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(3)

A
- 0S : Linux RedHat 8.0 kernel 2.4.20 (server computer)
Windows 2000 Profesional (client computer)
- CPU . Pentium 3 800MHz
- RAM . 128 MB

- Java version "1.4.1_01"

- Java(TM) 2 Runtime Environment, Standard Edition
- Java HotSpot(TM) Client VM

- C compiler: GCC version 3.2
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(1) Socketo] &oje} Zxt g

o =Z=RAEOAMLE Ce Javas ©e HlwsH] YsiA Java?] RMI(Remote
Method Invocation)S ©]&3}X] ¢f1 & AojoA FEAO R 7HX|1 9= Socketd 0]
25}t Socket2 network programming2 2]$t API(Application Program Interface)
o|t}. 1980@ o] University of California at Berkeleyo]A] 7juto] &]ojA] Unix $730]

4 %A network programg THE 4 A it

host or host or
server

controlled by
& app developer

process process

with buffefs nierhcy
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with buffers,
variables

v

Socket2 £9] Ty} Zro] TCPY UDP =9 transport layer@}t application layer
Ato]ofl Al &EASF= networking interfaceo|t}. application process’t socketS E5HA]
datas &5t TCPY UDPZ} ®robA] Internet3 FollAl ool datags EUWA <
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(2) Chatting program?®] & 7}x] Model

Client/Server(C/S) model
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Client/Server model®] 7J20= Server= centralized
JxlPR o2 Cliente] requests ®ty xzj2  Server
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Unix C2 S+3ish 9id

Alice

Unix CoA= S4¥s] GUIE +dshA] ot X
gt7do] ofel 14 command line $730)A AlSEE] &2 L& 51T

ChatServer.c (server side)

- command line© 2 ¥ H port numbers gro}2r}

- socket() system call2 socketg AT}

- A35]| server_addr structureS settingsith.

- 1 server_addr?t socket2 bind()stct.

- client2 32 E9] connection2 waitstct.

- requestZ 9o =5t Joopl 2 E0]7tA connectiong accpet()stct.

- recv() system callE ©0]83fA] messages T FEE TE clientSoA send()

system callS o] &35|A messages AEsict.

ChatClient.c (client side)

- command line© 2 B E| server IP address, port number, user?] 0]&<& argument=z
robA] A2 sockets THEC}

- server_addr structureZ settingstct.

- server?} connection2 initiatestt}.

- 23t loopE =WA], recv() send() system calls EollA] messagesS Fuwt=r}
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Server & command line interfaceofA] Zo}7I= & 135191, client & AWTE
o] &aliAl Ittt GUIE S5ttt

Class ChatServer (server side)

client2 Y E]9] connectiong Br1, handler threadS A2 {50} E2]=Uof I
=] s#Al classo|t}. prompt2FE 82 port H$E ZASHLL, ServerSocket instanceZ
MAEt B23E loopo] Sofztthk. 2]il accept() methodES EdfA] client2FE 9]
connection2 ¥r=r}. 7+ connectiono] TfsfA] ChatHandler instanceS A= vr=of zt
socketg& parameter2 d7Ith T2]1 W9l servers A& loopg =UWHA AERE
connectiong 7|tta] A .

Class ChatHandler (server side)

start() method
: input output stream2 A 0], client A2]& thread?Q! listenerE A2 9r5o0] A]&HA]
71t} ©% 9rA5H [OException® A]SHCE

sto method
. listener threadd] interrupt® Z 1 dataOut stream2 ©=r}.

broadcast() method

o client2 Y E messageS Wota] T2 clientSo| A broadcastsitt. 241 handler listo]
synchronizeg 71=U], 1 olf+ loopg &1 S+ &0 OF client’t 7]oj&7A4 &
A AZA=E client7t o™ oF 7] j&o|t}. @& AAL gynchronized blockWofjA] o]
20X}, handler enumerationh classo|A] 3149 elementS H0]9FA] messagesS H Wl
C}.
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Class ChatClient implements Runnable, WindowListener, ActionListener

0] client™= command line® 2 B E| server P9} port numberE ¥t=r} 7 JHE
o] &3sto] socketz RFEOlA A 20|, messages= YEHY WindowsS AFIch AHE
AP} AA5t= FATE L dholA] sockete 2 YHWCH BEIAE K22 QA readUTE(
writeUTF() method& A}&35}% . character stream& H4 A0l streamS A|&st= 4
of H|3fl, readUTF()2} writeUTF() method+ String instancesS ZASHA] A& 4 Q)
C}.

—

start() method
: servero] Ofsf socketS HZASt1, buffer stream?l datalnyt dataOutE 71A-&rC}.
listener threadZ 71%5t9] A ZEE| 2] messageS 97| &1, chatting client®] frame

windowS 4},

sto method
listener thread® A8 =of interruptS 41 chatting frameg @il network

connectiong &=

run() method
. listener thread+ run() method Qto 2 XAt loopg ZHA [0 stream O ZHE
String instanceE oWt loopL interrupt’t A2 AU Exceptiono] 2AYstH 24U}

handlelOException() method
. listener thread”t nullo]® chatting clientS H&c}.

windowOpen() method
. frame window”} €2]¥H A=A o2 A HF A focus’} setting= T}

windowClosing() method
AP AT windowsS @ o231 sFH, stop() method2 $ &35t}

actionPerformed() method
c A Ao AFEALIT enterS =32 W9 event’ AEE T output streamo]] A

At9] messageS 7|5t flush() methodS S %3619 messages A&}




Class ChatApplet extends Applet implements Runnable
st appleto]t}. thread2 % 2]5H7] ¢

SkE A
g 2 9des

web browser AHo]|A] chatting2

3lAl Runnable interfaceS F+3stct,

method

init
3 &

. AE grEC

ftlo

start() method
M2 listener threadS A§/dstil start()S 3&3T}

sto method
: listener threadof|A] stop()& Z%5Fil, null2 BT
run() method
:  connectiong AT Socket instances Attt AEHQ HLEE Y|
DatalnputStream, DataOutputStream instancet® A3’dstct.
9jolect.

execute() method
835t loopE ZWHA] U™ streamOA] messages
string& grotA] writeUTF() methodS £35l outputstream

handleEvent() method
D AHAONA entergs WOH,

o2 wuk,




a. WA, server computero|A Cot JavazZ 133t ChatServerS background® AlISHA]
21t}

. ChatServer.c => ChatServer (Execute file)

: ChatServer.java, ChatHandler.java => ChatServer.class, ChatHandler.class

:a grn0707@klug: ~oopAerm_project

[cro0?07@kluy term project] $ java ChatServer 8030 &£
[1] 13672

[gro0707Rkluy term project]$ ./ChatServer S081 &
[2] 1z3d882

[cuO707Ekluy term project]§ Server started.
Waiting for client.

[cre07?070klugy term project]d

b. http://163.152.44.28/~gm0707/o0op_test.html
o 9= Appletd] F475 Helettt.

. ChatApplet.java => ChatApplet.class

A HormePage of Gene =10 x|
MHH(FY MEE) EJ SAFDIA I ZSEH) |ﬁ
H2 .0 - D@ A Qe @mEnyn 3| B9 2
= (D) |&] hitp://183, 152,44, 28/~amD707/00p _test, html - @os
=]
Simple Chatting Program
-l
Connecting to 163,152, 44, 28:8080, ., connected,
ML = AFES
Fti Jun 13 17:49:50 KST 2003
/163,162, 44 63 - applet : SHASHH 2
Fri Jun 13 17:50:04 KST 2003 connect
|
Jid|
§| IH=8! ChatApplet started |_|_|_|° SIECl Y




c. Java Applicationg Ad§sto] A4S =HQIgHT).

=> ChatClient.java => ChatClient.class

) Application =10l =l
Connecting to 163.152.44.28:8080... connected. ;l
HERHH 2= MES
#1 MBI 15244 63
FriJun 13 17:52:46 KST 2003
i163.152.44 63 - Application ; 2PEEHAIEAR S, a3

Fri Jun 13 17:63:13 KST 2003

d. C applicationg Al3ste] SAe aelstct.

: ChatClient.c => ChatClient (execute file)

:a grn0707@klug: ~oopAerm_project

[cr0707Ekluy term project]§ ./ChatClient 163.152.44.258 3051 CClientl
o dZEtgd s,

Welcome to Chatting Room !

HI this is © wersion of Chat progrsao
[CClientl] HI this is C wersion of Chat progrsuon

HAHL
[CClientl] HAHA




2) Peer-to-Peer(P2P) model
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P2P WHAlS 1LJ5H7] Y5HA] Multicastl} BroadcastE Abgsfiobstct. o]yl L7io

= IGMP (Internet Group Management Protocol)g ©]835to]A] Multicaststgitt. C/S

Aat Ze] SdAE = glen, 2giil 2E clientEo] A2 553 UM HlolHE

TEE 4 9lrk C/Solq BAIS 4aste 18 9ol 43 clientSo] AEIE @A 9
%% ASA applicationo] of7|x+= BQ7F gt}
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Muticasto] 7]¥Fe £7] ©fj2of UDP protocol2 AHzEl7] m=9]], unreliable data
o},

transfergl= Xo] EX]&lo
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Class ChatPeer implements Runnable, WindowListener, ActionListener

GUI ®2]¢t threadingg 2J8hA] 19} L interfaceSS 33ttt ChatPeer class
= Ad&5Y¥S & 4 QE Text A4S 714 chatting windowS ¥, threadS s =24

packeto] 509 7] tf7]sto] Ajajgic}.

initAWT() method

chatting window® =1 AR5 componentS2 HjX|3It}. Frameg &
TextArea type9] output¥t TextField type9] inputg& 951l action listenerg 5%

=3

start() method

. chattingS A]AFsHA sttt network connectiong X7|3tstal, chatting frameS I-&
C}. thread instance?l listener& Tt50] =3t o] thread:= packetg& gol X 2]stA ©
=

initNet() method
C JEY3A AdZAS x£7)318t) portE AAs5 1 MulticastSocket type®] socketS A3
sttt TTLES 12 settingdr© 2K local network QFof|A]gt packeto] 5= & sttt HE]
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INAE 5o d&3 DatagramPacket instanceS A3/J3Sirt.

sto method
. chatting system2 H&EC} frame windowZS © 11 listener threado interruptE 21

1_

socketg G=rt. 52 groupdA T leave@_Hﬂr.

windowOpened() method

: input text fieldof ¥ focuss #rtt.

windowClosing() method
P AREAPE frames @O21al S stop()& SE9T.

actionPerformed() method

: WindowListener interfaceo] A= Zlojth. AFEA7} text fieldo] messagesS A1
enters F2H HAMSt= eventsS wr=rt 22 dataS UTFEAIO R UhE11 outgoing
Socketo 2 HUCE

handlelOException() method
2 10 99] A 2]8 methodo|C}. listener thread”} nullo]® chatting systemS @&}

run() method

25t loopS WA rnessage% dtol &2 doj] ZA|SIC) incoming socket© 2 HE]

_ SR : 2, 44, (=]
1631562.44.74 gmz2 SI0| ZaHI&LICk =
163.152.44.74 gm32 : SHABIME,. = =
163.152.44.74 g J,, "

=l

ChatPeer.class

0811gm 163, 152 44, 74 ol x]
15315244?4gm‘—'0| =0{5H SLICH ~l
163.152.44.74 grm * 51012
163.152.44.74 g2 S0| 0B HI&LICH
163.152.44.74 g2 : BHAGHME.. = =
163.152.44.74 gm - =~
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(3) Socket programming in Unix C and Java B|il
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compileA]ofl= C compiler2th Java compiler7} @o] =& 1S & 4 9o}, a1
Al & Java®] 73%-ol= compiledt byte codeE Java Virtual Machine©| interpret
sto 2 compile$ HFZ linksl# runo| &= C codeo] H]sf] =d 4 QlT}. kAT,
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erth. SHAIRE Java®l %o+, java.net packageoA Al&ste W2 classs=
importsfA] AFEstH 75| socket programmingg & 4 QUTH.

o[ & 59, server?l st4t9] socket& THE0]A client®] requests st vh= WAy
g 2aler] 9% REQ wl@s) ®AL

e

S
L M

i)

N rE
[=]

Hu

2,

|m

|

2 0e W
]_

C version

server_fd = socket(AF_INET, SOCK_STREAM, 0):

memset((char *)&server_addr, '\0O', sizeof(server_addr))
server_addr.sin_family = AF_INET;

server_addr.sin_addr.s_addr = htonl(INADDR_ANY);
server_addr.sin_port = htons(atoi(argv{1])):

bind(server_fd, (struct sockaddr x)&server_addr, sizeof(server_addr));
clilen = sizeof(client_addr);

//accept a connection on the socket

client_fd = accept(server_fd, (struct sockaddr *)&client_addr, &clilen):
Java version

ServerSocket server = new ServerSocket (port):

_12_



Socket client = server.accept ():

2ol o o] Ha ¢l Aoltt. JavaolA Lo 47 network programming™d &
c}.

=
Al 2 2 % 9

17

Compile Once and Run Everywhere

Unix C2 333t code &L 7420 Unixt; Linux £9 SIAAA T compile
o] 7t&stal, run= 7hsstet. SHAITE Java?] Jf=, codeg REOlA ¥ class byte
codeEs YF=W Java Virtual Machineo] 9= 29]9] Operating Systemsof|A] Aldo] 7}

= T
ottt ol F2 Javad A £ stoltal & 4 ook

Easy to get program through Applet

ol programg A Fol, Fogt @4 Fof sturt 2712 Aoty g 2HAL
SoA A2 4 Qlufolch. Chatting program o] 7}#{-& program £0] fileg yro}
A AH]APE compilests 712 O]9 BHgE 4 Zlo|t}. Java Appletg o] -&5tH, AREA}L
7} web page©] A45t 5l web browserS E5|A 417 AH|AES o] &3 4 Qltt. AlA|
2 oHo] {33t chatting server®} clientS W &H0]X|7} Q= Server computerd]] &
Aottt 2dA W SEOIRE HwEste Al A 22OfS A8 & =S SH
ot

http://163.152.44.28/~gm0707/0op_test.html
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(2) B9 % FrHAoz sidsiord A
- C versioni} Java version®] ¢-5

Java=® G335t Server?}t Client, 712]11 Applet iAoz ARrzgjy Cz2 13
St Server?} Client= A2 & ZTAStc} 5HA|TE, ServerE C& ClientE Javaz® sHA 48§
AlZ1H, A&2 FAA ez o|RofAX|q, M2 Strings Fal= Zlo] Az HA| =
c}. o]# type conversion A&7} % s ZAsofst= utA||o]lc}.

- User Interface

o|H projecte] 2 Co} JavaQ] Ato]d-E mpelsh=0] ATt AFAAHA User
Interfaceo] tst A7 & 2HA ot J2fA T2 T39] npe] ot thA BESH
Lol &rf.

4. 7]
(1) oop A3} term project 3J5tHAl =71

oA Agsiizol, ol £U2 Java ol AstiA} st FAoz H45H =S
1, 1 2A8e Ao ZAdst 71 Zct 20018td 0] Programming Language $%2 37
g Aol ot I giol =, ARAFolet= Zo] FAQAA] g EeF A= A ®H e
2 7ot} stxlnh AxFos 1 AxK|Se] e HBA7E o] Bxje ARA
Al S WAl XIT oWl ]oAE AAARE ERbogh wje A
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o]

s
AAAR] TS BS54 A 7197t "

—_

_14_



