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Implementation of Mobile Agent Multicast Migration Model for
Minimizing Network Required Time

Aaaad

Kwang-jong Kim' - Hyun Ko™ - Young Ja Kim™ - Yon-sik Lee

ABSTRACT

The mobile agent has very various performance according to the element of communication nwnber of times between hosts, quantity of
transmission data, agent's size, network state etc. specially, migration method is caused much effect in whole performance of distnbuted
system. Most existing migration methods have simplicity structurc that it moves doing to accurnulate continuously result after achieving
task by visiting host in the fixed order. Therefore, in case there are situation such as fault, obstacle, and service absence etc. This can be
inefficient due to mobile agent increased network required time. In this paper, we design and implementation Multicast Migration Model
for minimizing network required time by solving this problems, Multicast Migration Model includes components such as mobile agent
including call module and naming agent, which provides object replication information and distributed server’s location transparence. And
we evaluate and compare with existing migration method applying prototype system to verify implemented migration model.

| E : HEIAE(Multicast), OIEHO0|HE(Mobile Agent), UOIUHOIME(Naming Agent)

i 2 | HFE 7z e HE Iz ol F ool d

9 5% A o]7|F Al2| P BAe] wHo] % B9 &, clo]dEe 7], MlENZ dH 59
l A3 Adat gy Fe o g 4 =

= 2AE G AU webM old wAY &7 o o] HA Hdwdl &2

o
o
=
Ao
o
N
)
re,
oA
119‘_5
j:
o,
N
off
o
4
o
o
£
o

2B 2]

e T2E AR
e B EA T I e K
H519% ! T8 Ash= o

W R AR, oa C mopas

A4 s AfEguas by AzgH o A= 27 }j‘

€ s FReA Rt daen 2% £ 53T A %}*g Al %’—‘iOi dojdEe
) _

NI g

Agg At et wee
S A6 18 72, AASHE | 005d 3% 8 5 3 F glge

Pl o FN e e

;m
e e -
> D
i
_|
o
=2
32
2
o
gl
joi
I
im

289



290 d=2XMelEs=FA 0 A2-07 M25(2005.4)

of dsf TEHe2 AT 5 vk =3} SAE AFel
B B M2 BA S22 s A F8 divide
r= EOP(orphan)’a}EH['?, I} WEder & B2 £
A2 o] ZFolgtE @S FH, HEHAR 28 ge
7t o] olF oo HEE Atgsle A AAsL vz EEY
F dom A FAZENET HY Rgo| 3o o|FHEZ
HEHA Edg Frte] 9o o, ez 7&E o F
dhalo] opbd AJRE o]F WAE B doldE Av] F7}
o TAES AFPo Aol Mula B Sap 22 Abs]
TEHOE At YEYZ £22A47HE Hagsr] 93
olF Rule] gy}
2 =FdAe B4l 87 dlelM 7]E o W uwE
A5 5H€3}1 HESZ 2842k Higslr] 93 o
o] HEAAE o|F Zdg AA 2 7] HEAx
E ]—’f‘* e Lﬂ ]“‘ ool & E(naming agent)®) el €
A AAe AN Hza ARE o
EAGeZM o] Rolc) EAg
°ﬂ°l’ﬂEL HWENZ A28 A0 45 99 2449 7
SAER o]F3te] AME2tY] 8 3¢S Y mabA
olgldl o]F RdE& Y Jo|HE A AL AT B4
MAUET 54 AR AFddd, 553 I3 F¥S 9
dq 2 aaE MW AA HRES #H2dis o)
Aol HE, d& K 94' A1t wHo= QU dojHE A7
F7h] W2 WEHZ KEE gAaN77 fd 3% 2E5v
S X3 ol °ﬂ°] HEE F3Hsle] ZREEY] Alagd
&3t ]%f— o] F W27 vl Brpdet
53 é'?]r 2% A e 71E
B,

sol 4%01|A1L PIERINcp
293} 7)E ofF $A¢ TzEeg Axgd d§3e) 4
52 YAt ohAT sYAE FE W $F AT Y
D REEY

2 HEUF

2.1 21F o|F HA0| w2 o|F g4

71E ol AolHE A2FEL ofF AU ) o] dH

A 2 F SAFelY TAEL Aol Yl A4E M
stal g7, BAE dde] tANE F A YUY ZEE
oo AFn gl 2y o)% do]dE} geH” A
Aol wet s E2ER olFsta AL W, AAE 48
dlok & Ao TAEV 1 EE HT BreE® AN ol
T olo]HE o]Fo e FAst 4G o 29, B
T A&l TAE o) e dojHuel: § AR EA
*l ol doHEE F 7|y o} 4ert H & glon

5.2, syiso} 2elrlz Algd & vk
& AFAE oF dolAEY oF A 4T + 9

T A AE " F2E Aofd tiAatr] Y, JAMAS
[6le] 4= Az FH 7 4L Adsg, [7194]
= WEcks 3AERY AR A AP T2EFZS A

A8kt
g Molel7]2 o]F dlo]dEd] thet ito} &9 4

o
oM, o] ZZEZE o)F oW} o|F Fol AFo| B
A% Ayl olg o} AAF % ooldEs o)F 47

AL 3AsA gevh 723 (fault-tolerance)-S A Qs
MoleZ HA TAEd o]F oo|HES BAgozy £F
(voting)$+ M el(selection) TREFS o|48 FT&H o
F 71HS AFsAY, Ad(worker) FAEE A 93 RE
T3 (observer) TAE 7He] A5 A9 B4 7)%e] A4
g, BT HEo HAAe| gl e 7}133}1 31t
131‘4 &9 01% ofo] HE *T £ Aglets[8, 9,

E9] z}‘d rwo xhﬂ Aéoﬂ g Llésﬂa 5:51*]{1'0]
Z7hsHA "t
AA7AA AT fFE2] ofF FA} #A=A o|F P4y
2 o|F do]HdEZL Falde] A2E tie o] F dolHE
AlZHEZ o|FE v BT + g+ E4Y 22 54
AR dAE 5 gl A7t FFE olF1 el 9,

<}

10, 11, 12, 13] o] WAL #3% S8

BAE A7 H2 YEYI L8A4TL REE oF
Aol HES o) ANE ATE ATE obn o Hale

22 A BH HE 2|8

A EAo e 7]EL B FAHdM PR SAEC
iy B4l ga ve] ddo] AAEE WEYI Abd g
= AAEY 74 E Fol7) % gz ¥ HF
4 delglwo]l ~(Distributed Data-
53 28 oy B

(Grid Computing),
base), 1% % (Group Communication)
ofll A AMEE S glTH14, 15, 16, 17].
HA BA 71Hg AHEIE e A EA8E TRE
Al2g g datd ANEFE Luistn Euid AAME 94 F
al"é—% ANA & 5 9ok =g, oA

=24 Aol o
& eHgoldtess 97 AR o] 7hgatA Ho
g% eHol g el deb A EE FEY
7~‘1 #eska F

S o) Wakel &8 ARAEAA Bele] P
S8 dhte ouAE ATHT mehA a2

E2 |
2] BA A2"e o3 BAME(replica)5%
-‘4 A5

T’q



HEHZ &
Nage sy 78 A5e Al 88 BE gulelEs)
OE B4 Ade] HgHm, e 28 AAE FU4ol

13161 A EAe) did 71Ee ML 2
2l o] F do|dEe] HgHf o]F F, Y F
pil b Az" efE AN A £l BV BH
d A, olF dlo|HE EHFE g HA s|H[18, 19, 20],
o4 A58 #o $yeo EAML pds] 9% 24 7
H121, 221, JAMASI6]9] F9] 57 @2t Zo] ofF oojd
E
t}

¢

17 A2 2o gg 54 718 o AH-EI S
(Z¥ 12 o 7PEHEY 8 F2E vehd Aol
F doldE 2f, S~
2 BASAY, 25d
SF BYR QG dojHEY FE AL wAs] HF
Moz k1749 ofo|HEE & BAE oM
oo HEE o|FAI7]= Z|Folth q7]eM ke «7]A &
& kA 2wE BR
olg)¢t 7IME ol oo]HEE ke o AY &

lo
o

First Migrated Replication
Mobile Agent

bt

2% 28t 0l OI0IFEY HEIFHAE O1F 2 8 291

A EAEY AY WA =ae Bxd dojHETL F of
o) AE} Ho] AgL FPsH I Apo] UmA] BA EE
°l SAgT, 22 R4 BEE T ojHEY o4 FF

g sty oF7F HAEA 4dde A, 14 d]HE
4 98 do] g 3AER o|FsA "tk Iy o
78 2L kAY dA B 275F5 4587 ¥
3t ojoldES] A7} Azl YEHZ v go] ¥
7ol M v agdolate Holrh

be 59 J53 #A wdo e gy
2 93 7l5e] #Ela 2B FFH
A] 2 9] %—‘i‘ﬂ WAool oy EA7 o :Lﬂi
e EAE o) &ste] #FE] it TAENA
do] AAE F$ Bzl TAEZ x}]iﬁ% o] o] %
gy 838 B g1 ZHJ
st g e g g

ﬂ_._.

=~

o e
% }0{'
>
\m

oz
o,

B

_L}ﬂlrJrﬂ
LT A N )

r_l_.
2 m1m M 19 ¥a e

é
L ¢
2
m
(o3
Mo m r>*

HU
4z
é‘
re
o
2
_1
>

:LEiUr oﬂome,q g <ss TANE dejdE
=3 23 2 A} TAEqAL ojo|HE Aol #

=
oo Sy

Mobile Agent ,'
Transmission e
. Centralized
Mobile Agent 7 ™ Management System
2k+17} Raplication | .
Repllcaled Mobile
¢ Agent Migration
{a) ©F &2 I8 OIE HIOIRE S2E 3 SH Y (b) SY ZZH M) A9 SHES 22| 2 il 71"

Replication based on Original

Start Host

Original Mobile
Agent Migration

Results

(€)0l= HOIHE OlF &

(3E 1) oI CloIFE

Maobile Agent

Fault Hosf.'\

Replicated Mobile
Agent Migration

2 S e 8 Y

=H 718



292 FIRXASP=FA D HI12-DB H2Z(2005.4)

Hhg o] o @rhe de] flTh

(e} ol% °ﬂ°lZ*E7F =
o Aoy Aoz <l
H7b Ho] sz 146454
HES oF AEY BFS H"J 71gelt), o] 7y 4
delHET} Af E2ER ofF A R doJdES HA

3 thy BAEEZ oFWTh B}, o|F F zrEC 23
o} Ael7k WANA WA o)F A BA® ofolAEE

MAXE Fo A NEE deste] AstA @k #hA)
ghoolE Ui clo]HENA Sl A ¥E BF, HD
FaE Ao FAZ BT A2 BFEHn BAL ooy

E7b A 9 Ao/t 24" B2EZ AW Ho) thE EA

3. 01F 2 dA

31 0lF 2He| 91X

s ol dlolUE AARE ofF do|HEe] £3] 24
AdE 9 ME9a 4aAUH A Ase rHeR
@ ololdEe] Z7] T/t AA ool HE Axge] Aol

o REY Y EAG 199 AE 2 A 5
A8 BAlE doldEY PR olF FHe| wE o) v
Hol 2 APE nlxm 1Hug olF oo HEES ol §¥
% AAHE o) F o HEE ofF
EE

e T olo)d

ro
2
~
X

g g oF

2 o)Fdr.

mpeta 2 =Ee olF Rl ujeld co]dE MM
o IME olF el NAYE B AT A g Axe) 9A Bug Bese WolY dolWEd A
OJPEE #F T2Eo A&HA EAH ¥ o]Fat7] o A AZA AWS 93 Qo)A B FFEA ZRE 7)o
ol Al i HAAzt o]F A B FA E Z ojo]HE MIZ BAstomM o]FojAr} EaAY oo
Azb st 2e3 FoET FRY oF o] &3 HE MASe Edd 4y FHe Slde 3 sAER &
A ool e FREN ooMES A7) FIIE AP HE AJRMom o]Rax gu, FEAH srEZ o]FZ F3)
=2 F3te} MESZ AFe] HEHA LA F o] ¢atd o|F A} WAL E do|HE A7) 27 A% U
7HgThE delrh Eda 2aAg Aasdth o8 Ha), 7 BAE oo
olg} o] o oolHES HUHP EHA JYPEL o|F AE= 5% TEYWS ¥asid YEII EfIL gAi4
dlojdee] B3 T HFH #al B4, olF do)HE o 710, #e £y HAA FrEd de $EH AY F
T AFHAN #F sIgEe] ATHUT 2 H =& o] o]2ola £ orE A3 HEYR A8AZHE A
M ol d o)F olo]ldE BA /WA b JE 9] 233th (Y 2 o]|F mdo] Fxolr}
FopAe] FAs WEHD 28 Aaster) HE Y
oz Mg ofF wid HEde obF HAd #F A 3.1.1 o) 8 #
o}

Active Routing Table

Migration Host
IP
Order Name Keyward
1 A 202,31 147 181 Fal
1 B 20231 147 143 ]
1 c 202.31 147 145 EA

l Host S }
I—

E%l BL €/

b

/ gEn
/| Generator )L\
[
\

Server Object Register Sarver Object Information /"

(

Servar Objecl Raterance |

Information Request /
(Mabile Agent Cliant)

Agent Migration

. /
( Resulil” ResuC Resull C°
{ esul esul esul e
*-“77_31_7,}-1_ 5 o Regult

Mobile Agent Client

oF e f3 HAe AAE S, AN F2F Au

Naming Agent Server

| Naming Agent L

(=)

“\.,, Engine )//

A;em/Mlgrallon
Ttanster

(Mobile Agent C\le'\l‘\’ 7

| ."‘I‘l Resull -~ Z

B '_Result

Hest C

Agent Mlgral»c;ﬁ'\.

Result

Mobile Agent Server

T8 2) olF 2Ye =



o

HIEHT LAl ZA3E 2st 0|8 MCIHES ZEHNAE OlF Z2Y F3 293

7, do|HE WA BA|, Jo|HE o|F o] vl A
Fog FREFh 7+ el ¥ 2 FL ogd 2ok
3111 719= A4 #3

olF dle]HES &9 B WA $54 75E Bt
= E41 @) AHCommunication Manager)= AHERMe] 719
=5 el oojHE FER dely Muls #2| BE
(Naming Service Management Module)ell A Ag3icl HA%
d NYes veo)d AMulx el mge AAld 9 o
o ool HE B A(Naming Agent Manager)7} 2=E
Agsn A4 29Ee] ga vlo] AM¥ 29 reslove()
HAZE TZUT reslove() A2t 32258 F8) WY &
geol2uje] del HelEg HA% F, ARz 714=el
g3 Ax #HzA PAE JRE oA do| AMulx £dE
5o ol Mul~ #Fg o] dedrh

4

dolw Mulx #a] R A e J)EE o|f3ty
gol®m AMulze] iy Z#e]l: ) ulg HolEd FEE
7Y o dAae AA F2A ARE AN F gAad
A Az 22 FRE oA FA @zt Al HuoiE,
AA FAEA GAE AHE e FAES AA 4 ded
E A2 A7 EZAE H3 do|dE e AHAgent
Manager) = 1 g3t}

P

3112 A #F2A HAE AR 74
P [=

3113 ool dE A Ea 74

Ao Ag B EAS dYEE ool dE FeAe o]
W AMERE A2 A4 Fxa 2| AE FRE swo R
wA, Y& oojHE AHE Ay AR . EAd o
M2k S TrueZ 43¢} Q& oe|dE A7 P,
AE do|HE AAE AH FzA4 gl2E +F BAE
Ayl o @ AY we RE A FEA grEg £
W Exsicid A AFE #dse] AH 4o wa
H)8-3 Azl #g FA7F BA s ol A2 g ¢
28 AR7E A AAHEE £ g A4 del AT o)s
Hx oy ABE 7171 BAED o]FE HojHE A
BAse e AaS Fi dojd AR Ao H|3
AgHolx Reithe Ho <A wabd AA FERa
2B AR F Hit_Count?] &4 et 24 #2 23
o Hae] wg wim NIE Zolm Ao AN HF:F
2 AEFd

3114 o] HE o|F 24

BAg dolAde AANES WEYRE T <1FA7]7]
Y& TCPAP 7|98 WAaYa dd& 3y, 92" £
AARZ o5 E AHY PRz FE} Rz HEE o 3
F FAEY Aadd AP o5 ZAANA Ul §E
= 9Aag w2 fddoay HA e o|FE FaHAI,
FAMel vEYZ A4S siAzztd HEHNZ B3E AAS

L

th g, doJRE AT 4 olF odo]HE Awpfe] shit
ol EA ¥ 7 3len, 4 Apjd EAst: ojoHE
A= qtol d7lge 2A42% wroh

32 SH HE 32 2% dold oo[HE

HYAXE o}F ndg AHMe E4E A HAof
A AxA ArE AFshs deld deldEst dasith
meba Mu] AA ) AF FzA HPE A% e el
AE Ao doj oo|dE Tzt FhTAE RolH,
oF deo]HES] o]FE §1d 7H= % HF £9 U=
ARz 7AE retdeld Txe 4 7Y A4He mE
A8l AA 55 24 A o]y delHES ofF weld o]
Hel 44 e 7led

3.2.1 o™ dloldE 73

7|& o5 do]HE A AR o]F de|iEY T &
2B o|FE Y3 A& st 54 gy 2AE A
A WA g Abgsta glov, Ak ofF mdeMe ey
deo]dE AWl o ofe]HET} B2E o|FE 93 9
A FHAL HA%e G998 Holgdg A <lg
ol oo]dEE dlelw oo]dE FHF(Naming Agent
Implementation), do]® oo]HE #}xAHNaming Agent
Manager), W% ojo]ME A# = (Naming Agent Thread),
U9 ~#o]l~(Name Space)Z +A = 24,

yelw do]dE A= AW A 55 83 o}
Yol oe]dE ~d=E MAE] g deld Avjzg
AZ2E B8 7 AW AA S o] &3 A FZ2AE rebind)
WA o] wE HolEd FFstm, oy ooHE
2829 W9 Lol AE AT FEE AW HA N of
3 WEl HelES AT a2lm yeolh oe|AEER Y
ol Mupxete) AFE F3 7 o]y Anl2el] o) F o
o|HE MW s ARWE FF ¢ #Agstn olF oo
HE FeeldEY aAd s AW FRE NEFGoay
T8 deld Mulxe 75E AFdch (2H 3 dlo
WoMulaya e @98 38 A4 FFRE GAS
Fash= dlo|® oo]MEe FzE EhITh

MNaming Agent

dddddd
< NA Tharad Craation
Eoedy |
N
-
; Ha:
Naining Apent (Ni\
Implementation -+ Qtypag 1/ | oo Nawmung Servico

Maming Service
Managamen
Module

Hegister

(38 3) dold HoIHE F=



204 FEMeEE=EA D M12-DH M2S (200541

Name Space

Rafers Object Name

qy
T ey
=
==

e -
ey |
———
==

Tl . Reel Server Object

L

~. Reference Search

i Refers Sea rc;/
Kayword

Refers Object Name

¥ Object Reference List
Transfor

Agent Manager

N

Mobile Agant Clisnt Naming Agent Server

Regoter | e S—
Thread >< e e 4 Naming Service

Naming Agent

L)
Name Space Creation A
i i)

SBerverChject ~ §

| Thread Creation

(38 4) Hio|Y oo|MES| =34 TbY

Server Object Register

Mobile Agent Sarver

Naming Service Name of Naming
Object_ID Service

Object Reference Name of
of Naming Service Sub_Object

(a) M K OIE8 S8 H3 A2 HEH0IE 2T

Name of

Sub_Cbject Search Keyword | Keyword Option

Total Document

Count Hit Count

Hit Rate

(b) IIRES S8 HI @

(718 5)

el clo]dEx FoE &

o

J

Host Processing Host Processing
Tme for Total Doc.| |Time for Hit Count

Network Traffic
Time

PAO MEIHOIE 2+ £

GiEIEIOlY 7=

e ssg 4

Aol
Agate] dlo]g Mujze FEEH= 73&%% westr) s
Hol& #Hejel v 2se]~g ztm, vy Zso] o) Ul
oY MulxzRE v gAE AW A4 JEE B¢ 9
e wetholHE uiie] Byt oy Z Aw=g
dEtdloly F2E F3 Foho|dES] 23 Al oW el
AMulse ZetelflErt 2 7abe MW AA7E FEEN=A
E st &, olF olelHE Ay AHY olFg sT =

Ae7h delshs el Mulzd aAste MHe ¥ o9
A Al A A ARE FeholdEd whEdio

Yol clo]dE:= o]y Mulid sxE HHet *131

A9 o5& FEI, F/IE A ALEHE 7]"4
< AAE7] 98 AZE U ~H O| AE A B
Ade) Aa wxAs ARE 44 ANSEs AFe

o

2ol
=

T

P

o714, AFH A AH=e dolEmoel 2o HolEH

rli WJ

F9 dow Ho|B 34 AR S g do|goelct (2
H )&= dlolg Ayl 2o Ay} AH Y 5 719 AY o
A x4 AR 24 . gtEe dle)d dejdE Faln

4g VR

~N

7h o,

3.2.2 vigtdloly 4=

Hlolg dlo]dEE Uylo] MnAaga Adcg #8dd
ZF vl Mujxd HIE £ UEE And Uy A7
o]~ AAFA Y Aol AE
deld Aulzd] =248 Ay A4
Hole 4 Hgolth HErHolE &
o] & 79 EHol& FHE=

(2%l 5) {(a)iz CORBAS 71F ol AMulxe]r =
S My A oL B3 HT W Aled Eﬁ
Hefolm, (b)r= AtdE[24] FZEA Ay
A F9E 5o AR FAHH AH=E FF A2
o]}k o 7] A,
3 Fo ded COﬂ EHfﬂ AR el

He AUskE Helg
dolEulo] 29| o] &

]ﬁé Holm My 2ol A =
8587 Hsf siF My AA o] EE
A Hel® ofe]lHEE Mz Y
2 2#ol 20 7t AEE T AMEA] o ad@E v
nto g AA FRa)

9 2]

55 A A A 3

g 2& 7+ 3tk

HEE]E}

el Mujze 3g
HEAHRE b e
(724 5)8 (), (s 7

_L mirrri‘z

OE‘-

l



HIERZE QAT ZI40tE 28 OIS OI0IMES] ZEIFHAE O1F 29 5 295

ot aea Yol oojdEs wetely F 3z F A Aol Frhdch= Helrh Iy B ERGHE ogE
W AA] ol FS % A e vEldolHE do)E A ohE 2abE Mue] A FFzF ARE o4l deodE
Bl Ao 4¥E 93 THAG oY AMulA o] F, MAE BEASD, ENE o] HEE olFA7 7]& ofF
ol MulA~Z HIer] 9 A FHzx 2Eln Yol WY FA EYA L84S ey s HEE
Au 2o SEE AME(Sub) o] Aujxe) M oFo= ol 43 Fz9) WEIAAE o|F Rddd] o]F HLdr)
FA dlotHE R EA23]e AR 8F8s %}%1-3— T
Fo] oo 7k FAER o FE g8 BEAl® $AE 99X
33 A =& HAHUS AEE Fsle deold do|dE Mg ey oeHE

ofF cleldEd Hgd HAl 1&g} dig] 2244 2 RHY ofF ZAESI AA Azt G Wb ofg 7]
Hu o] dlo]dE ZAld fAg &5 E oF oojdHE ToR HAE ARd ofst Zeo| AX oF HA A

15 A =4, ¢ A5 g8 9o EA sds 8 o8 AY JoldE AAY A 1 INE ofF &
A BA 2 o) ofelHE o]F Ao Hg HA y FERoM HENZ AQAIZ oo]HE 7] Frte] uf
ZIgEoldth 2y o] F, o]F de|zES] o)F waut g wAE ALy & Ak (39 6)2 dodE AA &
#Ed B4 1L (2" DY 7o) Al Fzoth
o] 71 do|HES AT T2E AL BA ¥ (28 6)3 Zo] tF AT dolw do|HES] AF F

3 oojFshed olFE BAEJ A% 2 A7k §g Ade  E4 eiE Jud 5gony 0]-r°1 A, @A, AHg

oF 4, x2ES] BA F& dAREES Adns) g8 9 9= 9YE T VoY dolAEE TEY oA
$0L FHUL AT FAYe] Foirt 2BAUL A ARG ek 498 AAA A HolY deldE F
AT 1F 4 TaEd 44 WEE FAGA Rad AF e B4R TR Atk wdd welde el
aol €44 o|F 54 FREA dAolHEY 27| Frhe  oOUE 2= 44 33 eld AR 1A= Tl
A MEQD Bash 9D A MEfD 22 BT U Adlolae vEHolLe ddeld A7 AA

Izﬂbject Reference List | .- — . .

Naming Servica Namae of Naming Object Reference of Name o

Object Ky Service Naming Sarvice Sub Cbject
NSO01 Stock Stock_Imple
NSO21 Stock Stock_Imple
N§O22 Stock Stock_Imple
Nson |
Name of Search Keyword Total Document i
’Sub Object | keyword Goption Count Hit Count Hit Rata

Stock_Imple 30 108 85%

Stock_imple 15 a5 81%

RERRS
oz

Object Reference Information & Number

Mobile Agent Client
c

ommunication Manager

Agent Manager Agent Repository

Wobis ' -»M’cb‘le> B, ﬂﬂ‘e\ /,A\l‘uhflau\
foAgent| Auam( Agenl ] [ Agent Y

Ageant L PR ! i /j
RN N N, _3_ s R

Qriginal ! o i
, Agent r 3 Replicated Agent i

(23 6) olo|HE A FH F=




206 FEXISS=2A 0 H12-DT M2 (2005.4)

Object Reference Search keyword Hit Count
A 85
2 101
EFE] 91
72 A 120
A 78
A 98
Ghl 65
7 A 134
737 93
EE] 88
-IDL Interface op Server Server Port Object
Type of Object | version Name Host Number Key
(a) Hil_Count J{ZE L& B2 &
Object Reference Search keyword Hit Count

A4 134

Al 120 .

EE 101 }

73| 98 i Replication

PP %3 Number = 8

24 ]

74l 88 /

Rl 85 |4

Rl 78

EEl 65

IDL Interface lioP Server Server Port Object )
Type of Object | version Name Host Number Key

(b) Hit_Count 21& Wit HB =

(3 7) Hit_Count 71& S + 2% &

Z;{].‘:_qAE HRE IR Ao

HER My AR 232 2 Communication
Manager)9] #|A1A] @2 AH Message Manager)E& A of o]
HE #2)2HAgent Manager)el Al HBHH do]dE 44
7I{Agent Generator)?t 93 oo]dE g A48t o
HE 52 AH%F2(Agent Register Repository)ol] = sk
Foh a9 o Agd ARE Hit Countd 7]F22 o¢]
HAE AHE Hx3d o]F2A Hit ComtE 7|Foz H3A
o] £5 APk AL ApEab a33e FdE 2Add

RESH

e BA ez 49 S Y Ao|HEE RAF
A d B &3} Ha7h 2elr] wEeloh o)

o Exfel 3
w% Hit Count® 71F22 A9 5 FAsh: Tyl

el e ohg Ae] 71z,

3.3.1 A3 24 = 2AS $1% Hit_Count
BENAE o]F RAL i dolHE AHd o
A7 &€ gAy g9 2E A Fxa s

N
T
=

A= BAll @ Yehsh ¥ &g BN,
@ AH AzA PrE

Ywol A
@A WelR dolAERBH §5

o AR 3 FUW AY FHE HEsa 9= 2E 3
Eo da) ¥AZ FAYTA Ao t@ s vigs
dEe] olelm REelshl FUF LA AYS +IY
of glo} Ad ZAES ta) o¥ delHEE HAste] o

F A7 A nEEHY Aelch

adzz 71958 o&% vigdelsH e Hit Couts 7]
o8 BAE FYsted ol iPJrOI?*.E_t dle] ef o)
AEZREH H5H07 A #AxA JA2EE Hit Counts
7o s WAk Qs o5 BO%d| sH@eh: AWM A
Ao} AH FAxAE 7IELoR BAE FAdgch o]gA B
A e 8lee A AL ARA A= NEgd
wh2rh vheR FIY=S Wb HE A4 HEE W E
HE7 e A9e 4983 w2k oA o#g Wy
B-Alo] hsk Rspe} HEE 7 &

FA 2o dig dAGS FAAMZIG (" DL AA F

rH

=y
_.l_
=
=
o
=

gaAsing B3, 28 244



HERT ARAZ HastE

=

24 2laEE WgAE Yo B4 +3 Adas 47
o},

(28 DSt Lo] BAS) 47 AAHY A4 D
dolAES 7oz oo HE AAE AR x| Fol B
A BAG T e UES AT FAEZ o) FAN

AR JEYIH A58 & A o]ty sAEES U
Zt el HEZ }:/\Eoﬂk] AZHE Auo] J
SRz F, Aol A AdsteE Alejn] AlxgE A}

€ <FE >3 2 w3, 74 %Véf olo]HE A|AHS
kel AEEEM A9S 93 OMGY MAF 49
CORBA 30 Spec.o} 7]8b@ OrbixWeb 329 Z&z1a) 7
=741 JBuilder 70% JDK 14285 AH&8Hich

& NamingAgenSystem

hast
L OI% 0§ 01 & = AL~ B JJocalhost
Registered Tl

1T 0iE OIoIHES] HEIIAE O1F 22 28 297
CH 1) AME &3 3 AIAR] AR
Host ID| TP Address | Port Number |Operating System| CPU
Windows 2003 PV
appy 20231147 14 :
happy 02.31,147.141 4437 Server 2 0GH?
Windows 2000 P-v
o] 202 - / Z A
clecl) 202.31.147.147 37 Professional 28GH,
Windows 2000 P-m
ANTiC 202.31.147. . .
fmanner 02.31.147.143 Mat Professional 1.7GHz
sosee | 0BLIATIR | 4437 Windows xp | LV
U 24GHz
Windows 2000 P-M
; 2A12.31.147.14 /
yhm | 20231347146 all Professional | 1261z
5 Windows 2000 PV
iy A A7 4
yvb 202317130 M3 Professional 24GHz
Windows 2000 P-m
P 202.31.147.1F X .
regup | 2231147157 il Professional | 12Giiz
. Windows 2000 PV
202.31.147.15 4437 .
Charo | 202.3L147.153 3T Professional 24GHz
=10} x|
port name e Ca ¥ A .
4436 _‘Nammgﬁgentsvstam;i mERAS

sasae=rmi
a pchb=rmi
manner=rmi

pregunTrmi fipregur’ 44

Fappy=rmi nappy - 4437 /Moo ledgentSery

Push List

arSyster

SOSEESIMI (/508
@ rcBO-rmi
manner=rmi
chuta=rmi
yhm=rmi /iyt
yyh=rmi /4
pregun=rmi
rapoy=rmi

(T8 8) WOl oo|HES

Keyword
[z

Motille Agant Migration Option

Wulti replication

& REMAE WY

Selected Information View

| A~ 0013 5508 |
o LY
a1
a1 >
HAANDF AN+ EL4RA T A
Aol L !
231/ 38

O3 9) Z2REEIRY ALY TE 3

| AN AN | WX AR | BIEA/IFRUY | e-mall




298 FEMR(ESl=2X 0 M12-DF M2= (200549

WA, olF oo|HEE o|FA7EHE & 3
ARE dolo} g} oitsidH °'EiLi 72
delHEE FatH& oF Al 4 ¢y o
BHALE o|F Rulefr = o]F de]dEe H
Yol doldEs] Hetde]Eg AN %& A 7
A Aaxa A derl oldst Aue 74 ofF ofeld
= °]T"]%l FAEY A9 vESAY A58 & ii
7 & F AHE dHEd we 3aEe AY 9
o} 7} ‘@“‘3’\\‘5‘]—‘ ;F SEETE o oojHES FEXH
A grom (g 89 ofefd] H X3 Update HES ¥2
520 AN FAEQ AEE AT £ 9l

2 ag x2ER FAA WESA £oAE 2R
MENZ £8A7H 7 AY BAEZ o|FE o A
oF ool dE FolA A% ¢ 7Y 2A WBY o)F of
JAED EHAZNA FUNZL W Azkoln] o)& ¥
A9l o5 o|HET HA BrEdA A3}E AAR HE
ot Atre) 47) thEr) WEel WA%eR EAW oF
ofoldES A F2ES e B Aol Erhe A
o 517 et A¥e gl BAEE oz 103 v
Balo) FaAgon Ed, 108 BEE WEAD L2847
o WS Pokod o % ololWES NAY U AAHR 9
22 UEenh olol Ws Aol Ak < 2>9) g,

)

.

—_
==

Yo ool AEL oF doldEs] $EH Ay F4e S3H o|F WA 3 5 1918 27t $AET A
A8 BUH FAEE AN (38 9yl A BAEE 03 Ypdel AAREH FAU AAS £ o173
S BERG oleld V)5 ofF doHE oFE A B FUrk o] I AW Ask: <& 3> Puh
49 same UG 94 TuAA £3 uE AE o
ojs} o] ylo|H olo|HEY S2H 7+ TAER o% CH 2) HEFHAE 0|F dhalo] HIEQT AQAIZE
ol ME7} olFshe] HRE 2qd T, ARE 744w (Hims)
A AL +d) AANE TeEnYy AxEL TE e
N7io} @tk (79 O WEIAAE WD 71E o)F B g | 1| 23 4|5 |6 |74
o A9g 98 THY mxEEke) Aadold, cas
1 316 | 5297 | 9422 | 11257 | 13587 | 20124 | 26924 | 35045
42 Ms™I} 2 309 | 4985 | 750 | 10895 | 18895 | 19836 | 268561 | 39875
B }\‘l' )\] i%‘ oﬂ )‘ﬂ E’J ’\é% Jé' ]"‘E F= LﬂE °.]EL X 94 =9 3 250 593 | 8954 [ 120011 14915 1&36? 223145 1 36520
8 FAE ’:‘:E"ﬂ@ *IZ_}% ]’76 _}1 A]—%Z} -B-:ILoﬂ ‘:His_} 4 266 | 5078 | 8781 | 10024 | 14532 | 18782 1 29110 | 36247
s qEND Aanpue Htdden Age A% 5 21| 4964 | 822 | LIiG4 | 16861 | 1959 | 23600 | 3051
H]E.%IELE’J EHQ% ' 100 Mbpsol.l-. SrE 7]_ 7_]3]7]_ 15m 6 250 ¢ 5073 | 8750 111203 | 16025 | 17068 | 27060 386:?9
_ 20“_1?1 LﬂE-ﬂE’. ?}%‘ } ] 1 Sgﬁ}ﬁt} -131 )\%Ell 7 281 | 4969 | 8812 | 10115 | 15548 | 18960 | 29036 | 39457
SAENA Mz -Erﬁ‘-"ﬂ ol 3 7_]-7_]-_,] 4 A2 }‘i{_}‘\:’ 8 234 | 4969 | 8506 | 12680 | 14580 | 20542 | 20854 | 37452
%'O:_lé]"jr. 55‘:'1', 0]%_ Ho]"iloﬂ D:}E z].o]E_ Zi/’\ﬁl-ﬁl-ﬂ %Z_{H 9 312 1 5081 | 8750 | 11805 | 15829 | 19963 | 30457 | 40112
FUE 499 2A%A gt o)FF F4A e A B B Bl Kl Ll i
oo A= %,7} }\] 94_?_2_1?_ 2z B]]iﬂb‘}jl '{L‘Ta"ﬂl Hat 273 | 54T | 8013 | 11255 | 15683 | 19253 | 28917 | 38421
?]—‘?-]P_Oﬂ Ul]-% ‘é %% Z.,__% _HLHﬂ ° f?‘} Zﬂc’]‘:} FEFEAA 32 100 210 851 842 904 | 1239 | 2005
A A AE NES HQ]”EH% OJ}O]JﬂE 7-‘,”4]% e —"'i,—ZﬂfS]-Oq Azt 2 328 672 | 2665 | 2448 | 2974 | 3970 | 6212
(E D 23 0/F wAle] YEYT AU
(29 :ms)
EoE
55 2 1 2 3 4 5 [} 7 8
1 3211 21000 37500 50254 8OR0 125876 205486 322215
2 3210 20040 33910 30R65 2562 126988 215432 328541
3 2500 17500 34840 88756 87245 134502 210256 330215
4 2810 16240 35980 57965 87451 130256 205482 345860
5 2660 15640 33300 65540 245 140222 223602 BA5R1
6 3150 14680 36950 5999 88212 140655 214587 338546
2660 17940 38300 60540 50154 139952 215036 33421
2960 19580 38750 51256 91754 128455 238754 30178
2340 20320 36890 60478 89069 139852 235487 354580
10 2567 15620 38750 59854 Q457 134452 201253 304781
b: Rl 2807 17956 37017 37550 83512 134121 218047 340092
FFa3 313 2391 1667 3795 2063 58G7 12226 11839
HdlHak 871 6320 4840 10286 6509 14779 37501 32566




HIERID 22AZH HABIE 215 0| OICIMES BEIFAE 01F 28 s 299
(E 4 22 MZH ojF Yale| HET 4247
(¢+$h:ms)
BAE £
1 2 3 4 5 6 7 8
HEgs
1 2915 18060 37589 55602 88854 135641 202541 355482
2 3842 21000 36892 56845 89562 145210 215412 356200
3 2475 15750 37548 57421 87343 132568 213564 364510
4 3102 18060 39542 56852 85421 142060 201245 342514
5 3051 18093 39512 56395 86547 145215 235487 332585
6 3102 17409 30522 68002 88451 135481 235840 345215
7 3001 17703 38665 B7454 87451 138745 236580 365487
8 3221 15435 37225 59684 89520 139850 235458 332012
9 2750 16086 30001 59852 7451 145261 205481 339854
10 2856 17703 30215 57842 83025 157341 215487 357841
ey 3021 17530 38371 57635 R7883 141786 221710 349170
FEEWa 308 1586 980 1321 1296 7281 13925 12393
FejAa} 1167 5565 2630 4350 4141 25273 35344 33475
{H 5 Locker Pattern ®&le| LIET 4242+
(49 :ms)
BAE
1 2 3 4 5 6 7 8
EEERe
1 1140 1285 16775 20542 20856 41458 53250 70110
2 1064 14760 16025 21450 28754 39887 54110 69825
3 1248 11955 13675 23641 29654 40568 53268 69520
4 1060 12900 15625 29541 20250 41587 54215 70256
5 1016 12180 13675 21014 28008 41552 53250 71548
6 1002 12885 16025 21563 28568 40008 53689 70364
7 936 12420 16025 21548 29754 42008 53774 71254
8 1060 11955 12900 22140 28456 41552 53225 YRS
9 1004 11010 16000 2235 20851 41845 54100 69554
10 115% 12885 14650 23652 20880 40881 54258 70158
it 1069 19584 15158 20% 200302 41234 53714 70247
EEpuU 91 976 1308 1018 570 649 433 672
oA At 312 3730 75 3110 1424 2121 1033 2028
A2 Az ol A6, 7, 8, 122 g2 FTAE FHdf £5 zZevh ool oigh H4F Zd= <& 5>l VeI
3 Axe] BASAE 1 o]F Y AFHYL RAGsE W] °M¥%ﬂ%§%%ﬂﬂ?—ﬂ7ﬁlﬂ1°] W3
o} weA dA BeE 2AEAe] ZAEA Az W AAE o|F H2g 379 TLES fldoz A4S 53
AstAE AE, olF doldEs © o oF7 Erted ﬂ@ TYE 719 o HEHa LaNDE &
Ao Hng A2g AxAYdd, AZPY TAER oF ol #H7t % —Er*iﬁkﬂit}. <E 6> HE|HNAE o]F ub
3o A4S s oo Y HY 2 <& 4o A 7} 711 o]F WATe] FF VENA 4QA gko|Th
e} At} A A, SAH o]F WAL oo)dES HAYREW
Locker Pattern ©|F #2420, 21, 2] ZF 2Eq FrENMY ARZ EFste] o|FiEr] wio eoeolHE

A e A ZeeldER AFHI, olF ddoHE
AL thEe] F2ER HYREWE AT oFdte T

2707 Z7hen. mebd ojeldt ool dEe
dedz sgn va

R I



300 HZMel=te=2 A D A2

E W

(20050

(HE 6y ZE]FIAE O|F Haln J|E O|F Halel Mt HEYZ AT
(h2lims)
ThE 4 , . _ .
R 1 2 3 E| 5 6 7 8
=) 2807 1795 307 57550 83512 134121 218547 340092
7)1
o] F A A%y 3021 17330 38371 57635 87833 141786 224710 970
2]
Locker Pattern 1069 12584 13153 2036 29302 41234 53714 0247
Aotk
ol 5 gEA=E 273 5047 8913 11255 15683 19253 20017 38421
2]
w8 AYS Y3 VEYA Lo gte] Fohgch =3 © A ENZ 28 A0E A4y g8 A4 o 5

~E Fo g diges ofFaore 7
4 A
Lgrgte] HEALRE o]F

% gleh,

T A,
e pass

HAe 4

A Az
% %ol

Ao ¥ A% REALE o
o AW AH Aug HSehel do|WE AAE

A8HE

2+ AL

o ou=

P
o
fol
Ir

B
o
2

= 427 o)
Ho“ﬂqolﬂr 512
2 A2
]% dlo] MES] B2
a4 e _,_,4,1_,
Al ¥A, Locker Pattemn H
szzJ ‘-‘“')‘}EI_EJ-
I 9h

o] ;&

e &2
o]

Q\I
_it.
lo

=2
©

f

o
ri
e

|

i,

ot B

S

wg [m

'm
_?_
=
=
9
N o
o =

%7}1} o E'_

O
==
N
—_

— S ox

ol
>,
{3
-

)
' _>‘.i_|‘ 1
a2
ofn

[

= dojAn A
Al7re] Z71ec}, aEnE JES=A
w2 H o) Abga]

o 17 4

d} ,(g

A4

rxo Mz
L)
ok
i

e
ol
—_
lul
d

% 4

@ el b 29l

*%a #7o) 1,

B
T

2.

o

af

.|

)

f w LJ = o
rJE
ful
~
>.,
|
L

Aelst o HE
o}

@ zM

]-)~1___

e
EAg: )
=

ZT1ET
to WA el oyl o
HeEda g4
wel Aok

93 4224
Boatg

O HI

é{mlﬂ

A
= B
=

st} Al s2ER ojFHER HEYga 7 W

HEHNA 28442 7

Ao

daslBoewy e AHyo|y Fofrt

| Ml AAE do]d clo]HE

o T georg Y g4
€ #9an Geo de o
A8 BAEd O 49 4

5. 48 A ¥ UTRA

Eo g 2¢" HolE
o] dE2) o] F ¥4

HAAL gl ¢

ATk,

B oerdAe 71E ol doldE AlAage ofF M4y

HAAE o)F 2% 47 2 Tdsdn o
= 0 el ool HE el ool
S oA, ool A Ay AT dolds 4
7, eloldE o7, Edols $o a4 EFa

i
rle
ot
L
rH

oleld malg 9s BAF Aol A gza 4us
Jg wHos A AAs o BRE ohig 79

gl Thsa Wy ololdEs) BEAAE
A gal olF doldE AAB HAls: T ¥
A WAUZe Tx %Al £8 A@sE Pl B A
At webd WEAAE o)F A ooldE A
dal 2 gAE9) 41 THA veld oo dEd $24
A AR HNE B olo|dE AT HAse] 7}
A ErEz olFHRE BA A2} fid AEY 84
& ATa Ve *BMV be gaAR elel Rt

9 o] WAL A=y dsted 7|E o3 wrAlel LapA
A2 AzA, Locker Pattern ¥WA1S ZTREEY AlAd A
E3to] FUE BeH HolE% 71H=E TE2H o)F e
o|HEE o] FAH Kitdl 87H—4 FAEAA AR £

S st T ARE VMK JEHZ 484708 4
Bat )

Ay A, 344 oF WAL JEYA LB
2807 ~340992(ms), A2 AxA o]F @2 3021349170
{ms), Locker Pattern o] 4|2 1069~70247(ms)94 A ¢
o] 2avoy HEALE o o
Zo] AaEr), o)gf Fo] HE -?'HiE o] a2 UE
Az Ao i YENA L8NS gargdon Eg
Ao}t Aof7t LA SF EAEE
Hol oo]dEd & ¢ glonz ofF do|nEE o
F AN G SAE gg Ay AHAAE FAskh

FF ATHAREE B =FdA stA)

AA A 2B ZZAAN AL 59 FA 3AE F

2
%

P
S
w2
i
5
B

-

9] Z7bel| b AA HA & Fsts] 98 Hir Count®
Tk o}l Hit Rate’} Total_Document Count 5% ¥3%st
o dAG AHE & UeF st -rlilwe— TgHor 19
sto] HEFNLE ofF Zuld g 45 Hrtete A7
Tefefojel gt} E3 dlifR 11]5«‘?451 g = A gol



HIER A QAT A0S 28 015 HOIMES] BEIRAE 0IF

FHeeng #3se A7/ Bas,

#

#H

Ho

[1] Ahmed Karmouch, "Mobile Software Agents for
Telecommunications”, IEEE Communication Magazine, Vol.
10, pp.24-25, 1998.

[2] V. A. Pham and A. Karmouch, "Mobile software Agents:
An Overview”, IEEE Communication Magazine, Vol.1l,
pp.26-37, 1998.

(3] P. Bellavista, A. Corradi and C. Stefanelli, "4 Mobile Agent
Infrastructure for the Mobility Support”, Proceedings of the
2000 ACM Symposium, ACM Press, USA, pp.539-545, 2000.

(4] J. W. Baek, G. T. Kim and H. Y. Yeom, "Timed Mobile
Agent Planning for Distributed Information”, ACM
AGENTS, 01’, 2001.

[5] D. B. Lange and M. Oshima, Programming and deploving
Java Mobile Agents with Aglets, Addison Wesley Press,
1998.

(6] FH=, o], AL, "Java PolE o|-&F A o]FAlLH
of HA F FE, ARAREEA, A6A, ALE, pp.l24-137,
February, 1999,

[7]1 J. Baumann, "A Protocol for Orphan Detection and
Termination in Mobile Agent Systems”, TR-1997-09,
Stuttgart University, 1997.

{8] K. Rothermel and M. Strasser, "A Fauit-Tolerant Protocol
for Providing the Exactly-Once Property of Mobile
Agents”, Proceeding of the 17th TEEE SRDS98, 1998,

[9] B. Venners, "The Architecture of Aglets”, JavaWorld,
http://www javaworld.com, 1997.

[10] J. Bradshaw, Software Agents, AAAI Press/MIT Press,
Menlo Park, Cal., 1996.

[11] IBM, "The Aglets Workbench”, http://www.trl.ibmcojp/
aglets, 2002.

[12] A. Fedoruk and Ralph Deters, "Improving Fault-Tolerance
by Heplicating Agent”, AAMAS'02, pp.737-744, 2000.

[13] J. Vitek and C. Tschudin, “Mobile Object Systems: Towards
the Programmable Internet’, Springer-Verlag, April, 1997.

(4] &4, ol 88, "3 B4 7jglof o] 44 He2 dwalF
AEA =2, AT A3E, ppR73-824, October, 2000.

[15] N. Adly, Management of Replicated Data in Large scale
System, Cambridge University, 1995.

[16] Bo Li, "Content Replication in a Distributed and Controlled
Environment”, Journal of PDC, pp.229-251, June, 2000.
[17) Yuri Breiibart and Henrv F. Korth, "Replication and
Consistency in a Distributed Environment”, Journal of PDC,

pp.26-69, September, 1999.

24 23 301

[18] E. Gendelman, L. F. Bic and M. B. Dillencourt, "An
Application - Transparent, Platform-Independent Approach
to Rollback-recovery for Mobile Agent Systems”, Proc. of
the 20th Int. 1, conf. on Distributed Computing Systems,
2000.

[i19] H Peine and T. Stelpmann, "The Architecture of the Ara
Platform for Mobile Agent”, Proc. of the 1st International
Workshop on Mobile Agents(MA'97), Berlin, Germany,
April, 1997,

[20] M. Strasser and K. Rothermel, “System Mechanism for
Partial Rollback of Mobile Agent Systems”, Proc. of the
20th Int. 1, Conf. on Distributed Computin Systems, 2000

[21] K. Hoscon and et al, "An Intelligent Mobile Agent
Framework for Distributed Network Management”,
Globecom’ 97 Phoenix, AZ. Nov. 3-8, 1997.

[22] D. Hagimont and L. Ismail, “A Performance Evaluation of
the Mobile Agent Paradigm”, Proc. OOPSLA’ 99, Int, Conf.
on Object-Oriented Programming, Systems and Appli-
cations, November, 1999.

(23] H23F, o4, "HA B £ ojF oo/ HES B o]

4 GA, AR A =EAD, A11-DA A2E, pp3sl-
360, April, 2004.
(24] A3E, oldA, "vje] o] HES] vElho]E|E o] g3 F
H ool dES g8 @ 52E o] 73, AR He|ota| =k
AD, A1-DA ALE, pp345-354, April, 2004,

TR~
e—mail : kkjkim@kunsan.ac.kr
19933 Tt 3he] g B eta
(o] g4h)
19009 2 AP B 7) FE A 5ok

20044 TR 7 FE A 2905

Aol ofofHE EAHA ALY FF dolEuo] A
i &

e—mail : khyun00l@hanmail.net

20018 At ek . A SRE A B el

] (o) &2

20031 T AFY AR e
(]84 4h)

204 et HHE A E AR
AR

okt ool dE, A ALY, e nTo] Wo]E e~

= ]

o

fac
at



302 S=EMEiTE =20 MH2-DT M2=(2005.4)

4 49 X

. e-mail * tiny89@kopo.or.kr

1993 ZAbhe A FE QL
(o] 8FAb)

2000 HThshal 7 e 4 2 7} ak v

: (o84 2})

4 20049 it e A 8 et

b g

BHE ol dE, EAAAA 2=, CDN

o] oA A

| e-mail : yslee@kunsan.ac kr

1982 Aefshar A apA ek E(0) 8HAL

19849 Addi gt A Ao 34 AD

1994 A5 dgta dibgggeay
(Z-etekAp)

199541 ~1997d 4t ghal arFR ) 2

19971 ~ 19984 University of Missouri w3

19999 ~2001a w4kt AabA A A

1986 ~ @A) Tt n AFePgusistn g

SR



