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A Performance Evaluation of Mobile Agent for Network Management

Hyeok-Chan Kwon'- Heung-Hwan Kim''- Kwan-Jong Yoo''!

ABSTRACT

This paper mentions a centralized approach based on SNMP protocol and distributed approach based on mobile agent in network management
system. And it presents a few quantitative models for systematically evaluating those two different approaches. To do this, we propose model
that is applicable under a uniform network environment, and compare network execution times of each paradigms based on parameters from
simulation. The model is then refined to take into account non-uniform networks. We show that it can reduce overall network execution times
by determining the best interaction patterns to perform network management operations from this model. We believe that the model proposed
here should help us to decide appropriate paradigms and interaction patterns for developing network management applications.

Key word : mobile agent, RPC, network management, SNMP

LM 2

YEYA #2 A2ge UEYA g4 Y4 &
Hugslz] 8 B JEYIE FASs Mg
HEHZ Fdl A4E 7E9 ¥4 59 A5 34
o2 ¥ ZTZEFZ SNMP(Simple Network Man-
agement Protocol)) CMIP(Common Management Infor-
mation Protocol) %] St} ©]% SNMP[1]l& TCP/IPeil
71¥+gt RPC(Remote Procedure Call) #4j¢ Y EH=Z #
2 ZEEEZA, F27 dedy 2R Kol A 7}
% 48 AfEHE Z2EZo 1y od# T4 FF
g JEYa feve YEHI dAoA #eE Fde] I
%3 52z #eAe Mz R34 JEHI EYYe] F
Zhecke EA7 Qo). oy EARE Bdsr] HE H
= oM VEHI #E A o|F ooJHEE o &

CRIAATLATY HYdTY
MYt PFEPRFNGY 0
tedugn JRFATRY A5

A4S 120009 99 69, AR 12001 19 26Y

sz e A7 9018 "o loH2-6].

71&9] RPCY 4FE oo]dE 9424 FAl(remote com-
munication)ell 2|3 & FHPYPA WA, o]F do|HE
[2,13] N2®e dojHE o] AME Folrhs Fo
A AYe sYste +2E Zevh HEYa @9 F¢
A& ol do|HEZ} FEH= UEHA AL dAER
olFsty Bl AYS TP o] o)F oo]HES]
olsAdolgte EAL 97 BAHEE &Y F e F
Aol g7l 8AIY, == WE A 53 Hlolg S0 A
FHE) e 2388 UEYI 28430 &8 F
ot SAE AUk gt EYZ BAE A7 olF o
o|JMES A& HT& v Hrispy] YsiMe ABAHY
Yriuo dAA 3 788 FAHOZ HY £ Ye A
597t 2do] "ot}

[9-10] M & ol F dlo|HEE o|&3td Y WEYZ
e A2"E Aot olF oJHEE o] &% H¢
2 7]&9] SNMP Z2EZS o] &% ¢ I F4d
e i, Hrbe 983 o|FofA A GUth HA HeE



Hrtgk At 39 HEQI B Aded ds §
A 27 g $EANIE ZAe vuYy Ao B
=M e WEYZ Bl 4% olF deldEs 7&g
RPC %49 4%5& ¥Ho2 Hrsizl 948 +33 Hr)
2dg 24t o] Byt 2dg AHgstd JEYA B
Azds AL oo g 24 Ay £ 32
g 498 + d& Aol

olF cOJHEE dHolHE FHAIFY o|Fsl: Y
Al F2¢ locker patterno] 89 FZ[5] 4 d& =
93 39k locker pattern® RPCY #A$ 4 3157 §
e dlF olF Co|HEY AS FHHE dely %Yo
Bos 23S 4dF 3537 A48 ZEEA, o)F oA
E7 ES =SedA 3T dolHE FAHAA ojFs:
Zo| oz}, HEF =29 YA B@sd HoHE BE
i tE g olFd: Waold, o dHolHE %
RPC W42z ZeojdER Aedd. (2@ DAAE o
EQa oA RPCS % <loldE 323 locker
pattern®] 3 WAL BFth A4 B4 A2 A%
S YEYA A8 AR ==9 AaH8Hprocessing load),
Bt 59 EAE A neisied Prlajol siAw, E A
AME MEYZ 28A0TE 2P en, 7g .48
2 FFo 28E qHo|r},

22 S

SNMPdata |
2. SNMP data | | SNMP
< P ageat

(a) RPC
RS

i. agent 2
€==b 3. data SNMF
— o | agent
™,

AN

\\\ 4. t

S~ D.data
-2

{c) locker pattern

(38 1) HIENZ M2l Al2HE 28 74X Ticle)

=9 AL ted g WA 23dA HEH2
e N2d9 7E7zd g3 dHRa 3PAME FF
HENZ 8738 ned 4597IEdE A%sa 29 of
¢ 43 298 Uk 4FeM = udF YENZE
$3d Zdg AN, Fo)F REE V|22 s YE
A2 28708 2Y & AE PIE A AN 53
A GFAT FA} &L AN

2. HEQ3 @

durAQl WiEYA #e A2d(llg Fz2E (28 29
21}, NMS(Network Management Station)= YESZ 3

HIERZ 22| RIS OIS GIOIHES Hs5H7t 69

g Aot HEYA FEAHNMS)2t SNMP ¢lo]HE Ajo]
d 533 FRE T3 ¢= Ao WEYA B9 7]
tl. SNMP oo]HELE Ut S 2E(host)? A vl (server),
Aol Eliol(gateway), 2H$-El(router), B2 2] (bridge), 3B
(hub)$} & YENZ FAHLL M=o Qe AZE
do12A YEYI #AARZ R 870 Hsle 75
< 73 3tk SNMP Cie|HAEE A #eatete]
o]~ REi MIB(Management Information Base)$} <1
Hol23tE HESZ UE F k. SNMPE o834 #
ZEs 53 Fue A9 F& Robye AFAs MIB
(Management Information Base)oltt. 3 AM&5 & MIB-
o9 A 171708 AAE st gtk EY2E @2
goe A& @ diAd AnEo] AFse MIB FoA
B &g dolet 1 Fulg g gAY 2 gg
HAEE gt

[ Graphic User Interface ]
¥
4

M
| Management Appl. I anager
NMS NMS Kernel
Daemons, DBMS
Server
Network protocols, mechanisms

i
1 i i
SNMP SNMP SNMP
Agent Agent Agent

(28 2) M8H HEYZ F2|

NMS$} SNMP olo]HEZ ] FAE 98 AMgsE =
ZE&o] SNMPol™ get-request, get-response, get-next-
request, set-request, trap 5< 57} primitive’} &9
t}, get-requests WEYZ @227} SNMP ol o] A Ed] Al
#=] ARE 87387 A% A, SNMP <lo]HES 2
Fee #e] ARE dACA RUF7] Q4§ vARA}
get-response©|t}. get-next-requests TS #a] HRE
g7 A7 WA oY, set-requestts WEYZA Fa]A}}
SNMP dlo|HES] &2 ARE WA H§ vja] Aot
trap& WEH I Tzl A 54 d3o] 2SS oo
F7] 4% A xojtt, SNMPE dolel H4 A UDP W
A& AL SNMP WA A9 A& (11| 3)3} 2.

I P IUDPI SNMP IMIB element name/value—l
20 32 (bytes)

PDU(req.} error | error

ersionjcommunity type| ID | status |index

(33 3) SNMP TIAIX] &4



70 snEEXNEIER =2 M§-CH X1=(2001.2)

3. 28 HENI P& D2t 45HII 24

31 M5 2

E Aoy #% U EYZ(uniform network) BBNA
o] 4537t £d& AAYY d5 HEHILE RE k=
te] HIEYA g9 Ze] FUE vEHNI 38 vt
AgHe F4L HEHYZ #AE Y4 SNMP HFES
s FAZREH 7HH L& get-request$} get-response
Aol it Aot U EYZ FelolA 7  uFE A
A ste 2{dol get-requestd} get-responsed A dE B
wo}7] HEe| o] Fid FUFE Fol REFAYTHL, T,
8. vizs HEHIZ 7 d@ 29 434 AN
HE|A 2 E(multicast) = 22j3HA] &gtk 2dY & 3
AHgEE denHE < D3 g

(B 1D 2UE 93 T2tolE

wehulg A 9
N g8 x=9 F
Ri il x=29| request 84
Sur nd oA r¥iA requestd W 87 HE SNMP ¥4
o A%
Lv SNMP variable names} 27]
Ls SNMP ¥i¢E9 A4§ §¢ slAA sde 37]
(IP+UDP+SNMP header)
Lt TCP A4& A AAA A9 27
(IP+TCP header)
Lva | variable binding®] 27)
(SNMP variable name + value)
g HESH I A ANZHdelay)
B HWEHZ Y &F(bandwidth)
Sa_ | °lF HolAEY 37

RPCl4]= diEA<l ZElo|dE My mdelrg, YEHA
#EAs geixse] Jedetg fd Yoy SNMP B85
9 g|2EE #WIYRZZ R itHget request) HEFXREE
8792 SNMP ¥4 ghg #BEAAA w@dld F4
(get_response). ®2Aet Ml FQd 3 A €4 A&
AHg3A €tk RPCOl W@t AA YEYA 2=(network
load)= 4 (1)3% 24

&,
Lm=£; 2HCLs+(Ly+Lyp)S,) Y

N¥A @Ex=2 riA 27 dig], @7 a8
EZ SNMP ¥+&¢ 878w Ls+LS,, #ExET}
geAol A 87 FRE w@dscd Ls+ LS. U
o YEH3 2=71 B

4] (2)= RPCol g8 A4 UESNA 28230 gt 5
2olctk. RPC #4l9] Z¢ N/i9) @8 =28 22 Rn
H 9] request®} response’t FAF}EZ, 2 'gl 2}16 L=

YEYI AAAT] 712 289

Twe=2 3 :)'::'IHL—;& @

o ofo|AEY A, 7A%e wTE WEY o P4

SNMPEI=E3 2 & olF oo AEY Holg FHd

& %3 71D o ERT o|F oolHAESY AS AA )

93 2o 4 3, A4 UEGZ 2aNe N9
ey

r_ R,
Lun= 3(Sa+ 3} 2 Swl) ®

Tua=(N+ 1)a+£ﬂﬂ (4)

% R
4 (3)9 g; g:ls,,Lm% o]% oo|HE} nHA xE=

HE A FAHE doHY ¢S yelio 2] 3)lM Sa
v AA HEYA o FEHE olF do|HMEY AVE
A A (59 #o.

Sa = Ms+(M,/payload)*( IPheader+ TCPheader)
M, = ATP _header+ M (5)
M =M _state+ M _code+ M __data

olF do]HES HA AV|E o]F oloJHESY I=4
e dolg FEE 3 M3 2l o|F oolHEY A
48 9l8A Mol ATP(Agent Transfer Protocol) 37}
2=t ATP 87t €2 Max TCPUIAIAZ EE ¥t
Al (5)9] payload= TCP payloadoltt. &8% ztzte] z7
E& TCP #d¢ IP stZ Al TCPIP HA o2 AF
grH11l

locker pattern®] A4, JAo|HE: 747 w28 UEYH
o A4 SNMP B3 2 g2 v A7IA g #
g A AEHd Fu g9 ==E o]FIUT) locker
patternol tE HA YESA 2=+ 4 (6), A UEY
3 28AME A (DT 2

N R,
Twc=21va+£§£ (D

ndA ol BelAolA wEsle] Fe dolve o
& BS.Lut 2or, of dolHE WEasl A ¥
TCP 8 271E Lyolth 4 (Mo 43 o, 242

o x=o dal, o5 olo|dEY o5 £7€E AT
£ 918 249 WEYD NAXDo] LR¥T

324
2 HoNe AA AL 2l AE dHolHE HEst
o Agd ZHE AAP 43 A @ HelviHE <E



>89 2tk <8 DM Z =29 request AFU R =
Zzte] x=o] Ui YT HE FAE ZAT AeR A
392, nd =2 riAA request ¥ @ 275+ SNMP
Age S, & 479 == 2479 requeste] 3 F
AdF FHF FAES 2E Aoz AP HEYI AQ
At & TCPE A&l o)F oo|HES} locker pattern
9] 7% 0msE, UDP %4)& AH83t= RPC $49 A4
A 12ms=2 3ok UDPY Z¢= TCP e vj3j oAl
2 A9 M=) A(reliability)S HAE ¥, WEHZA A
AAE HA 22€9cH12) locker patterno]A HtgdE
o= TCPYA o2 HAFHEZ wA|xd IP, TCP 3
H7t etk @A SNMP wWAlx9] 9= IP, UDP,
SNMP3Iti7t &7 wiel #HAIA 7 TCPE2 8 ¢ 20
bytes A% o] 2A "], 12]

(E 2> dEE A8 7158 m2f0lg gt

3} ehr] g #

N 207

R; 53

Sne 157

Lv Shytes

Ls 60bytes

Lt 40bytes
Lvs 10bytes

¢ 20ms(TCP)

12ms(UDP)

8 330KB/sec
Sa 6KB

(g PdHE FEEHE == Fd dF JEYI 48
Al ZHS v wEh )

16
H 1a
12

10

[

3

4
A,
¥,

5 20 35 50 65 L1 o5

rE 9 $

OF Wwemo

[ RPC MA Lacker ]

(38 4) d2lElE £E 0| it HEYI ARAZE BR

(29 99 AN B + g1%9| locker pattern®] 7-$-
RPCY o|F oo]HE Ao )3 JEYHI 28A3t0]
S B Atk olF cdo|HEY Yot xto 7}
o 667 olde] HW RPCRU ¢ ¥e UEHA A7l
£288E & F Utk olF coJHESY BF$ x=9] F7}
Z7tgel ael A YENI AN A5 oy
%ol 343 F718t7] Wil ol FA3g B (29
55 VEY2 #gdA7 24 x=2 SNMP dlojglg 8¢
s B5o g3 JEYI £22AHE v xsYt

(28 59 Z#E HY, 27 357t BE42 locker

HESRIZ Z2IE §I3 0IF GICINES 4sEM N

R N I ]

Erezop wems

2 4 6 8 10 12 14
R

—+—APC —M—MA —&— Locker |

(33l 5) 2t ==2 @38k &30l Ui HEHT 2412t
D

pattern® ©]F ojo|HESQ AQAj7te] RPC WAlo] H|3)
o HojFg #AF ¢ gtk RPCY A% & x=29 g
FF7 goldFE vEYI AAL AR 37} loc-
ker pattern©|\} ©)F olo]HEXT @olx]7] fiolr} (2
4 6N Z =t U2 request WAAE 2 o
S75HE SNMP ¥4 Fo d@d YEYI 28X4HE
v wact dene e ol A3 Tt

Bruzon wews

RPC MA Locker

(38 6) 2 =2 5t 23 A| ERE Sk SNMP Ho|
20| LB HEYT AQAZF H

(29 6)Y Fag By, ol% do|dEY H$7 S7t 14
ojllg] AL 7P HE& A8AIHS JERY oY, STt 54 o)
9 AfodE 713 B HESA Aol 2888 B 4 Atk

(28 DolXE JENZ Q9 Z9 Wl wE YEeYa
284S vzt WEYI 9 Zo] 630KB/secd]
3§ TCPE o|&3le olF olo|HES) locker pattern®]
HEYR AAZE llms2 o, dgZo] 100KB/
sec 571 wolt) 3msAE HENA AAA o] ZrtET)
2 7Hgsdth. £¢ UDPE ©]43}+= RPCH4-& TCP %
29 60% A= YEHA AdALE RES 3o AY
< %

® o N

Ewzob wensz
o w o

30 130 230 330 430 530 630
BN AANAE(KB/sec)

RPC MA Locker I

(38 7) HESZ tYZ0 st WEKI £LA|ZH H|l




72 BRHELMESE =X HE-CH M1%(2001.2)

(2¥g 7Y A%E By, AH R Jocker pattern®l 7
S M e 28A7HE el o]F dojHES] H$
ok 430KB/s ol4tel digZe] HEYA @A FL 45
¢ Holxm 9tk RPCY A$A dlgFo| o 90KB/sec ©l
oA 74 e HENA 2843 ZEL. olF 99
HES} locker pattern?] F-$¢ WEHA Y Zo| 30KB/sec
o4 130KB/seco.2 ZF71d wW JYEA AQATo] F7F
8 A% olfE o F 7HA e diqjo] RPCA H3 F
A5 dolHe %ol AUFoz @y WEelrh. watA
YEYT gZEo of$ A7F gL Hoje Aotk 2
gy (29 79 A 93q, UIEYZ dYgEe] 130KB
/sec o|o] A FAHY Holg AFARRT HEHA
AdAzke] AA YEHI LRAZ © BE 4T &
e AL 898 4 Ak 2 ol vIEHZ B9 H
< AugPdoy dHolg sle]dze 2] FHHE volH
o] 7|9} %ol Aoz H7| Wio|t). B =& A
ohgk mdd o skx @ gevg ghe e B2
2 YESZ L28ATE 433 & F & Aotk

4 H|ZE HENI #AF DY 45U =W

41 ¥s597 29

2 AoME vj@F UEHI B AMY 457 2
€ AN HFE HEHIZR 4 =709 YEYA o
Ao FUHA L vENZ &3 IrE. (29 8
e 77l g8 YEHA q9&L F= A A9 MEYEY
ag F4Y HEFF YENIY 48 ¥dd. 4 HBRYE
A9 HENL GYEL 5, 5, Kol°, YEHZ LA
8., 8, &olth MEHI Bt digdFo] 5 An
e e qqEL gyolth 44 HEHD F}
g Zo] 4% HHUEYI ZAFE g =8% A
oltt, HiZE WENZ #FE Y F719 HAviHE
<E >3 2o

M anager
N

BDZGBZ

Bo:aoa c%)j
8
| S _5;] ki

(3% 8 ) biTds HESHND &#H

(E 3 F7== m2ole

EEEE 4 q
Nx Zzte] 4B EQT EAFFE =9 &
Ns AByERzY 4

Ztzte] MBUES I FEAse ki v dAZe
gast A, 49 g&dE 98 Uit PP
o} HFF UEYI HolA RPCA g dA HEHA &
SAE 4 @) 2t

Ns Ny R,
Trec= lzl(((nzl §(2L5+(LV+LVB)S;") (8

Ny R,
(1/(min(By;, 8)) +2u§ 7=21 max (dy;, 6,))

min ¥5E JS0H F HLge wEse @4olt
AA v 75 dEHIAY AL A4z M HEYI &
e RZED VEYA YIdEF2 4 HE HES A
HYZ F HA9 g 27l fEoldh max §+E ety
H 3 Hgg d@ste otk 4 @A Li+Ly
S n¥A xEZolA rHA Q7o sl Bt Al wHE
ste] & dlo|He gojtt

A (9)E o]F de]HEd di HA UEHA L83

ok 4 @4 "8 S(s,Lwe ji An vEga
niA wE MEFo] $AHE dolg |t

Ny Nw JeNx+n R,
Tua= (2(Sa+ 24 Z(SuLys) @
(1/ min (8y;, 8,)) + max (8y,, 8,))

4 (10)2 locker patternoll W@ HA WNEYI 2977
olt}. locker pattern®] %%, 3y ME ENIC gF
HEYA AAA L 2Nymax(sy, 801, F MIEHA A
AAZHE Ngx 2Nymax (8y;, 8,) ©th.

Ns Ny R,
Tuay= ’g(”gl(sA+LT+r=lenr*Ll’B) (10)
(1/ min(Bg,-, B])) + zm(é\oj, 3,')))

42 M5l 24 88

el AlUEle dollA B =84 Add 2dg 7]
%28 JYEHA @ HYol Hi9 HEHIZ A3te] 28
He dyods £PAES Mg 5+ Yok dE 591 3
Mo B HEYAZ A" <E 9 2 @A
Eda #YE FYddn A4 7|Ele setvlg gES
32389 Agd AEF g Zeon, YEa HHA
(NMS)= AE JEHA 1d otz 7HRFh <F 4>9)
HEYA QA 7H TCPel Wig Zolv, UDPY F¢&
Z}2} 4, 16, 12mse|t}.

CE 4 JHd Aluel2 84

AB JESA| YENA gdA9F | jEHA AANT | FaFA
1 1024 KB/sec 6ms 1074
2 56 KB/sec 2ZIms 1074
3 300 KB/sec 20ms 1074




ol AgolA o]F cojHE] S WEYHI 2RA3L
g Z0|7] 93 HEYZ dgEe] 2 MB HEgaR
B HEHTE At 4597 24 7|22 AMddE A
A VEHR A28A2& RPCHE o]8@ 49 3492sec,
o]F olo]HEYTHE o]&3 7§ 3.173sec, locker pattern%t
& o] 83 4§ 25%secolAdtt whaEbx FHAE AlE] 2
A& locker patterng o} &3td UEQI #elE 3te A
o] 714 H& UEYZ 48A%E Zeds & ¢ +
At

HEYZ #FHE A8 A HgdE Efs 9
3= AE Jhsdth ERE ddde £3 dHdg 49
7] 9% dndFe ogw g

1. For each sub network, calculate network execution times of
three paradigms from model for non-uniform network

2. For each sub network, choose one paradigm which has
minimum network execution time

Adg duFel 93 AAY Y Jd <& 5> gk

(B 5) ¢2|50 s FHE e

Sub net. 2
Locker pattern

Sub net. 3
o]F dojHE

Sub net. 1
olF dlo]dE

(3" 99X RPC, o|F o] HE, locker pattern?t o
% 399 dnFed 3 APE <E 5> e TR
A e oY At dE F HEHI LaAHE
s, £ HA2indde] H29 YEHA AZo] 28
¢ $9% + A%

. -

Locker] 255

£
L]
|
e MA A bt

™

3492

0 05 1 15 2 25 3 35
22412Hsec)

(33 9) =8 WOl i3l HIEHT 22412 H|R

5 Wi 3 gxATIA

€ =rdMe YEYa #8 A2ddA SNMPEZE
ES ol8¥ FY¢ AFTY B olF doHEE o4
Y Zzhe g Hrlskyl S %A 2dg
Axsta, dA d9& T3 2z getolg ghe] wsle o
€ UEAA 3 Mg vasddt 25 WENI 873
% vds WEND 87 Z4Zd g 4sd7t 2d9g

HIERA 2§ 2B 0I5 OI0IMES 4587t 73

T3 20, RPCS olF do]dES] B3 E BaF e
G o2 locker patternd] @ Rdx A A
3 AA e Adele stild HEHI 2aM3E
Zol7] &l Mg B4 Addd £ FxE AH3}
7] A% et O g Ay 43 AT MES
4 JYAN2HE AL wol, Az T ofH dAdA
TR}RA e AAde] §73 PRE 2 2l H83
of ¥ris 2o Ha9 YEHI 2eALS e B4
Bt £9 F2E 49 + AL Aok

FFAT FAZA Y Hddd dEs HHE A4
HEHI 28AHE oflg xx=9 AR, B¢ 59
828 W ;e Yol Yy, Zdd AgdE 7
ZuE FRE oJ9A AN AAAE uis Bojop ¥
Atgoltt, ¢ & R4 AL oAU 2do] dnt
U AAAG dAPAE A 24 hE A AE sl
AN AFse AAE Yo

e

[1]1 W. Stallings, SNMP, SNMPv2 and RMON, Addison Wesley,
1996.

[2] A. Bieszczad, T. White and B. Pagurek, “Mobile Agents for
Network Management,” [EEE Communications Surveys,
Sep. 1998.

[3] G. P. Picco, M. Baldi, “Evaluating tradeoffs of Mobile Code
Design Paradigms in Network Management Applications,”
Proc. of the 20™ International Conference on Software En-
gineering(ICSE98), Japan, 1998.

[4]) A. Sahai and C. Morin, “Mobile Agents Enhanced Thin Cli-
ent Approach to Network Management,” Proc. of the [IEEE
SI CONS8, Singapore, Jul. 1998

[5] A. Sahai and C. Morin, “Towards Distributed and Dynamic
Network Management,” Proc. of the IEEE/IFIP Network
Operation and Management Symposium(NOMS), New Or-
leans, Lousiana, USA, Feb. 1998.

[6] G. Susilo, A. Biezczad and B. Pagurek, “Infrastructure for
Advanced Network Management Based on Mobile Code,”
Proc. of the IEEE / IFIP Network Operation and Manage-
ment Symposium (NOMS), New Orleans, Lousiana, USA,
Feb. 1998.

[7] T. White, B. Pagurek and A. Biezcza, “Network Modeling
for Management Applications Using Intelligent Mobile
Agents,” Journal of Network and Systems Management,
Sep. 1999.

(8] D. L .Tennenhouse, M. S. Jonathan, W. D. Sincoskie, D. J.
Wetherall and G. J. Minden, “A survey of Active Network
Research,” IEEE Comunications, pp.80-86, Jan. 1997.

[9] H. Ku, el al. “An Intelligent Mobile Agent Framework for
Distributed Network Management,” Globecom'37 Phoenix,
Nov. 1997.



74 EZEMeRE =X Me-CH H1=(2001.2)

[10] M. G. Rubinstein, O. C. M. B. Duarte, G. Pujolle, “Improving
Management Performance by Using Multiple Mobile Agents,”
Proc. 4th International Conference on Autonomous Agents,
pp.165-166, 2000. '

[11] D. B. Lange, M. Oshima, Programming and Deploying Java
Mobile Agents with Aglets, Addison-Wesley, 1998.

[12] W. Stallings, Data and Computer Communications(4th edi-
tion), Macmillan Publishing Company, 1994.

{13] C. G. Harrison, D. M. Chess, A. Kershenbaum, Mobile Agents :
Are they a good idea?, IBM Watson Research Center, Mar.
1995.

[14] RFC, “Management Information Base for Network Manage-
ment of TCP/IP-based Internets : MIB-II,” Mar. 1991.

[15] B8R, FBE, “ol% Z=E o|&% VEYa T 2d
Y7, {FHRAE A G2E3, ABA A2E0),
pp.676-678, 1999.

(16] H C. Kwon, S. Sohn, W. ]. Yoo, S. L. Lee, T. G. Kang, K.
J. Yoo, “A Selection Algorithm for an Efficient Interaction
Pattern out of Paradigms,” Proc. of the Workshop on Agents
in Industry at the 4™ International Conference on Autonomous
Agents 2000, Barcelona, Spain, Jun. 3, 2000.

A

e-mail - hckwon@etri.re.kr

19949 Acieia AAALEH £
(I8

19964 3dHhetE AAYIH A AL)

20018 i FFE)SFoka(o] shupah)

20019~ ¥4 #3AAFTAATYE UHY
RAATY AYd+4

BBt : oo]HE A|2% YEHNZ B WM, [Psec

FANE -
e-mail : khh@seowon.ac kr
1985 A Edigta AN AT &4
(o] 8kAh
19879 Agwistm ALHE A (o] 84 A}
1990 A &istw AMHE At (o] SukAp)
1990 ~ 8 A A Yot FAFE JEFA
gy Ry
1996 ~1997d 222 x FHNS HAastat AYdus
19979 #FHAFAATE 29 d74
19989 ~1999d Mgt Hit#Hsh) Fus
BARF: 2y <o, Ande, ¥3 ¥ A Az
¥, 945", 4405

L
e-mail : kjyoo@cs.cnu.ac.kr
1976 AgWistm ANEASH 24
(o] 3t
19783 Mgt kgl Hae AP
(o] &4 A}
19854 Mg st oishd A4kst A
(o] ghuba})
19879 Sduistal Wadetst sy
1987 ~1989d Zduiste A AA &
1990 A E o} of $KIrvine) WER S
19799 ~&8A Fddigty FHgs FRrFAFAR Ay
1995 ~ @A #=Anets] o)A}
#A E o} : Agent, Scalable Coding, BEj"|Tt]jo] $&-&, VOD, H
Ay, Fodel 44

ol

2



