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[Agent-Based Collaborative Design System and Case-Based Conflict Resolution]

1. A4 &

HZ B0 7199 AN P A7EA S YA AA, =¥, B, Y 9F
7t Bt A g8 otyet 2 Ax BAgd uwiEt ol @ #AtE #HANAY 47
Zzte] FFAA 2 BAS AT FATHAY F2 WY EC ¥R O FLAC #F
Hu glen, G AR ol 7|54 8l WE oj7|F, HolF AZES
o] 874zt HAARE NE ¥ TRV A4 EAE HA S B A
7} o]FojA 3 k. HZ F&3 FAHIL YUE do]HAE(agent) 71¥ A2H9
gL ol FANE E&¥02 HAT 5 e WAy st E £ k. o
3 oo HE 7Nty FAFEH HA A2dE T}V AAS A2HL 4
¥ AR 33 (communication)® Tl ES] do]HAEY HRIH FAAA LAsE
A3 E @ Z(conflict resolution) E 9JAHEH F9] ¥ (negotiation) T HHEC] ¢
AAoz sdsjof & HAgn & & Uk

E =FdME 24 AAECHNA 9FXTY F5HEA #AS A7) A%
oJHE7INtY FTAFE AHA A2"E FHIHAIL, FATTH HLAEA dojHE
Axad 7oA ol ARG HAgA FAst= AA do]HAEZY i FE
FAZ AAs7] 93t FAL A FE 2 AHE vgoR A9 FE A
gAsnA e AT FE HE AFS SYSAY ol Ao WA A
271474 FAAN SAL F A AA A2 AL FE EAE FEA
18 Aastgx, olAL vtgoz Auk x7)MA oAl S HEAE AT AW o]
28 FE3Q £3 dojAEZY X4 FH £ HH uBS T FEHAE
F3g v oy YAl FE BAE EHFHZ A Hdd FE HE A -
7)(conflict resolution handler)& 7§%3te] ol & co]HEZS HEE FA3E ¥
Ao g o] Fo] F5E Al#Mo]l 2 FEE F3Y FE EA dE HE
AXNFEE 3Pt o)E nigoz Myt 2VMA, £3] 7|FAA, 71EAY, HYAL
A, +Z2AA4 AN2doA dojys A FE FAE dEdoE Z dolAE, HATY
Holel, £ 12 A7), 2 Atel7|9 Ao &4 2 A% AR g
FA3H Axd 7 AE §3o A7 FE V1Y o HA dolAEZ
25 2 A digd FEALE AFAT

B =79 oogE 2%dA AFsA € 24 AARkIAY FEHA 84
lulZo] o] AFFH2Z X Y3yl H3 WAoo RN Jo]HAE 7|&E =Y
Roltt, ZAAAT o] 2FF FEAL AAdME AFY AAvd W
gddis $8L ARE aRHoE NEstn AdARNRL Hadsr H
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[FFFAA A2 F3& 98 AoJHE 7 A2 % AA7E 43 F 2]

Aue FHE WA ¥ + dov, dHE A&y =QUe olE W IH
Moz AU + Ut

2. ALk TEAA A

1250 7199 224 A9 Add wa dA 2 AN #F0 NgHe=
‘ol QLo A AR FH EAG ojFo] I Rokdl AP 1fre =4
ojs} M2 g& AZEYAE AgFo e HAYGE FR I EAE ¢ A
79 242 etz Aok B st 719 WA E dArs AEs 2 A
B3lo] w2 AA 2AM FR wAE As A AiE 2P}z JTh
o213 Are wAT =Y AA 2 ANz AF AP AFE 7] 4
ste] BAFE, TEAAL Mol FEgRoAA wlS FLT EAE dFHID A
. @A FFe ZAANYGAME ARk M2 thE CAD A9 & AHgsta
9lx=d), 9d& 9], 7124 A (preliminary design)|A& TRIBON System, A% 7]
B A A(hydrostatic calculation)ol 4= SIKOB, & 24 (drawing)ol= CADRA %
= AutoCAD, A A A A (hull design)ol& AUTODEF, TRIBON, Intergraph VDS,
a8z 934 A outfitting design)dlAlE CADDSE AMg3lE 5 ZZhe] FokdlA
Az g2 s=go] 8§33 ggd =750 AAd o] &= gt EF olg A
2958 BAE 837 3o S FIPHT Ytk EARE o€ ANxHE
o] o] o}y Uxd3 @ HARFRE WAL Yot AA AN2yte AN
B7l 393 51 3o QA3 HAA T Ao alEEo] F WAL o
o o2 Qg AA Qi FA4L wl$- o Fo] Apdoln.
olg]gt A& 1 Wl A3 AA(concurrent design)& T3 A=Yt HR
g e FHHozN AW HAARE ZV)d AP} AL W FLI
olgigt EAE syl A% BE AT/ AT, 2 FTAA doHES MEE
T918 A FH AIZWAe] HZ B #AS Eow vt [8, 10, 11, 12]. o]
AE 1§ Aand 43 A4S 5% A4 TANE 58 UHAE e
2 % 2AaAe Yde A AT FAFEY FFAA 874 FHA W F
g JMdelet & 4 Atk [2¥-1]& do]HE V|vte] FFAHA #AY Hdxol
t}.

(B271&8847) A5 - 101



[Agent-Based Collaborative Design System and Case-Based Conflict Resolution]

3. 947 FTIHAE AT JdoJAE Vg9 £9

27N AT ZAAA EokdA FEHAE AT clolHE A2d FHo
A 710 BtE doHE S Ay, de]HETY FA Fdto] HE oo
HE A, 233 HA REES dojdES HYES HPstux o

%744 Agent MY 4H Agent

1" B @ | Tool2 I

TZ4 A Agent

b 24 A Agent

%47 Agent

[28-1] cloldEZD A7 FTF84 AEE .

3.1 dlo]AES A9

delMEE I TR S wet A8 JINEZ AT & AW MF 43 ¢
getA ‘AR Z2ad JRAFE A AHA T A% "W FAE FY
g+ e 598U AFH Z2aY "olgtn HoFg & k. tA ZE|A oo
HEE AYHojxst FE75& 7HAH AMEAlL, Ad(resource) £E ThE oA
Edo HAEuFH FAE T3 FTANEE THIE L2TEYOZA o]F0] 71X
T 7Y FAAeY 7S I 44" olF Y Az2"HELY AAFTHFE 5
CSCW(Computer Supported Collaborative Work)E F&3}7] $13 Roldt [3]. .
=R e dojHEY JeE& ZFHF7] YA "F  Defense

102 - Journal of Information Technology Application



[KFFT5EA A2d T3¢ A% dojdE /i AT § A7]T JAZFE 93]

Advanced Research Project Agency(DARPA) % o 7i@#o] F 3=
Knowledge Sharing Effort(KSE) A4 7lgd oo]dE FAAdo] (Agent
Communication Language : °]3t ACLEZ @), & Knowledge Query And
Manipulation Language(KQML)3} Knowledge Interchange Format(KIF)< 22 9
B dojol WE dojz AT [5 6, 7, 9, 19, 201

o]3§ ACLE B3l Fuwe AR Mul2 € o& ARE & FHZE A 7}
FAAY F2 58 S N2 ALE £33 & doldES T m} 9
O|HE 7t AZEO] FEHLE o)AAHY FAS aHHoR FH}e AN2d T
7N1Po2AY 7tsARE HAFEH

3.2 do]HE FAAo (ACL)

d7 ACLL ZA 9% doj2 KQMLH W# doj& KIFe] ®el AH&HE F
Aojtt. 471 = DARPAS KSE #HAA =&d W&E uges AdAAAN
o 97 FFAA AN2dg T AT FAA 7 & AsiuA .

3.2.1 9J¥ FA e (KQML)

KQML2 ojo]HEZS A g A4 AR Yo Fuz3te T #
ofoltt [20]. KQMLeO] A4 &g AT wiA|A9 FHojgtes AL KQMLE A
A& BEsE Aol olve Y AN E FAoE AL AT FYolTde A

T3tk KQMLS AA Ho vz 49 Wed Fasig m2id e %
d dojel] SdHoln o A dojrt 29 & Yok KQMLE o3t o] & Wl
3 H=(ZE, 27, 3%, 9A)E Yehdnh o] JHdL speech act o1& 4
o

-

2, old@ HES Uehls KQMLS 718 248 %8 performative)eh
etk S94E ge dd AAs $ $AS KQML £3¢ o Fr £¢ 3
29 4 Fobe el 98¢ v

2 RN ALY A% 2714874 oolHE AsdA Asd TR gL 2
@® o8 T3 KQMLY THSLE 43 uA]

Koo £ 8 wp

A
H
B

(ask-one ‘sender facilitator
‘receiver agentl
reply-with idl
‘language KIF
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[Agent-Based Collaborative Design System and Case-Based Conflict Resolution]

‘ontology Particular_Dim
:content (length h30 ?1))

o 7]4 ask-one°l FAZ content7} FE YL JEI T FAFHQA A ek
et g3 22 gHe Yol o7& 7t

(tell :sender agentl
‘receiver facilitator
‘in-reply-to idl
language KIF
‘ontology Particular_Dim
‘content (length h30 264))

o] tiste] Wl-8& h30W wle] Ao)r} duptm B Ao sl 264m T Ui
3t ool HEZY B4 dojt).

Hotde o9& HEdEE AHEY senders WARXY A$AE ey,

receivere WAA 9 F22E  JeEldAC.  ask-onedl  reply-with$}  telld)
in-reply-to= A2 BE olFo AE &3t AYF tell WIAANE FE F
A ¥ =, ask-oned HUHA jdiojzte ez @HsIE 238n telle
in-reply-to &< idlez AAFo=zHN o]Ao reply-with idlezZ AHAH
ask-onedl] WE F¥YL v3E Aot} language= content® FHEul 29
dol7t KIFY S 3|9 Prologst 2 ©& ol A4E 4% ¢t} nixgto g
‘ontology< contentol] 22Q1 o139 H & F1 e RO o do]HE Y 2
ol IHE TRV Y3 Relth 97]ME lengthd@t= KIF9 relation constant
7} Particular_Dimo] &t £EZX ] HAHO L& %3l o £ lengths
EEE Ao Fox4o BHE Lol Y ¥ o do]HEE 1 EL
3t}
ol el A HXo] KQMLE 71 d&H oz A 79 AlZ(laye) o2 UFolad % gl
=d, W& AZE(content layer), HWAIR A Z(message layer), T4 A=
(communication layer)e] ZZoltt. o] F W& AZL n@suAx s LS
g9 302 KIF # ol 48 714 t& E@ Ado(AZA Prolog, Lisp 5)&
€ 7 Jdvh U9 A, T AFS vAR e TR (senden) 9t F4 A receiver) 9 2
< T4 HEAHE ez, HAA AZES Wil Y HERE 938, gd
S)E Uehlly =3 ol wet Axztel T 7S AAIA o

okl
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[RAFEAA A2 T3¢ AT doldE 7 AS R A7 AFE #2)

3.2.2 Y|} F4 o] (KIF)

KIFE LISP, Prolog@iol 9t 4ASHAl A4 (knowledge)olyt T3 (rule) 5& EE
& 4= 9l first order predicate calculus® prefix E}g2l ¢lojolt}i[9]. KIFE 4
olgt A4 EH A& A3t A" 22 n@dE AT FHoz AAHY
omg ERF FHHE 7IAT Yoh. AT ACLY A4S A 7H3 dAo] H
B AL R ol el olE 93l KIF AM7|E& 8= . 2 =&
AME KIFE AH&3tA &3 o

3.23 +EEA (Ontol_ogy)

AFEDY 9n e d3E UF7] 4Me Holr e Ao 5L WY Jtw
3 ddojol ALgF A g FHIL YT o1FH 9 AEo] "Rt ol ACL
AT a2 HELHed 2EZXE ACLAA AH&dte o139 IS veidg
[13, 14]. €9 #WARAAA vebd KQML #WAIA 9 & FoA Y&& dLste
:contentol A lengthe] <7 & H&eA 371 $13) Particular Dimol gt 282X
E AYggozN ARE FHIT odo]HEA lengthe] onE ujel Zo|(LBP)
23 1A |

3.3 A RES dojAES (Agentification)

A2 o)lAAHQ B AHA 874 dlolA HAAREY wE HAXAY FHE T
& FEAA Na=de T AMe 94 449 Z2ae] JRE usu
Az AL FHE F UEF o159 Jdo]HES FAo] A5 oo}l e},

Yutd oz J|Ee XYL JoHES st WHde [2¥-2]19 o
transducer, wrapper9 ©o|€ 2 T2 AAAY Fo] Ut [10]. A o= ¥y
& AME3ELE do]lHEE KQML 329} contentdl KIFE 2] dtojol &tu o] &
ARl EHHoZ AY3l7] AHAE cdojAE 718 ol7|d A7t FyH
€ o] u&snt

(Arres42d7] B2 - 105



[Agent-Based Collaborative Design System and Case-Based Conflict Resolution]

A

Y

Legacy Code

Transducer Wrapper Rewrite

[2¥-2] Three approaches to agentification

do]MEE ACLS ol&3tq dolH, AH4, A4 59 HRE AGT & Yo 4
AZ olg¥ ACLE H¥E AEIL dojHED HAEH7] e doAE A
29 g3 2L 7% sdojof gt
(1) dlo]REZLY HAXNE HEd7] At AL & F de 71234 7]
(2) Contents W&< 343t 715

(KIF Q15| =Za)H)

(3) KQML<2| A Al A& (performative)S F83l= 7%

olf

3.4 AR o9

dol]AEE ke FHEAHA HAAHNA o5 HAXNEL oRA AT EHRF
o2 FAT & ety AL WS T8, olgd FA 4TL FIEe o
o]HEZ} HAgHolEolth tiA] TEY oo]AE Bl ACLY W4E B3 1
AR E & 4 Je JHHLE TE2F oo|HEE FopA I do]HEA
ACLE &5H 35+ Aolt}t )8 g 71de] Content-Based Routing (CBR) 71y
olth. [29¥-3]12 Z dojdEZRE A Ho|Hd TEE FEI %A FH
HEAE B9F0,
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[Y4F54A N2 73& AT dojAE 7 42 % AA7DE A 3E #A)

(ask-one :content ( getUnitFrameWt h30))

L.(

[2¥-3] Content-Based Routing in Facilitator

& 714 (interested Calagt ‘(speed ,HN ,?V))& THE AutdA do]AE Alx
g8 TS Je ZIEAY delAE o J&e MAWAML o] HE(Calagt)7t
(speed xx xx) FE9 EFo] #Ao] ke A& JEhlH, o] KQML &3 9
(speed ,?HN ,?V) £ AAl Aoy FRE @3 e WLAZLE KIFeZ 3
HE=6 KIFAA 22 A&Zés &2 individual ¥4E 7181719 o] doAs WS
oL Fox ¥t Hul v F2 FAE AAS obd MY o] #Ao] A
g4E RS e

=% (handles MSagt ‘(getUnitFrameWt ?HN)E FZAA FAA A% 4
il £ ggsts MSd o) A E(MSagt)7t (getUnitFrameWt xx) FEjel A Fo
g 4 Utde RS YUetdt. o] o JEAY dojHET HAGHHAA o
S 22L& ACLS 2Ud¥ yiddHelHe 554 U292 ACLY contentE
ol 3te] tell 48 AH(performative)= A @ AIAE o o] A E (Calagt)ol Al ask-one %3
e MS ol o] d E(MSagt)oll Al 2+9-8 sHFEoh

(tell :content (speed h30 15.0))

(ask-one :content (getUnitFrameWt h30))

A% v EHolE 9 CBR 7152 do]dE ACLE o= do]HEqA Hujo}
ste7tE €A RetdEts HAZEHCHE F3 H3FE oo|HENA AGHEE
sFe 7183 71sold.

(RAEN&E497) 222 - 107



[Agent-Based Collaborative Design System and Case-Based Conflict Resolution]

4. do]AE 7|t Hut FFAA A2H

4.1 N2¥ AA

2 2 Ak AA, deldEs] 7|® F4A s1FelE JATLite
< Z83023]. EAZE FFHQ APIE ATsE WE&3Q KIF 9F
FHE /Mddtq SHE ZEZA o) §3H4]l 9714 HEH KIF el zH
< M E F8 715, &5 €L FAGelation)d AF9 71%& T &
o ARz 712AA KQML #3828 AHadr] A% BFEHQ dudFS 44
. & =894 E $4 interested, handles, tell, ask-one, reply 82 5 7|E3
d KQMLE& AH&3t9 o8 JATLite 0491 KQML $3xE& EZ g9z 24
3 7150l A& ¥ I guE FII FAE ged gdA KIF Qe 9
AAMA KQMLY ¢v|tf2 A3 5= KQML message handler’t ¥ 83tk =3
EF3 < KQML message handlerd 71de E@#<Q KIF Qe Za g9 vparty
2 do]AE e AN E A T4FD. HAHOIE I} ask-one FHAE
WS W KIF JEZHAEHE 53 AIZE replyE BUAY CBR 715 <& o] 43
G do]HEMdA gB¢"’ e HridEe JBAY dolAES HAE oY
q¥x HA A
ool 718 W wet [21= MuHAE Y% dolHE A 2"l o7 H R
H A7E TP o, o]& HtgoR [1d-4]9 Zo] dojHES FE o}7d
HE Moz AASAY. dolAEE 7|BH o7 JATLite 049 EdA 53}
3, ACL2 JATLite 049 ¥4 AHH2E T3} oA H¥3F KQML
message handlerd] Hg=3 tiA] KIF A X2 E oA content’} @t o)
KIF 98z g telle]ly reply &£8A9 contentE A1) XA wo] 2o A
738t 1 handles, interested &3 A= 5@ Bt =3 ask-one FTHA ) )
AE replyE Eul: wef dojWESL HAHolEe] d¥E Adttd o oo
EA g9d & = Qlrh
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[RAZFFLA A2 73 A48 dojAE 7 A4S R AR GA3E 92]

tell ask-q\ne
JATLite v0.4

l

.
4

Internal
code

Program
Control > 9

[29-4] dle]AEZE A7 71 7=

4.2 A2=¥ 7§

A% 2714 AoIIE A2YE AR A0 2 ARINE (295 2
Fa

o] A2dgg TAFAT dolHE A2HdM tfo dojHET M2 T
A E Zhzte oojHETL E‘rE dolHEES FA4AE BE ol 53, BT & o
o)FEo] i B F2E Yook = 101@:5_ MES ol Adn SR

r4n mlo

TE F Utk wEtA 2 ggte R 7 oA EZY F4 EAC dE FEE Fol
I JEHol 2 g FF HAFHY *&31% A3 A A Al(federated
architecture) 71'd-& ANEdh o) AW AAAME do|HEES dZE WA
2 ) o] €] (facilitator)7} @2 3tH Z oA EESL 2713 AN A FAi9
AejHe] 28 HAYEH E FEFoLZN FHAZHOHIL do]HEZS FAL
ZA%1 9% E "monitoring” 32 "coordination”dt= G Fr} F do]HE
7b ACLE HAgE olE A B 8 sAdgeolee AMdA Add ACL
o Mgz S JEHNAE B3 HIGE do|HENA 1 WAXE BFa &
g5 234&8 oA ‘“"‘XM]H] FAH &4

(AEN&s4d¥) #22 - 109



[Agent-Based Collaborative Design System and Case-Based Conflict Resolution]

Facilitator

oAy
i

[29-5] de]AEZW At FFAA N2 FHE

ol¢t L FAdH lHY 98 FoA G F2F Agol UM MW
Content-Based Routing ©]2} & 4 it} '

[Z9-6]2 71848 doJHENAM MAHAE 93 HF(owner)d LF7ZAEL
dH37 3 7RE Fo2ZA JATLiteE o838 thE AHA odo|dEgte] Arwm
B 53 FFHAE Y3

- —

{ wo;v( -

|

L e —

[2-6] 71E€AY dojAES] T4 o
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[RFFTFAA A2¥ T3¢ 48 dojAE 7 42 R AA7 ) gA43E 2]

5. AGAANNY g4 FF A

_]n:

F5AA A FAA gAsE dA FEL 2R 474 4A M2
o] Az v #HAN HAE £y WE HA AN FE TAE
F & Adsior & EAojth. & =AM FEE doAEIRY FFAHA
g e ME AA A& 4*}%%% olgA NzdHoz AT + Y&
7t s Aol W4 Fad FAot olfF Wk A A WA A
A AR dod ¢ Ax JAFE A E ¥Rz o

JZo > Hon®
nu*.rz l>m2‘1ﬂllﬂr...

AA #H

-718AY  AAAL BY (A7 g Fso] 8 ul)
>> 7h5 A wje] Zo] &A

-XAgAA - AR 34 Slender

-PEAA  FERRT WSS 4% BY
>> Web Frame Z A

-1 AAA Z1BAEMR) WXE Y8 ER T R

o] A]: % = u!_-”)ﬂ
D 718 vl X A ) Hull® 9] Clearance
(Passage Way(60Cm)) &H &l &

ZE 344 34
- 712Ag 2% : 71BY FH & 1 frame S &
7N1EAYe &F
(Case 1) 1 frame& & At
AANR A JEUIEAE, 71ZAA)
(Case 2) A3 ZHAAM EZ}IE
- AgdA 83 AnYAE o HA e
AYgdAe &7
(Case 1) A 84 =3
Au|gAd ARG weE dFay Hrt
(Case 2) AgFA%F dEo E71
- FZAA 2% : Web Frameg 44}
- 71344 AA A AuRE TS A2

[29-7] AA ARANAY G2 E o

(ARr1&d897] 222 - 111



[Agent-Based Collaborative Design System and Case-Based Conflict Resolution]

At 27144 AAdMe [2E-713 2L 2A BH HoldA EA7 2As
A 9. & 7 AAEHIY 2A #3Ho ‘:}f—'—‘:}. Z1RAGAME A BH
A AZE 3 Aol £ wME A A Mol F88 9L nAE
wie dolg Zt3H #A ez ok wEe) JFAAGAE AL 2Fole
= ZA FAY WA st 717] wMASt 4 )RR E MUY =G AP
AACAE 7184de] WAH] e Ao AZ AuRAgN 23 AN 5L F

Halatr] fsiA Aol F4S GNEA dAs7E vian

TFEAANME 72 =& 939 2AAQ web frames I A A AsFnA 3
ooolgA HWH Adrke FUHE ohg JAAMANAY B S ERE B
FFE FA Brh ol AA FAHAA LTASE JAZFE EAUE AR 2L
AAFARAM R BT on, oo mE Fe AAWNAL YA A
& zdsz A [Z2E-TIAAN= AZAANM  AwAY Jl7] wxAA
(machinery layout design) #AolA 7|71} A8 : hull)re] HAo§F o)
FRHA ZFoZA BAsGe A oA AEE st JEAY, ¥y,

aga FERAALGY A RG-S 539 EAE AZY e AAL 7.
ol L HAFAAL qAFET o5 o HAL AFsty) st HA9 4
Al E A4 2 A& vli"go 2 FANE 13 AAE ol HAAL AA 2
AL 718 H2 EE o] 83t o]F oojAEI|W 97 FFHA A" A «l
AHFE 2 REZ o] &5 Ytt

6. A7)k H ol 27 co]AED gAFE A A

ojul AFF uis} o] doJHEZY Al FFE Fa] 9P FHFAA A2d
S FEEA o FARG T3 AHo] YA Az AA &@4 zpolef A A
e Al FE BAE ARFHLE Al2dsstd AP ¢ & RATMY EA]
o AUt B ZEHA YA FEIHEES IutE A Y 7%}9} ole] W& A
A g9 FIHE zesly] dEeltt. X F7R o)#F JAIFE EAE A
AT BE A7t Aokt [16, 17, 18, 21, 22]. ol AEE FoA T A9 Z4
A2 AHHE uR ez AR EAE HAd BRux sl A=} ASHEAMAE gy
dol i AZdEn. wEtA Q71ME 5FeA AFT At AdAY =g 3FQ
AALFE EAE A7 38 71y 3 2 wyel & g2auA Il

A7 E NNALA dolHE A2dE FAHoE 7NEAY do|dE, MPHA
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[RFAZEAA A2 T3 AT AoldE A S R A1 443 E #2)

O|ME, 123 TRAA dojAEZIS AA BHEL Aold 47 A FE ZAE
HAs7] 9ot WA E0AQ Al# T8 AFE £Ysty, o] ugoz A
ol~2 TZEQT. oA FZE AtaWolAE ol&da FHA YA FE 2
e FolA FAIE Brbol o FAALEE FEEa olE wRoR HE WYE
ANSFET B =EME old gde #4& aAHoRZ Ay A 9
A} 25 812 =2 7] (conflict resolution handler)& T3, ©]& s AeiHolEW
o £ oo]RET] ARTG FAHN B E JAFE BAE HFH FEF
st

6.1. A Mle] 2= F+=

P44 FANA JARE AP AT Alddlolx 75 RAH & AB37] 4
AN ANME 1BA 717 WX EAdA LAste Z1FEA doMEMA
design agent), 7128 o o] H E(preliminary design agent), A3 AdA oo|HE
(hullform design agent), 282 TxAA o o)A E(midship design agent)3te]
AHEE FAE QAR gt olEd dolAE A2t JAIFE EAE I

Aety) AeA e e vl b BRoE ARsstel g FARAD

6.1.1 Title

CBRS o] &3le AA colAEZY & 2 A=d& 7437 AMA title
& AAZ dAFE] dojuE doHES] o] S ot ol 7lEsAH

- Conflict between MA Design agent and Preliminary Design agent

- Conflict between MA Design agent and Hullform Design agent

- Conflict between MA Design agent and Midship Design agent

- Conflict between MA Design agent

6.1.2 Description

AMME AF3H K] description A8 EAE AT 8ALo2A FA
AHE ERs7] A% AFAQD AEE 7. F AEIE Jhe FoiR EA
g HAste=d #H] e AHHNES Folle 98E& FPgrh. o] FEo] A
719k 28 g o] Q4o sidsls FECZAM A EF 2 AN uj$- F2
& <ztojtt, wWEA A7l theFd T FRIL 719 =(keywords) WA ol
A 91 o) (natural language) LA o2 7]},

- X% (ship type) : bulk carrier, tanker, container
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- A7} H& 99 : hull clearance, passage way, 5
A7t He odo]HE A2® 9 : Preliminary Design, MA design, S

6.1.3 Question / Answer

Question description®l] 71& ¥ Al S0 28 AU AlUE 2523 T 2z
" At A =(similarity score)& 3otdte Fo)A EAd A e AlslE
AN A S4ASA @ Ao ed BAL AXNA B F ARAYS =
o TAAA FAALEE Zollz] 9@ Aotk 7|ME Z EX4X FEo o
& 7EA(weight)E F3A =9, 715271 138 Al FAEE H7EHA
9. t¥2 7]€¥ question/answer?] o o]t} '

- E/R compartment can lengthen ? (Yes / No)

- Can it possible to change hullform of stern part as full ? (Yes / No)

- Can Web frame be reduced ? (Yes / No)

6.1.4 Action

Action2 FoZ EA4%e wet A& & 9 Zé‘l AMgE Jledtan. b
d 71AE TS AFBoR 273 EY A$ o4 € 71849 717 WA E
Auj s, 7184 FHo] FoluwA LTS A HE 7 l% AE do]HE A2
FFS LH HAAE 7EAY doAENA AgsA Y. e FEH
ALl ol A 9] action®] o o]t}

- Make E/R longer (Move FWD BHD)

-> Execute redesign process of preliminary design

) rlr

-> Redesign machinery arrangement process
- Change the hullform of stern part
-> Execute evaluation process of speed/power
-> Redesign machinery arrangement process
(Check hull clearance an passage way)
- Reduce web frame size
-> Execute evaluation process of structural strength
ol2|g WES vt oz HA JdoHELY JAFE HEAL AT Ao a8
75893, [29-8]¢ 78D Al @ 8 BAFT ok
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i conflict between MA design agt Active

4 hull clearance or p

ge way be admitted In hinery arr

[2%-8] 3EdlZ & s 7R Aulo] 29 of

6.2 A7 SE2 A7

6.1 THE Al¥lo] A8 wgoz B =FdMde 973 A4 &3 U
A do]HEZS PEAY FPdA BAdE AAFE TAE AAHez 2
a7 A Atz 28 71l A% FEA2 ARCE [O¥E-9)% e 7@
Atk o] AYrE dolAEZS FruF R FHE At HAYHIH W
of Fo] A coJVEEZFH ot AEE HWBOE qALFEo] oA
& #AAsL, FETAIL TAHRAUE W o] AFdn AAHez sty wd
g do|dEA Hed Fe 98 s

(Ber1e$4d7] 22 -1156
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Simdlarity Assesament -

| Nearest Neighbor
¥ i Mate Algorithm

Conflict
:| _Desaription

i} Confliot Librardes fo.: ot i

Specific CR
Plans

i} confiiet
Manifestation

[Z29-9] A&7 FE8E A7)

d71A FEE A7 2EHE MErle g2 22 AA L AAIM FAHE
ZANE A E vRoE HA HAAA AT JAFE EAE HZH Y.

6.2.1 9JA4%E E{ (Conflict Manifestation)

q71Me A LA FEFAN dE JN=E AL A k. F KA
E d49Asl7] A% EA9 71&(d & E9l, passage way, hull clearance, .) @ %
Eo] g do]AE BH(JE E9|, preliminary design, hullform design, 5)¢] A

dHol 71edh

6.2.2 Goal Generator

AAIZE B8 #AAY FE Zol2 el (conflict library)dllA B4E 71¢= &
delHE W& uygoz QUL FYPstd FAA AHES Holer] A
API(Application Programming Interface) 71 <& o] &3 Al 7]dE F8 A"
AT, AAEY 719=%E CaliSetDescriptionol 8t 48 $3to Al 7|8
FE7)9 Agd.

6.2.3 AH¥] 2 9A (Indexing)
7149 descriptiong HIHoZ J19=9] njH & FF BA AHES FEA €
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o AddA FAL B JIYE, dolHE oI} BFHe] e BE A} FE
sol ol& W7oz g FALE HIH7E o] FoAdn.

6.2.4 FrAtE %7} (Similarity Assessment)
&} 7] Al = nearest neighbor 418 FS o]&3o EAX ©9 ¥ (numeric, string,
yes/no)E FAIEE Hrlsto ol & F33o

6.2.5 General Advice

FAE EF7HE AR AHEE FAAM FAIEZ HE =& AEE AFHA 8§
(ballpark solution)Z A|AI3tA o}, dWrF o2 o] e FARN A A7 A
BaA dAHE= A7t A7) g 8o ¥ &(adaptation) FHE AXA @}

6.2.6 W 4(Adaptation)

q71E 44 AANE MFHA AE wgoez FAAHY HEAHE AAF
AE B0, /4FA< a7} make longer E/R(move FWD BHD)&tl AAHULS =
az5d 7]1FAH(EMR) ZolE 2 =Y ZA & AU st FAHA AE A
¥t 9714 FWD BHD(Forward Bulkhead)@} 32 7|84 F8& A3 Y+
M4Z AYg 9u i,

6.2.7 3= 4 (Conflict Resolution) A3
dAA FE router2 FAAHQ viAR] Helz Afdte] B oo|HEY HAG
Hi, AEd WAIA o) wet 7} o] HEA A 2L AT AHAE +83).

6.3. 3EHZ A7 A HAZE AL

6.3.1 71 A4 4
- A 24
71849 7171 WX HFAANA A 71719 A (hul)Fe] o §F 3 (clearance)
2 FZE(passage way)E % IS F2d £ QS

(tell :sender MA_design_agent
‘receiver facilitator
language KIF
‘reply-with MAO
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‘content (and (conflict CF1)
(conflict.type CF1 hullClearance)
(conflict.shipld CF1 h30)
(conflict.position CF1 (hullform.frame h30 13))
(conflict.source CF1 MA_design_agent)) )
[23-10]2 71 AANA ZATAE Aodtes Fo2A 74 2ol AR
= Y9 Zo] dojAE F4l dojz WEEo HAgEHoHAA AEH)

6.3.2 A H]H
GASE A i HARE 71FAHA o] AEZFE Lol o] HAFHo]
B Wl Ae $E3Z2 AF7I(CR Handler)ol A&t

6.3.3 &2 A=7|(CR Handler)

HAdgeole28E AGwe ‘conflict W-E', ‘conflict dojd olo]AEH' S u}
goz fAAE 37 93 A 71<(problem description)g& F33tl. 714
= 719 = (conflict W49 J19= 2 conflict7} €old Ao|HEH)AFE 7|¢ £
o] & conflict libraryol A3 3tch,

Nl

_\'_‘.

[29-10] 7]1A2A colAEAA FE &4 AYE AT A
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[RAFFAA N29 F3E A8 do]HE 7k 42 € AA7E QAPE HA)

ol21g conflictet #HAE W&o] API $5E &3 Z=adgd o3 %53
2E A AR Alagog Addn. o] W API $5E o)g3td Hr A
28 e FHe g Zon, [2Y-11]& FEHE Adv|g A AxgdA
9 A 2 FAE MEHeZ BYF3 Qo
CallSetDescription("hull clearance in MA design agent”);

CR Handler

- ‘Conflict items”, ‘Agent Name to occur conflict* from Facilitator
=== Problem Description

- Conflict information is transfer to CBR system by API function - :‘:-“%zﬂ%!.u I
CallSetDescription ('hull clearance in MA design agent”'); —

CBR System

Brite (anttiaitemtion Saties \);
mu()(‘ w

[231-11]1 2 EHZA Y78t A7) A2 QoA e o4 3502 HA

6.3.4 A7)k 38 A9

oA AtalZIRE Al2dloz Agd HRE ngod B/ Jo]HEY, conflict
HE&E 23 e AHES Adivol22RE AdA FAHL F3 2290 25
A2 27|2FE A7 22 Al2doz A" EAY 7E(AEFE 24,
TAZE Dojd do]HE W)E uigoeg 2E EAY BHH AT Al So) Qd
4 #AAE& T3 IdAAY question/answer HHF L T3 F2F FAAIHES H7}
A Hew, ol& st HAHEHE oldig Zo] BA oo|HE A2wel
BARAIEE T3 FAE Hrld] BWRE question/answer AR E 38l o2
TEHE NY71Z G 3A Ha o)Al tAl Ald7]uk 22 Aladd Agw
1=
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6.3.5 A lE <--> 7|EAF de|AE
HAgHolHE 7IE2AE JdolHEAA V@Y FEFE 1 ZHY =Y 5 3=
ZF?" g WA E 53 Zo] Rt
(ask-if :sender facilitator
‘receiver preliminary_design_agent
language KIF
‘reply-with facill
‘content (ERComp.canLengthen (ship.ERComp h30) true) )

FA F 71EAY cojdEE YEUHRES H7LE Foto [(2¥-12]9 sdEd 2
ol 71#4 T8 WAl A ARE HAYHOEHAA FHRIA Fo.
(Yes/No) ©lZA EUiR ARE ottt 22 oojdE F4l Aoz ¥EF|
AYgHolEdA dedd.

can lengthen the engine room
compartment of ship ID ‘'h30*' 2

(ERComp.canLengthen {ship.ERComp

[29-12] 71 €AY cjo]AENAH SF317] A% A= 3
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(tell ‘sender preliminary_design_agent
‘receiver facilitator
language KIF
‘reply-with preQ
‘in-reply-to facill
‘content true )

ols} w2 HAH olE e AFAEA ddoHE, F2AA odo|HE F
NqAE 22 Yoz JHE FHsA o

6.3.6 A7 & Al =H

Z}zte] oo]HE Ao 2HE i FRe FHAGHHE T3 oAl A
71k 38 A 2do2 HUAT, o] JRE vEoZ /M fAF EAHE AlwE
A A&A At

A Z1E Al A”Ol A AAE E HAZHOE A Bol o] & FE oo]HE|
A st EAE Zst. T FAAEHE FESF ZI JEAY do|HE
A 718d 788 € BFgoz A i e ZAFsPUR o) W AgHE
QA AE &3 2ok vAR A & F AKo] h30 A9 N#Y T Ao
(framelLength)E& 1 Ze 9 534 .

(tell :sender facilitator
‘receiver preliminary_design_agent
language KIF
‘reply-with facil4
‘content (ERComp.Lengthen
(ship.ERComp h30)
(* 1 frameLength)) )

A7IHE 71BA MALA RPN BASE A ZE BA A @ AHA
g Aueleg Fohd oolAExY AYHE KQML WA Az 2g
el o8 2E EAE H237] A% FEAD Aol o4 m@ 2 0|58
¢ 24 812 F4L 7eHAh

[22-131¢ Al AFE G4 25 BAE A28 e PN gn
3 ztzte] olojdE A2, MUIHIH, FEAA A7), 2T AR &

Lo

L
o ag
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71Zk9) A BA A Ade dEiE o

7184 ool HE
2H %4 : Bl

clearance U|8H

TEHA olojHE

A WY ciet
HAX Mg

Yes/No

[ Ry~
Facilitator ji: s [
Keywordol 2|8t i
&‘i%‘ii‘fé;“g 24 Jl9 N

CR Handler

=\l elay

FAE Bt

AAHE XA
& qéA

=AY ofolHE

MY4H olojHE

[29-13] clojAEI M At A LA gAFTE A A2

7.4 &

B =BAE 2 T A4 $2o ud AFsAch AAE ALEA Fofo
N AAZEAA 24 TEA7] AF doHE A2Y TR, E ik o
2ol HASE AEE BAZA doHEZS =R AAEFE FAES AT
% 38 78l o8 AF $Ee AN

B 2o oot gt ol 294% & Atk

AR, °ﬂ°l%i§_ Aw AebAA Nad FEE Bohe] TSR SYHQA A
z2adge] QAN AHgeE SEdolu CAD Al2ge TR Al 4
g9 ARug ';z Qe B4 FF AH A2de FAY F Ak

£A, AAEE B2AE 4287 A5 AR 22 gF H2L NESHE

otk E3] A7 29 ddY HAAL A Ayl AMA A FE
812 A2 7)(conflict resolution handler)& F@3 %, o]& A HHY Fof
dolMEZrY FRAE FANN BAE JAZE ZAES ARG )T A3
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[RFFEAA A2 F3& AT AolAE 71 A2 R AA7PE QA4 E 3]

Z22 39t G714 AA" A7 22 gL EAE A Sl 2 %
3ol “H-°r dEEAE A0 EANE ° ‘?334 w3 AA Adel wif FAMSHA
AN Y oolHEZY AAZFE BAE A5V AY PHoE v 7§
3 H2 dyelst & & ok
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Agent—-Based Collaborative Design System
and Case-Based Conflict Resolution

Kyung-Ho Lee, Kyu-Yeul Lee

Abstract

Under the concept of global economy, the enterprises are assigning
design and production environments around the world in different
areas. A serious problem of information exchange emerges as
companies use traditional hardware and very distinct softwares
appropriate to their field of expertise. To overcome the decreased
productivity due to the interruption of information, the concept of
simultaneous engineering and concurrent design becomes very
significant. In this article, an agent-based ship design system is
developed in order to support a cooperation in distributed ship design
environments. Above all, the conflicts that occur in the middle of
knowledge sharing in the system must be resolved. An approach to
do this is the case-based conflict resolution strategy formulated to
resolve current conflict on the basis of previous resolved similar
cases in agent-based collaborative design system environments. To
do this, conflict cases that occur in initial ship design stage are
extracted. On the basis of the extracted cases, case-base is
constructed. In addition conflict resolution handler located in the
facilitator is developed to treat conflict problems effectively by
reasoning of the case-base and thus presenting an appropriate
solution. The validation of developed case-based conflict resolution
strategy is evaluated by applying to collaborative design process in
initial ship design stage, especially the machinery outfitting design,
the preliminary design, the hullform design, and the structural design.
Through the help of the cooperation of the design agents, the
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facilitator, the conflict resolution handler, and the case-based system,
a designer can be supported effectively in his/her decision-making
based on the previous cases resolved similarly.

Key word : Concurrent Engineering, Collaborative Work, Agent-Based
System, Conflict Resolution, Case-Based Reasoning, Ship Design
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