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(1) "lel¥ 9472 7lZ(data link layer) : =22 AZo] AMgH= AlFolth o|gHl, EEHE,
RS-232 A4 Alo] &, dFHd A4, #4 H7 55 qtefEe] ol adErt
AS BdoA e o] AFES oy 944 A =8 AlTo= thAl Felgh

2) MES AT (network layer) : 93 TAEA H& TAEZX AAS It
Asolth 1P greFe] 49 B F4AE ARSI

(3) % A5 (transport layer) : 9 L2 M| oA HX L2271 X]90] AAS Tdsh
= AlFelth. TCP, UDP Tfofe] 49 ZTrAl=E 37] fef £ E W35 AHE3t)

(4) Z2A2 AT (process layer) : A& ATS &&3to] vtes $8& Z2ZO9 A0
T}, http, fip, telnet, smtp 5] 3-8 ZETH gfoFo] TCP/IP 71oF flol] vEEolA] Ut
7 AS BEddA e o] ATS Miste] AlA AT, 18 AT, &8 Z2a9 AT

o2 Utk
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<g-o] AL A]z} —TCP, UDP, IP>

TCP & A% Al 3FF(Transmission Control Protocol)e] °FAl=Z, A A Q&= & Fupdke]
Hho|E 2EY S AFate AZF qfekolth. TCP 7} IP & AFE38H7] wiitel] A el 4
°FS HE TCP/IP trofolehal H-Etf

UDP = AF&-AF dlo]E 13 5+ 9F(User Datagram Protocol)9] ¢FAF=2 AlFA] gl W|AZE f
oko]‘jr UDP = TCP ¢ 2] #1719 dE A dF oAF 5 BAstA &+

IP &= SlE]Yl Jf2K(Internet Protocol)2] ¢FAF= TCP, UDP 2] 7]Wto] H &= 3j7] dE Au|~E
A&ske gt oFelth.

|
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<go] A" & —TCP, UDP, IP>

9.1. URL ¢1&
9.1.1. URL

URL € QIEY 4bo] EAlabs @iz 948 Uehls 2249 otk URL 9de
URL 2 ¥@¥ 2448 Adsle] URLY BAE ool bl 508 4 ot $ae A%
3t}

7F URL ©lli= URL ] AZAE Wehdl= gtefe] Stk 71 @o] AR5 URL TFefe
http, fip 5 °] 2™ o]5L2 747t B4l gfoFQl HTTP 9 FTP & et

<&o] Abd A1%} — URIL, URL, URN>
URI (Uniform Resource Identifier) : URI &= Fd X o2 ZA2E YEUE -4 HHS =
st 41291 FEl= URL ¥ URN ©] dA] Aejwo] vk AA AAl 54% Fiow
TAEY =, AA<AA S54¢ WE>0=2 xd

URL (Uniform Resource Locator) : URL & QIE{Yl o]l EAst= g429 F45 Yelle &
A9l ol

URN (Uniform Resource Name) : URL ©] E Yl Aol EAsl= gare] F4AE AESI ®
Au7] wol F4& WA T AT EAsHE O ol glass FHE T e EAH
ATEH URN & o] #AE sj4dst7] 913 Ao ® um<o]lF Fi><ol5 el 5
olg> FAom AHowth e uf WEQ o
urn:ISBN:<ISBN H 5>¢} Zhe- o vehd 4= Qi

Ahdtell = URL ¢ URL o B8k S 25 Aleat#nt, URN o t-&dh=
3tAl &=tk URL Zel29F URL S AdAQl & Aol URL Sdlas A4 f
ofell Bt 2EY AEE AS AAZE A2 W 27]SeitE Ao

<go0] A}d ¥ —URI, URL, URN>

kg

URL & 08 197} 28 o) mpse pawd.



hitp://user:pass@java.sun.com:80/resource/path?query=valuespart
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[(1¥ 3-URL 9] 4 8.4]

WA=%E, 7183 URL

N
s

URL Zd 2% o] 714 AAAeF URL 74 84258 oy
A= W AESS AF-sho)

Z2a2 ¥E oM d8E URL £4<49 74 72
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<o A 1 A&} — URLInfo.java>

import java.net.*;

/**
* URL MEHE H0iF= Z2=2 I

*/
public class URLInfo ({
public static void main(String[] args) {

URL url = null;

if (args.length < 1) {



System.err.println ("Usage : java URLInfo <url string>");

System.exit (0);

try {
url = new URL(args[0]);

} catch (MalformedURLException e) {
System.err.println("incorrect url - " + argsl[0]);

System.exit (1) ;

System.out.println ("Port : " 4+ url.getPort());
System.out.println ("Protocol : " + url.getProtocol());
System.out.println ("Host : " 4+ url.getHost());
System.out.println ("File : " + url.getFile());
System.out.println ("Ref : " 4+ url.getRef());
System.out.println ("Query : " 4+ url.getQuery());
System.out.println ("Path : " 4+ url.getPath());
System.out.println ("UserInfo : " + url.getUserInfo());
System.out.println ("Authority : " + url.getAuthority()):;

}
<dlA] 1 ¥ - URLInfo.java>

URL A& QA= W
MalformedURLException <]

=l

.g] -
Agdsia dadetd vhad 22 435 & 5 Uk
javac URLInfo.java <%¥E{>

java -cp . URLInfo
http://user:pass@java.sun.com:80/resource/path?query=value#part <UE{>
Port : 80

Protocol : http

Host : java.sun.com

File : /resource/path?query=value



Ref : part

Query : query=value
Path : /resource/path
UserInfo : user:pass

Authority : user:pass@java.sun.com:80

9.1.2. URL ¥Z 2| A2
URL 9925 %3d3tE 2% URLConnection ©]t}. URL 9AZ2& AME3lW URL 2 X dE
= 9AA Z2EY Yarg Y £ F Ak
T Ui el wet e 2EY 52 9 2ET At d4AR o & o

<97 ofHl & AlZ —JDK 7} A ¥t URL 94 o>

A wlol A @A 2~ = ALl DK 7} 7| EAH o7 X5 URL 94 7o 2 hitp, fip, file,

mailto, jar 5©] U

http ¢} fip URL 148 948 ~Ed &8 ~2EYUS 2% A& HTTP F2F3} FTP 19

< TEgh

file URL 72 TfeFS 2

ofolt},

jar URL 44 qrep Autell A Sez spdojn} gar 53 mxd o Apgahs c;;%_ SRS
3 o

A9 jar ol EFE ArsE

2E 9] 3 glanE FRE AMES] fdee A ot

rlo
fo

qe 4+

javanet 7 7] A 2] JarURLConnection 2| 2~5 Zi1skA}.

mailto URL 122 SMTP 71¢FS Alg3le] HlUdS B

7F 9l &9 2Edy XY

ZFALE, mailto URL A4 9] 49 A28 A0 82 A 7HA & Frxgth. WA user.fromaddr =
Hul= ol v Fa20) username & HUl= ©]9] ©F, T12]i mailhost = SMTP ¥

Aulolet. o] Az %450l ARHe] YA FL A4S WY Auli A TAES A145

a A Fae @A 239 AR il AWE Fxsto] AR A

<@7] oAl & & —JDK 7} A g8H= URL 92 Fok>

URLConnection ZAAE A4t ™ URL A 25 openConnection() WMAEE TE3HH &
=3

URLConnection S ~= 7]2H oz Hreolo]=4]9o] 7|Rlo] ¥ HTTP 1% HIF o=
HlAs=go] AAHY vk wepd vE qFokS ARSshe A 7lee AdEA g v
=50 EAE & Utk

£ URLConnection 29 8 HAE=So|t}



(1) public InputStream getInputStream();
URL & A4dsto] o8 2EdHS H=dn
(2) public OutputStream getOutputStream();
URL & A4dsto] &8 2EYHS H=dn
(3) public String getHeaderField(String name);
Folzl 3y =9 gs HEd

(4) public Map getHeaderFields();

o] F=g BT HEdch

(5) public Object getContent();

public Object getContent(Class[] classes);

URL 9] &5 71 A3 Aagdos s=dn
(6) public URL getURL();

URL & ¥=¥t

Qe 4 fe) MAsES Agstel Qe Ased, dde) $4& AR
29 URL o] ol Foj47] o] the WA= Agetd fk

(1) public boolean getUseCaches();

public void setUseCaches(boolean usecaches);

URL 2] A A oF-2 27y A3

(2) public boolean getDolnput();

public void setDolnput(boolean doinput);

URL 940] }8 2EYHS Adst=A] AFE =7y AA4TH. 71282 true ot}
(3) public boolean getDoOutput();

public void setDoOutput(boolean dooutput);
URL 12| &3 2EHS Adst=A AF-5 271 A3tk 7] 242 false o]t

U oAl= ZH2F URL o A" gAa2E gersste T2a93 i A= d=
s

URL Z4A Z45-F openConnection()

b0l getlnputStream() W AEE 3 &3}
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2 A7 AFeA] ¥ EF FHoR FHdrh fip 1S AHES URL o A+
At e yEs Y= Aolth

o] 2RI ke stte] V=St AR&Stal St HTTP 1t 9Fe] 4% 71E T
olghi= AF&A} id °F YT E AMET AT WS Zﬂ%’*é}ﬂ AT o] 7 1Fe] 93
BEEE gasd Hosk] s AFeA id o 43S QFstolof skt W 7
Q-0 A}Lg3l= 4]ﬂmmﬂﬂﬂﬂAIMMMMMr%ﬂ*ﬂq.

Authenticator = | 229] setDefault() Wl AEE TE3HH 1 o]F 2 7| Q15 23] HE
HE glazdd HstEa shH %3k Authenticator 24| 2] getPasswordAuthentication()
HAasrl SEEY o] HA=ZE Az " AR d ¢ dEE 7K

PasswordAuthentication 2} A S = E2|WH | glh FH o] 7w}

<d#| 2 A2} — URLDownloader.java>

package yoonforh.net;

import java.io.*;

import java.net.*;

/**
* URL HHZFH LUZ CREESE 220
*/

public class URLDownloader {
final static int BUFFER SIZE = 2048;

URL url = null;

public static void main(String[] args) throws IOException {
if (args.length == 0) {
System.out.println ("Usage : java URLDownloader <url>");

System.exit (0);

new URLDownloader (args[0]) .download() ;

public URLDownloader (String urlString) throws IOException {

try {



/) A EEAIE AR Al & urn 2R AN

url = new URL(urlString.replace (*\\’, ‘/"));

// HTTP Basic Authentication AFEAL 21E He|
Authenticator.setDefault (new Authenticator () {
public PasswordAuthentication getPasswordAuthentication () {
BufferedReader in = null;
try {
in = new BufferedReader (
new InputStreamReader (System.in));

System.out.println();

System.out.println("-- Authentication Required --");
System.out.print ("user name : ");

String user = in.readLine();

System.out.print ("password : ");

String pass = in.readLine();

return new PasswordAuthentication (user,

pass.toCharArray());
} catch (IOException e) {

System.err.println("io error : " + e.getMessage());
} finally {
if (in !'= null) {
try {

in.close();

} catch (IOException e) { }

}
return null;
}
H

} catch (MalformedURLException e) {
System.err.println("url is malformed : " + e.getMessage());
throw e;

} catch (IOException e) {

System.err.println("io error : " + e.getMessage());



throw e;

public void download() throws IOException {
boolean saveFile = true;

String filename = url.getPath();

filename = filename.substring(filename.lastIndexOf('/"') + 1);

(filename.length() > 0);

saveFile

// XEE URLEFE s AEES At
BufferedInputStream in = null;

BufferedOutputStream out = null;

try {
URLConnection connection = url.openConnection() ;

in = new BufferedInputStream(connection.getInputStream(),

BUFFER SIZE);

// T olB0| BlE FR B, ClaEelY He
/) TR MEeix otn 252 59
if (saveFile) {
out = new BufferedOutputStream(new FileOutputStream(filename),
BUFFER SIZE);
} else {
System.out.println ("MB SE HAIX] —--m);
out = new BufferedOutputStream(System.out, BUFFER SIZE);

byte[] buffer = new byte[BUFFER SIZE];
int nRead = 0, nWrote = 0;
if (saveFile) {

System.out.println(filename + " I}
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// 30| -1 WK AlSHSHA SHOIAM mUZ o,

while ((nRead = in.read(buffer, 0, 1024)) >= 0) {
out.write(buffer, 0, nRead);
nWrote += nRead;
if (saveFile) {

System.out.print ("#"); // mark that it's under copying

if (saveFile) {

System.out.println();

System.out.println (filename + " IO " + nWrote + " HIO|EE ¥ &
=W
}
} finally {
if (in != null) {
in.close(); // ¥4 AEZE EH<=rh
}
if (out != null) ({
out.flush(); // &Y AEEZ SAlstt
out.close(); // &Y AEEZ Ecrl

<d#] 2 £ - URLDownloader.java>

9 ZEIMS HAadete]l st Ak

[l

javac yoonforh\net\URLDownloader.java <%E>

java -cp . yoonforh.net.URLDownloader http://java.sun.com/index.html <

AME{>

index.html TS CIRZEsSID AFUCE.



R R R R R R R RS R R R T
index.html IZtof|l 43498 HIO|EE &L Cl.

g o] 2aglol|d Abg 7Fse ¥ 7hX] URL FHIE BolFuh

(1) http://some.host/protected.path/index.html
714 1ol A&¥ Ao Eo] thEfA A 7]E QlFo] AR FAsh=A] of
e o= dnh 712 QlFo]l H8H AllEY A tEd Zeol A5E HF HAIAY

Bh} A8} id 9 9B B

s

-

-— Authentication Required --

user name : userid
password : password
index.html LS CIREE=SHD LT

#

index.html I}0f|l 836 HIO|EE M E&SULC}.

(2) ftp://userid:password@host.name/resource/path

fip o A% A8 id o 45E ARAA Lo
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(3) file:c:/autoexec.bat

th wEbA setDoOutput(true); & ~EHS A7] Mol T&aoF ot wheF URL 9 19
=9 2EYS A Y3 FE=THA getOutputStream() WAEES &5 of o7 4
oh YA RS gfrs 22y s Aol gk

<d#| 3 A& — URLUploader.java>

package yoonforh.net;

import java.io.*;

import java.net.*;

/**
* URL MZEZFEH mdS FEEsts Z20H

*/

3+
o}

U



public class URLUploader {
final static int BUFFER SIZE = 2048;

URL url = null;

public static void main(String[] args) throws IOException {
if (args.length < 2) {
System.out.println ("Usage : java URLUploader <url> <filename>");

System.exit (0);

new URLUploader (args[0]) .upload(args[1l]):;

public URLUploader (String urlString) throws IOException ({

try {
/) A EEAIE AR A = urn 24X MA
url = new URL(urlString.replace(‘*\\’, ‘/’));

} catch (MalformedURLException e) {
System.err.println("url is malformed : " + e.getMessage());
throw e;

} catch (IOException e) {
System.err.println("io error : " + e.getMessage());

throw e;

public void upload(String filename) throws IOException ({
// XEE URLEFE s AEE S At
BufferedInputStream in = null;

BufferedOutputStream out = null;

try {
URLConnection connection = url.openConnection() ;

connection.setDoOutput (true) ;



in = new BufferedInputStream (new FileInputStream(filename),
BUFFER SIZE);

out = new BufferedOutputStream (connection.getOutputStream(),

BUFFER SIZE);

byte[] buffer = new byte[BUFFER SIZE];
int nRead = 0, nWrote = 0;

System.out.println(filename + " LS YZEstD UAFUCE. ") ;

/7 dedol -1 minkx| ALeiA 2lolM melz fc),

while ((nRead = in.read(buffer, 0, 1024)) >= 0) {
out.write(buffer, 0, nRead);
nWrote += nRead;
System.out.print ("#"); // mark that it's under copying

}

System.out.println();

System.out.println(filename + " L0 " + nWrote + " HIOIEE H&UH

Ck.my;

} finally {

if (in !'= null) {
in.close(); // &8 AEZE EBe=rl.

}

if (out != null) {
out.flush(); // &8 AEZES EAlsCh
out.close(); // &8 AEZEg EHe=rl

2Egow Bultha dA A drEsA] et
A dREE 4 9= Yo R puT WAE=7E AT

ttp A2 of7]ollA e skA] &=t o]l dreetal 9



(1) ftp://userid:password@host.name/resource/path

fip ol A5 A8A id S GBS AGehA wow £ Avon Hes Hrk

(2) mailto:<¥E= ARG F 4>
mailto TFF SMTP FoFS AFE351e] HWldS HUle 4S8 22 g3 e Byo
2 ds Bl = 9l

java -cp . -Duser.name="Yoon Kyung Koo" -Dmail.host=mail.kornet.net

yoonforh.net.URLUploader mailto:yoonforh@yahoo.com <2 me! o|E>

9.1.3.URL 2E8 #HE2]
AHE7E URL A4S A2 sl WAl durg oz URL Ao AAAFANA +<F o]F9o] A&
AHgE o s gFeFe] URL d4& ok 2EY dselE ol AAsts WA ol
ZH8E= URL ©ll AR&-¥ &= f ktgi AME T URL 2E9 dE5eE AM&ste=d A mlol=a
ZA2~EZ= ALl DK of] E3stE 7]E AEY ZYAELS sunnet.www.protocol.<7F ©F> Handler
g olse KRG dEs S hitp  reFe Agske  AEW dAEdE
sun.net.www.protocol.http 7] A 2] Handler Z]2~0|t}. ZFalZ sun.net.www.protocol ©]2h= I
712 o] 52 Al®l 44491 java.protocol.handlerpkgs oAl A eldt gholw zpu} 7} WAl

Aol
weh 71 grol B 5 itk
54 qtop sgehs 2= A3t
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g A= E AuprE V2o ® AFee 2EY AEY
A g3 vE 2EY dAEHE ARt Ao, 2R qrere] 2EF dEY
Ak & A 9-ol= URL 28229 setURLStreamHandlerFactory() " A=5 AF-&-3ho),
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public static void setURLStreamHandlerFactory (URLStreamHandlerFactory

fac);

of Wit Ak 7P wAle]l AfH = F
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URLStreamHandlerFactory S1E]#|o| == o]F ZIUl& URL 2EF A&
TEof sk Qe o] =el thga o] URL ~EH AEse] AAE vE=Es HiaE sy
& weska At

package java.net;

public interface URLStreamHandlerFactory {



URLStreamHandler createURLStreamHandler (String protocol);

0g 29e ARl 529 URL 259 A5 Agss AL noEd
™ % URLStreamHandlerFactory 74 A& ®H&59] URL.setURLStreamHandlerFactory() WAEE &
Zotdl Al b plale] mEY WS A AA7t F5o] ek,
oF, @9 #Mmele] There AgsE URL o ANE W @Y #AEs
createtURLStreamHandler() WAE=E AMg3le] 2EY ANEHE YA}
% LEL UELStreamHandler | | UELStreamHandler | |URL Connection
Factory
| | | |
e create!lnstance ! I I
I
| | | |
setJ?LStreamHandIerFaJtory I I I
| | |
1 | | | |
| create instance | | | |
ceﬁeURL&mamHmmmL |
create instance | |
. |
openCaonnection openCannection | |
| create instance |
| \-'
| |
T | | |
T | | | |
| | | | |
| | | | |
[1¥ 4-URL 2=E¥ ;5] AHE]
Ak 7bg WA URL 2E9 A5Y #ELS 5284 91 URL 259 d59E A8
sh= e v URL AAE A 1 G444 Q42 URL 229 AEUR 433
= WRel Ak o] WS 5748 URL AAld disiAwt & 2Eq d5dE AHEE = 3
A =t

public URL(String protocol,

String host, nt port,



String file, URLStreamHandler handler)

throws MalformedURLException;

<wpe}alz] A& — AF8-A} URL 1¢F & 9)>
TFFS A sy WHEO R TS SHAF o 7)ol A= resource BHE THFS WHEVZIE S}
resource T FS ~EF A& FA‘EE]@]H Qs HA2E FE ZZZ sl URL 9 A=
F2s Al dE2 sto] AFE B AT Fde v qrefelth. M FE Y file

ftepolebn 47 4 9l
o] 2132 yoonforh.nethandler 371 Z|oll 91X gk v} v 7|9 2w} S22 A H)

(1) ResourceURLStreamHandlerFactory : resource ~E¥ 52 HET]
(2) ResourceURLStreamHandler : resource ~2E ¥ a5

(3) ResourceURLConnection : resource URL 14 =]~

(4) ResourceURLTest : (&gt H|A~E X2 7730

1. 194 ~2E" dse HAED FHAS I3 wAat

sEY dEe #Ey Sat A=Y AEE A4S Masw TASY B 4
%

A7) I A 2EY dEy AEYE A g wAle A vk (A 5
= = :Q

A srete shie] ~EY 5w

<d#| 4 A&} — ResourceURLStreamHandlerFactory.java>

package yoonforh.net.handler;

import java.net.*;

import java.io.*;
/**
* resource 112 AEE SHEZY T EL]

*/

public class ResourceURLStreamHandlerFactory implements



URLStreamHandlerFactory {

String rootPath = null;

/**

* J| 2l "/ E RE HEE AE

*/

public ResourceURLStreamHandlerFactory () {
this("/");

}

/**

* @param path FE Z4dZ

*/

public ResourceURLStreamHandlerFactory(String path) {

rootPath = path;

/**

A A

o o

* F2k0| resourced Z<,

*/
public URLStreamHandler createURLStreamHandler (String protocol) ({

A E 2l
——nO

=t

|'0|I
i

if (protocol.equals ("resource")) {
return new ResourceURLStreamHandler (rootPath) ;
} else {
/*
* nullg Z|Ests ool disiMe 7|2 2EE HSEHI ALSE .
*/

return null;

<d#| 4 £ - ResourceURLStreamHandlerFactory.java>

vl
dlo
rlo
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o
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2EY &Y F 2 URLStreamHandler |25 44314 openConnection() ™A=
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o] 7] ol Al = openConnection() WA =04 URL 914

<d#| 5 A&+ — ResourceURLStreamHandler.java>

package yoonforh.net.handler;

import java.net.*;
import java.io.IOException;

/**
* resource URL 2E& o
*/

public class ResourceURLStreamHandler extends URLStreamHandler (

= null;

String rootPath

/**

s MMRIE RE

*/
ResourceURLStreamHandler (String rootPath)

rootPath;

2=,

M

4=
{

this.rootPath

/**
* X HE urpel 2laAof st dZE HHE
throws IOException {

*/
public URLConnection openConnection (URL url)

return new ResourceURLConnection (rootPath, url);

<d#| 5 £ - ResourceURLStreamHandler.java>
3. w2 URL 914 S5 ¥std 2Ed dE59 AAVE #dvh URL 914
222 URLConnection 2|25 &Wo}l connect() MIA=E F&lstal s A
HaAss  eHEFels,  E¥s AYE A

d3d A§ getlnputStream()



getOutputStream() HAZ=E ewjglo]=3bd ¥t} URLConnection 229
getlnputStream(), getOutputStream() WAEE 7|24 o2 o ArS X YslA] &=
s deE dA xRS 3 E o

o7l M e JEnt APt Holm 2 getlnputStream()TF W 2Fo] =3} A Th connect() ™A

N
S0 Agolt Hade 4% WE o] Wa glom o} A% A et

<d#| 6 A&} — ResourceURLConnection java>

package yoonforh.net.handler;

import java.io.*;

import java.net.*;

/**
* resource URL & ZallA

*/

public class ResourceURLConnection extends URLConnection

File file; // 2l&2 o

ResourceURLConnection (String rootPath, URL url) {

super (url) ;

// path &2 M2l LHHXA| urL FE=2 FAISC].

file = new File(rootPath, url.getPath());

/“k“k
* HEQ| connect 20| ER3IX| 2Ct
x/

public void connect() ({

*
o
i
[>
Im
o
o

Act.
*/

public InputStream getInputStream() throws IOException {



return new FileInputStream(file) ;

<d Al 6 ¥ — ResourceURLConnection.java>
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<o A 7 A # — ResourceURLTest java>

package yoonforh.net.handler;

import java.net.*;
import java.io.*;

import yoonforh.net.URLDownloader;

/**
* resource URL HAE Z=Z3

*/

public class ResourceURLTest {
public static void main(String[] args) {
if (args.length < 1) {
System.err.println ("Usage : java ResourceURLTest <url>");

System.exit (0);

// c:\E FE HEZE St= resource 2EE HE MY
ResourceURLStreamHandlerFactory factory = new
ResourceURLStreamHandlerFactory ("c:\\") ;

URL. setURLStreamHandlerFactory (factory) ;

try {
new URLDownloader (args[0]) .download()

} catch (IOException e) {



System.err.println("®Z&= olz{ : " + e.getMessage());

}

<o Al 7 & — ResourceURLTest java>

5. AL 3NA resource URL TfeFo] # 52Fah=%] 13|14}

javac yoonforh\net\handler\*.java <% E>

A 3t7]o] oA <Sto A WHE URLDownloader 21319 4 91U ES yoonforh\net

g Eg ol XSt EE HASEAL tha3 729] resource URL & AF-8-3ho] A ) a) B},

java -cp . yoonforh.net.handler.ResourceURLTest

resource: /windows/notepad.exe <YE>
notepad.exe LY S CIREEStD UASHCE.
FH A A R R A R R R R

notepad.exe IR0 66048 HIO|EE M &L CL.

<wpe}els] & - AM44 URL TFeF ol>
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new ServerSocket()
bind( = 1=)

4

Socket accept()
1
~M4®[@ CTHA| T|Ct|Cf,
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'r: new Socket(-1= 4, 25 15)
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get<lnput/Output>Stream() [« get<Input/Output>Stream()
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public wvoid connect (SocketAddress endpoint, int timeout) throws
IOException;

o] WA= A AT A 2 AAo] o] FoX|A] %O SocketTimeoutException o9& ®
Ay,

d& 5o, the =S A2 AE 3 xR ARG



Socket socket = new Socket();
try {
socket.connect (new InetSocketAddress (host, port), 3000);
} catch (SocketTimeoutException e) {
// Etlotz X2l
} catch (IOException e) {
// Z|EF oll2] X2

<97 ohlR B - 9d¥ BN 9 Az AS FI1>

Muq SCH0|HE

new DatagramSocket(bind *%) new DatagramSocket()

new DatagramPacket(** 25)

v

receive(DatagramPacket) |« send(DatagramPacket)

new DatagramPacket(**: ZF)
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send(DatagramPacket) —— receive(DatagramPacket)
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<ol 8 AlZ} — ChatConstants.java>

package yoonforh.chat;

/**
* MY Z2OYolM ALESHE R IHA| &

*/

4>
>
e



public interface ChatConstants {
int CHAT PORT = 7777;
String QUIT COMMAND = "\\Q";
String USERS COMMAND = "\\USERS";
}

<ol 8 # — ChatConstants.java>

1. 1A Ay ZEo]AE AFEA} QJE o]~
of wjxsta ZH Q] Ao HIS
initUI() "2z ok WA=

L3k start() MAEE 3E3CH

= =
A

package yoonforh.chat;

import
import
import

import

java.
java.
java.

java.

awt.*;
awt.event.*;
io.%*;

net.*;

A AYs grEe o] s oaE

A 5 Auie] AZE Al

public <class ChatClient extends Panel implements ActionListener,
ChatConstants {
final static int port = CHAT PORT;

String host; // A SAE 0O|F
TextField inputField; // &2 #HE
TextArea outputArea; // st W& &
Socket socket; // S2lO|HE 23|
BufferedReader in; // &7 ¢lgl AEE
PrintWriter out; // &7 &

Thread readerThread; // AHl HA[X| 2| M=

public ChatClient (String host) {



this.host = host;

// UI BiX|
initUI () ;

// Mu{oll AZBE Al

start ()

public static void main (String[]

if (args.length < 1) {
System.err.println ("Usage

System.exit (0);

Frame f =
ChatClient panel =
f.add (panel);

f.setBounds (10, 300)

10, 500,

args) {

java ChatClient <host name>");

new Frame ("Chat Client");

new ChatClient (args[0]);

f.addWindowListener (new WindowAdapter () {

public void windowClosing (WindowEvent e) {

System.exit (0);
}

})
f.setVisible (true);

/**

* Uyl AEZHE Hi x|
*/

void initUI() {

/) 93 gasge

inputField = new TextField();
// tH=k &
outputArea = new TextArea();

outputArea.setEditable (false)

;



outputArea.setFocusable (false); // EZHAE BHX| 27

setLayout (new BorderLayout ());

add (outputArea, BorderLayout.CENTER) ;

add (inputField, BorderLayout.SOUTH) ;

inputField.addActionListener (this);

inputField.requestFocusInWindow(); // &8 HEJ|l ZHAE HIE F
}
/**
* CHst L& Foll st 2 HAIX] =7t
*/

public void appendLine (String message) {

outputArea.append (message + '\n');

2. Aol dAstal 27 AZAERYH 4EY 2EHS A E FiES FEE
readerThread = A7 49 48 2EROZHE wAIX 7} Q75 Al&3A 7|chgth7F v
AA7E B0 "HAEdEo]e] HoFE A& gtk &7 A4S AHAAR ASHE
connect() WAZ=9 47l AAd FAHE FAarE FASE closeSocket() WAEE AR
socket Zj Aol #ato] Aol YAT  Jor=E HAE A F7]5 el

A
E% 27 AHS PEe o}F 1hekake] Socket 4
w

o
connect() HlAEAA & 4 o] Sefo H
= ojn] AAo] wrEoiX]7] wiTo] U=

JApo| A EEQF X E

/**
s Aol B0l 2% o1 MA
*/
void start() {
if (socket == null) {

try {



connect () ;

} catch (IOException e) {

appendLine ("® &% o2 : " + e.getMessage());
closeSocket () ;
return;
}
}
/**
* Me{e| HIO|HE e TE =
*/
readerThread = new Thread() {
public void run() {
while (socket != null
&& readerThread == Thread.currentThread()) {
try {
String line = in.readLine();
if (line == null) { // nullO|H AEgel &
appendLine ("®1Z0| Z2HREHLCl. ") ;

closeSocket () ;

break;

appendLine (line) ;
} catch (IOException e) {
ol

appendLine ("R ZEH o8 : " + e.getMessage());

closeSocket () ;

}
b

/] A E A

readerThread.start () ;



/**

s Muol o1dsto] eEe AER MA

*/

public synchronized void connect () throws IOException {

socket = new Socket(host, port);

in = new BufferedReader (

new InputStreamReader (socket.getInputStream()));

out = new PrintWriter(

new OutputStreamWriter (socket.getOutputStream()),
true /* auto flush */);

/**
» 2 gert,
*/
public synchronized void closeSocket () {
if (socket != null) {
try { socket.close(); } catch (IOException e) {}
socket = null;

public void actionPerformed (ActionEvent evt) {
if (evt.getSource () == inputField) {
String line = inputField.getText();
inputField.setText (""); // clear text
if (socket == null) {
start ()



// 8l ZE X
if (line.length() == 0) {

return;

appendLine (1line) ;

[/ MHE HAX] ME

out.println(line);

if (out.checkError()) {
appendLine ("MHE{Z MA|X| M&

closeSocket () ;

/) 22 sk ClMZste WY Hel

of Alujgtsuct.m);

if (line.startsWith ("\\check")) {

appendLine ("Checking connec

if (socket == null) {

tion

appendLine ("socket is null");

return;
}
appendLine ("socket connecti
appendLine ("socket input

appendLine ("socket output

<mpe}atr] AlZ - A" A 2 9 A8

on

LS

LS

" + socket.isConnected());

!'socket.isInputShutdown ()) ;

!'socket.isOutputShutdown ()) ;

A AW A9 accept)ol A WHEF 7} FFjo]dEWH AA A&

W= vt shs AdelA @
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Vector A5 3 o2 A
at7] 918k Aotk
ServerSocket 7 A ZH-F| accept $+ & AW 7 94
= AR GAA G 2d=dA dEES
AREALY] o] F& YJEWolx A sk F-ito] w917l 2]
= F7] S8l SFelAE TAES FA9 7} 2 AA 9 A ZEghs FAA AT o
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package yoonforh.chat;

import java.io.*;
import java.net.*;

import java.util.x*;

/**
« Zhebet AE M
*/

public class ChatServer implements ChatConstants {
final static int port = CHAT PORT;
ServerSocket server;

Vector clients = new Vector();

public ChatServer () {
/) BA Me 222 4

createServerSocket () ;

void createServerSocket () {
try {

server = new ServerSocket (port) ;



} catch (IOException e) {
System.err.println ("A{H
e.getMessage () )

System.exit (1) ;

void start() {
while (true) {
try {
// SEIOIAETL HEE 7|
// HESHHE MHE MER &
// Client X2|= AAHH HAF

Socket socket = server.accept() ;

// SEIO|AES| 0|F2 HE5| Fetrt.

// el Hefg AtSsiAM 0|2 SElo|dEZFE Hrotof & Zolct,
t

String name = makeName (socket) ;

Client client = new Client (name, socket);
// Client M2 E ZHHE =HF0 S5
clients.addElement (client) ;
} catch (IOException e) {
System.err.println("®Z&2 olz] : " + e.getMessage());

public static void main(String args(])

new ChatServer () .start();

/**

N
mo Mz
=
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o
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* Mot Z2l0|dEEZ NRs 0|58 THEC}
*/
String makeName (Socket socket) {
return socket.getInetAddress () .getCanonicalHostName ()
+ mw_mn

+ System.identityHashCode (socket) ;

-

/**
* 2 ZEO|HEHZ HZAE U E WHSHE 2=
*/

class Client extends Thread {
Socket socket;
BufferedReader in;

PrintWriter out;

Client (String name, Socket socket) throws IOException {

super (name) ; // ME|E2| o|E2Z E=IC}.
this.socket = socket;
this.in

= new BufferedReader (
new InputStreamReader (socket.getInputStream()))
this.out
= new PrintWriter (
new OutputStreamWriter (socket.getOutputStream()),
true /* auto flush */);



sendMessage ("AlB{0f| AZEASLICE, Eale| O][F2 " + name + "RIYLCE.");
ChatServer.this.broadcast (this, name + "O| MZ ZEIISIF &L CH. ") ;

start(); // E2I0|AHE M= A=}

Jx*
* S2fo[eiEotel 47 AAZS X 2|gtct.
* AKX E 2™ o|E CfE Z& Z2I0|HEolAH 2.
*/
public void run() {
try {
while (true) {
String line = in.readLine();

if (line == null) { // nullO|H AEZZ

Mk

closeSocket () ;

break;

ATE-DEE
if (line.length() == 0) {

continue;

// Oll2kEl WEQIX| HA}
/) RE oot male of oAz AlXsI|R otslofgc,
if (line.charAt (0) == "\\"') {

String upper = line.toUpperCase();
if (upper.startsWith (QUIT COMMAND)) {
ChatServer.this.processQuitCommand (this) ;

return;

} else if (upper.startsWith (USERS COMMAND)) {
ChatServer.this.processUsersCommand (this) ;

continue;



// L™ L& 2ol 220|AE o|FE =elrt.

line = "[" + getName ()

+ "] " + line;

System.out.println (line);

ChatServer.this.broadcast (this, line);

}
} catch (IOException e) {

System.err.println("[" +

e.getMessage ());

closeSocket () ;

/**
* MAIX|E EHct,

*/

getName () +

public void sendMessage (String message) {

out.println (message) ;

if (out.checkError()) { // check error
System.err.println("[" + getName ()
closeSocket () ;
}
}
/**
* 7 AAZ FECh.
*/
public void closeSocket () {
try { if (socket != null) socket.close();

socket = null;

} catch

+ "] HAIX] HE o2 ;

(IOException e)
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/**

* HAIX|E 2E CHE 22to[HEoA EHCt,

*/

private void broadcast (Client from, String message) {

// AZO| BAZI S2to|HESE FHAl MEsH7| 2ol ALE

Vector zombies = new Vector (5);
Enumeration enum = clients.elements();
while (enum.hasMoreElements()) {
Client client = (Client) enum.nextElement () ;

// S2l0|HE ZUH| T} LSRR AP FA|

if (client == from) {
continue;

}

if (client.socket == null) {

/) A% eZo| ozl 25 Aty

zombies.addElement (client) ;

continue;
client.sendMessage (message) ;

// AZO0| BOZI S2to|HESES AA.
= d
=

s = UALSF 57| floll E2 HMa|

// 2E SEI0|HETL HAIX|

enum = zombies.elements () ;
while (enum.hasMoreElements()) {
Client client = (Client) enum.nextElement () ;

clients.removeElement (client) ;

/**

* quit HEO X2



*/
private void processQuitCommand(Client client) {
client.closeSocket () ;

clients.removeElement (client) ;

/**

* users WHO Xz2|

*/

private void processUsersCommand (Client from) {
StringBuffer buffer = new StringBuffer (100);

buffer.append ("Current Users —---").append('\n'");
Enumeration enum = clients.elements();
while (enum.hasMoreElements()) {

Client client = (Client) enum.nextElement () ;

if (client != null && client.socket != null) {

buffer.append(client.getName ()) .append('\n'");

from.sendMessage (buffer.toString()) ;

4. oA Fdeo] grHorr Hupdste] dfsh= vk Ed

javac yoonforh\chat\*.java <¥ME{>

Au] Ezage el gol Agu,

java -cp . yoonforh.chat.ChatServer <QME>

SefoldE T2 aHe P E AR T2E o5& XAdFHF st HAES J|AV} §
golgtd A E2EE YERY = localhost & A A3 54 H

java -cp . yoonforh.chat.ChatClient localhost <QME{>
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read(char[]) WAE=E AFE3oF gk}
9 2gEg 99 AY AHE 1Xvgd gd g 2R gy g2 3= A

. Ao] R-Eof ¥3t¥ NonBlockingChatServerjava A2~ =5 3

+ 9
/**
* 2t 2El0|HES| 7 = MEHE HAbetct
*/
public void run() {

while (true) {

Enumeration enum = clients.elements();

while (enum.hasMoreElements()) {

Client client = (Client) enum.nextElement ()

try {
if (client.in.ready()) {

client.getMessage () ;

}
} catch (IOException e) {

System.err.println("[" + client.getName() +

e.getMessage () )

client.closeSocket () ;

try {
/] B #CH

[

Thread.sleep (10);
} catch (InterruptedException e) { }

oA T}E SocketChannel ©]1} Selector &= AME3le] o]} e 7|HS # 83
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Hpo] E7} ofufel 8 Hio|EVE Hrh FHA =Rl i 7F 4 WA npo]EdA A ZEty] wfiel
ANA F= ¢ gl 3 vl EVF AYAA Dk
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struct sample {
char c;
int 1i;

}s
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FUAEE AFESEAL char AR F O] A7]7F 2 Hlo]|Eojn® C/CHE £AGS WEd o
+ String =9 ﬁ&%%mwmyﬂiE%*H%WJﬂdﬁ%WIQEQﬂUH%WME
HE 2 B g Rz & e FA49S String AAZ Wtz & wox=
A wro]l E el HolHE H U, Sting Se29] 1AW S A3 AHAE AR

Wgkalolof g},
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AukA 0 7 C/C++oll A 2 ALE3Y] read)9} S = 3t
= =9 AAC WFEA WY F7]d s WA "ok webs] Wy 37177 & 9 AA
ol A= g W] read()el Hst= & HolHE ¢olEol7] Wl read() o H® @ =,
=9 FE AdE sk Fe Z=E0] FF AU
Tolle= 9 AAY WHels Addgle]l FAE Q7] i WELS FIA
C/C++o] Bl HolHE ¢S o 3 Hol ¢S & e "oy o] EarF A o] s
%= AU read(byte[]) WA= vlo]E vide] XA FHete HolEd F A= Fhol
vlo]| Egtle EAjetY 2l gt

wpeba], o]l gk A 9-oli= RF=A] read(byte[]) MWlAEo] FHghS gQlsof sh=d vk 2
°] readn ©lZt= HlAE=E Aefste] ARgetd APsith =& o] WlAse A 2RO |
Fo] ZAlAME F&3H AFEE 4 o, C ZEIAAANLE o]e} H[E VTS o
readn 7} Wol AL8-Hh
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/**
* X|H et HIO|E FT|E ¢l& W7kl Z|ciele MAE
* @return HOI=Q HIOIE 37|

*/
public static int readn (InputStream is, byte[] bytes, int offset, int
size)
throws IOException {
int savedOffset = offset;

int left = size;

while (true) {
int nRead = is.read(bytes, offset, left);
if (nRead < 0) { // 2EH€°| B0 =&
break;
}
offset += nRead;



left -= nRead;

if (left <= 0) {

break;

return offset - savedOffset;

9.3. U ES 2lHmolA &x ME
TCP/IP o] UIES ATl 54 sAESS] HAF F=s o}
(LAN) 7h=9f 22 HES QlEHelx FA7F o8 7 A& A5, 54 T2E9] Fho uf
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public static Enumeration getNetworkInterfaces () throws

SocketException;

U2 o Al= NetworkInterface &5 AFESt] UEY QHI ol HARE HAFY d%

$- XP 9 #2-& NT A9 ipconfigexe EZIAHo|Y FY2 A9 ifconfig EZILHI} v

<o Al 9 A]&} — GetlFConfig java>
import java.net.*;

import java.util.Enumeration;

/**
* HE<SZ QEHolA HEE ALESH|
*/

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

try {



/) BAEQS| HES QEHoOolA HEE JHM2Ct.

Enumeration devices = NetworkInterface.getNetworkInterfaces() ;

while (devices.hasMoreElements()) {
// 2 HES 2lHHolae HEE EF &322 LEWHCE,
NetworkInterface device = (NetworkInterface)
devices.nextElement () ;
// QIE{HO|A 2| XtM|Et Ol F
System.out.println("device : " + device.getDisplayName()) ;
// QIE{HO|AQ| ZiCheh Ol F

System.out.println(" name : " + device.getName())

// 2k Qle{H ol Ao Fa HE

Enumeration addresses = device.getInetAddresses();

while (addresses.hasMoreElements()) {
InetAddress address = (InetAddress) addresses.nextElement();
System.out.println (" address : " + address.getHostAddress());
System.out.println (" host name : " + address.getHostName ()):;
System.out.println (" canonical name : " +
address.getCanonicalHostName () ) ;

}
System.out.println();

}
} catch (SocketException e) {

System.out.println ("protocol error : " + e);

}
<o Al 9 # — GetlFConfig.java>
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Haoo]zol W ez AAE QlEdolx HRE 9E 3
javac GetIFConfig.java <¥ME{>

java -cp . GetIFConfig <%E{>
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device : MS TCP Loopback interface
name : lo
address : 127.0.0.1
host name : localhost

canonical name : localhost

device : ACEMan-pro PPP over Ethernet Adapter

name : ethO

device : Intel(R) PRO/100 VE Network Connection
name : ethl
address : 169.254.108.52
host name : YOONFORH

canonical name : YOONFORH

£ 283l My 2Ae EEO wel=g w, 54 Qe Ho] A9

Aol MRRIESES & 4= Utk FAE AASA @i XERF AAt] AW 2SS AA

A9 s2EC] BE Jhed Fao dste] vRRI=E dvh =, 919 dgbd 127.0.0.1 2
169.254.108.52 F24 E5Fo thale] nil=S 3}

SHAIRE, AW S AT o ts AAPAE AFESES] Networkinteface 7 H oAl 7142

InetAddress A S A QA e Fst= Faolwh vl=5 & Aot

public ServerSocket (int port, int backlog, InetAddress bindAddr)

throws IOException;
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