean yourLock = f a l s e ;
t ry { myLock = lock . tryLock ( ) ;
yourLock = bower . l o ck . tryLock ( ) ; } f i n a l l y {
i f ( ! (myLock && yourLock ) ) { i f (myLock) {
lock . unlock ( ) ; } i f ( yourLock ) {
bower . l o ck . unlock ( ) ; } }
} re turn myLock && yourLock ; }
pub l i c void bow( Friend bower ) { i f ( impendingBow ( bower ) ) {
t ry { System . out . format("%s : %s has bowed to me!%n" ,
t h i s . name , bower . getName ( ) ) ; bower . bowBack( t h i s ) ;
} f i n a l l y { lock . unlock ( ) ;
bower . l o ck . unlock ( ) ; } } e l s e {
System . out . format("%s : %s s t a r t ed to bow to me, but" +
" saw that I was a l r eady bowing to him.%n" ,
t h i s . name , bower . getName ( ) ) ; } }

pub l i c void bowBack( Friend bower ) { System . out . format("%s : %s has bowed back to me!%n" ,
t h i s . name , bower . getName ( ) ) ; } }

s t a t i c c l a s s BowLoop implements Runnable { p r i va t e Friend bower ;
p r i va t e Friend bowee ;

pub l i c BowLoop( Friend bower , Friend bowee ) {
t h i s . bower = bower ; t h i s . bowee = bowee ; }
pub l i c void run ( ) { Random random = new Random ( ) ;
f o r ( ; ; ) { t ry { Thread . s l e e p ( random . next Int ( 1 0 ) ) ;
} catch ( Inter ruptedExcept ion e ) {} bowee . bow( bower ) ;
} } }

pub l i c s t a t i c void main ( S t r ing [ ] a rgs ) { f i n a l Friend alphonse = new Friend (" Alphonse " ) ;
f i n a l Friend gaston = new Friend (" Gaston " ) ; new Thread (new BowLoop( alphonse , gaston ) ) . s t a r t ( ) ;
new Thread (new BowLoop( gaston , a lphonse ) ) . s t a r t ( ) ; } }

pub l i c c l a s s SleepMessages { pub l i c s t a t i c void main ( S t r ing args [ ] ) throws Inter ruptedExcept ion {
St r ing importantIn fo [ ] = { "Mares eat oats " ,
"Does eat oats " , " L i t t l e lambs eat ivy " ,
"A kid w i l l eat ivy too " } ;

f o r ( i n t i = 0 ; i < importantIn fo . l ength ; i++) {
//Pause f o r 4 seconds Thread . s l e e p ( 4000 ) ;
// Pr int a message System . out . p r i n t l n ( importantIn fo [ i ] ) ;
} } }

c l a s s SynchronizedCounter { p r i va t e i n t c = 0 ;
pub l i c synchron ized void increment ( ) { c++; }
pub l i c synchron ized void decrement ( ) { c−−; }
pub l i c synchron ized i n t va lue ( ) { re turn c ; }

}
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pub l i c c l a s s SynchronizedRGB {
//Values must be between 0 and 255 . p r i va t e i n t red ;

p r i va t e i n t green ; p r i va t e i n t blue ; p r i va t e S t r ing name ;
p r i va t e void check ( i n t red , i n t green , i n t blue ) {

i f ( red < 0 | | red > 255 | | green < 0 | | green > 255
| | b lue < 0 | | b lue > 255) { throw new I l l ega lArgumentExcept ion ( ) ;
} }

pub l i c SynchronizedRGB ( in t red , i n t green , i n t blue , S t r ing name) {
check ( red , green , b lue ) ; t h i s . red = red ; t h i s . green = green ;
t h i s . b lue = blue ; t h i s . name = name ; }

pub l i c void s e t ( i n t red , i n t green , i n t blue , S t r ing name) {
check ( red , green , b lue ) ; synchron ized ( t h i s ) {
t h i s . red = red ; t h i s . green = green ; t h i s . b lue = blue ;
t h i s . name = name ; } }

pub l i c synchron ized i n t getRGB( ) { re turn ( ( red << 16) | ( green << 8) | b lue ) ;
}

pub l i c synchron ized St r ing getName ( ) { re turn name ;
}

pub l i c synchron ized void i nv e r t ( ) { red = 255 − red ;
green = 255 − green ; b lue = 255 − blue ; name = " Inve r s e o f " + name ;
} }

pub l i c c l a s s Deadlock { s t a t i c c l a s s Friend { p r i va t e f i n a l S t r ing name ;
pub l i c Friend ( St r ing name) { t h i s . name = name ;
} pub l i c S t r ing getName ( ) { re turn t h i s . name ;
} pub l i c synchron ized void bow( Friend bower ) {
System . out . format("%s : %s has bowed to me!%n" ,
t h i s . name , bower . getName ( ) ) ; bower . bowBack( t h i s ) ;
} pub l i c synchron ized void bowBack( Friend bower ) {
System . out . format("%s : %s has bowed back to me!%n" ,
t h i s . name , bower . getName ( ) ) ; } }

pub l i c s t a t i c void main ( S t r ing [ ] a rgs ) { f i n a l Friend alphonse = new Friend (" Alphonse " ) ;
f i n a l Friend gaston = new Friend (" Gaston " ) ; new Thread (new Runnable ( ) {
pub l i c void run ( ) { alphonse . bow( gaston ) ; } } ) . s t a r t ( ) ;
new Thread (new Runnable ( ) { pub l i c void run ( ) { gaston . bow( alphonse ) ; }
} ) . s t a r t ( ) ; } }

pub l i c c l a s s Drop { //Message sent from producer to consumer .
p r i va t e S t r ing message ; //True i f consumer should wait f o r producer to send message , f a l s e
// i f producer should wait f o r consumer to r e t r i e v e message .
p r i va t e boolean empty = true ;



TUTORIAL JAVA 3.7 83

pub l i c synchron ized St r ing take ( ) { //Wait u n t i l message i s a v a i l a b l e .
whi l e ( empty ) { try { wait ( ) ;
} catch ( Inter ruptedExcept ion e ) {} } //Toggle s t a tu s .
empty = true ; // Not i fy producer that s t a tu s has changed .
n o t i f yA l l ( ) ; r e turn message ; }

pub l i c synchron ized void put ( S t r ing message ) { //Wait u n t i l message has been r e t r i e v e d .
whi l e ( ! empty ) { try { wait ( ) ;
} catch ( Inter ruptedExcept ion e ) {} } //Toggle s t a tu s .
empty = f a l s e ; // Store message . t h i s . message = message ;
// Not i fy consumer that s t a tu s has changed . n o t i f yA l l ( ) ;
} }

import java . u t i l . Date ;
import java . u t i l . Calendar ;
import java . u t i l . GregorianCalendar ;
import javax . swing . ∗ ;
import java . awt . ∗ ;
pub l i c c l a s s CustomerApplet extends JApplet implements Runnable
{

JPanel panelObject ;
JLabel labe lAnimat ion ;

S t r ing d e a l e r I n f o [ ]={" Ce l lSo f t , Inc . − Se rv i c e charge f r e e f o r 1 year " ," SpeakCorp − 10% di scount on new mobile phones " ,"TalkWorld , Inc . − Buy and win p r i z e s "} ;
i n t counter ;
Thread t1 ;

pub l i c void i n i t ( )
{

labe lAnimat ion=new JLabel (" " ) ;
panelObject=new JPanel ( ) ;
panelObject=(JPanel ) getContentPane ( ) ;
panelObject . setLayout (new FlowLayout ( ) ) ;
panelObject . setBackground ( Color . b lue ) ;
panelObject . add ( labe lAnimat ion ) ;

t1= new Thread ( t h i s ) ;
t1 . s t a r t ( ) ; // S ta r t i ng thread
}
pub l i c void run ( ) // body o f the thread

{
f o r ( ; ; )
{

d i sp l ay ( ) ; / / This method d i s p l a y s
// date

t ry
{

t1 . s l e e p ( 1000 ) ;



TUTORIAL JAVA 3.7 84

}
catch ( Inter ruptedExcept ion e )
{

showStatus ("Thread in t e r rup t ed " ) ;
}

}
}

pub l i c void d i sp l ay ( ) // d i s p l a y s date and
{ // time on the s t a tu s bar

Font f=new Font ("Times New Roman" , Font .BOLD, 2 8 ) ;
labe lAnimat ion . setText ( d e a l e r I n f o [ counter ] ) ;

counter++;
i f ( counter >=3)

counter =0;
}

}

c l a s s NameRunnable implements Runnable
{

pub l i c void run ( )
{

f o r ( i n t x = 1 ; x <= 3 ; x++ )
{

System . out . p r i n t l n (x + " Run by " +
Thread . currentThread ( ) . getName ( ) ) ;

}
}

}
pub l i c c l a s s ManyNames0
{

pub l i c s t a t i c void main ( S t r ing [ ] a rgs )
{

NameRunnable nr = new NameRunnable ( ) ;
Thread one = new Thread ( nr ) ;
one . setName (" Fred " ) ;
Thread two = new Thread ( nr ) ;
two . setName ("Lucy " ) ;
Thread three = new Thread ( nr ) ;
th ree . setName (" Ricky " ) ;
one . s t a r t ( ) ;
two . s t a r t ( ) ;
th ree . s t a r t ( ) ;

}
}
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8. Java I/O Stream Classes

8.1. Program 1. Using random access file

1 try {
2 F i l e f = new F i l e ( " f i l ename " ) ;
3 RandomAccessFile r a f = new RandomAccessFile ( f , "rw" ) ;

// Read a charac t e r
4 char ch = ra f . readChar ( ) ; // Seek to end o f

f i l e
5 r a f . seek ( f . l ength ( ) ) ; // Append to the end
6 r a f . wr iteChars ( " aSt r ing " ) ;
7 r a f . c l o s e ( ) ;
8 }
9 catch ( IOException e ) {

10 }

File output demo

/∗ ∗
∗ FileOutputDemo ∗
∗ Demonstration o f FileOutputStream and
∗ PrintStream c l a s s e s ∗
∗/

import java . i o . ∗ ;
c l a s s FileOutputDemo {

pub l i c s t a t i c void main ( S t r ing args [ ] ) {
FileOutputStream out ; // de c l a r e a f i l e output ob j e c t
PrintStream p ; // de c l a r e a p r i n t stream ob j e c t
t ry {

// Create a new f i l e output stream
// connected to " myf i l e . txt "
out = new FileOutputStream (" myf i l e . txt " ) ;
// Connect p r i n t stream to the output stream
p = new PrintStream ( out ) ;
p . p r i n t l n (" This i s wr i t t en to a f i l e " ) ;
p . c l o s e ( ) ;

}
catch ( Exception e ){

System . e r r . p r i n t l n (" Error wr i t i ng to f i l e " ) ;
}
}
}

File input demo

/∗ ∗ ∗ FileInputDemo ∗ Demonstrates Fi leInputStream and ∗ DataInputStream
∗/ import java . i o . ∗ ;
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c l a s s FileInputDemo { pub l i c s t a t i c void main ( S t r ing args [ ] )
{ // args . l ength i s equ iva l en t to argc in C
i f ( args . l ength == 1) {
try { // Open the f i l e that i s the f i r s t
// command l i n e parameter Fi le InputStream fstream = new
Fi leInputStream ( args [ 0 ] ) ;

// Convert our input stream to a
// DataInputStream DataInputStream in =
new DataInputStream ( fstream ) ;

// Continue to read l i n e s whi l e
// there are s t i l l some l e f t to read
whi l e ( in . a v a i l a b l e ( ) !=0) {
// Pr int f i l e l i n e to s c r e en
System . out . p r i n t l n ( in . readLine ( ) ) ;
}

in . c l o s e ( ) ;
} catch ( Exception e )
{ System . e r r . p r i n t l n (" F i l e input e r r o r " ) ;
} } e l s e
System . out . p r i n t l n (" Inva l i d parameters " ) ; }
}

Create directory create new file

//This program c r e a t e s a new d i r e c t o r y // and i n s i d e i t c r e a t e s a new . txt f i l e
import java . i o . ∗ ; pub l i c c l a s s F i l e 1 { pub l i c s t a t i c void main ( S t r ing [
] a rgs ) throws IOException { // wr i t e the pathe name in the f i l e c on s t ruc to r
F i l e ab = new F i l e ( "C:\\NewPath\\New" ) ; // c a l l the F i l e ?? s boolean method mkdirs (
) // to c r e a t e a new d i r e c t o r y f o r you // in your spec i ed path and get the path
//by c a l l i n g the getAbsolutePath ( ) method i f ( ab . mkdirs (
) ) { System . out . p r i n t l n ( "New d i r e c t o r y i s c r ea ted at : "
+ ab . getAbsolutePath ( ) ) ; } e l s e { System . out . p r i n t l n ( "Already e x i s t s " ) ;
} //Now c r ea t e a . txt f i l e in the above c rea ted d i r e c t o r y
F i l e bc = new F i l e ( ab , " uni . txt " ) ; i f ( bc . createNewFi le (
) ) { System . out . p r i n t l n ( "New text f i l e i s c r ea ted at : "
+ bc . getAbsolutePath ( ) ) ; } e l s e { System . out . p r i n t l n ( "Not c rea ted " ) ;
} } }

Contoh create new file

pub l i c s t a t i c void main ( S t r ing [ ] a rgs ) {
St r ing f i l ePa t h="c : / tmp/ foo . txt " ; F i l e newFile = new F i l e ( f i l ePa t h ) ;
t ry { i f ( newFile . createNewFi le ( ) )
{ System . out . p r i n t l n ( "New F i l e Created . " ) ;
} e l s e { System . out . p r i n t l n ( " F i l e a l r eady e x i s t s . " ) ;
} } catch ( IOException i o e ) {
System . out . p r i n t l n ( " IOException = " + io e . getMessage ( )
) ; } }
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Contoh cek apakah file bisa ditulisi atau tidak

pub l i c c l a s s f f { pub l i c s t a t i c void main ( S t r ing [
] a rgs ) throws Exception { F i l e af_FileToTest = new F i l e ( "C: /my.JPG" ) ;
boolean lb_IsWritable = f a l s e ; i f ( af_FileToTest . e x i s t s (
) ) { lb_IsWritable = af_FileToTest . canWrite ( ) ;
} e l s e { throw new FileNotFoundException ( af_FileToTest + " not e x i s t s . " ) ;
} System . out . p r i n t l n ( lb_IsWritable ) ;
} }

Contoh lihat isi direktori

1 F i l e d i r e c t o r y = new F i l e ( "C:\\ JavaSource " ) ; F i l e [ ]
f i l e s I n D i r = d i r e c t o r y . l i s t F i l e s ( ) ; i f (

f i l e s I n D i r != null ) { int l ength = f i l e s I n D i r .
l ength ; for ( int i = 0 ; i < length ; ++i
) { F i l e f = f i l e s I n D i r [ i ] ;
i f ( f . i s F i l e ( ) ) { i f ( f .
canRead ( ) ) System . out . p r i n t l n (
"Can�Read� F i l e : �" + f . getName ( ) ) ;
else System . out . p r i n t l n ( "Can�NOT�Read
� F i l e : �" + f . getName ( ) ) ; }
else i f ( f . i sD i r e c t o r y ( ) ) {
System . out . p r i n t l n ( " Di rec tory : �" + f . getName ( ) )
; } } }

Contoh read file

1 package MyProject
2 import java . i o . BufferedInputStream ;
3 import java . i o . DataInputStream ;
4 import java . i o . F i l e ;
5 import java . i o . Fi le InputStream ;
6 import java . i o . FileNotFoundException ;
7 import java . i o . IOException ;
8 /∗∗
9 ∗ This program reads a t e x t f i l e l i n e by l i n e and p r i n t to

the conso l e . I t uses
10 ∗ FileOutputStream to read the f i l e .
11 ∗
12 ∗/
13
14 public class Fi l e Input {
15 public stat ic void main ( St r ing [ ] a rgs ) {
16 F i l e f i l e = new F i l e ( "C:\\ MyFile . txt " ) ;
17 Fi le InputStream f i s = null ;
18 BufferedInputStream b i s = null ;
19 DataInputStream d i s = null ;
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20 try {
21 f i s = new Fi leInputStream ( f i l e ) ;
22 // Here Buf feredInputStream i s added f o r f a s t

read ing .
23 b i s = new BufferedInputStream ( f i s ) ;
24 d i s = new DataInputStream ( b i s ) ;
25 // d i s . a v a i l a b l e ( ) r e tu rns 0 i f the f i l e does not

have more l i n e s .
26 while ( d i s . a v a i l a b l e ( ) != 0) {
27 // t h i s s ta tement reads the l i n e from the f i l e and

p r i n t i t to
28 // the conso l e .
29 System . out . p r i n t l n ( d i s . readLine ( ) ) ; }
30 // d i spo se a l l the re source s a f t e r us ing them .
31 f i s . c l o s e ( ) ;
32 b i s . c l o s e ( ) ;
33 d i s . c l o s e ( ) ;
34 }
35 catch ( FileNotFoundException e ) {
36 e . pr intStackTrace ( ) ;
37 }
38 catch ( IOException e ) {
39 e . pr intStackTrace ( ) ;
40 }
41 }
42 }

1 import javax . swing . ∗ ;
2 import java . awt . ∗ ;
3 import java . awt . event . ∗ ;
4 import java . i o . ∗ ;
5 public class CustomerCareExecutive extends JFrame implements

Act ionLis tener , I t emLi s tener
6 {
7 // Var iab l e f o r the pane l
8 JPanel panelObject ;
9 JLabel l1 , l2 , l3 , l4 , l5 , l6 , l7 , l 8 ;

10 JTextFie ld t f 1 ;
11 JRadioButton c1 , c2 ;
12 JComboBox cb1 ;
13 JL i s t l i 1 ;
14 GridBagLayout g l ;
15 GridBagConstraints gbc ;
16 St r ing c r i t e r i a [ ] = {"Customer� S a t i s f a c t i o n " , "

Product iv i ty " } ;
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17 St r ing r a t i ng [ ]={ "Outstanding" , " Exce l l en t " , "Good" , "
Poor" } ;

18 JButton b1 ;
19 St r ing grade=new St r ing ( ) ;
20 public CustomerCareExecutive ( ) {
21 super ( "Customer�Care�Execut ive �Window" ) ;
22 g l = new GridBagLayout ( ) ;
23 gbc = new GridBagConstraints ( ) ;
24 panelObject = ( JPanel ) getContentPane ( ) ;
25 panelObject . setLayout ( g l ) ;
26
27 l 1=new JLabel ( "Customer�Care�Execut ive �

Performance�Sheet " ) ;
28 l 8=new JLabel ( "

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
" ) ;

29 l 2=new JLabel ( "Name� : " ) ;
30 l 3=new JLabel ( "Grade� : " ) ;
31 l 4=new JLabel ( "Performance� Cr i t e r i a " ) ;
32 l 5=new JLabel ( "Rating" ) ;
33 l 6=new JLabel ( "

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−" ) ;
34 l 7=new JLabel ( "−−−−−−−−−−−" ) ;
35 t f 1=new JTextFie ld (10) ;
36 t f 1 . setText ( "Carol " ) ;
37
38 c1=new JRadioButton ( "L1" ) ;
39 c2=new JRadioButton ( "L2" ) ;
40 c1 . addAct ionListener ( this ) ;
41 c2 . addAct ionListener ( this ) ;
42
43 cb1 = new JComboBox( c r i t e r i a ) ;
44 l i 1=new JL i s t ( r a t i ng ) ;
45
46 b1=new JButton ( "Submit" ) ;
47 b1 . addAct ionLis tener ( this ) ;
48
49 gbc . anchor = GridBagConstraints .NORTHWEST;
50 gbc . g r idx = 3 ;
51 gbc . g r idy = 1 ;
52 g l . s e tCons t r a i n t s ( l1 , gbc ) ;
53 panelObject . add ( l 1 ) ;
54
55
56 gbc . g r idx = 3 ;
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57 gbc . g r idy = 3 ;
58 g l . s e tCons t r a i n t s ( l8 , gbc ) ;
59 panelObject . add ( l 8 ) ;
60
61 gbc . g r idx = 2 ;
62 gbc . g r idy = 9 ;
63 g l . s e tCons t r a i n t s ( l2 , gbc ) ;
64 panelObject . add ( l 2 ) ;
65
66
67 gbc . g r idx = 4 ;
68 gbc . g r idy = 9 ;
69 g l . s e tCons t r a i n t s ( t f1 , gbc ) ;
70 panelObject . add ( t f 1 ) ;
71
72
73 gbc . g r idx = 2 ;
74 gbc . g r idy = 14 ;
75 g l . s e tCons t r a i n t s ( l3 , gbc ) ;
76 panelObject . add ( l 3 ) ;
77
78 gbc . g r idx = 4 ;
79 gbc . g r idy = 14 ;
80 g l . s e tCons t r a i n t s ( c1 , gbc ) ;
81 panelObject . add ( c1 ) ;
82 c1 . addItemListener ( this ) ;
83
84 gbc . g r idx = 5 ;
85 gbc . g r idy = 14 ;
86 g l . s e tCons t r a i n t s ( c2 , gbc ) ;
87 panelObject . add ( c2 ) ;
88 c2 . addItemListener ( this ) ;
89
90 gbc . g r idx = 2 ;
91 gbc . g r idy = 19 ;
92 g l . s e tCons t r a i n t s ( l4 , gbc ) ;
93 panelObject . add ( l 4 ) ;
94
95 gbc . g r idx = 4 ;
96 gbc . g r idy = 19 ;
97 g l . s e tCons t r a i n t s ( l5 , gbc ) ;
98 panelObject . add ( l 5 ) ;
99

100 gbc . g r idx = 2 ;
101 gbc . g r idy = 22 ;
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102 g l . s e tCons t r a i n t s ( l6 , gbc ) ;
103 panelObject . add ( l 6 ) ;
104
105
106 gbc . g r idx = 4 ;
107 gbc . g r idy = 22 ;
108 g l . s e tCons t r a i n t s ( l7 , gbc ) ;
109 panelObject . add ( l 7 ) ;
110
111 gbc . g r idx = 2 ;
112 gbc . g r idy = 26 ;
113 g l . s e tCons t r a i n t s ( cb1 , gbc ) ;
114 panelObject . add ( cb1 ) ;
115
116 gbc . g r idx = 4 ;
117 gbc . g r idy = 26 ;
118 g l . s e tCons t r a i n t s ( l i 1 , gbc ) ;
119 panelObject . add ( l i 1 ) ;
120 gbc . g r idx = 5 ;
121 gbc . g r idy = 30 ;
122 g l . s e tCons t r a i n t s (b1 , gbc ) ;
123 panelObject . add ( b1 ) ;
124 s e t S i z e (500 ,500) ;
125 s e tV i s i b l e ( true ) ;
126
127 }
128 public stat ic void main ( St r ing args [ ] ) {
129 new CustomerCareExecutive ( ) ;
130 }
131 public void act ionPerformed ( ActionEvent evt )
132 {
133 Object obj=evt . getSource ( ) ;
134 i f ( obj==b1 )
135 {
136 St r ing name=t f 1 . getText ( ) ;
137 int s e l e c t i o n ;
138 St r ing p e r f c r i t e r i a=St r ing . valueOf (

cb1 . ge tSe l e c t ed I t em ( ) ) ;
139 s e l e c t i o n=l i 1 . g e tSe l e c t ed Index ( ) ;
140
141 St r ing exe c ra t i ng=Str ing . valueOf ( l i 1

. ge tSe l e c t edVa lue ( ) ) ;
142
143
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144 St r ing record=name+"� : �"+grade+"� : �"
+p e r f c r i t e r i a+"� : �"+exec ra t i ng+"
� ; �" ;

145
146 try

147 {
148
149 RandomAccessFile l o gF i l e=new

RandomAccessFile ( "Execut ive . txt "
, "rw" ) ;

150 l o gF i l e . seek ( l o gF i l e . l ength ( ) ) ;
151 l o gF i l e . wr i teBytes ( record ) ;
152 }
153 catch ( IOException ev )
154 {
155 System . out . p r i n t l n ( "Cannot�

wr i t e � to � l og � f i l e "+ev ) ;
156 }
157
158 }
159
160 }
161 public void itemStateChanged ( ItemEvent ev )
162 {
163 Object obj=ev . getSource ( ) ;
164 i f ( obj==c1 )
165 grade="L1" ;
166 i f ( obj==c2 )
167 grade="L2" ;
168 }
169 }

1 // LoginExecut ive . java
2 //Use the stream c l a s s code g iven below as a guidance f o r

reading data from the f i l e
3 //Code needs to be modi f ied to d i s p l a y the data on the

screen
4 //Code has to be conver ted to an app l e t
5 import java . i o . ∗ ;
6 import java . u t i l . ∗ ;
7 public class CustomerCareExecutive1
8 {
9 BufferedReader b f r eade r ;

10 Fi le InputStream f s r e ad e r ;
11 InputStreamReader input reader ;
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12 public CustomerCareExecutive ( )
13 {
14 try

15 {
16 // Reading data to a f i l e
17 f s r e a d e r=new Fi leInputStream ( "Execut ive . txt " ) ;
18 input reader=new InputStreamReader ( f s r e a d e r ) ;
19 b f r eade r=new BufferedReader ( input reader ) ;
20 St r ing record=new St r ing ( ) ;
21 while ( ( record=b f r eade r . readLine ( ) ) !=null )
22 System . out . p r i n t l n ( record ) ;
23 f s r e a d e r . c l o s e ( ) ;
24 }
25 catch ( FileNotFoundException fn )
26 {
27 System . out . p r i n t l n ( "The� s p e c i f i e d � f i l e �does �

not� e x i s t " ) ;
28 }
29 catch ( IOException fn )
30 {
31 System . out . p r i n t l n ( "Error �per forming �IO�

Operation " ) ;
32 }
33
34 }
35 public stat ic void main ( St r ing args [ ] )
36 {
37 CustomerCareExecutive lnexob j ;
38 lnexob j=new CustomerCareExecutive ( ) ;
39 }
40 }

1 import java . i o . ∗ ;
2 public class Dealer
3 {
4 St r ing dealerName ;
5 St r ing dea le rAddress ;
6 S t r ing dealerPhone ;
7 St r ing d e a l e r S e r v i c e s ;
8 InputStreamReader keyReader ;
9 BufferedReader bfReader ;

10 FileOutputStream f sWr i t e r ;
11 public Dealer ( )
12 {
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13 try

14 {
15 keyReader = new InputStreamReader (

System . in ) ;
16 bfReader = new BufferedReader (

keyReader ) ;
17 System . out . p r i n t l n ( "Dealer �Name� : �" )

;
18 dealerName = bfReader . readLine ( ) ;
19 System . out . p r i n t l n ( "Address� : �" ) ;
20 dea le rAddress = bfReader . readLine ( ) ;
21 System . out . p r i n t l n ( "Phone�Number� : �"

) ;
22 dealerPhone = bfReader . readLine ( ) ;
23 System . out . p r i n t l n ( " S e r v i c e s � Offered

� : �" ) ;
24 d e a l e r S e r v i c e s = bfReader . readLine ( )

;
25 keyReader . c l o s e ( ) ;
26 bfReader . c l o s e ( ) ;
27 f sWr i t e r = new FileOutputStream ( "E

:\\ chikana \\ codes \\ java \\sem1\\
l e s s on8 \\ Dealer . txt " , true ) ;

28 St r ing temp = dealerName + " : " +
dea lerAddress + " : " +
dealerPhone + " : " +
de a l e r S e r v i c e s ;

29 f sWr i t e r . wr i t e ( temp . getBytes ( ) ) ;
30 System . out . p r i n t l n ( " Fin i shed � wr i t i ng

� dea l e r � d e t a i l s � to � the � f i l e " ) ;
31 f sWr i t e r . c l o s e ( ) ;
32 }
33 catch ( FileNotFoundException fn )
34 {
35 System . out . p r i n t l n ( "The� s p e c i f i e d �

f i l e �does �not� e x i s t " ) ;
36 }
37 catch ( IOException fn )
38 {
39 System . out . p r i n t l n ( "Error �perfoming �

IO�Operation " ) ;
40 }
41 }
42 public stat ic void main ( St r ing args [ ] )
43 {
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44 Dealer dea lerObj ;
45 dea lerObj = new Dealer ( ) ;
46 }
47 }

1 import java . awt . ∗ ;
2 import java . awt . event . ∗ ;
3 import javax . swing . ∗ ;
4 import java . i o . ∗ ;
5 public class Login extends JApplet implements Act ionL i s t ene r
6 {
7 JPanel panel ;
8 JLabel lCustName ;
9 JTextFie ld tfCustName ;

10 JLabel lPassword ;
11 JPasswordField pfPassword ;
12 JButton bLogin ;
13 public void i n i t ( )
14 {
15 panel = new JPanel ( ) ;
16 getContentPane ( ) . add ( panel ) ;
17 lCustName = new JLabel ( "Customer�Login�Name�

: �" ) ;
18 tfCustName = new JTextFie ld (10) ;
19 lPassword = new JLabel ( "Password� : �" ) ;
20 pfPassword = new JPasswordField (10) ;
21 bLogin = new JButton ( "Login" ) ;
22 panel . add ( lCustName ) ;
23 panel . add ( tfCustName ) ;
24 panel . add ( lPassword ) ;
25 panel . add ( pfPassword ) ;
26 panel . add ( bLogin ) ;
27 bLogin . addAct ionLis tener ( this ) ;
28 }
29 public void act ionPerformed ( ActionEvent evt )
30 {
31 Object obj = evt . getSource ( ) ;
32 i f ( obj == bLogin )
33 {
34 St r ing entry = tfCustName . getText ( )

+ " : " + new St r ing ( pfPassword .
getPassword ( ) ) ;

35
36 try
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37 {
38 RandomAccessFile l o gF i l e = new

RandomAccessFile ( "E:\\
chikana \\ codes \\ java \\sem1
\\ l e s s on8 \\ customer . txt " ,
"rw" ) ;

39 l o gF i l e . seek ( l o gF i l e . l ength
( ) ) ;

40 l o gF i l e . wr i teBytes ( entry +
System . getProperty ( " l i n e
. s epa ra to r " ) ) ;

41 }
42 catch ( IOException e )
43 {
44 showStatus ( "Cannot� wr i t e �on�

to � the � l og � f i l e �" + e ) ;
45 }
46 }
47 }
48 }
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9. Server - Client Applications

1 import java . i o . ∗ ;
2 import java . net . ∗ ;
3 pub l i c c l a s s MyServer
4 {
5 pub l i c s t a t i c void main ( S t r ing [ ] a rgs ) throws

IOException
6 {
7 ServerSocket s e r v e r = new ServerSocket (1001)

;
8 System . out . p r i n t l n (" Server Ready") ;
9 Socket c l i e n t S o c k e t = s e r v e r . accept ( ) ;

10 BufferedReader i s = new BufferedReader (new
InputStreamReader ( c l i e n t S o c k e t . getInputStream ( ) )
) ;

11 DataOutputStream os = new DataOutputStream (
c l i e n t S o c k e t . getOutputStream ( ) ) ;

12 St r ing l i n e = i s . readLine ( ) ;
13 System . out . p r i n t ("We r e c e i v ed : " + l i n e ) ;
14 os . wr i teBytes (" He l lo too C l i en t ! ! ! \ n") ;
15 os . c l o s e ( ) ;
16 i s . c l o s e ( ) ;
17 c l i e n t S o c k e t . c l o s e ( ) ;
18 }
19 }

1 import java . i o . ∗ ;
2 import java . net . ∗ ;
3 pub l i c c l a s s He l l oSe rve r
4 {
5 pub l i c s t a t i c void main ( S t r ing [ ] a rgs ) throws

IOException
6 {
7 ServerSocket s e r v e r = new ServerSocket (9999)

;
8 System . out . p r i n t l n (" Server Ready") ;
9 Socket c l i e n t S o c k e t = s e r v e r . accept ( ) ;

10 BufferedReader i s = new BufferedReader (new
InputStreamReader ( c l i e n t S o c k e t . getInputStream ( ) )
) ;

11 DataOutputStream os = new DataOutputStream (
c l i e n t S o c k e t . getOutputStream ( ) ) ;

12 St r ing l i n e = i s . readLine ( ) ;
13 System . out . p r i n t ("We r e c e i v ed : " + l i n e ) ;
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14 os . wr i teBytes (" He l lo too C l i en t ! ! ! \ n") ;
15 os . c l o s e ( ) ;
16 i s . c l o s e ( ) ;
17 c l i e n t S o c k e t . c l o s e ( ) ;
18 }
19 }

1 import java . i o . ∗ ;
2 import java . net . ∗ ;
3 pub l i c c l a s s He l l oC l i en t
4 {
5 pub l i c s t a t i c void main ( S t r ing [ ] a rgs )
6 throws IOException , NumberFormatException{
7 Pr intWriter out ;
8 BufferedReader in ;
9 Socket c l i e n t ;

10 i f ( args . l ength == 0)
11 c l i e n t = new Socket (" l o c a l h o s t " ,9999) ;
12 e l s e
13 c l i e n t = new Socket ( args [ 0 ] , I n t eg e r . pa r s e In t (

args [ 1 ] ) ) ;
14 in = new BufferedReader (new InputStreamReader (

c l i e n t . getInputStream ( ) ) ) ;
15 out = new PrintWriter ( c l i e n t . getOutputStream ( ) ) ;
16 out . p r i n t l n (" He l lo Server ! ! ! " ) ;
17 out . f l u s h ( ) ;
18 System . out . p r i n t ( in . readLine ( ) ) ;
19 in . c l o s e ( ) ;
20 out . c l o s e ( ) ;
21 c l i e n t . c l o s e ( ) ;
22 }
23 }

1 import java . net . ∗ ;
2 import java . i o . ∗ ;
3 pub l i c c l a s s S impleCl i ent
4 {
5 pub l i c s t a t i c void main ( S t r ing args [ ] )
6 {
7 try
8 {
9 Socket s1 = new Socket ( " 1 2 7 . 0 . 0 . 1 " ,

5432) ;
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10 BufferedReader br = new
BufferedReader (new
InputStreamReader ( s1 .
getInputStream ( ) ) ) ;

11 System . out . p r i n t l n ( br . readLine ( ) ) ;
12 br . c l o s e ( ) ;
13 s1 . c l o s e ( ) ;
14 }
15 catch ( ConnectException connExc )
16 {
17 System . e r r . p r i n t l n (" Could not

connect to the s e r v e r . " ) ;
18 }
19 catch ( IOException e )
20 {
21 }
22 }
23 }

1 import java . awt . ∗ ;
2 import javax . swing . ∗ ;
3 import java . awt . event . ∗ ;
4 import java . i o . ∗ ;
5 import java . net . ∗ ;
6 c l a s s User extends Object implements S e r i a l i z a b l e
7 {
8 St r ing name ;
9 St r ing password=new St r ing ( ) ;

10 }
11 pub l i c c l a s s SimpleClientApp extends JApplet implements

Act i onL i s t ene r
12 {
13 JPanel panel ;
14
15 JLabel labelName ;
16 JLabel labe lPassword ;
17
18 JTextFie ld textName ;
19 JPasswordField textPassword ;
20 JButton submit ;
21 GridBagLayout gbObject ;
22 GridBagConstraints gbc ;
23 pub l i c void i n i t ( )
24 {
25 gbObject = new GridBagLayout ( ) ;
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26 gbc = new GridBagConstraints ( ) ;
27 panel = ( JPanel ) getContentPane ( ) ;
28 panel . setLayout ( gbObject ) ;
29
30 labelName = new JLabel (" Login Name") ;
31 labe lPassword = new JLabel (" Password ") ;
32 textName = new JTextFie ld (15) ;
33 textPassword = new JPasswordField (10) ;
34 submit=new JButton (" Submit ") ;
35
36 gbc . anchor = GridBagConstraints .NORTHWEST;
37 gbc . g r idx = 1 ;
38 gbc . g r idy = 5 ;
39 gbObject . s e tCons t r a i n t s ( labelName , gbc ) ;
40 panel . add ( labelName ) ;
41
42 gbc . anchor = GridBagConstraints .NORTHWEST;
43 gbc . g r idx = 4 ;
44 gbc . g r idy = 5 ;
45 gbObject . s e tCons t r a i n t s ( textName , gbc ) ;
46 panel . add ( textName ) ;
47 gbc . anchor = GridBagConstraints .NORTHWEST;
48 gbc . g r idx = 1 ;
49 gbc . g r idy = 8 ;
50 gbObject . s e tCons t r a i n t s ( labelPassword , gbc ) ;
51 panel . add ( labe lPassword ) ;
52 gbc . anchor = GridBagConstraints .NORTHWEST;
53 gbc . g r idx = 4 ;
54 gbc . g r idy = 8 ;
55 gbObject . s e tCons t r a i n t s ( textPassword , gbc ) ;
56 panel . add ( textPassword ) ;
57 gbc . anchor = GridBagConstraints .NORTHWEST;
58 gbc . g r idx = 4 ;
59 gbc . g r idy = 17 ;
60 gbObject . s e tCons t r a i n t s ( submit , gbc ) ;
61 panel . add ( submit ) ;
62 submit . addAct ionLis tener ( t h i s ) ;
63 }
64 pub l i c void act ionPerformed ( ActionEvent ev )
65 {
66 Object obj=ev . getSource ( ) ;
67 i f ( obj == submit )
68 {
69 User userObj = new User ( ) ;
70 userObj . name = textName . getText ( ) ;
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71 userObj . password = new St r ing (
textPassword . getPassword ( ) ) ;

72
73 try
74 {
75 Socket toServer ;
76 toServer=new Socket

( " 127 . 0 . 0 . 1 " , 1 001 ) ;
77
78 ObjectOutputStream

streamToServer=new
ObjectOutputStream (
toServe r . getOutputStream
( ) ) ;

79 streamToServer . wr i teObject ( (
User ) userObj ) ;

80 BufferedReader bf = new
BufferedReader (new
InputStreamReader (
toServe r . getInputStream
( ) ) ) ;

81 St r ing log inID = bf . readLine
( ) ;

82
83 getAppletContext ( ) .

showStatus ("Your l o g i n
ID i s : " + log inID ) ;

84 streamToServer . c l o s e ( ) ;
85 bf . c l o s e ( ) ;
86 }
87 catch ( Exception e )
88 {
89 getAppletContext ( ) .

showStatus (" Exception . .
in connect ing to s e r v e r
") ;

90 }
91 }
92 }
93 }

1 import java . net . ∗ ;
2 import java . i o . ∗ ;
3 pub l i c c l a s s S impleServer
4 {
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5 pub l i c s t a t i c void main ( S t r ing args [ ] )
6 {
7 ServerSocket s = nu l l ;
8 System . out . p r i n t l n (" Server l i s t e n i n g . . . ") ;
9 t ry

10 {
11 s = new ServerSocket (5432) ;
12 }
13 catch ( IOException e )
14 {
15 e . pr intStackTrace ( ) ;
16 }
17 whi l e ( t rue )
18 {
19 try
20 {
21 Socket s1 = s . accept ( ) ;
22 OutputStream s1out = s1 .

getOutputStream ( ) ;
23 Buf feredWriter bw = new

Buf feredWriter (new
OutputStreamWriter ( s1out
) ) ;

24 bw . wr i t e (" He l lo Net World ! " )
;

25 bw . c l o s e ( ) ;
26 s1 . c l o s e ( ) ;
27 }
28 catch ( IOException e )
29 {
30 e . pr intStackTrace ( ) ;
31 }
32 }
33 }
34 }

1 import java . awt . ∗ ;
2 import java . i o . ∗ ;
3 import java . net . ∗ ;
4 c l a s s Customer implements S e r i a l i z a b l e
5 {
6 St r ing custName ;
7 St r ing custPassword ;
8 }
9 pub l i c c l a s s Server extends Thread
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10 {
11 ServerSocket s e rve rSocke t ;
12 pub l i c Server ( )
13 {
14 try
15 {
16 s e rve rSocke t = new ServerSocket

(1001) ;
17 }
18 catch ( IOException e )
19 {
20 f a i l ( e , "Could not s t a r t s e r v e r . " ) ;
21 }
22 System . out . p r i n t l n (" Server s t a r t ed . . . " ) ;
23 t h i s . s t a r t ( ) ;
24 }
25 pub l i c s t a t i c void f a i l ( Exception e , S t r ing s t r )
26 {
27 System . out . p r i n t l n ( s t r + " ." + e ) ;
28 }
29 pub l i c void run ( )
30 {
31 try
32 {
33 whi l e ( t rue )
34 {
35 Socket c l i e n t = se rve rSocke t

. accept ( ) ;
36 Connection con = new

Connection ( c l i e n t ) ;
37 }
38 }
39 catch ( IOException e )
40 {
41 f a i l ( e , "Not l i s t e n i n g ! " ) ;
42 }
43 }
44 pub l i c s t a t i c void main ( S t r ing args [ ] )
45 {
46 new Server ( ) ;
47 }
48 }
49 c l a s s Connection extends Thread
50 {
51 protec t ed Socket ne tC l i en t ;
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52 protec t ed ObjectInputStream fromCl ient ;
53 protec t ed PrintStream toC l i en t ;
54 pub l i c Connection ( Socket c l i e n t )
55 {
56 ne tC l i en t = c l i e n t ;
57 try
58 {
59 fromCl ient = new ObjectInputStream (

ne tC l i en t . getInputStream ( ) ) ;
60 toC l i en t = new PrintStream ( ne tC l i en t

. getOutputStream ( ) ) ;
61 }
62 catch ( IOException e )
63 {
64 try
65 {
66 ne tC l i en t . c l o s e ( ) ;
67 }
68 catch ( IOException e1 )
69 {
70 System . e r r . p r i n t l n (" Unable

to s e t up streams " + e1 )
;

71 re turn ;
72 }
73 }
74 t h i s . s t a r t ( ) ;
75 }
76 pub l i c void run ( )
77 {
78 Customer c l i en tMessage ;
79 try
80 {
81 f o r ( ; ; )
82 {
83 c l i en tMessage = ( Customer )

f romCl ient . readObject ( ) ;
84 i f ( c l i en tMessage == nu l l )
85 break ;
86 toC l i en t . p r i n t l n (" Received

from : " + c l i en tMessage
. custName ) ;

87 }
88 }
89 catch ( IOException e )
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90 {}
91 catch ( ClassNotFoundException e1 )
92 {
93 System . out . p r i n t l n (" Error in read ing

ob j e c t " + e1 ) ;
94 }
95 f i n a l l y
96 {
97 try
98 {
99 ne tC l i en t . c l o s e ( ) ;

100 }
101 catch ( IOException e )
102 {}
103 }
104 }
105 }

1 import java . i o . ∗ ;
2 import java . net . ∗ ;
3 import java . awt . ∗ ;
4 import java . awt . event . ∗ ;
5 import javax . swing . ∗ ;
6 pub l i c c l a s s ServerApp extends JFrame
7 {
8 p r i va t e JTextFie ld en t e rF i e l d ;
9 p r i va t e JTextArea di sp layArea ;

10 p r i va t e ObjectOutputStream output ;
11 p r i va t e ObjectInputStream input ;
12 p r i va t e ServerSocket s e r v e r ;
13 p r i va t e Socket connect ion ;
14 p r i va t e i n t counter = 1 ;
15 pub l i c ServerApp ( )
16 {
17 super (" Server ") ;
18 Container conta ine r = getContentPane ( ) ;
19 en t e rF i e l d = new JTextFie ld ( ) ;
20 en t e rF i e l d . s e tEd i t ab l e ( f a l s e ) ;
21 en t e rF i e l d . addAct ionListener (new

Act ionL i s t ene r ( )
22 {
23 pub l i c void act ionPerformed (

ActionEvent event )
24 {
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25 sendData ( event .
getActionCommand ( ) ) ;

26 en t e rF i e l d . setText ("") ;
27 }
28 }
29
30 conta ine r . add ( ente rF i e ld , BorderLayout .NORTH

) ;
31 di sp layArea = new JTextArea ( ) ;
32 conta ine r . add (new JScro l lPane ( d i sp layArea ) ,

BorderLayout .CENTER) ;
33 s e t S i z e (300 ,150) ;
34 s e tV i s i b l e ( t rue ) ;
35 }
36 pub l i c void runServer ( )
37 {
38 try
39 {
40 s e r v e r = new ServerSocket (12345 ,

100) ;
41 whi l e ( t rue )
42 {
43 try
44 {
45 waitForConnection ( ) ;
46 getStreams ( ) ;
47 processConnect ion ( ) ;
48 }
49 catch (EOFException

eo fExcept ion )
50 {
51 System . e r r . p r i n t l n ("

Server
terminated
connect ion ") ;

52 }
53 f i n a l l y
54 {
55 c lo seConnect ion ( ) ;
56 ++counter ;
57 }
58 }
59 }
60 catch ( IOException ioExcept ion )
61 {
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62 ioExcept ion . pr intStackTrace ( ) ;
63 }
64 }
65 p r i va t e void waitForConnection ( ) throws IOException
66 {
67 disp layMessage (" Waiting f o r connect ion \n") ;
68 connect ion = s e rv e r . accept ( ) ;
69 disp layMessage (" Connection " + counter + "

r e c e i v ed from : " + connect ion .
get InetAddress ( ) . getHostName ( ) ) ;

70 }
71 p r i va t e void getStreams ( ) throws IOException
72 {
73 output = new ObjectOutputStream ( connect ion .

getOutputStream ( ) ) ;
74 output . f l u s h ( ) ;
75 input = new ObjectInputStream ( connect ion .

getInputStream ( ) ) ;
76 disp layMessage ("\nGot I /O streams \n") ;
77 }
78 p r i va t e void processConnect ion ( ) throws IOException
79 {
80 St r ing message = "Connection s u c c e s s f u l " ;
81 sendData ( message ) ;
82 s e tTextF i e ldEd i tab l e ( t rue ) ;
83 do
84 {
85 try
86 {
87 message = ( St r ing ) input .

readObject ( ) ;
88 disp layMessage ("\n" +

message ) ;
89 }
90 catch ( ClassNotFoundException

classNotFoundException )
91 {
92 disp layMessage ("\nUnknown

ob j e c t type r e c e i v ed ") ;
93 }
94 } whi l e ( ! message . equa l s ("CLIENT >>>

TERMINATE") ) ;
95 }
96 p r i va t e void c loseConnect ion ( )
97 {
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98 disp layMessage ("\ nTerminating connect ion \n")
;

99 s e tTextF i e ldEd i tab l e ( f a l s e ) ;
100 try
101 {
102 output . c l o s e ( ) ;
103 input . c l o s e ( ) ;
104 connect ion . c l o s e ( ) ;
105 }
106 catch ( IOException ioExcept ion )
107 {
108 ioExcept ion . pr intStackTrace ( ) ;
109 }
110 }
111 p r i va t e void sendData ( S t r ing message )
112 {
113 try
114 {
115 output . wr i teObject ("SERVER >>> " +

message ) ;
116 output . f l u s h ( ) ;
117 disp layMessage ("\nSERVER >>> " +

message ) ;
118 }
119 catch ( IOException ioExcept ion )
120 {
121 disp layArea . append ("\ nError wr i t i ng

ob j e c t ") ;
122 }
123 }
124 p r i va t e void disp layMessage ( f i n a l S t r ing

messageToDisplay )
125 {
126 Sw i n gU t i l i t i e s . invokeLater (new Runnable ( )
127 {
128 pub l i c void run ( )
129 {
130 disp layArea . append (

messageToDisplay ) ;
131 di sp layArea . s e tCa r e tPo s i t i on

( d i sp layArea . getText ( ) .
l ength ( ) ) ;

132 }
133 }
134 ) ;
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135 }
136 p r i va t e void s e tTextF i e ldEd i tab l e ( f i n a l boolean

ed i t a b l e )
137 {
138 Sw i n gU t i l i t i e s . invokeLater (new Runnable ( )
139 {
140 pub l i c void run ( )
141 {
142 en t e rF i e l d . s e tEd i t ab l e (

e d i t a b l e ) ;
143 }
144 }
145 ) ;
146 }
147 pub l i c s t a t i c void main ( S t r ing args [ ] )
148 {
149 ServerApp app l i c a t i o n = new ServerApp ( ) ;
150 app l i c a t i o n . s e tDe fau l tC lo seOperat ion (JFrame .

EXIT_ON_CLOSE) ;
151 app l i c a t i o n . runServer ( ) ;
152 }
153 }

1 import java . awt . event . ∗ ;
2 import java . i o . ∗ ;
3 import java . net . ∗ ;
4 //The Customer c l a s s needs to implement S e r i a l i z a b l e
5 c l a s s Customer implements S e r i a l i z a b l e
6 {
7 St r ing custName ;
8 St r ing custPassword ;
9 }

10
11 pub l i c c l a s s AppServer extends Thread
12 {
13 ServerSocket s e rve rSocke t ;
14 pub l i c AppServer ( )
15 {
16 try
17 {
18 s e rve rSocke t = new ServerSocket (1001) ;
19 }
20 catch ( IOException e )
21 {
22 f a i l ( e , "Could not s t a r t s e r v e r . " ) ;
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23 }
24 System . out . p r i n t l n (" Server s t a r t ed . . . " ) ;
25 t h i s . s t a r t ( ) ; // S ta r t s the thread
26
27 }
28 pub l i c s t a t i c void f a i l ( Exception e , S t r ing s t r )
29 {
30 System . out . p r i n t l n ( s t r + " ." + e ) ;
31 }
32
33 pub l i c void run ( )
34 {
35 try
36 {
37 whi l e ( t rue )
38 {
39 Socket c l i e n t = se rve rSocke t . accept ( ) ;
40 Connection con = new Connection ( c l i e n t ) ;
41 }
42 }
43 catch ( IOException e )
44 {
45 f a i l ( e , "Not l i s t e n i n g ") ;
46 }
47 }
48 pub l i c s t a t i c void main ( S t r ing args [ ] )
49 {
50 new AppServer ( ) ;
51 }
52
53 }
54 c l a s s Connection extends Thread
55 {
56 protec ted Socket ne tC l i en t ;
57 protec ted ObjectInputStream fromCl ient ;
58 protec ted PrintStream toC l i en t ;
59 pub l i c Connection ( Socket c l i e n t )
60 {
61 ne tC l i en t = c l i e n t ;
62 t ry
63 {
64 fromCl ient = new ObjectInputStream (

ne tC l i en t . getInputStream ( ) ) ;
65 toC l i en t = new PrintStream ( ne tC l i en t

. getOutputStream ( ) ) ;
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66 }
67 catch ( IOException e )
68 {
69 try
70 {
71 ne tC l i en t . c l o s e ( ) ;
72 }
73 catch ( IOException e1 )
74 {
75 System . e r r . p r i n t l n (" Unable to s e t up streams "

+ e1 ) ;
76 re turn ;
77 }
78 }
79 t h i s . s t a r t ( ) ;
80 }
81 pub l i c void run ( )
82 {
83 Customer c l i en tMessage ;
84 try
85 {
86 f o r ( ; ; )
87 {
88 c l i en tMessage = ( Customer ) f romCl ient . readObject

( ) ;
89 i f ( c l i en tMessage == nu l l )
90 break ;
91 // Send acknowledgement to the c l i e n t
92 toC l i en t . p r i n t l n (" Received from : "

+ c l i entMessage . custName ) ;
93 RandomAccessFile f o b j=new RandomAccessFile ("E:\\

Customer . txt " ," rw") ;
94 f ob j . seek ( f ob j . l ength ( ) ) ;
95 f ob j . wr i teBytes ( c l i en tMessage .

custName + " : " + c l i en tMessage
. custPassword + " ") ;

96
97 i f ( ! ( c l i en tMessage . custName . equa l s (

c l i en tMessage . custPassword ) ) )
98 toC l i en t . p r i n t l n (" Received

from :" + c l i en tMessage .
custName ) ;

99 e l s e



TUTORIAL JAVA 3.7 112

100 toC l i en t . p r i n t l n ("Name and
password can not be same
") ;

101
102 }
103 }
104 catch ( IOException e )
105 {}
106 catch ( ClassNotFoundException e1 )
107 {
108 System . out . p r i n t l n (" Error in read ing ob j e c t "+e1 ) ;
109 }
110 f i n a l l y
111 {
112 try
113 {
114 ne tC l i en t . c l o s e ( ) ;
115 }
116 catch ( IOException e )
117 {}
118 }
119 }
120 }

import javax . swing . ∗ ;
import java . awt . event . ∗ ;
import java . i o . ∗ ;
import java . net . ∗ ;
//The User c l a s s needs to implement S e r i a l i z a b l e
c l a s s User extends Object implements S e r i a l i z a b l e
{

St r ing userName ;
S t r ing password=new St r ing ( ) ;
S t r ing dob=new St r ing ( ) ;
S t r ing subj=new St r ing ( ) ;

}
pub l i c c l a s s AppServer1 extends Thread
{

ServerSocket s e rve rSocke t ;
pub l i c AppServer1 ( )
{
t ry
{

s e rve rSocke t = new ServerSocket ( 1001 ) ;
}
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catch ( IOException e )
{

f a i l ( e , " Could not s t a r t s e r v e r . " ) ;
}
System . out . p r i n t l n (" Server s t a r t ed . . . " ) ;
t h i s . s t a r t ( ) ; // S ta r t s the thread

}
pub l i c s t a t i c void f a i l ( Exception e , S t r ing s t r )
{

System . out . p r i n t l n ( s t r + " ." + e ) ;
}

pub l i c void run ( )
{
t ry
{

whi l e ( t rue )
{

Socket c l i e n t = se rve rSocke t . accept ( ) ;
Connection con = new Connection ( c l i e n t ) ;

}
}
catch ( IOException e )
{

f a i l ( e , " Not l i s t e n i n g " ) ;
}
}
pub l i c s t a t i c void main ( S t r ing args [ ] )
{
new AppServer ( ) ;
}

}
c l a s s Connection extends Thread
{

protec ted Socket ne tC l i en t ;
p ro tec ted ObjectInputStream fromCl ient ;
p ro tec ted PrintStream toC l i en t ;
pub l i c Connection ( Socket c l i e n t )
{

ne tC l i en t = c l i e n t ;
t ry
{

f romCl ient = new ObjectInputStream ( ne tC l i en t . getInputStream ( ) ) ;
t oC l i en t = new PrintStream ( ne tC l i en t . getOutputStream ( ) ) ;
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}
catch ( IOException e )
{

t ry
{

ne tC l i en t . c l o s e ( ) ;
}
catch ( IOException e1 )
{

System . e r r . p r i n t l n (" Unable to s e t up streams " + e1 ) ;
r e turn ;

}
}
t h i s . s t a r t ( ) ;

}
pub l i c void run ( )
{

St r ing c l i en tMessage ;
t ry
{

f o r ( ; ; )
{

User c l i e n t d e t = ( User ) f romCl ient . readObject ( ) ;
i f ( c l i e n t d e t == nu l l )
break ;
RandomAccessFile f ob j=new RandomAccessFile (" User . txt " ," rw " ) ;
f ob j . seek ( f ob j . l ength ( ) ) ;
f o b j . wr i teBytes ( c l i e n t d e t . userName+":"+ c l i e n t d e t . password+":"+ c l i e n t d e t . dob+":"+ c l i e n t d e t . subj ) ;
t oC l i en t . p r i n t l n ( c l i e n t d e t . userName+"@ce l lgo . com" ) ;

}
}
catch ( Exception e )
{}
f i n a l l y
{

t ry
{

ne tC l i en t . c l o s e ( ) ;
}
catch ( IOException e )

{}
}

}
}
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import java . awt . event . ∗ ;
import java . i o . ∗ ;
import java . net . ∗ ;
c l a s s Login implements S e r i a l i z a b l e
{

St r ing loginName ;
S t r ing loginPassword ;

}

pub l i c c l a s s LoginServer extends Thread
{

ServerSocket s e rve rSocke t ;

pub l i c LoginServer ( )
{

t ry
{

s e rve rSocke t = new ServerSocket ( 1001 ) ;
}
catch ( IOException e )
{

f a i l ( e , "Could not s t a r t s e r v e r . " ) ;
}
System . out . p r i n t l n (" Server s t a r t ed . . . " ) ;
t h i s . s t a r t ( ) ; // S ta r t s the thread

}
pub l i c s t a t i c void f a i l ( Exception e , S t r ing s t r )
{

System . out . p r i n t l n ( s t r + " ." + e ) ;
}

pub l i c void run ( )
{

t ry
{

whi l e ( t rue )
{

Socket c l i e n t = se rve rSocke t . accept ( ) ;
Connection con = new Connection ( c l i e n t ) ;

}
}
catch ( IOException e )
{

f a i l ( e , "Not l i s t e n i n g " ) ;
}



TUTORIAL JAVA 3.7 116

}

pub l i c s t a t i c void main ( S t r ing args [ ] )
{

new LoginServer ( ) ;
}

}
c l a s s Connection extends Thread
{

protec ted Socket ne tC l i en t ;
p ro tec ted ObjectInputStream fromCl ient ;
p ro tec ted PrintStream toC l i en t ;
pub l i c Connection ( Socket c l i e n t )
{

ne tC l i en t = c l i e n t ;
t ry
{

f romCl ient = new ObjectInputStream ( ne tC l i en t . getInputStream ( ) ) ;
t oC l i en t = new PrintStream ( ne tC l i en t . getOutputStream ( ) ) ;

}
catch ( IOException e )

{
t ry
{

ne tC l i en t . c l o s e ( ) ;
}
catch ( IOException e1 )
{

System . e r r . p r i n t l n (" Unable to s e t up streams " + e1 ) ;
r e turn ;

}
}
t h i s . s t a r t ( ) ;
}
pub l i c void run ( )
{

Login c l i en tMessage ;
t ry
{

f o r ( ; ; )
{

c l i en tMessage = ( Login ) f romCl ient . readObject ( ) ;
i f ( c l i en tMessage == nu l l )

break ;
t oC l i en t . p r i n t l n (" Received from : " + c l i en tMessage . loginName ) ;
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/∗
RandomAccessFile f ob j=new RandomAccessFile (" Login . txt " ," rw " ) ;
f ob j . seek ( f ob j . l ength ( ) ) ;
f o b j . wr i teBytes ( c l i en tMessage . loginName + " : " + c l i en tMessage . log inPassword ) ;

i f ( ! ( c l i en tMessage . loginName . equa l s ( c l i en tMessage . log inPassword ) ) )
t oC l i en t . p r i n t l n (" Received from : " + c l i en tMessage . loginName ) ;

e l s e
t oC l i en t . p r i n t l n ("Name and password can not be same " ) ;

∗/
}

}
catch ( IOException e )
{}
catch ( ClassNotFoundException e1 )
{

System . out . p r i n t l n (" Error in read ing ob j e c t "+e1 ) ;
}

f i n a l l y
{

t ry
{

ne tC l i en t . c l o s e ( ) ;
}
catch ( IOException e )
{}

}
}

}

import java . awt . ∗ ;
import java . i o . ∗ ;
import javax . swing . ∗ ;
pub l i c c l a s s D i rL i s t extends JFrame
{

JTextArea ta ;
S t r ing path ;
pub l i c s t a t i c void main ( S t r ing args [ ] )
{

D i rL i s t l i s tOb j=new Di rL i s t ( args [ 0 ] ) ;

l i s tOb j . s e tV i s i b l e ( t rue ) ;
l i s tOb j . s e t S i z e ( 300 , 300 ) ;

}
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pub l i c D i rL i s t ( S t r ing f i leName )
{

super (" Di rec tory L i s t " ) ;
path=fi leName ;
F i l e f i l eOb j=new F i l e ( path ) ;
ta=new JTextArea ( 1 0 , 1 0 ) ;
getContentPane ( ) . add ( ta , BorderLayout .CENTER) ;

i f ( f i l eOb j . i sD i r e c t o r y ( ) )
d i s p l a yL i s t ( f i l eOb j ) ;

e l s e { i f ( f i l eOb j . i s F i l e ( ) )
{

t ry {
Fi leInputStream inpu tF i l e = new Fi leInputStream ( f i l eOb j ) ;
i n t i=inpu tF i l e . a v a i l a b l e ( ) ;
byte b ;
f o r ( ; i >0; i−−){

b=(byte ) i npu tF i l e . read ( ) ;
System . out . p r i n t l n (b ) ;
}

System . e x i t ( 0 ) ;
} catch ( IOException e ){

System . out . p r i n t l n (" Error read ing f i l e " ) ;
}

}
}

}
void d i s p l a yL i s t ( F i l e f o b j )
{

St r ing di rContents [ ]= f ob j . l i s t ( ) ;
ta . append("−−−−−−−−−−−−−−");
f o r ( i n t i =0; i<dirContents . l ength ; i++)
{

ta . append ( di rContents [ i ] ) ;
ta . append (" , " ) ;
}

}
}

import java . i o . ∗ ;
import java . net . ∗ ;
import java . awt . ∗ ;
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import java . awt . event . ∗ ;
import javax . swing . ∗ ;
pub l i c c l a s s ClientApp extends JFrame
{

pr i va t e JTextFie ld en t e rF i e l d ;
p r i va t e JTextArea di sp layArea ;
p r i va t e ObjectOutputStream output ;
p r i va t e ObjectInputStream input ;
p r i va t e S t r ing message = "" ;
p r i va t e S t r ing chatServer ;
p r i va t e Socket c l i e n t ;
pub l i c ClientApp ( St r ing host )
{

super (" C l i en t " ) ;
chatServer = host ;
Container conta ine r = getContentPane ( ) ;
en t e rF i e l d = new JTextFie ld ( ) ;
en t e rF i e l d . s e tEd i t ab l e ( f a l s e ) ;
e n t e rF i e l d . addAct ionLis tener ( new Act ionL i s t ene r ( )
{

pub l i c void act ionPerformed ( ActionEvent event )
{

sendData ( event . getActionCommand ( ) ) ;
en t e rF i e l d . setText ( " " ) ;

}
}
) ;
con ta ine r . add ( ente rF i e ld , BorderLayout .NORTH) ;
d i sp layArea = new JTextArea ( ) ;
con ta ine r . add (new JScro l lPane ( d i sp layArea ) , BorderLayout .CENTER) ;
s e t S i z e ( 300 , 150 ) ;
s e tV i s i b l e ( t rue ) ;

}
p r i va t e void runCl i ent ( )
{

t ry
{

connectToServer ( ) ;
getStreams ( ) ;
processConnect ion ( ) ;

}
catch (EOFException eo fExcept ion )
{

System . e r r . p r i n t l n (" C l i en t terminated connect ion " ) ;
}
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catch ( IOException ioExcept ion )
{

ioExcept ion . pr intStackTrace ( ) ;
}
f i n a l l y
{

c lo seConnect ion ( ) ;
}

}
p r i va t e void connectToServer ( ) throws IOException
{

disp layMessage (" Attempting connect ion \n " ) ;
c l i e n t = new Socket ( InetAddress . getByName( chatServer ) , 12345) ;
d i sp layMessage (" Connected to : " + c l i e n t . get InetAddress ( ) . getHostName ( ) ) ;

}
p r i va t e void getStreams ( ) throws IOException
{

output = new ObjectOutputStream ( c l i e n t . getOutputStream ( ) ) ;
output . f l u s h ( ) ;
input = new ObjectInputStream ( c l i e n t . getInputStream ( ) ) ;
d i sp layMessage ("\nGot I /O streams \n " ) ;

}
p r i va t e void processConnect ion ( ) throws IOException
{

se tTextF i e ldEd i tab l e ( t rue ) ;
do
{

try
{

message = ( St r ing ) input . readObject ( ) ;
d i sp layMessage ("\n" + message ) ;

}
catch ( ClassNotFoundException classNotFoundException )
{

disp layMessage ("\nUnknown ob j e c t type r e c e i v ed " ) ;
}

} whi l e ( ! message . equa l s ("SERVER >>> TERMINATE" ) ) ;
}
p r i va t e void c loseConnect ion ( )
{

disp layMessage ("\ nClos ing connect ion " ) ;
s e tTextF i e ldEd i tab l e ( f a l s e ) ;
t ry
{

output . c l o s e ( ) ;



TUTORIAL JAVA 3.7 121

input . c l o s e ( ) ;
c l i e n t . c l o s e ( ) ;

}
catch ( IOException ioExcept ion )
{

ioExcept ion . pr intStackTrace ( ) ;
}

}
p r i va t e void sendData ( S t r ing message )
{

t ry
{

output . wr i teObject ("CLIENT >>> " + message ) ;
output . f l u s h ( ) ;
d i sp layMessage ("\nCLIENT >>> " + message ) ;

}
catch ( IOException ioExcept ion )
{

d i sp layArea . append ("\ nError wr i t i ng ob j e c t " ) ;
}

}
p r i va t e void disp layMessage ( f i n a l S t r ing messageToDisplay )
{

Sw i n gU t i l i t i e s . invokeLater (new Runnable ( )
{

pub l i c void run ( )
{

d isp layArea . append ( messageToDisplay ) ;
d i sp layArea . s e tCa r e tPo s i t i on ( d i sp layArea . getText ( ) . l ength ( ) ) ;

}
}
) ;

}
p r i va t e void s e tTextF i e ldEd i tab l e ( f i n a l boolean ed i t a b l e )
{

Sw i n gU t i l i t i e s . invokeLater ( new Runnable ( )
{

pub l i c void run ( )
{

en t e rF i e l d . s e tEd i t ab l e ( e d i t a b l e ) ;
}

}
) ;

}
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pub l i c s t a t i c void main ( S t r ing args [ ] )
{

ClientApp app l i c a t i o n ;
i f ( args . l ength == 0)

app l i c a t i o n = new ClientApp ( " 1 2 7 . 0 . 0 . 1 " ) ;
e l s e

app l i c a t i o n = new ClientApp ( args [ 0 ] ) ;
a pp l i c a t i o n . s e tDe fau l tC lo seOperat ion (JFrame .EXIT_ON_CLOSE) ;
app l i c a t i o n . runCl i ent ( ) ;

}
}

import javax . swing . ∗ ;
import java . awt . ∗ ;
import java . awt . event . ∗ ;
import java . net . ∗ ;
import java . i o . ∗ ;
c l a s s Customer extends Object implements java . i o . S e r i a l i z a b l e
{

St r ing custName ;
S t r ing custPassword ;

}
pub l i c c l a s s CustomerApplet extends JApplet
{

JPanel panelObject ;
JLabel labelCustName ;
JLabel labelCustPassword ;
JTextFie ld textCustName ;
JPasswordField textCustPassword ;

JButton buttonLogin ;
GridBagLayout g l ;
GridBagConstraints gbc ;
pub l i c void i n i t ( )
{

g l = new GridBagLayout ( ) ;
gbc = new GridBagConstraints ( ) ;
panelObject = ( JPanel ) getContentPane ( ) ;
panelObject . setLayout ( g l ) ;

labelCustName = new JLabel (" Customer Login Name" ) ;
labelCustPassword = new JLabel (" Password " ) ;
textCustName = new JTextFie ld ( 1 5 ) ;

textCustPassword = new JPasswordField ( 1 5 ) ;
buttonLogin=new JButton (" Login " ) ;
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gbc . anchor = GridBagConstraints .NORTHWEST;
gbc . gr idx = 1 ;
gbc . gr idy = 5 ;
g l . s e tCons t r a i n t s ( labelCustName , gbc ) ;
panelObject . add ( labelCustName ) ;

gbc . anchor = GridBagConstraints .NORTHWEST;
gbc . gr idx = 4 ;
gbc . gr idy = 5 ;
g l . s e tCons t r a i n t s ( textCustName , gbc ) ;
panelObject . add ( textCustName ) ;
gbc . anchor = GridBagConstraints .NORTHWEST;
gbc . gr idx = 1 ;
gbc . gr idy = 9 ;
g l . s e tCons t r a i n t s ( labelCustPassword , gbc ) ;
panelObject . add ( labelCustPassword ) ;
gbc . anchor = GridBagConstraints .NORTHWEST;
gbc . gr idx = 4 ;
gbc . gr idy = 9 ;
g l . s e tCons t r a i n t s ( textCustPassword , gbc ) ;
panelObject . add ( textCustPassword ) ;

gbc . anchor=GridBagConstraints .NORTHWEST;
gbc . gr idx =2;
gbc . gr idy =13;
g l . s e tCons t r a i n t s ( buttonLogin , gbc ) ;
panelObject . add ( buttonLogin ) ;

LoginAction l o g i n r e qu e s t=new LoginAction ( ) ;
buttonLogin . addAct ionListener ( l o g i n r e qu e s t ) ;
}

c l a s s LoginAction implements Act i onL i s t ene r
{

pub l i c void act ionPerformed ( ActionEvent evt )
{

Object obj=evt . getSource ( ) ;
i f ( obj==buttonLogin )
{

Customer data=new Customer ( ) ;
data . custName = textCustName . getText ( ) ;
data . custPassword =new St r ing ( textCustPassword . getPassword ( ) ) ;
t ry
{

Socket toServer ;
toServe r = new Socket ( " 1 2 7 . 0 . 0 . 1 " , 1 0 0 1 ) ;
ObjectOutputStream streamToServer=new
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ObjectOutputStream ( toServe r . getOutputStream ( ) ) ;
streamToServer . wr i teObject ( ( Customer ) data ) ;

BufferedReader fromServer = new BufferedReader (new InputStreamReader ( toServer . getInputStream ( ) ) ) ;
S t r ing s t a tu s = fromServer . readLine ( ) ;
getAppletContext ( ) . showStatus ( s t a tu s ) ;
streamToServer . c l o s e ( ) ;
f romServer . c l o s e ( ) ;

}
catch ( Inva l idC la s sExcept i on e )
{

showStatus ("The Customer c l a s s i s i n v a l i d " + e ) ;
}
catch ( NotSe r i a l i z ab l eExcep t i on e )
{

showStatus ("The ob j e c t i s not s e r i a l i z a b l e " + e ) ;
}
catch ( IOException e )
{

showStatus ("Cannot wr i t e to the s e r v e r " + e ) ;
}

}
}

}
}

// DealerApplet . java
import javax . swing . ∗ ;
import java . awt . ∗ ;
import java . awt . event . ∗ ;
import java . net . ∗ ;
import java . i o . ∗ ;
c l a s s Dealer
{

St r ing dealerName ;
S t r ing dealerPassword ;

}
pub l i c c l a s s DealerApplet extends JApplet
{

JPanel panelObject ;
JLabel labelDealerName ;
JLabel labe lDea lerPassword ;
JTextFie ld textDealerName ;
JPasswordField textDealerPassword ;



TUTORIAL JAVA 3.7 125

JButton buttonLogin ;
GridBagLayout g l ;
GridBagConstraints gbc ;
pub l i c void i n i t ( )
{

// I n i t i a l i z e the layout v a r i a b l e s
g l = new GridBagLayout ( ) ;
gbc = new GridBagConstraints ( ) ;
panelObject = ( JPanel ) getContentPane ( ) ;
panelObject . setLayout ( g l ) ;

// I n i t i a l i z e c on t r o l s
labelDealerName = new JLabel (" Dealer Login Name" ) ;
labe lDea lerPassword = new JLabel (" Password " ) ;
textDealerName = new JTextFie ld ( 1 5 ) ;

textDealerPassword = new JPasswordField ( 1 5 ) ;
buttonLogin=new JButton (" Login " ) ;

//Add con t r o l s to the panel
gbc . anchor = GridBagConstraints .NORTHWEST;
gbc . gr idx = 1 ;
gbc . gr idy = 5 ;
g l . s e tCons t r a i n t s ( labelDealerName , gbc ) ;
panelObject . add ( labelDealerName ) ;

gbc . anchor = GridBagConstraints .NORTHWEST;
gbc . gr idx = 4 ;
gbc . gr idy = 5 ;
g l . s e tCons t r a i n t s ( textDealerName , gbc ) ;
panelObject . add ( textDealerName ) ;
gbc . anchor = GridBagConstraints .NORTHWEST;
gbc . gr idx = 1 ;
gbc . gr idy = 9 ;
g l . s e tCons t r a i n t s ( labe lDealerPassword , gbc ) ;
panelObject . add ( labe lDea lerPassword ) ;
gbc . anchor = GridBagConstraints .NORTHWEST;
gbc . gr idx = 4 ;
gbc . gr idy = 9 ;
g l . s e tCons t r a i n t s ( textDealerPassword , gbc ) ;
panelObject . add ( textDealerPassword ) ;

gbc . anchor=GridBagConstraints .NORTHWEST;
gbc . gr idx =2;
gbc . gr idy =13;
g l . s e tCons t r a i n t s ( buttonLogin , gbc ) ;
panelObject . add ( buttonLogin ) ;
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LoginAction l o g i n r e qu e s t=new LoginAction ( ) ;
buttonLogin . addAct ionListener ( l o g i n r e qu e s t ) ;

}
c l a s s LoginAction implements Act i onL i s t ene r
{

pub l i c void act ionPerformed ( ActionEvent evt )
{

Object obj=evt . getSource ( ) ;
i f ( obj==buttonLogin )
{
}

}
}

}

import javax . swing . ∗ ;
import java . awt . ∗ ;
import java . awt . event . ∗ ;
import java . net . ∗ ;
import java . i o . ∗ ;
c l a s s Customer extends Object implements java . i o .

S e r i a l i z a b l e
{

St r ing custName ;
S t r ing custPassword ;

}
pub l i c c l a s s CustomerApplet extends JApplet
{

JPanel panelObject ;
JLabel labelCustName ;
JLabel labelCustPassword ;
JTextFie ld textCustName ;
JPasswordField textCustPassword ;

JButton buttonLogin ;
GridBagLayout g l ;
GridBagConstraints gbc ;
pub l i c void i n i t ( )
{

// I n i t i a l i z e the layout v a r i a b l e s
g l = new GridBagLayout ( ) ;
gbc = new GridBagConstraints ( ) ;
panelObject = ( JPanel ) getContentPane ( ) ;
panelObject . setLayout ( g l ) ;
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// I n i t i a l i z e c on t r o l s
labelCustName = new JLabel (" Customer Login

Name") ;
labelCustPassword = new JLabel (" Password ") ;
textCustName = new JTextFie ld (15) ;

textCustPassword = new JPasswordField (15) ;
buttonLogin=new JButton (" Login ") ;

//Add con t r o l s to the panel
gbc . anchor = GridBagConstraints .NORTHWEST;
gbc . gr idx = 1 ;
gbc . gr idy = 5 ;
g l . s e tCons t r a i n t s ( labelCustName , gbc ) ;
panelObject . add ( labelCustName ) ;

gbc . anchor = GridBagConstraints .NORTHWEST;
gbc . gr idx = 4 ;
gbc . gr idy = 5 ;
g l . s e tCons t r a i n t s ( textCustName , gbc ) ;
panelObject . add ( textCustName ) ;
gbc . anchor = GridBagConstraints .NORTHWEST;
gbc . gr idx = 1 ;
gbc . gr idy = 9 ;
g l . s e tCons t r a i n t s ( labelCustPassword , gbc ) ;
panelObject . add ( labelCustPassword ) ;
gbc . anchor = GridBagConstraints .NORTHWEST;
gbc . gr idx = 4 ;
gbc . gr idy = 9 ;
g l . s e tCons t r a i n t s ( textCustPassword , gbc ) ;
panelObject . add ( textCustPassword ) ;

gbc . anchor=GridBagConstraints .NORTHWEST;
gbc . gr idx =2;
gbc . gr idy =13;
g l . s e tCons t r a i n t s ( buttonLogin , gbc ) ;
panelObject . add ( buttonLogin ) ;

LoginAction l o g i n r e qu e s t=new LoginAction ( ) ;
buttonLogin . addAct ionListener ( l o g i n r e qu e s t ) ;

}
c l a s s LoginAction implements Act i onL i s t ene r
{

pub l i c void act ionPerformed ( ActionEvent evt )
{

Object obj=evt . getSource ( ) ;
i f ( obj==buttonLogin )
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{
Customer data=new Customer ( ) ;

data . custName = textCustName . getText ( ) ;
data . custPassword =new St r ing (

textCustPassword . getPassword ( ) ) ;
t ry
{

Socket toServer ;
toServe r = new Socket

( "192 . 1 . 1 . 1 50" , 1001 ) ;
ObjectOutputStream

streamToServer=new
ObjectOutputStream ( toServe r . getOutputStream

( ) ) ;

streamToServer . wr i teObject ( ( Customer )
data ) ;

BufferedReader fromServer=new BufferedReader
(new
InputStreamReader ( toServer .
getInputStream ( ) ) ) ;

S t r ing s t a tu s=fromServer . readLine ( ) ;
getAppletContext ( ) . showStatus ( s t a tu s ) ;

streamToServer . c l o s e ( ) ;
f romServer . c l o s e ( ) ;

}
catch ( Inva l idC la s sExcept i on e )
{

showStatus ("The Customer c l a s s i s
i n v a l i d " + e ) ;

}
catch ( NotSe r i a l i z ab l eExcep t i on e )
{

showStatus ("The ob j e c t i s not
s e r i a l i z a b l e " + e ) ;

}
catch ( IOException e )
{

showStatus ("Cannot wr i t e to the
s e r v e r " + e ) ;

}
}
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}
}

}

import java . i o . ∗ ;
import java . net . ∗ ;
c l a s s B i l l
{

s t a t i c i n t b i l l n o =0;
pub l i c synchron ized i n t genBi l lNo ( )
{

b i l l n o++;
return b i l l n o ;

}
}
pub l i c c l a s s B i l l S e r v e r extends Thread
{

ServerSocket s s ;
pub l i c B i l l S e r v e r ( )

{
t ry { s s=new ServerSocket (1001) ; } catch (

IOException e ) {}
t h i s . s t a r t ( ) ;

}
pub l i c void run ( )
{

whi l e ( t rue ) {
t ry {
Socket s=s s . accept ( ) ;

Cl ientThread c l i e n t t h r e ad=new
ClientThread ( s ) ; }

catch ( IOException e ) {}
}

}
pub l i c s t a t i c void main ( S t r ing args [ ] )
{

new B i l l S e r v e r ( ) ;
}

}
c l a s s Cl ientThread extends Thread
{

protec ted Socket ne tC l i en t ;
PrintStream ps ;
i n t bno ;
pub l i c Cl ientThread ( Socket s )
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{
ne tC l i en t=s ;

t ry {ps=new PrintStream ( s . getOutputStream ( ) )
; } catch ( IOException e ) {}
t h i s . s t a r t ( ) ;

}
pub l i c void run ( )

{
B i l l obj=new B i l l ( ) ;
bno=obj . genBi l lNo ( ) ;
t ry {ps . p r i n t l n ( S t r ing . valueOf ( bno ) ) ; } catch (

Exception e ) {}
}

}

import java . awt . event . ∗ ;
import java . net . ∗ ;
import java . i o . ∗ ;
import java . u t i l . ∗ ;
//The Message c l a s s needs to implement s e r i a l i z a b l e
c l a s s Customer implements java . i o . S e r i a l i z a b l e
{

St r ing custName ;
S t r ing custPassword ;

}
//Code f o r the AppServer c l a s s
pub l i c c l a s s AppServer implements Runnable
{

ServerSocket s e r v e r ;
Socket f romCl ient ;
Thread serverThread ;

pub l i c AppServer ( )
{

t ry
{

s e r v e r = new ServerSocket (1001) ;
serverThread = new Thread ( t h i s ) ;
serverThread . s t a r t ( ) ;

}
catch ( Exception e )
{

System . out . p r i n t l n ("Cannot s t a r t the
thread " + e ) ;
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}
}

pub l i c s t a t i c void main ( S t r ing args [ ] )
{

new AppServer ( ) ;
}
pub l i c void run ( )
{

t ry
{

whi l e ( t rue )
{

// L i s t en ing to the c l i e n t s
r eque s t

f romCl ient = s e rv e r . accept ( )
;

// Creat ing the connect
ob j e c t

Connect con = new Connect (
f romCl ient ) ;

}
}
catch ( Exception e )
{

System . out . p r i n t l n ("Cannot l i s t e n to the
c l i e n t " + e ) ;

}
}

}
//Code f o r the connect c l a s s
c l a s s Connect extends Thread
{

PrintStream streamToClient ;
Customer data ;
ObjectInputStream streamFromClient ;

s t a t i c Vector vec to r = new Vector (1 , 1 ) ;
s t a t i c i n t messageCount ;//To count the t o t a l number o f

messages
// s to r ed

p r i va t e i n t localMsgCount ;// To count l o c a l messages
pub l i c Connect ( Socket inFromClient )
{

// Ret r i ev ing the c l i e n t s stream
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t ry
{

streamFromClient = new
ObjectInputStream ( inFromClient .
getInputStream ( ) ) ;

streamToClient= new PrintStream (
inFromClient . getOutputStream ( ) ) ;

}
catch ( Exception e )
{
System . out . p r i n t l n ("Cannot get the c l i e n t

stream" + e ) ;
}

f i n a l l y
{

t ry
{
inFromClient . c l o s e ( ) ;
}
catch ( IOException e )
{}

}
t h i s . s t a r t ( ) ;

}
pub l i c void run ( )
{

t ry
{

data=(Customer ) streamFromClient . readObject ( ) ;
streamToClient . p r i n t ( data . custName+" Connected ") ;

f o r ( ; ; )
{
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data=(
Customer
)
streamFromClient
.
readObject
( ) ;

writeMessage ( data ) ; // s t o r e message
St r ing message=readMessage ( ) ; // read messages s to r ed
streamToClient . p r i n t ( message ) ;
}

}
catch ( Inva l idC la s sExcept i on e )
{

System . out . p r i n t l n ("Cannot s e r i a l i z e the app l i c an t
c l a s s " + e ) ;

}
catch ( NotSe r i a l i z ab l eExcep t i on e )
{

System . out . p r i n t l n ("The ob j e c t i s not s e r i a l i z a b l e "
+ e ) ;

}
catch ( IOException e )
{

System . out . p r i n t l n ("Cannot read from the c l i e n t
stream" + e ) ;

}
catch ( ClassNotFoundException e )
{

System . out . p r i n t l n (" Customer c l a s s could not be found
"+e ) ;

}

}
//Method to s t o r e message
synchronized void writeMessage ( Customer cust )
{

vec to r . addElement ( cust ) ;
++messageCount ;
++localMsgCount ;
n o t i f yA l l ( ) ;

}
//Method to r e t r i e v e message
synchronized St r ing readMessage ( )
{
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St r ing s t r=" " ;
whi l e ( localMsgCount>=messageCount )
{

t ry
{

wait ( ) ;
}
catch ( Inter ruptedExcept ion e )
{}

}
f o r ( i n t i=localMsgCount ; i<=messageCount ; i++)
{

s t r=s t r+vecto r . elementAt ( i ) ;
}
n o t i f yA l l ( ) ;
r e turn s t r ;

}
}

import java . awt . event . ∗ ;
import java . net . ∗ ;
import java . i o . ∗ ;
import java . u t i l . ∗ ;
//The Message c l a s s needs to implement s e r i a l i z a b l e
c l a s s Message implements java . i o . S e r i a l i z a b l e
{

St r ing msgFrom ;
St r ing msg ;
S t r ing msgTo ;

}
//Code f o r the AppServer c l a s s
pub l i c c l a s s AppServer implements Runnable
{

ServerSocket s e r v e r ;
Socket f romCl ient ;
Thread serverThread ;

pub l i c AppServer ( )
{

t ry
{

s e r v e r = new ServerSocket (1004) ;
serverThread = new Thread ( t h i s ) ;
serverThread . s t a r t ( ) ;

}
catch ( Exception e )
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{
System . out . p r i n t l n ("Cannot s t a r t the

thread " + e ) ;
}

}
pub l i c s t a t i c void main ( S t r ing args [ ] )
{

new AppServer ( ) ;
}
pub l i c void run ( )
{

t ry
{

whi l e ( t rue )
{

f romCl ient = s e rv e r . accept ( )
;

Connect con = new Connect (
f romCl ient ) ;

}
}
catch ( Exception e )
{

System . out . p r i n t l n ("Cannot l i s t e n to the
c l i e n t " + e ) ;

}
}

}
c l a s s Connect extends Thread
{

PrintStream streamToClient ;
Message data ;

//To s t o r e user name
St r ing fromUser ;
Socket inFromClient ;

ObjectInputStream streamFromClient ;
s t a t i c Vector vec to r = new Vector (1 , 1 ) ;
s t a t i c i n t messageCount ;//To count the t o t a l number o f

messages s to r ed
p r i va t e i n t localMsgCount ;// To count l o c a l messages

pub l i c Connect ( Socket inFromClients )
{

inFromClient=inFromClients ;
// Ret r i ev ing the c l i e n t s stream
try
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{
streamFromClient = new

ObjectInputStream ( inFromClient .
getInputStream ( ) ) ;

streamToClient= new PrintStream ( inFromClient .
getOutputStream ( ) ) ;
}

catch ( Exception e )
{

System . out . p r i n t l n ("Cannot get the
c l i e n t stream" + e ) ;

}

t h i s . s t a r t ( ) ;
}

pub l i c void run ( )
{

t ry
{

data=(Message ) streamFromClient .
readObject ( ) ;

//Check f o r va l i d l o g i n
i f ( ! ( data . msgFrom . equa l s ( data . msg) )&&(data . msg .

l ength ( )>6&&data . msg . l ength ( ) <10) )
{

St r ing s t r="Aaron"+":"+"
Malcolm"+":"+" Miche l l e
"+"\n " ;

streamToClient . p r i n t ( s t r ) ; // Send the l i s t o f
s a l e s ex e cu t i v e s

fromUser=data . msgFrom ;
}
e l s e

{
streamToClient . p r i n t ("Check

Password ") ;
inFromClient . c l o s e ( ) ;

}
f o r ( ; ; )

{
data=(Message )

streamFromClient .
readObject ( ) ;

vec to r . addElement ( ( Message )
data ) ;
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messageCount++;
i f ( localMsgCount<=

messageCount ) {
Message data1=(Message ) vec to r . elementAt (

localMsgCount ) ;
// I f message i s f o r t h i s user send i t

a c c r o s s
i f ( data1 . msgTo . equa l s ( fromUser ) )
{

Message data2=(
Message ) vec to r .
elementAt (
localMsgCount ) ;

streamToClient . p r i n t
( data2 . msgFrom
+":"+data2 . msg
+"\n") ;

}
streamToClient . p r i n t ("No new message"+"\n") ;
localMsgCount++;

}
}

}
catch ( Inva l idC la s sExcept i on e )
{

System . out . p r i n t l n ("Cannot s e r i a l i z e
the app l i c an t c l a s s " + e ) ;

}
catch ( NotSe r i a l i z ab l eExcep t i on e )
{

System . out . p r i n t l n ("The ob j e c t i s
not s e r i a l i z a b l e " + e ) ;

}
catch ( IOException e )
{

System . out . p r i n t l n ("Cannot read from
the c l i e n t stream" + e ) ;

}
catch ( ClassNotFoundException e )
{

System . out . p r i n t l n (" Dealer c l a s s could
not be found"+e ) ;

}

}
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}

import java . u t i l . ∗ ;
import java . i o . ∗ ;
c l a s s Message
{

St r ing from ;
St r ing message ;
pub l i c Message ( S t r ing from , St r ing message )
{

t h i s . from = from ;
t h i s . message = message ;

}
}
c l a s s MyVector extends Vector
{

BufferedReader standardInput ;
s t a t i c i n t counter ;
i n t instanceCounter ;
pub l i c MyVector ( )
{

super (1 , 1 ) ;
standardInput = new BufferedReader (new

InputStreamReader ( System . in ) ) ;
}
synchronized void put ( )
{

System . out . p r i n t l n (" Please ente r your name
and the message : ") ;

S t r ing from = standardInput . read ( ) ;
S t r ing message = standardInput . read ( ) ;
Message msg = new Message ( from , message ) ;
addElement ( ( Message )msg) ;
counter++;
instanceCounter++;
no t i f y ( ) ;

}
synchronized void get ( )
{

whi l e ( instanceCounter >= counter )
{

t ry
{

wait ( ) ;
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}
catch ( Inter ruptedExcept ion e )
{

System . out . p r i n t l n ("Thread
in t e r rup t ed " + e ) ;

}
}
Message msg = ( Message ) elementAt ( counter −1) ;
System . out . p r i n t l n (msg . from + ":" + msg .

message ) ;
counter++;
no t i f y ( ) ;

}
}
c l a s s MyThread1 implements Runnable
{

MyVector myVector ;
pub l i c MyThread1(MyVector myVector )
{

t h i s . myVector = myVector ;
new Thread ( t h i s ) . s t a r t ( ) ;

}
pub l i c void run ( )
{

whi l e ( t rue )
{

myVector . put ( ) ;
}

}
}
c l a s s MyThread2 implements Runnable
{

MyVector myVector ;
pub l i c MyThread2(MyVector myVector )
{

t h i s . myVector = myVector ;
new Thread ( t h i s ) . s t a r t ( ) ;

}
pub l i c void run ( )
{

whi l e ( t rue )
{

myVector . get ( ) ;
}

}
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pub l i c s t a t i c void main ( S t r ing args [ ] )
{

MyVector myVector = new MyVector ( ) ;
new MyThread1(myVector ) ;
new MyThread2(myVector ) ;

}
}

import java . awt . event . ∗ ;
import java . net . ∗ ;
import java . i o . ∗ ;
import java . u t i l . ∗ ;
//Code f o r the AppServer c l a s s
pub l i c c l a s s AppServerUGP implements Runnable
{

ServerSocket s e r v e r ;
Socket f romCl ient ;
Thread serverThread ;
pub l i c AppServerUGP ( )
{

try
{

s e r v e r = new ServerSocket (1004) ;
serverThread = new Thread ( t h i s ) ;
serverThread . s t a r t ( ) ;

}
catch ( Exception e )
{

System . out . p r i n t l n ("Cannot s t a r t the
thread " + e ) ;

}
}
pub l i c s t a t i c void main ( S t r ing args [ ] )
{

new AppServerUGP ( ) ;
}
pub l i c void run ( )
{

t ry
{

whi l e ( t rue )
{

f romCl ient = s e rv e r . accept ( )
;
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Connect con = new Connect (
f romCl ient ) ;

}
}
catch ( Exception e )
{

System . out . p r i n t l n ("Cannot l i s t e n to the
c l i e n t " + e ) ;

}
}

}
c l a s s Connect extends Thread
{

ObjectOutputStream streamToClient ;
Login data ;

Socket inFromClient ;
ObjectInputStream streamFromClient ;
s t a t i c Vector vec to r = new Vector (1 , 1 ) ;

pub l i c Connect ( Socket inFromClients )
{

inFromClient=inFromClients ;
// Ret r i ev ing the c l i e n t s stream
try
{
streamFromClient = new ObjectInputStream (

inFromClient . getInputStream ( ) ) ;
streamToClient= new ObjectOutputStream (

inFromClient . getOutputStream ( ) ) ;
data=(Login ) streamFromClient . readObject ( ) ;
vec to r . addElement ( ( S t r ing ) data . name) ;
streamToClient . wr i teObject ( ( S t r ing ) "Val id ") ;
//Write a l l u s e r s who are on l i n e
f o r ( i n t i =0; i<vec to r . s i z e ( ) ; i++)
streamToClient . wr i teObject ( ( S t r ing ) vec to r .

elementAt ( i ) ) ;
// Inform c l i e n t that the re are no more

messages
streamToClient . wr i teObject ( ( S t r ing ) "Over ") ;
}
catch ( Exception e )
{
System . out . p r i n t l n ("Cannot get the c l i e n t

stream" + e ) ;
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}

}

}

import java . u t i l . ∗ ;
pub l i c c l a s s VectorTest extends Vector
{

pub l i c VectorTest ( )
{

super (1 , 1 ) ;
}
pub l i c void addInteger ( i n t i n t e g e r )
{

addElement (new In t eg e r ( i n t e g e r ) ) ;
}
pub l i c void addStr ing ( S t r ing s t r )
{

addElement ( s t r ) ;
}
pub l i c void d i sp layVector ( )
{

Object ob j e c t ;
i n t l ength = s i z e ( ) ;
System . out . p r i n t l n ("Number o f Vector

e lements : " + length ) ;
System . out . p r i n t l n ("They are : ") ;
f o r ( i n t i = 0 ; i < length ; i++)
{

ob j e c t = elementAt ( i ) ;
System . out . p r i n t l n ( ob j e c t . t oS t r i ng ( )

) ;
}

}
pub l i c s t a t i c void main ( S t r ing args [ ] )
{

VectorTest vec to r = new VectorTest ( ) ;
i n t num = 100 ;
S t r ing s t r i n g = new St r ing (" I l ove Java ") ;
vec to r . addInteger (num) ;
vec to r . addStr ing ( s t r i n g ) ;
vec to r . d i sp layVector ( ) ;

}
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}
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