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3.5.1 TCPODOOOOODO

Java O TCPOUOOOO0OO0O0O0OODO java.net.InetAddress O java.net.Socket 000000000000
java.net.InetAddress 0 public 00 0000000000000 OO InetAddress.getByName() DO 0000
00 (0000000)0O0DO0O0O000000D0000 InetAddress 0000000 O0OOOOOO
java.net.Socket 0000000000 InetAddress 0 0000000000000 OO0O0DODODDOOSocket O
00000000000 00000 cCO0O0dD0O connect 0000000000 OOOO0ODODOODOOOOODOOO
O0000CO000O000Socket 0000000000000 OOSocket 00000000 getInputStream()
00000 getOutputStream() 000000000000 OOOOO java.ioInputStream, java.io.OutputStream
0O0000o00oooo0ooooooo0oooooooooooooooooooooog

0000000 Socket 0O00ODOO0OO close() DOO0ODOOOOOO

3.5.2 TCP ODOODO

Java O TCP OODOOOOODO java.net.ServerSocket O java.net.Socket 0 O O O OO ServerSocket 0 0 OO
ooob00o0ooOooOooobOO0obOobOobOoooooooonog listen DODOODODOOOOODOODODO
O00O0OOaccept() D0OOD0OOOO Socket 000D OO0O0OO0OOODODODODO Socket 0D OOOOOODOOO
O000000D00000000000 Socket 0000000 getInputStream() O getOutputStream() 0 00O
0000 Strem 000000000 OOOODOO

3.5.3 HTTP OOOOODO

TCPOOOOODOOUOODODOUODODO HTTPODOOUODOOOOODOUOUO java.met.Socket 0O0OOOODO
00000000000 00Db0O000DO0o00boo0o00bjavanet URLODOOOODOOOOODOOOO
OO0 URLOUOOOOUOCOOOUOOOOUOOOOO0O0OO0O0O0O00O0O0O0O0OO0O0OO openStream() 00000
000 javado.InputStream OO0 00000000 OOOO

3.54 UDPOOOOOOO

Java O UDP O0OO0ODOOODOOCODOODODOOO java.net.netAddress, java.net.DatagramPacket,
java.net.DatagramSocket 0 00O OOO0O0OO0OOO0O byte 00D0OO0OO0O0ODODOOOOOOODOOOOO
java.net.InetAddress 00000000 OO O OO0 java.net.DatagramPacket 00 00O 00O O Obyte D OO
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O00D00OD0DO0O0ODO0O0 listen O00OO0DOO0O0OO0ODOODOOOODOOOODOOO byteDDOOOODOO
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ooo
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4.1 TCP UOUOOOODOOODO
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goodn0oJaval HTTPOOOOOODOODOODOODODOODODOOOOOOOOOO javanet. URLODODOOO
0000000000000 0000 BenchSample.java 000 0O java.net. URL OO0 OO0OOOODO Bench.java
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4.2 TCPUOOOOOODODOOO (WWW OOO)

HTTP/1.0 00000000 WWW OOO Httpjava OOO0OOOOHTTP/1.0 000000000000
0OF@B5000)0000000000000000O00O0O0OO0 I40000)00000DO0O0OOO0ODOOOD
gboocobOoboooobobooobooboooooboooo

4.2.1 Constants

gboboobooboobooooboooboobbooooooobooboooboo0ooOo0oobo0oooooonn
obooooobooooobobooooboboooboooo
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4.2.2 Http

Http 00 0000000000000 0O0O0O0O00O00O0000 main() 00000000 0OO0OOODOOO
00D0000b0O0o0bO0o0bO0Ob0accept DO ODO0O0ODO0OOODODOOODOOODOOODOOOODOODDDOO
O0000000D00O000D000000DORequest 0O0O0ODOOOOO Reply DOOOOO0ODOOOODOO
OO0000000000D0OO000D00O ReplyOOOOOOOODOOOOO

4.2.3 Reply

Reply 000000000 UOOOO0OUCOOOOOOOUOOODOOOOUOOOOUOOOOOOO Reply() O
send() 000000000000 Request 000000000000 ReplyData 000000000 ReplyData
OD00D0OD0OD00OD0OO Request OO O0OOOOOOOOOOOOODODO FileDataODODODODODOODODO
ODOo0O0O0O0O000000O0O00000DO0O0O0000DbODO0O0O000 ErrorMessage 10000000000
ooood

send() 0000000000000 0O0OOUO ReplyData D0D0DO0D0O00000O00DOOO (PrintStream )
Osend DO0O0O00O0O0O00ODO

4.2.4 ReplyData

ReplyData OO0 00O 0O0ODO ErrorMessage O FileData 00 OO00OO0OOOO0O

000000 errorCode O errorMessage 0 HTTP O Status 000000000000 OCO0OOOOOOO
0000000 0ooOO0ODO000ODOO000O00DO000O000O0000D Sstatus0O00ODOODOOODOOOOOO
0000000000000 0000o0oo00o0D0o00o00D0D000O0DOoO00oDnoOg ErrorMessage
O FileData 0000000 (0000000 O0)00000000O00O00O0OO0O00O0O0O0OO abstract 00O
OO00o0oooooooooooo

0000000000 00000 abstract 0000000 OOOOOODOODOO

4.2.5 ErrorMessage

ErrorMessage 000000 Status 0000000000000 OO0OOOO0ODOODODStatusDO0O0O
00000000000 errorTable 0 HashMap 00 000 0O O OO errorTable 0 ErrorMessage 000 00O
getlnstance 00 0000000000000 DOStatus 000000000 Status 000000000 OODOO
00000 ErrorMessage 10 00000OO0OO00OO HashMap 0000000 OOO0OOOODOODOOOOOOO
dooodoooooooooooooooooo

getLastModified, getContentLength, getContentType 0 00 000000000000 0OO0OOOOOOOODO
000000 000 RFEC2200000000000000O0DOO

send 000000000 ReplyData 0 sendHeader 00000000 OOO0OODOOODOODOODOOO

4.2.6 FileData

FileData 000000 FileOOOOODODOOOOOODOOOODOOOOOOODOOODOOOO FileODOOOOO
00 FileInputStream 00 000000000000 O0O0O0O0OOOQO FileNotFoundException 0 0000 00O
00000000 StatusOO00O0O 2000k 000000

getLastModified OO RFC822 OO OOUO0OOOO0OOODODOOOOOOOOODOOUODODOOOOUOODO
getContentLength 00 000000000000 getContentType DD D000 OO0 MIME(Multipurpose
Internet Mail Extensions) 0 [5|0000000000000000O0O application/octet-stream O text/plain



goooooooooooOooooOoOooo HTIMLOOOOOOoOoOooo JpEGOOOOOODOOOOOOO
00000000000 00000 (text/html, image/jpeg 00 )0 000000000000 OOOOOOOO
send 000000 sendHeader 000000000 OO0O0OOOOODODO FilelnputStream 00000000
gooooooooooooboboooboobooobooobooboo

4.2.7 Rfc822

Rfc8220000 RFC822000000000000000O0O0O0O0OO0OO0O0O0O0OOODBOCOOOO java.util.DateFormat
obooooobooooboobooo

4.2.8 Request

Request 00 O0O0ODOOO0OODOOOOOO0DOOOOODODOOODODOOOO publicOOOOOODOOODODOO
0000000 reaed DO00O0ODOODOOODOODOOODOOO BufferedReader 000000 OOOO

O0OOread 0 HTTP/1.00 000000000000 0OO private J0 O readFirstLine, readHeader, readBody
oO00oo0oo0d0oooooooooooooooooooo

readFirstLine 0 HTTP OO OOOOOOOOO0DOOOOOODOOO0O0O0ODOOO0O0OOOOOODOOODOO0O0OO
0dd0odoodoooooooo0do00ddgoooooboooo00OoGETODODODODODODODODOODODOOOd
00000000D000000 SyntaxException, ProtocolException, NotImplemented Exception, IOException
000000000 (IO0Exception 00 OOOOODO)O

readHeader 0000000 OO0ODO Content-Length D00 O0O0O0O0OO0O0OO0O0ODOOODOOOOOOOODOO
00000000 SyntaxException(0 0000000000000 O0OO0O0OOO0)000000000DOOOOO
00000 IOException 00 O0O0OO0O

readBody 00000000000 COOCOO0O0O00O0OODDOODOOOOOOOO I0Exception 0O0OOODOO

00000 300 private 0000000 reaed DOODOOOOODOODOO

1. getFirstLine 00000000000
2. getHeader 0 ContentLength 00 00O O
3. getBody DO ODOOOCOOOCOODOOO ContentLength 000 O0OOOOO 0O0O0OOOOOOO

4. 00000000

4.2.9 SyntaxException, ProtocolException, NotImplementedException

OO00000D00 javalang.Exception 00O OO00O0DODODO Exception DO0O0O000D000O0O0O000O0O
000000 Exception O Request 000 read() UOOO0OReply 00000 O0OOOOOOOOOOOOO
oboooooboooobobooo

4.3 UDPOOODOOO

UDP 00UDOOO0O0OOOODDOOD Greetingjava 000000000 J45 000) 0D00O0O0O0OO0OOO
Greeting 0 UDPO0OOOOOOOOOOOOM java Greeting 00000000 OOOOOCOCOCOCOOOOO
oboboboboobobooboooboooooboboboboboboboboobobooooboobooobooooo
000000000000 000000000000000Windows 00 Ctrl-Z+[Enter]0 UNIX 00O Ctrl-D
goooogd

OO0 Greeting 000000000 DOOOOO0OODOODOOOOOOOODOOOOOODOOOOOODOO
obooobooboooobooboooobobobooobogooo
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10.

5.3
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oboooooboooboobooooboo 3gubooooooobooboobooboobooooag
oboboobOobooooobooboobOoboono locobooooon

0 00 Windows!Windows 2000 000 OS OO0 Ctrl4+Alt+Del 00 000000000000 0O00O0OO
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OO0 htdocs 0D DOOOODO index.txt O 100KB, 1IMB, 10MB, 100MB 00O OOO00DOO

Ojava HtpO OOOOOOOWWW 000000 http://localhost:8080/0 00000 OOOOOOO
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ooo

. Ojava Greeting 00 0000000000000 0O000C0DOCO0O0O00 Enter 0000000000OOO
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i Apache HTTP Server 2.0 - Installation Wizard

Server Information
PFleass enter vour server's information.

Metwark Domain fc 0. somenet.com)

Server Mame (&.g. wes, somenst, com):
|R'].net.c.dendal.ac. p

Admirastrakor's Email Address (e.g. webmasten@somenet.com):
[admin@net.c.dendai.ac.ip

Install Apache HTTP Server 2.0 progeams and shorbouks For:

(%) Far all Users, on Port B0, &5 & Service — Recammended,
Crarly for the Current User, on Fort 8080, when skarbed Marualy.

[ sk J[ meas || conca |

o1 00000000

* Windows 1% 107 40 WL 2E x|

AP —HEERFJILED. cO70T53LOERED— TR Windows 77 Fra
—RTITOehENTLES .

cOINIZLETOrILGHETH?

B Tl Apache HTTP Server
FATE:  Apache Softrare Foundation

[ Josb3ae | [ToxbERERIRD | [ ATEEIRA |

AT R e S e

020000000000000

6. 000000000000 WWWOOOODO http://localhost/ 00000000 Apache 000000000
O0O00O0ODDODOO0O00000000000OODbOOO c:\Program Files\Apache Group\Apache2\htdocs
oooooooooooo

7 msiJ0000000000000000000OD0 exeOODOOOOODOOOOODOO

14



C 000 JavaOQoogd
C.l O0O0O0OO0Ooooooooo

boboooobooooooooboooobooooboobooobOooboobooboooboooooboooDbo
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A x;

x = new A();

U5 0b000o0oboooooooon

goocCcOO00O0O0OoOooooooooooooooobobJaval 00 O0O0OOOOOOOOODOOODOOO
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oooooo0oo boooooobo0oobo coooooOoooOoUoDboOoboOoooOoDboOoOooOOoOoDo
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gbooooOoboob booboooboooboobooobooobooooobooboobooboobooo 8O00Od
ooo0oO0o00ooOo00DOOo0oooOo0oooOoODOO00DbOO000DObO00DOO0o00b0 veeidOOOOO
oooboooooboooboobooobooooboboboobooooboboooooooooobooonoo
goooooobooooboboooooboboooooDbon

gboooodob oooboobooooobooooboobooooboobooobOoobooboooboooonoag
boboobOoboooobobooooobbooooobobooooboobooboobOOoboOoooooboooDn

00000 (0D000) 000000 static 0000000 OO0OOOOOOO (COODO staticO0OO0OOOOO
00)000o0o0o00o0o0o00O0o00oo0oo0o00o0o0oUoOUoUoOUOUOoOoOOOUODODUOO
booooooboobo.ocobooboobooboobooobooooooboboboboboooobooooon
gbooboobooboooobooooboooobooboobooooboooboooboobooboooono
=0000000000000000b00b0o0o0oob0oooooboobooooboooboooboOooo

0000000 O0OO00obUobOo staticeOODOODOO0OOODOODODOO0O0OODOOODOODOODODOOjavadO
0000000000 public static void main(String[] arg) 0000000000000 DOOO COO
goooboboooboobooboobobobooobobooboobOobDoobOobDoobOobOoobo
goboboboobooboobobooboobooboboooDbooboobooboobDboobo.o
0000000 (000000

OO0 00000000000 firel 0000000000 0O0CCOOO ODOOOOOOOOOOCOOOOfinal OO
gbooooOobooooboobooood

JavaOOOODOOOOOOOOOODOOOODOOOOOOOOOOOOODOOODODODOOODOODOOOO
obobooooooboooboooobooobOooobooboooooobooOooboobooobooooOoooag
oooooboooboooboooobooobooooboooooooboooooboooobooooboobbobooboDoo
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class Kazu {
int num;
Kazu(int n){num=n;} //0000000
public static Kazu getInstance (int n){
return new Kazu(n); //00000
}
void add(int n){numt=n;}
int value(){return num;}
}
class Main{
public static void main(String[] arg){
int a,b; //000
Kazu x,y,z,u; //0000000
a=1;
b=a; //00000
at+; // b 0000000
System.out.println(b); // 1
x=new Kazu (1);
y=x; //000000
z=x.clone (); //000000000CO
x.add(1); //x0yD0000000000
u=Kazu. getInstance (0);
System.out.println (y.value()); // 2
System.out.println (z.value()); // 1
System.out.println (u.value()); // 0

ge6:00000d

OO00000 packege 00 DOD0OO0O00DOOO0OO0DOOOOOOOOODODOOOODOOOODOOO publicOd
gooooobooooboboboboooobobobooooboboboboboboobobobon
00000000 private 0000000000 (C500)00000O00O00O0O90O0O0OOOO
OO000000000DOOCO00000newOODODDOOOOOOODODODOODODOD lengthOODODODO
gobooboooboooboobooboobooboon

C.4 000 Java O interface

goboooboboooboboooboboboboooooooooooooooooooooboooooboono ooo
goooooooooooooOoOCOCOOOO0O0OO0O0O0OUUUU000 Do ODooOooUooOoOo Aoooo
0000 BOOOOOD 100000 extends DO0O0O0O00DODODOOOO0O0O000 JavaOOOODOODOOOO
oooooobooobbooboooobooooooobogboooboobboobbooUobDoobDoooDoOoo
gbooobOoboooobooboooobooboboobOo oboooobooobooa

gbobobooobooooooooboobooobooooooooooboooboooooooobooobbooooonooDn
00 10000000000000 BOODOODOOOUOOUOOOO ADDODOOOO (DOoO0)oooooooo
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class D000 {
oooooodo i,
oooooogo 2;

g7 00000

00000 0OO00O0OO0OO0(obo 100 oo1ooo,
00200 oO2000, ...
ooog;

)

//

U8 gooooooobooo

00 11)'000000000000000000000D000000000000000000000000
0o00dooooooooo00o0o0ooooooooooodoooU0oooOoOoooooDooooOoOoOoOogoo
000000000ooo000oDoO00O000 ADODODOODOOO BOOO cOOoOoOoOoOoooOoOooood
0000000000 0oDoO00o0o00o00oooo0ACO0ODOO0ODOOO0DOOU0DDOOOO0DDOOOOOOO
O0000BOODOOOOOD COODOODOOUOO0DODODOOOU0ODOOOOODODOOOO 120 Main.class O
000000 AOJ0ODO xO BOOODOOODODOOOOOO AOOODO yDO cOOOoOOOOooOoOoOoOOd
O0@dTamB.O O OTam C.O O0O0O0O0O0O0OO0ODOODOOODOODOOOOODOOOODOODOODOO
O00o0oo0ooooooo oooooo

o000o0o0oDooOOd0ooOoU0oDoo0DOoDOoOO00oOo0O0oO00ooDoUoooO0O0oDoUooDOooooOooon
000o0000o0o0oooDooOO00oO000ooo0DoOO00Doo0oDoo00oDoooooooDooooOoon
000000000000 000DO0000000 ebstrect 000000000 O0OD0OOOOODOODOODOODOO
000000000 abstract 00 000000000000 0O0O0O abstract 0000000000 0ODO (O 13)0

oboo0obO JawvalOOOOODOOODOOOOODOOODOOODOOOOODOOODOODOOOODOOODOOOO
0000000oooooo0 ADODOOOO0U0ODODOODOOOO BOODDODOoOOoOoOoooooooooood
0000000000000 000 ADDDOOO0D0OODOOO BOOOOOoDoOooooOooDooooooo
O00o0000o0oo00oo00oDoo0ooo0oo00oooooo0ooooo0ooo0Dooooooooooon
0000o0oooo0o0o0oooooo000ooooooooo0ooooooooooooooooooooon
00 abstract 0000000000 O0OOOOOODOODOOODOOOOO JavaOODO interface DO0OOOO
O0000O0Oclass 0000000 interface 00 0O O O public abstract 0 0 O O O public abstract 0000000
OO00000D000O0 interface 0000000000 OOODOOOO

00 interface OO0 0000000000000 extends 00000 émplements 0000 000 OO Oimplements
0000000000 interface 00000000000 publicOO0O0O0D0OO0O0ODOOOOOOOODOODOO 140
interface 000 000000000000 00O0D0O00O0O00O000O0O0DDOOOD0OODO0OO super() DO0OO
O0O00O0OO00OOOinterface BOOOO x,y0OOOOOODO C,DO0O00OOOOOOOOOODNO show() O
0000000000000 00000000000000000D000D00D000 interface 00 00O public
abstract 000 0O00O000ODODO finalstatic 00 000000000000 0OOODOOOOODOODOOO

100 Java 000000000 O000000O0 javalang.Object 00 0000000000000 00O0O0O00O00O0OO0OOOON
0 java.lang.Object 000000000000
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class A {
int x; // 00000000
void set (int y){ // 0000 (setter)
X=y;
}
int get(){ // 0000 (getter)

return x;

A(){ // 0000000
x=0;
}
static int z=0; // 00000
static int next(){ // 0000000

return z4+;

}

final static int a=1; // 00O

09 o0o0ooooo

class B extends A {
gooobooo;
ooooooog;

g 10: OO

C.5 0OUOO0Ooooooboobooon

Javea OOO00000O00OO0 OOOOOOOOOOOOOOOOOOOOOO0O0OOOO0OOO0OO0OOOO0O0O0OO0
gooooooboooooobooooboboobooboooooooboboboobDoboboooooboooo
OO000000 packege 0000000000000 O0O0O0OO0ODOOOODOOOODOOODOOOOOO
gbobooboobooboobooboooooOoooobOooboboboboobOoOobOoOoOoOoOoOoOobOOooboOooboon
00000000000oo0o000.00000000dUD (()OOoooooOO00oU0oOOU0ooOOooUoooooo
oooobooboobobooooonD smmpert0O0DO0OO0ODOOOOODOOOOOODOODOOOOODOODOOO
O00o00o0000o0O000ooObo00oDOoO000oDO0o00DD puwblicOOODDODOOOODODOOOOO
JavaOOOOOODOOOOOOODOOODDOOOOOO jave, javex 0000000000 O0O0OOCCOODO
0000000 jawesoOOOODOOOO0D00OO0O0DO javenet OO0O0O0O00D0OO0O0DO0OOO0ODOOOODOOOO

A x = new B();

0 11: 00000000000
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class A {
void show (){
System.out.println (”I.am_A.”);
}
}
class B extends A{
void show (){
System.out.println (”I.am.B.”);
}
}
class C extends A{
void show (){
System.out.println (?I.am.C.” );
}
}
class Main {
public static void main(String[] arg){
A x = new B();
Ay =new C();
x.show ();
y .show ();
}
}

O 1200000000000

000 java.lang 00000000000 0DO0O0O0ODOOO0O0OOO import 000000 0O Oimport java.lang.x;
oooooo
0000000ooooooooo000oooooooOoO00DoOoDOoOOO0OOOO0O0000OooDODOOO0OOO
0000000000 0o0oDo0o0g privete00000000000DOO0O00O0OODOOOO0OODOOOOO
00000000000 0000000000000000000 protected0OO0DO0OO

C.6 0OUOOOO

Java OO0 O00O0000DOO0ODOOODOO javadangError 000000 OO java.lang.Exception O 000 O
Exception 0000000000000 O0DOOO0O0DOOO00ODOO0OO0O00OODOOOO Error, Exception 00O
O0ODoO00DO0O0000O0000O0000O000DOO00O00DbDO0O0000O0O00 Exception O try, catch 00O
O00o00ooooOoO00oDO0O0000ooDOO0O00000try 000 Exception 0ODOOOOOOOOO
Exception 00000000 00O0DOCOCO catch OO0ODODOODOOOOOOOODODOOOOOOODOODODODO
O00ooooooO0o0o0oooooobo0o0ooob0o0o00n threwsOOOOOOO Exception D00OOOOO
000000000000 0D0O0O00000000 Exception 0O0DODOOOOOO0O0O0O0O0OOOOOOODOO
OO0000000D0CO000D0O00000 Exception DO0OO0O0D0O0O0O0OOO throwdJODOOOO Exception
0000000000000 00000000000O0000000 I40000) 0D HTTPOODOOOODOOODO
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abstract class A {
abstract void show ();

}

class B extends A{
void show (){
System.out.println (?IT.am.B.” );

}

class C extends A{

void show (){
System.out.println ("I._am_C.” );
}
}
class Main {

public static void main(String[] arg){
A x = new B();
Ay =new C();
x.show ();

y .show ();

013 000ao

C7 0OUODOO

Jawvaa OODOOOOOOOOOOOOOCOOOOOOO0OOOOOOOOOOOOOOOOO ObOoO bobooo
0000000000000 0O000000 javalang.Threed OO0 OO000D0O0OOCOOOODOOCODODOODOO
publicvoidrun() 0000000000000 0000O0OOO0OOO0O0OO0OO0OOOOOOOOOO Thread
O0000000000000000O0 start() 00000000000 COOOOOOOOOOUOOOOOODOO
isAlive() 0000000000000 O00O0OOO0O0OOOO0OO0OOOOOODN javalang.Thread 000000
000000000000 E(2r000)0000000000000O00O0O J4s000)00000O0O0ODODO
gboooooboooboobobooooboooobobooooboboooboOoboooboobooo
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Java 000000000 OD0OODO jewe OODOOOODOODOODO publicO0OOOO0OOODOODOOOOODOO
000000000000 publicO00D0O00D0OO0O0DODOODOODOOOOOODOOODOOO

0000000Ojavac 0000000000000 0O0O0OOOODO java0O0ODO0DOD0OOOO0OODOODODOO
0000000000000 DO000DO000000000000000O00000DO000O0O0000 caessO0O

000 public staticvoid main 0000 0000000000000 0O00D0M java0000OD0OOOOO
000 «classO0O000000O
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class A {
String name;
A(String s){

name=s ;

}

interface B {
void show ();
¥
class C extends A implements B{
int value;
C(int n){
super (”I_am_C” );
value=n;
}
public void show (){

System.out.println (namet+” ~having._.an_interger._value="+value+”.”);

}

class D extends A implements B{
double value;
D(double x){
super ("I.am.D” );
value=x;
}
public void show (){

System .out. println (namet+” ~having._.a_double.value="+value+”.”);

}

class Main {
public static void main(String [] arg){
B x = new C(6);
By =mnew D(2.5);
x.show ();

y .show ();

0 14: interface
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D.1 getter, setter

goood0obO0oO0obOOO00obOOoO0obOOo0bOo0o0bO00obOD0ooooDOOOobOobOOo00oDOoDoDOoODO
0ood0oooO0o0ooO0o0oO0o0Oo0DbOoO0oOoO0oog0ooOoboooOooooOooDOooooooDOoOooDoag
00000DO0000oooo0oo0odooodoo0oodooo0ooooooooooooooooooogd
gooboobobooobooooooOooooooooOoOoOooOooOoDobDUbODObD0obOobDOobOobOoDbOoo
private OO0 00000

O00O0Oprivate 000000 D0D0O0DOO0ODODOOODOOODOO0ODOODOODODODODODODODOODOOODODOO
000000 DO0000DO0b00O00O0bO00o0DbDOob00OnDOn getterDODODOOODOODOO setter0d
ooo (O 150

class Example {
private int number;
public int getNumber(){return number;}

public void setNumber(int n){number=n;}

O 15: getter, setter
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class Tyre {
String maker;
double airPressure;
public double getAirPressure(){ return airPressure;}
public void setMaker (String _maker){ maker=_maker;}
}
class Car {
Tyre tyre;
String maker;
public double getAirPressure(){ return tyre.getAirPressure();}
// 0000000
public void setMaker (String _maker){ maker=_maker;}
// 000000

0 l6: 0000000

class Example {

private Example(){} // 00000000 00OO0O public static Example getlnstance()return

new Example();class Example2 private int counter=0;private Example2()public static Example2
getInstance()counter++;return new Example2();public static int getCounter()return counter;

o1 00000

D4 0O00OO0OO

boboobobooobooboobobooboooboooboooboooooboooooooboooobooooooDn
gboboobooboboobooobooooooooooooboooobooobooooooboooboooboooog
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D.5 Status

JoodoobbobbbodooooobobbbbbioooU stetws 0000 bbODODDOO
00000000U00o00O00O0O000OU0O00O0O0O000OUOO0 (DODO0DLDO0DUOOUD)Dooooo
doodooooboooooooobobbooooooobobbooooooooooon

doooooooooooboboooooooooooooooooobboooooooooooooooao

Joooooobbbbbi00d0ouoooobbbbodgg setter 000D O0OO0ODODDODO0O0OO0OOOODOO
00000oooooObooooboobDoo0obobDbbO00oOgg setter 00O D0DOD0OD0D0O0OOOOOODODOO
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O00JavaOOODOOO00OD0OO0ODOOO0ODOOOO interface 0000000000000 ONO abstract public
dooooboboboooooooo

Jooooooooooooobobbbooooooooboooo
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class Example {
private static Example anlnstance
public static Example getInstance
if (anInstance=—null){
anlnstance = new Example ();

}

return anlnstance;

b

Of

O
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interface Action {

void showMessage ();

}

class GoodAction implements Action {

public void showMessage (){
System.out.println ("Good!”);

}

class BadAction implements Action {
public void showMessage (){
System.out.println ("Bad!”);

}

class Test {
public static void main(String []
Action action;
action = new GoodAction ();
action .showMessage ();
action = new BadAction ();

action .showMessage ();

arg){

0 19: Status 00000000 OO
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class ActionHandler {

private Action action;

public void setAction (Action act){

action = act;

}

public void proceed (){

action .showMessage ();

}

class Example {

public static void main(String[] arg){
ActionHandler ah = new ActionHandler ();
setAction (new GoodAction ());

ah.
ah.
ah.
ah.

proceed ();

setAction (new BadAction ());

proceed ();

0 20: Status OO0 ODOOOO0O OO
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0000 O0000000000000000000000000000C00O0O000O000B0O000000
000000 javalang.Thread D000 0D00000D00OO0O0O0O0O0OO0DO0O0OO0OOOOO public void run()
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class A extends Thread {
public void run(){
// 00000000000

}
}
class Main {
public static void main(String [] args){
A a =new A();
a.start ();
// amn()000000000000000O0
}

0 21: Thread O OO

0 Jo=1 ~ to
fi=to+1 ~ t
2 fo=t1+1 ~ to

num —1: fnum—l = thum-2 + 1 ~ tnum—1

0200000000000

000000000000 000 EOF00000000000D0D00000000D0000 interrupt 000 0O
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00000000000 ThreadGroup 00000000 O)DOO0OUDOOOO tg0O00OO00O ThreadGroup
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000D0000000000000 javadang.Thread 0000000000000 0O0O0DOOOOOO interrupt
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class Counter extends Thread {

private int from,to;

public Counter(int
from=_from ;
to=_to;

}

public void run(){

for (int i=from;

System . out .

_from, int _to){

i<=to;i++){
println (i);

O 23: Counter O OO

1
q+1

num—1 | (num —1)g+1

2q

num -q = max

O24:r=000

2.00000 stopOO0000D0O0OO0OO0O0ODOOOO0OOODOOOODOODOOOOO

3. 0290000000000 0O00O0OD for000O0O0O00OOOOOOODOOOODDOOODODODDOODOO
000000000 10000000000 javalang.Thread 00 O000O0O0O0O0O0DOOOODOOO
gbooboobolo00 ...900000000000DO0O0OO0O0OOO0ODOOOOODOOOOOOObOOOO0

0 1 q qg+1
g+1+1 qg+1+gq 2g+2
r—1 | (r—1)g¢g+r—-14+1 -+ (r—=Dg+r—1+q|rq+r
r rg+r+1 rq+r—+gq
r+1 (r+)g+r+1 - (r+1)g+r+gq
num—1| (num—1)g+r+1 --- num-qg+r=maz
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class Divider {
private int q,r;
public Divider (int num, int max){

g=max/num;

1

2

3

4

5 r=max%mum ;
6 }

7 public int getF(int i){

8 return (i<r) ? ix(q+1)+1 : ixgtr+1;
9

}

10 public int getT(int i){
11 return (i<r) ? (i+1)x(q+1) : ixqt+r+q;
12 }
13}
O 26: Divider O OO
1 class Main {
2 public static void main(String[] arg){
3 int max=Integer.parselnt (arg[0]);
4 int num=Integer.parselnt (arg[1]);
5 Counter [] ¢ = new Counter [num];
6 Divider div = new Divider (num,max);
7 for (int 1=0; i<c.length; i++){
8 c[i]=new Counter(div.getF (i),div.getT(i));
9 }
10 for (int i=0; i<c.length; i++){
11 c[i].start ();
12 }
13 }
14 }

027000 MainODDO
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import java.io.x;
class Main {
public static void main(String[] arg) throws IOException {
BufferedReader br = new BufferedReader (new InputStreamReader (System.in));
String line;
while ((line=br.readLine())!=null){
Writer w = new Writer (line);

w.start ();

}

class Writer extends Thread {
private String message;
public Writer (String _message){
message=_message ;
}
public void run(){
for (int i=1;i<=10;i++){
System.out.println (i4+”:."+message );
try{
Thread . sleep (10000);
tcatch(InterruptedException e){}

0 2: 00b00o0o0oboooocobooooon
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import java.

class Main {

i0 . %

public static void main(String[] arg) throws
BufferedReader br = new BufferedReader

Thre

(new InputStreamReader (System.in));

adGroup tg = new ThreadGroup(””);

String line;
while ((line=br.readLine ())!=null){

}
tg.i
}
}
class Writer

Writer w = new Writer (tg, line);

w.start ();
nterrupt ();
extends Thread {

boolean active;

String message;

IOException {

public Writer (ThreadGroup tg, String _message){
super (tg,””);

ve=true;

message=_message ;

public void interrupt (){

ve=false;

super . interrupt ();

public void run(){

private
private
acti
}
acti
}
for (
}
}
}

int i=1; (i<=10)&&active ;i++){
System.out.println (i4+”:."+message );

try{
Thread . sleep (10000);
}catch(InterruptedException e){

System.out.println (message+” _interrupted”);

U2 00000000000000
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1 import java.util.Date;

2 class Main {

3 public static void main(String [] arg){

4 if(arg.length != 2){

5 System . err.println (” Give.me_two_arguments:” );
6 System.err.println (” first : .Max_.number._to._count” );
7 System . err.println (”second: _number_of_threads” );
8 System . exit (2);

9 }

10 int max=Integer.parselnt (arg[0]);

11 int num=Integer.parselnt (arg[1]);

12 StopWatch.start ();

13 Counter [] counter= new Counter [num];

14 Divider div=new Divider (num,max);

15 for (int 1=0; i<c.length; i++){

16 c[i]=new Counter(div.getF (i),div.getT(i));
17 }

18 for (int 1=0; i<c.length; i++){

19 c[i].start ();

20 }

21 try{

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

23 c[i].join ();

24 }

25 }catch(InterruptedException e){}

26 StopWatch.stop ();

27 System.out. println (StopWatch.getTime ());

28 }

29 }

30 class StopWatch {

31 private static Date from,to;

32 public static void start (){

33 from=new Date ();

34 }

35 public static void stop(){

36 to=new Date ();

37 }

38 public static double getTime(){

39 return (double)(to.getTime()—from.getTime())/1000.0;
40 }

41 )

42 class Divider {

43 private int q,r;

44 public Divider (int num, int max){

33



45
46
47
48
49
50
o1
52
53
54
95

g=max/num;

r=max%num ;

public int getF (int i){

(i<r) ? i%(q+1)+1

getT (int 1){
(i<r) 7 (i+1)x(q+1)

public int

class Counter extends Thread {

private int from,to;

public Counter(int _from, int _to){
from=_from
to=_to;

}

public void run(){
for (int i=from;i<=to;i++){

System.out.println(i);

64
65
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000000 HTTP/1.1OOOOUDOOOUOOOUOOOO0O0OOO0O0DOO0O0O0OO0O0OOOOoOooooooo
ooooooboooo
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G BenchSample.java

1 import java.io.x;

2 import java.net.x;

3 import java.util.Date;

4 class StopWatch {

5 private static Date from;

6 private static Date to;

7 public static void start (){

8 from=new Date ();

9 }

10 public static void stop(){

11 to=new Date ();

12 }

13 public static double getTime(){

14 return (double)(to.getTime()—from.getTime())/1000.0;
15 }

16 }

17 class BenchSample {

18 public static void main(String argv[]) throws MalformedURLException,IOException{
19 StopWatch.start ();
20 for (int i=0;i<=Integer.parselnt (argv[3]);i++){
21 Socket sock = new Socket(InetAddress.getByName(argv[0]),
22 Integer.parselnt (argv[1]));
23 InputStream is = sock.getInputStream ();
24 PrintWriter pr = new PrintWriter (sock.getOutputStream ());
25 pr.println ("GET.”+argv [2]+” -HITTP/1.0” );
26 pr.println ();
27 pr. flush ();
28 int c;
29 while ((c=is .read())!=-1){
30 //System . out. write (¢ );
31 }
32 sock . close ();
33 }
34 StopWatch . stop ();
35 System.out.println (StopWatch.getTime ());
36 }
37 }
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H Bench.java

1 import java.io.x;

2 import java.net.URL;

3 import java.net.MalformedURLException;

4 import java.util.Date;

5 class StopWatch {

6 private static Date from;

7 private static Date to;

8 public static void start (){

9 from=new Date ();

10 }

11 public static void stop(){

12 to=new Date ();

13 }

14 public static double getTime (){

15 return (double)(to.getTime()—from.getTime())/1000.0;
16 }

17}

18 class Bench {

19 public static void main(String argv([])
20 throws MalformedURLException ,IOException{
21 StopWatch. start ();
22 for (int i=0;i<=Integer.parselnt(argv|[1]);i++){
23 URL url= new URL(argv [0]);
24 InputStream is = url.openStream ();
25 int size;
26 do{
27 size = is.available ();
28 twhile(is.read (new byte[size])!l=—-1);
29 is.close ();
30 }
31 StopWatch.stop ();
32 System.out.println (StopWatch. getTime ());
33 }
34 }
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I HTTP OO0 Http.java

import java.net.x;
import java.io.x;
import java.text .x;
import java.util .x;
class Constants {
private Counstants(){}
final public static int PORT=8080;

final public static String DOCUMENTROOI=" htdocs/” ;
final public static final String SERVERNAME="Sakamoto._Server_ver.1.27;

}

class Http {}

public static void main(String[] argv) throws IOException{

final ServerSocket servs = new ServerSocket(Constants.PORT);

for (;;){

Socket sock = servs.accept ();

BufferedReader sockbr

= new BufferedReader (

new InputStreamReader (sock.getInputStream ()));
PrintStream sockps = new PrintStream (sock.getOutputStream ());

Reply rep=mew Reply(new Request(sockbr));

rep.send (sockps);

sock . close ();

}

class Reply {
final private ReplyData repData;
public Reply (Request req){
ReplyData tmpRepData

try{

tmpRepData = new FileData(new File (Constants . DOCUMENTROOTHreq.read ()));
tcatch (FileNotFoundException e){//000000
tmpRepData = ErrorMessage. getInstance (404);
}catch(SyntaxException e){ /00000000
tmpRepData = ErrorMessage. getInstance (400);
}catch(ProtocolException e){//00000000
tmpRepData = ErrorMessage . getInstance (400);
}catch (NotImplementedException e){//0000 not implement

tmpRepData = ErrorMessage (501);

}catch (Exception e){ //O000000000

tmpRepData = ErrorMessage (500);

}

repData = tmpRepData;
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public void send(PrintStream ps) throws IOException{
repData.send (ps);
}
}
abstract class ReplyData {

final protected int errorCode;
final protected String errorMessage;
public ReplyData(int errorCode, String errorMessage){
this.errorCode = errorCode;
this.errorMessage = errorMessage;
}
public String getHeader (){
return "HTTP/1.0."4errorCode+” .”+errorMessage ;
}
public abstract String getLastModified ();
public abstract long getContentLength ();
public abstract String getContentType();
protected void sendHeader (PrintStream ps) throws IOException{
ps.println (getHeader ());
ps.println ("Date: .”+getLastModified ());
ps.println (” Content—Length: _."4+getContentLength ());
ps.println (” Content—Type: .”+getContentType ());
ps.println (”Server: .”+Constants .SERVERNAME) ;
ps.println ();
}
public abstract void send(PrintStream ps) throws IOException;
}
class ErrorMessage extends ReplyData {
private static HashMap<Integer , ErrorMessage> errorTable;
final private static String [][] errorCodeTable
={{"400” ,”Bad_.Request” },
{7404” ,” File _.Not_Found” },
{?501” ,” Not_Implemented” },
{”500” ,” Internal _Server _Error” } };
public static ErrorMessage getInstance(int error){
if (errorTable—null){
errorTable
—new HashMap<Integer , ErrorMessage >(errorCodeTable.length);
for (String [] ec : errorCodeTable){
errorTable.put (new Integer(ec[0]),

new ErrorMessage(Integer.parselnt(ec[0]),ec[1]));

}

if (errorTable.containsKey (error)){

return errorTable.get(error);
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91 telse{

92 return errorTable.get (500);

93 }

94 }

95 private ErrorMessage(int errorCode, String errorMessage){
96 super (errorCode , errorMessage );

97 }

98 public String getLastModified (){

99 return Rfc822.getDateFormat (). format (new Date());//0000
100 }

101 public long getContentLength (){

102 return errorMessage.length ();

103 }

104 public String getContentType(){

105 return ”text/plain”;

106 }

107 public void send(PrintStream ps) throws IOException{
108 this.sendHeader (ps);

109 ps.println (errorMessage );

110 }

111

12}

113 class FileData extends ReplyData {

114 final private File file;

115 final private FilelnputStream fis;

116 public FileData(File f) throws FileNotFoundException{
117 super (200,”0k” );

118 file = f;

119 fis = new FileInputStream (f);

120 }

121 public String getLastModified (){

122 return Rfc822.getDateFormat (). format (new Date(file .lastModified ()));
123 }

124 public long getContentLength (){

125 return file.length ();

126 }

127 public String getContentType (){

128 return file.getName ().endsWith(”.txt”) ? ”"text/plain”
129 : 7application/octet —stream” ;

130 }

131 public void send(PrintStream ps) throws IOException{
132 this.sendHeader (ps);

133 FileInputStream fis = new FileInputStream (file );
134 int c;

135 while ((c=fis .read())!=-1){

136 ps.write ((char)c);
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137 }

138 fis.close ();

139 }

140 }

141 class Rfc822 {

142 private static DateFormat rfc822;

143 public static DateFormat getDateFormat (){

144 if (rfc822==null){

145 rfc822=new SimpleDateFormat (”EE, .dd MMM_yyyy HH:mm: ss._zz” ,Locale.US);
146 rfc822 .setCalendar (Calendar. getInstance (TimeZone. getTimeZone ("GMI” ) ) ) ;
147 }

148 return rfc822;

149 }

150 1}

151 class Request {

152 final private BufferedReader br;

153 public Request(BufferedReader br){

154 this.br = br;

155 }

156 public String read() throws SyntaxException, ProtocolException
157 NotImplementedException, IOException {
158 final String filename=readFirstLine ();

159 int contentLength=readHeader ();

160 while (contentLength >0){

161 contentLength—=readBody ();

162 }

163 return filename;

164 }

165 private String readFirstLine () throws SyntaxException,

166 ProtocolException, NotImplementedException ,IOException {
167 final String line=br.readLine ();

168 final StringTokenizer st = new StringTokenizer (line ,”.”);

169 if (st.countTokens()!=3)

170 throw new SyntaxException ();

171 final String method=st.nextToken ();

172 final String filename=st.nextToken ();

173 final String protocol=st.nextToken ();

174 if (! protocol.startsWith ("HITP/1.”))

175 throw new ProtocolException(); /00000000

176 if (!method.equals ("GET"))

177 throw new NotImplementedException ();//0000 not implemented
178 return filename;

179 }

180 private int readHeader () throws SyntaxException ,IOException{

181 int contentLength=0;

182 String line;
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219

while ((line=br.readLine ()).length ()!=0){
StringTokenizer st = new StringTokenizer(line ,”:”);
// 000000000
if (st.countTokens()<2)
throw new SyntaxException(); //O0000000000000
if (st.nextToken ().equalsIgnoreCase(” content—length”)){
try{
contentLength=Integer.parselnt (st.nextToken ());
}catch (NumberFormatException e){
throw new SyntaxException();//0000000000000

}

return contentLength;

}

private int readBody () throws IOException{
return br.readLine ().length ();

class SyntaxException extends Exception {

public SyntaxException(){}
public SyntaxException(String message){

super (message ) ;

class ProtocolException extends Exception {

public ProtocolException (){}
public ProtocolException(String message){

super ( message ) ;

class NotImplementedException extends Exception {

public NotImplementedException(){}
public NotImplementedException(String message){

super ( message ) ;
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J Greeting.java

import java.io.x;
import java.net.x;
class Constant {
private Constant (){}
final public static String MSG="Naoshi_has_received._your_message.”;
final public static int PORT=49152;
final public static int BUFSIZE=1024;
¥
class Sender {
final private DatagramSocket sock;
private static Sender sender;
private Sender () throws SocketException {
sock = new DatagramSocket ();
}
public static Sender getInstance () throws SocketException {
if (sender = null){
sender = new Sender ();

}

return sender;
}
public void sendMessage (String str, InetAddress ipaddr)
throws IOException {
final byte data[]=str.getBytes ();
final DatagramPacket pack
= new DatagramPacket(data, data.length , ipaddr, Constant.PORT);
sock .send (pack );
}
public void close (){
sock. close ();

sender = null;

}

class Greeting {
public static void main(String arg(])
throws UnknownHostException, SocketException ,IOException{
final InetAddress toaddr = InetAddress.getByName(arg[0]);
final Sender sender = Sender.getInstance ();
final Server serv=mew Server ();
serv.start ();
final BufferedReader br = new BufferedReader (
new InputStreamReader (System.in));
String line;
while ((line=br.readLine())!=null){

sender .sendMessage (line , toaddr);
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45 }

46 serv.halt ();

47 sender. close ();

48 }

49 }

50 class Server extends Thread {

51 final private DatagramSocket receiver;

52 final private Sender sender;

53 private volatile boolean ok;

54 public Server () throws SocketException{

55 sender = Sender.getInstance ();

56 receiver = new DatagramSocket (Constant .PORT);

57 receiver .setSoTimeout (1000);

58 ok=true;

59 }

60 public void halt (){

61 ok=false

62 }

63 private void printPacket (DatagramPacket pack){

64 System.out.print (”from.” );

65 System.out.print (pack.getAddress (). getHostAddress());
66 System.out.print (7:.7);

67 System.out.println (packToString (pack));

68 System . out . flush ();

69 }

70 private String packToString (DatagramPacket pack){

71 return new String (pack.getData());

72 }

73 public void run(){

74 final DatagramPacket pack

75 = new DatagramPacket (new byte[Constant .BUFSIZE|, Constant.BUFSIZE);
76 while (ok){

7 try{

78 pack.setData(new byte[Constant .BUFSIZE]);
79 receiver.receive (pack);

80 printPacket (pack);

81 if (! packToString (pack).startsWith (747 )){
82 sender . sendMessage ("+”’+Constant .MSG, pack . getAddress ());
83 }

84 tcatch(InterruptedIOException e){

85 }catch (IOException e){

86 System . exit (1);

87 }

88 }

89 }

9 }
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K 00000000000000 LargeFile.java

import java.io.x;
class LargeFile {
public static void main(String[] arg) throws
FileNotFoundException , IOException {
if(arg.length!=2){
System.err.println (7 Usage: .java_.LargeFile_(filename).(filesize)”);
System . exit (1);
}
String filename=arg[0];
int totalsize=Integer.parselnt (arg[1l]);
DataOutputStream dos = new DataOutputStream (
new FileOutputStream (filename ));
for (int 1=0; i<totalsize ; i++){
dos. write ((byte)(Math.random ()*256));
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