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i

2.1 ¥4 A 359 (Distributed Computing)
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2.3 Remote Procedure Call(RPC)

MEHIZ A28 SYAES A87t &5 32 JdH= A & 5 s
Mo s FEY 2-tier FERAAMY AAEL UEHA T2 FAHE A
Ast7] |8 ALEHA

Remote Procedure Call(RPC)2 AwelA wjz2yx 25 C T2
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2.4 Common Object Request Broker Architecture(CORBA)
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2.5 Remote Method Invocation(RMI)

RMIE AH&3td 243 QA e WAE=EE &8s 2AAY, VES
o & 7 HAd EA3te AAEY] HAEEE 2
AFE7F TCP/IPE ALgaiA B4 & 5 Aud, &E
314 FuE UEYZ 719 fE Aol g E & U

RMIE 2183t BEHE 292404 BE uiet 2ol A7 o= Ho &
Astetel FARl, AAY HAEE AME3l B4 & 5 =S = A
oty AAE o] Mo} A, FeheldE} FHHE 2 HAFEHA ALDA]
e, 2R S0l LT HEY BN FAH AMH dAF= A2 90
o ZR o] FHAA BH EAF Qe dEANLAEL] HEY
Ao AP AFAE] JteAA FHol Taado] wiy- s

method()i7].-~

- J method)
N y N J

13 2.4 Remote Method Invocation(RMI)2] 7§ &

RMIdl AtEsE Sd2s 28 259 ugdke] WEHNZE T3 H2E
WA E Aojs) F& AdEHAE FEIoF 39, WEAQX AUD =4
FQolA Zgsted 2T UAEFHol2x: FHF Frh. I thEel= JDK
of XY Ue mictte EE AHEE A®H(stub)# A E(skeleton)
g REool k. 2 EF YL 3 A AAY HrE=E 35T 9 ¥
il

2% 443 WRFES MEYAE B 5T 7 JES AFoE



rir
[
i)
X
L
oX
tlo
L2
u
rir

AA o}, AAHEL A 7MAH Ao &35}
Zezoltt o] ZHdHLE UVEHAE T3 83 &

o WA= 552 A Fr AL gEI

%
Kl
M
WY,
o
i
2
)
2
ox

-———
- -
- -~

method() me()

__________

29 25 Remote Method Invocation(RMI) %

RMIZ At&st=d wpxmte s Pagh 4L Zoto|AdEd A Ade] 43
He 92 ¢8F7] 3o, 4AAAE WY A¥2(Naming Service)oll
TESE Adojth(2d 26%F) ZFHoAdEE vlol¥ HAAE(Naming
Registry)o]l &8k, Fold olgeg FE5H Myl #F

g eI a8E dold v 2EgE Fo/z o Egd 3
A FzAE v

als

ZHReference)

oo I
_O'L
rir
N

| server |

{ | Naming Registry | i

name - :

; v .'

T T . : remote Y RwsrrIaae B
< glient 1 B B - RemotéObiject, | |
— bt - i reference :

rmi://server/name : !

1Y 2.6 Yol A AEL(Naming Registry)

_1".—



2.6 E]JB(Enterprise Java Beans, J2EE)
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3.2 UML(Unified Modeling Language)& °©] &3 A|&2" 14

UML(Unified Modeling Language)& 19973 Zo] OMGo|A IFAEFLZ
AgE F4/84 dAAAN AHEEHE REd dojo|r, UMLE AHE&H 4
ZEJo] Ao mdd] AE FHHo| Fd AGH HEHZA YElE £
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2dy AAE FH € F A" EF, UMLE A28E 243
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UMLE 2dg dojd 8 mis doje oivnh miss T2 AL 4
g Aojot 71zie] JFEd UiF AFH, GFE g A, dFETY
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3.2.1 Use Case S 2P (A8 AHANA 9 Al2"d RA)
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Upload TextBook
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73 A9 Use Case R9%E mAe} vl & 4 o 44
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Actor A
7 A DEA 2" 23R8y gF& TR
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E 31 zt7t9 ACTORY &
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3.2.2 Class Diagram

Class Diagram= A|2¥l& o|F &= Fd2s57 7 S22 #AE Y
Ebd Aot B =FoA ALF nSAARe A weAtel A A
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g 32 219 333%x)
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E aFxd 7i¥itn do. 4t g2E AFEFZ(Distributed List
Datastructure)= WE] ¢} ¥ A5 TR0 FF APIZ 23 & + 9o
&Y EPoIdEE T FL7F WAL JHetE oAl FYAFTA HolH
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< Interface >> << Interface >>
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WYY WB Container Line Rect Circle
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<< Interface >>

DlistMsg

IDList
A

| shinttie B e | St 1
i | 1
1 1

InitMsg AddElementMsg | ElementAddedMsg [ElementReplacedMsg

DListServer

29834 ZYgR=AA FA class Diagram

B =8dA Atste oA 2de gelERE Z ¢ YA (Framework)E

Y AE ARTFZRE 7Nz BET(2Y 34) BA BH2Es 71E2
o2 QA(element)?] #AEoltt o] WE(Vector)st mW$ HAlsit. &

WM ddx i W E(contents)ol] thdle] FAA 2= AE
A (identifier) & A1&-3td 245 ZART o] AEAE ZF FFYO|AE ¢
t} AAHNE7 gFo), £ oE ALR7E Y2ES 94E WA AoA
APAg FIAT 7testn, ¥AE AEIE BRE ZEo|AdEY FUFA
A4EA Ad(2Y 35 FA=R)
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Object 4 e -
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Object 5 Object 6
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¥ 0‘0\
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a9 35 g2E Aevxe e

of ZAerES] FAL, 2TPo|UE 7 =g AH BAA PokE )
NENZE 44 82 5 ot Holth old mal B =t A
AFAGAH, Sepo]AdE/A B 4 (Client/Server)® RMI, E]JB 59 A=
the @A o3& FshArk
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41 B5A 229 79
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R AAEAES EASS WA

A AREAZE RSA LR 229 3 F Fojstd 39 429 o] 9
4 3lolE R =7} Jehdt

- 22 -



9 41 AYRE 27 IH

A& 2 7F 7rele) Zkste) 18 429 ol ALg-A QEjHo)A Ao r)A
Fdo] & Fole RE FSlo] o] 3lo]E R oA A A, EF
ALEALE R QEE T WAAE A2 wEshA ddh

AYL wfzre] Fgxag g AA & F 1, 5 AJER HIdo

T = UdH

o

ylit

2
Oozp
m°*‘

_23_



qid AN %

SEA%Y

T o EE ] oy ? / |
% Lf- I

3:"1]- pdges Az_n}\t AP F9gset

’ 00339 T B8 MYl g %

|||||||||||||||||||||||||||||||||||||||||||||||||||I|||!
FAe 2 Al IIIIIIII[ """ﬂ :

X A
.'ELELII_:LJ‘_ELJ_ ‘x (1 A]E-ﬂ,

] ‘M{@ﬁk ﬁ " : & S " k) ’:\;\, u&w«g; T

"* g
o m“f bk

AAE AR FE A D 94 2SAREe g FolA A9sAT

_24_



42 RSN 2] g ELAold GUIRHE +5 A%

(D WhiteBoard - "¢l S2xo|y Fe] BEe BE HIJESES X8t
AE =YHPA Fg2o]lH swingS °] &3 JFrame FHZ FAFA

® TeachingTool - Ze] BRxe ztE 87| 27 HIsEE FAH &
2ol UHH |22 /g T

@ Element - 22% BE 84F5F 9uisie, ZFouAe wAQx ojof X3
"t

@ WBContainer -4 % ZHHUE FoHEd Osxes X
2= E ol gt

i
po
b
it
o

AEolA Yojube RE 4FE FANFE dUS ok AAY Hase

9o 2o

//import java util*;
//public class ObservableList {

// public Enumeration elements ().
/7 public abstract void addElement (Object element)...

//  public abstract void replaceElementAtEnd (Object oldElement,
//Object newElement)..

/7 public abstract void addUpdateListener (UpdateListener 1)..

/7 public abstract void removeUpdateListener (UpdateListener ).

/7 public void fireUpdate ().

}

Observable &]AE Z g 2dE o] FY2E ARTZR R4E dqA2 &
de o8 7HA WaEst AAdHY ok o] Edo] FIHHE EE 84

243}t 7ts AAQY Serializable Etdolgte ol WiF T8t o/ wWE
of AA ZEYe]} RMIE AH&38le gl£E 2Ag7x9 848 WHWRYE
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public Enumeration elements ().

o] A=y dAY Y2E A5FFo| U3 Enumeration A (EAHo 2
2 AAE ol

Y

public abstract void addElement (Object element)...

o] HAEE YLE 824 elementE o] ARTEY £ FIEo d,
#7349 3o e WEAYA 73 8 dEd, o] Waiarssr 3&dY
g E=uE 8471 AT AZsiME F Foh 3 o)fE WEYAY
£27F =8 A$X nHdol 3t7] wW&elt. 1 Al, UpdateListener &%
HAUFE o] &3td AL 847 F7HHUAS WE ZTE2FAA LFEE
St

Me
2

R

public abstract void replaceElementAtEnd (Object oldElement, Object
newElement)..

o] WlAE< oldElementE glefil, 2 WAl newElementE B XLES] £ F
743tk EE oldElementZt A 248 W xEFze) WHo] dojuz @
=

public abstract void addUpdateListener (UpdateListener ).
o] HiAzge dAY H2E AETERV HHHJAE @ ZHd Rol:
UpdateListener 2 | Q] listenerE F7}3t}
public abstract void removeUpdateListener (UpdateListener 1)..
o] HAEE AaTEI} HIHAINE WE ¥ £ listeners AHA| g}

® UpdateListener 1€ #o]A
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o] QIg#Hl o]~ & DistributeList®] WS dels AAY 342 Yehdn.
(@ UpdateEvent &£

DistributeListel] tg ®7A S deie oHEES Uee <dEHo 2ol &
Ae 54T FRE @1 A= FAT, Fo BdstA FE3E Folz A
F720 dojd MAol ojH BJYJAAAA A & = dH

ID 82

AA S AFRE VGERR ] 3] e ZYLo|t) o] AdEAE int BYoE
AgEd.

rE

IDList Edl~E A&" 2t SHo|dEY WHF ARS AE3std AF3
T 9%& ok 919 ObservableList7t StolAES H&EAAF] ATALS
< A3, IDList Sdl2v AAAY e 849 HEds @ AH A
T2 3te 98 gt SAFQ AMEE Aurd ol cloneOMA=E AHE§
Holy), o] &8 HAal(shallow copy)E Ea A9 2HZEA o H

ol ohd, MAA AEVE V5L Aol

N

//import java.io.*;

//import java.util *;

//public class IDList implements Serializable, Cloneable {

//public synchronized Object addElement (Object element)..

//public  synchronized void addElementWithID (Object id, Object
//element)..

//public synchronized Object replaceElement (Object oldID, Object
//element)..

//public synchronized boolean replaceElementWithID (Object oldID,
//Object id, Object element)..

//public synchronized Object getIDOfElement (Object element).

//public synchronized Enumeration elements ().

//public synchronized Object clone ().

//public int getUpdateCount ().

/
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4.3 Socket, RMI, E]JB&7Z g Ao 78

43.1 Socketg 7|vte 2 F3H3I 7o R

¥ o=Eold AW 2ol A2 Socket 7N FRE JEHoz Ay
A NG Axde) FeoldE/Au Rdg gz W2 Ytk FeoldE
22 golq B GUI FANAE ugEel 24 ArAolzsaq TAY
o AuEe FYAFHeR FARAT

network

addFlement)

¢ .

4

18 4.3 Socket/Client 7]9re] A gJAE $+ %
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DistributeListClient 2d; 22 FHe| oA X = M E HA$=E o] [DListMsg
AAE EAAT Avie o AAE ol X3IIF FERE AP t,
HAAE IDListMsg AAME Xste] GA] Bt o] Fxo I2EFL
F4.13 2o
Client action Client request Server response
InitMsg
initialization socket connection IDist
AddElementsg EtementAddedMsg
addElement(Object)
UpdéteElementMsg ElementUpdatedMsg
updateElement(Object, Object) 10/ 1D]} Ovject/
ReplaceElamentMsg| | [ElementReplacededMsg
replaceElement(Object, Object) Fio][ D] Object]
RemoveElementMsg _ElementRemovedMsg
removeElement(Object)
QuitMsg
finalization connection closed

3 4.1 socket 7]Wre] F-A4b

2

ZE T2 EF
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4.3.1.1 DistributeListServer 22

DistributeListServer A& AA7IREe] A4 2l AE FRoAA A8 &&
Heth AA g 2E Ao FAE (master copy)el HFE o AHd HIFH
ot G4 2RO o] BAMRE &2 HAK(shallow copy)d& ¥R

o] Mu¥E dwtAQl AHAHY 712 FHE w1 . F 2H=s
ServerSockets @i Zo|JdE AZAEL 7|thdrt. Fo|AET} Ao
AZds) S0l o] ZoJdEY TE 23S At ASH AHAE A

2 wsol Utk $4, BEYE WA S J2EY F AR B Fol,
2% EWN FPoldEY 4FS A3 A3 Dt
2% 715 2= 48 H 2o

//import java.io.*;
//import javanet.*;
//import java.util*;

//public class DListServer implements Runnable{

/7 public DListServer (Socket socket)..

/7" public void run ().

/7 public void handle()..

/7 public void processMsgs (ObjectinputStream objectln) throws
IOException, ClassNotFoundException..

// static void addStream (ObjectOutputStream out)..

/7 static void removeStream (ObjectOutputStream out)..

/7 static void broadcastMsg (DListMsg msg)..

/7 public static void main (Stringl] args) throws IOException..
}
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4.3.1.2 DistributeListClient & 2

DistributeListCliente %% 1<l DistributeListServerol ] @2 =H<&
IDList 2 A]e] Ael& wrgdsl= 24 IDList AAE 7Hx 2 gt} ZEelo|dE
7t DistributeListClientol] ®73-& 71814, olAo]l S Alvjol digh 83 &
AT Ave A49 EE So|dECA B3 WARE BEENAE
(broadcast)3ttt. DistributeListClient:= ©] ¥ HAIXE wo} =pA 9

IDList Z4#)2] A& vlE 39, 522H 2E gl2Y(Listener)ol Al &t}

Y2 EL EZF DistributeList Q1E}#Ho]~E& %3] DistributeListClient 743
g o} ¥ £ glow, AA9 IDList AMZEH vhd 44 FRE ol
A A

g 71%5¢ Zeshetd oo 2o

//import java.io.*;
//import java.net.*,
//import java.util*;

public class DListClient extends ObservableList implements Runnable {
/7 public DListClient (String host, int port)..

/7 public synchronized void stop ().

/7 public void run ().

/7 public void processMsgs ().

/7 public Enumeration elements ().

/7 public synchronized void addElement (Object element)..

/7 public synchronized void replaceElementAtEnd (Object oldElement,
Object element)..

DistributeListClient & @2+ Distributed ¢1E]#Ho]29} 16 & ZE fi
g slgen, F¢ AMuRREEe wWAAE grdgrt AeEg &4
G =71 2837 uw)Zd] Runnable EFo]2E FAlo}l T+ B3

C =
—=
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293 JEHALE Hsld startO stop() WMaAz=e AFHG. startO7f
FEHY, TG Az A0 REOX I, P2y 2Ad=r}
B AEA runOHA=EE B39 AW REEHY WARE ZigEA "o

stopOHlAEE &AL 23 g2y 2Y=gE FAA
4.3.2 RMI(Remote Method Invocation)E 7|H¥te 2 3 Zojnc

RMIO] 7123 ZelRE THANE $lolx TEF Socket 7|WHe] Aojne
o wl2® oz THIAY. = 2ejoldee}l AWt 27 IDList A7

g AHg3te] F4 AHel] AAle]l MAEHAAE RAe TAHRG T HAWE
o] A& WolEd, ©A RMIZ AH&3ste e 2E 290l
HA-E FATY. A AW, 99l Socket 71%be] TR vima) E o,

......................

Dlstributmust
{i’“ "fBlj.iSt !
. RUistimpl, ,©
start() )
—*’ addElment() ——
4 gel...()v\ ;ijdlfiilzr(m)ent()

l_. PO 3 /G

2% 44 RMIZ| g8 MEYIATZE
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of Al=dlE 3709 SdLs FA4Ho] Yt RListe $% AWE 7ests
4A YEHolzolth FeolAdETL B 2ES WAL 27 W o] E
o]~ & Alg3le HZgt} RlListimple Zdo|dE | A2EE 7|&st: 97
A} # o] zolt}, A7t FefoldEc)A 2Er} AAH AL EXdE= &
W 3EE T 9 o] ZW2E ALET RMIListe $% AW E 73se Z
RE=tlh=3

rir

43.2.1 RList &£

o] AEWol Ak ZeoldESl RMId 71wg Fo Auldl YIsr] 98
AHEHE APIES 71483 A F8% Zot oY 2o

//Tmport javarmi.*;

//import Launcher.*;

//public interface RList extends Remote {

//public static final String REGISTRY_NAME = ”"RList";

//public IDList getUpdate (int updateCount) throws RemoteException;
//public Object addElement (Object element) throws RemoteException;
//public  Object replaceElement (Object id, Object element) throws
RemoteException,

}

4.3.2.2 RListImpl Z# =

o] §#l2+ RList¢lEHo]2E F&3F A2 E RMI UnicastRemoteObject S

ol FEE R Y. E3], UnicastRemoteObjects TCPAEYE Al£3}4
A HIsE2 A AL3E 7HsstA dlFE 750l Jdenz ol A}
£33t
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//import java.util*;

//import java.rmi.*;

//import jauvarmi.server.*,

//import java.rmi.registry.;

//public class RListImpl extends UnicastRemoteObject implements RList
{

/7 public RListImpl () throws RemoteException..
// public Object addElement ().

// public Object replaceElement ().

// public IDList getUpdate ().

//  public static void main ().

),

4.3.2.3 RMIList &=

//import java.net.*;

//import java.rmi.x;

//import javarmi.registry.*;

//import java util *;

//public class RMIList extends ObservableList implements Runnable {
//public RMIList (String host) throws RemoteException,
NotBoundFException..

/7 public synchronized void stop ().

/7" public void run ().

/7 protected synchronized void update ().

/7 public synchronized Enumeration elements ().

/7 public synchronized void addElement ()..

/7 public synchronized void replaceElementAtEnd ().

}
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4.3.3 E]JB(Enterprise Java Beans)E 7]ute =z 3 Zojnc
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<<EJB Method>> + addStream()
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"<k (BRealizRemote>

. A
< 1
Tl <<EJBRealizeHome>>
L ]
‘~.\ ]
interface>>
WBGUI : WBServeEJB
DListMsg
,Q + WBServerEJ8()
o <<EJBRemoteMethod>> + brodcastMsg
e _ <<EJBRemoteMethod>> + addStream()
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——» | Teaching Tool
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ABSTRACT

Design and Implementation Education System on
Distributed Environment

YU, Jae-Haw

Computer New Technology
of the Graduated School
Hansung University

advised by Kim, il-min

With Dynamic growth of computer network, Distance Education System is
researched in many years. Moreover, Using Computer provides more
effective Education with Multimedia.

Due to these benefits, distance education became one of the most
promising applications of computer networks, and a variety of distance

education systems have been presented so far. However previous systems

have problems in scalability and speed because most of them are based
on the client/server System.

This thesis, we present new distance education system on distributed
environment to solve these problems, and this system has been improved
in scalability and speed. Furthermore, user interaction is more effective to
professor and students. For extensibility and reusability, we designed and
implemented the system according to the UML(Unified Modeling

Language) and the object-oriented paradigm.
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