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tecture, .Autonomous Agent Architecture 3714
2 EH#9tHShen and Norrie, 1997).

2.2.1 Facilitator Architecture

Federation multi-agent architectureg}ix &
2]& Facilitator Architecture= SHADE 24
EJA A1 (McGuire et al, 1993), PACT
Z2A e 72 H A Cutkosky et al., 1993).
Facilitator Architecturee <18 1>3 20|
Facilitator o]o)HE S} o] T E do|dER F
A5o] e, AgentE2 FacilitatorE %3}
ME AFUA IS 3, do|HEY ARFY
Aol & Zz+e] nfd 71%E FI3) %
E3% =79 A4E 7ML Uk Facilitator=
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& A 2 2375 52 ATde 98s 59
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2.2.2 Mediator Architecture

Mediator Architecturet™ Federation Organi-
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2.2.3 Autonomous Agent Architecture

Autonomous Agent Architecture= Facilitator
Architecture, Mediator Architecture®t= €]
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rule name Accept Order

if  contents name = order

then send product_width and product_length and
product_hight and raw_material and part_ width
and part_length and part_hight to
Manufacturability AnalysisAgent

rule name Accept New_Order

if  contents_name = order

then broadcast job = delay to all Agent, and send
product_width and product_length and product_
hight and raw_material and part_ width and
part_length and part_hight to Manufacturability
AnalysisAgent

CRWPSHBE o Y RS B RS

rule name Accept ManufacturabilityAnalysisResult

if  contents_name = Manufacturability Analysis
Result and ManufacturabilityAnalysisResult =
yes

then send use_for and model_name and number_of_
part and process_time and product_width and
product_length and product_hight and raw_
material and part_width and part_length and
part_hight to Process Planning Agent

3.2 Manufacturability Analysis Agent

Manufacturability Analysis Agent+=
HEo] ARE Jgitel Az 1 of
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‘Cavity Plate®] ¥ A47} a>600, b>270,
c>4000]2H4H, Ato] Erhs3int)

(constraint_rule_002

(size_a ?a)
(size_b 7b)
(size_c %)

=>
Gf (&& ( >= ?a 600) (>= ?b 270) ) (>= ?¢ 400))
then (assert (manufacturability no)))

3.3 Process Planning Agent
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AEZA, oldg FAHAYY y&$ ol&3}e
A 7RG8R %7‘374]3-]% FHYHAYEE
], 2002a). F¥olgte AL 1 FH7 thFélo
TAAGo] v HEZ3A, &9 T/HI} H
%3 3L oldy IFAAYH o¢ fHAREIA
°l& o]&3h= Rolt}h A dFY FAHAY A
MR o9 FAS FAHA S oA ol
AZE 589 344 F84 o3t A
RE ug dve), 2EUZ 7}
FARE F8E F&35y 98 A 233
AXH FAAYES SR M AR B
Z3}7] 98| A k-nearest neighbor €31

o3t

ooft 2 oX

o} to o
tlo ™




HEGH2| F27{ AERHE A LEOoITE J|ut HAX|HA|I2Y

3.4 Scheduling Agent

Scheduling Agent= Selection AgentZ%4-¥
ARE FE3 AFHA G FE sl
Selection Agent$} Negotiation Strategy
Building Agente] 8349 W} 4BAEE 9
ot RAYL ol FYPHI e BEE FE
3 A GA AR A dAAY S T}
Aoz & FE g AYL 3= IAHA
g+ g2tk AFHA gL FELS @4 4
8 A2 $714s 737l A3 IRAYE 9
gt a2 dA ARE FE ds) FAY
€ YA, 2 o]Fd HAHA ¥L FE
o dBAYE FHB

olgjg YA YL Manned EFZFAYY
S 7o g <& 2>¢ go] 2dY FANAHF
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< HAskEe Zo] B0y, ol§ AT ZAT
T8 AgxDE st ol Zrh

<E 2> dFAEE AT T2

Objective
MN #,
Function e
Y wlated Y. mwnlou 1)
k I3
Constraints ; LoDt O fnmr 2
Mtpa e (TaTo OB 9
Utpa1-Yas* T T = 2 4}
pigk : Z1AkANA FAL slop F FE Oi9) juA FH F
A3

rifk 1 0,19] && ZE A2 FE 01 jHA 34 7k
oA olFojxe} w1, old 0

M : A% 3¢l Big-M (Big Number)€ 2}v]

Tijk : & 0i9] jHA FA0| 714 kA AFHe= A7

Fmax @ oA 29l AQA8A%

Y)Yk : 019 3t zte AANRFZ 71AkoNAM FEi9 j
HA FAo] FE'9 j'iA FFED M o]
of Fd 19 g2, obUHE 0

gy 3E9 Job Shop EAE NP-
Complete A2, IPE $% 4Addre 8
(machine) x 8 (job) Bt} Z 729 FEA e
AP zto] Ho] 208 Bt ol FE FA
o £ AdFAME FAA ¢ieE(Genetic
Algorithm)& AHS3 T #3 ¢ngEL 3k
o] & o] g3e th2 HFS Y= g ¥
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9] BEAEof w2}t D U] 7 AR E) e
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=7t & AAEE A4, A dAdAMe
o)A Fdit ¢ F& IS HE3] A3
A S 23 =e EQH09 2L §
A QHAEE F &8 ¢4 349 AAE A
e AstE wko 2 galg AP AZIcHChoi
et al., 2001).
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3.5 Selection Agent

Selection Agent Process Planning Agentol}
g3 88 ALY FAH FFE /IR
HYFERTES AR 9ES FY3h= 9o
HEZMN, H4d FEE] WYL 2343
A5 ol s FusEle HAY FRARS U3
3= Rolt}. Selection Agentd] HAHFEAT
ARHYE Manned EFFFAGHS 7o
2 3RS ERFSEE ol FUF, AgR
dode @718 Ads F7istd 248 4o
(H¥™ 9, 2002b).
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22 3o = §4 gevEe g2 "—:_1’33%
53 2R3y, 27 AT A4S AsiMe
G&T(Giffler & Thompson)&1&]Z& ©]4-3}%
t} o] fA ¢udEY FAPTE HYTHLE
ZHJHIEY 9, 2002d). LAAY oo]AE
7t A2E FEE A5 HULS W, 21 FE
o] F719E A&7 HAE o)n] AN

FYPH 1 D FHES A zjsiof sk o
3 gYEF RS AZL FEH &2 A
AN AR Aol ARE e HIY
(incremental) YAA Y& =& A ©]
E o)A GANA F3E B3 2FE FEA U
3 A JAEE AAEA A2 FEY Y
AA Yol a&ALE FYHTE Z J|Av
A 7FsATES Botel A2 FE9] 34
5 9349 s B3R L FPAS. 28y
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Hz oy FEEY FIUIsA BEHe 9P
(batch) IAAIYE F3] FIHChoi et al,
2001).

3.6 Negotiation Strategy Building Agent

Selection AgentollA €8t FE &, 47]¥&
A4 # Qlo] 28 -‘v"°ﬂ daHe 4S5
3 AlokE AAE = e 7Fe Aol A
webx] 71949 dAA HE FUE A8 o9
2 FEL AT $1Y T 458 A(trade-
off) &, ¥719& d3Fsh= Al 7H4 S ¥Fo
Fe ﬁ*c}— 539 AgE AAE F Qi

o]H & A4S Mediator7} 3 3k=1), Nego-
tiation Strategy Building Agent< ©|&3 4
o F8d FE9 AR /AAFYrE 5
Z3E Mediatorol Al A3t Fol.

Negotiation Strategy Building Agent® <2
Y 5>9 22 3 T/ FrIde A3 AFAA
s FolA AR oo B4 oe 2
o2 AE3H, g9l e /13L& ofe
o] oA THUHARFF 9, 2002).

« A% Mg - (2% @Y x (Az7Pa6g/
Z3 ¢714))

o A E - (23 @Y x AzsbEE LY
z3 ¢714))

« A% A - (23 @79 x VARIPEHE
/23 F719)}

271 7FeddAA 87 d714E FE AL
23 g71dold, Azx7pdul g2 ¢r19e &5
37] S8 B & T W A2 AEHE H
4S5 g
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4. Case Study

B d7oN /JEd MANESSE FEAZY
Ao BEAA ANE R ol ANEFTH
A G 4+ e GgT MslE MANESSE
T3ke dolHEZY YL T H3Y +
Atk 2 7 oo]HES] YL ojo|HEZ
o] JAAFS B3 o]FAn, ot Ala
52 dojHEZY 54 Z2EFQY KQMLE
7Rte g & wjA)x] 2g-g 3 o]Foit. 1
23 MANESSE dlo|HE #8733l H Azt
535 o)FE AL BEE e A2Hez,
Buyer AgentZ%-8 FE& weth o] FoMe=
Aol HEZ | wdste WAIAY 247 AxF
A A\ 2¥e] 8T Tk AN oBA o
OJHEEC] YL 3l FAE A =RAE R
o}

41 ARl 7Y ¥ @f ZRES

g A FolA AAY 715-E FH3] A3
o HAATHS dE3td, N2 wgdct

<E 4> AIX| 7M

FE |- Uze FEE TYsle 7IFT0l HeE WS
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HE |- URL F2&
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o |- M3 - 7xY
- 24994 - R2EUd=s
2=
- Bmoy - xxA - 37
Mg 2E PUES |
- Mediator7t 2t2te| F2of time-boundS
Time- 2o
Bound| - 29| 878, X8 8 zciel 7|
Zo| g

<E 4>oxet Zo] dojHEZY w¥ele
HAAE “FEUS", “YARR", “AFRAR,
“HEAR" “Time-Bound"$} 2o] 5712 2] 7}
T2 FASHA gler, o] FoA ‘FEHFT"
9} “Time-Bound”& Buyer Agentd]A FE&
HAyEE o, Mediatorel]l &8 Hojse HRo]
), UM & Buyer Agent7} AE3H= ARo|th

olgig fAX g T4 FolA, Fod FRI}
“Time-Bound’{14), o] do]HEY} HFE &
B o A4 §EHES LA E2e 4%, A
< U7l 92 4% FAA 83171 H3A A
AE Aoz £ A=A E & doAEEY
AT H  FAAA  EEHI™Y 9,
2002¢).

ol HEZIY] SJAtAZEL KQMLolEes Z2
EZS 7Nte g offet 22 UAA] uE¢e F
3jA o)A} ol KQML A& Buyer
Agent7} Mediatoro) Al FE& e WAA) 59
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‘sender Buyer Agent
‘receiver Mediator
‘language KQML
‘contents
( company_name 00000
URL www.000.000
Product Information
Use Living
product_name Cake-Box
Part Information
part_name CAVITY

MANESSOA & thdst #73 dig-3t7] 9
3}od, ask-one, reply, tell, broadcast, delay 53
2 thA3 perfomatives AM&3T) djojAE
Zt mEete WA S FQ &S KQMLY
¥4 Fo)A ‘Contents’ FEo sF3he o]

o}, o] ‘Contents'= KIFY} XMLE F#®t}

42 AMAH AU

421 HHFOI AlLl2|L
MANESSH| A Mediator?} Buyer Agentoll Al

F wolr 1 FEo o YAAHEE W,
F4E B3 T2 FHse A2d ] AAAS
& <ad¥ 6>3 Zo] UML) Sequence Diagram
oz FHIAL Al2" AAAHA 35S
Sequence Diagram® 2 HEHYOZH T2 AMA
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a4 geve AL AFsth

<Y 6>A Yehlie A2He 582 F
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{Sequence Diagram)

(1) Mediator= Buyer Agent 1, Buyer Agent
2, Buyer Agent 30.2HY YHIE AHF
FE, HEFH H7]9 Time-Bounds &

HAAE Aeiert. 28xn, 42

Ko, HARE

25

(2) Mediator=  Z}7+¢] g3k
Manufa ctability Analysis Agentl| Al A=
7FeAR  BEg QAT Mediatore

Manufacturability Analysis Agentold] &
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EHS AFYE, FFYE Time -Bound
7 @20 AR E Agdch

(3) Manufacturability Analysis Agente A|Z
Vet FEES A FEHE 4R
Tl EAEdAZ Y B0 dARAE
Mediatorol| Al deddt. Az7t E7Hs@
Afole AR HHEIfEAE FHE
A st

(4) =ef, 37 FEo] BF Az7t 7Y,
Mediator= Process Planning Agentolj Al
FEWE  AFFH EFEYE  Time
-Bound7} g7 WAIAE AL FA
Y FHE 83

(5) Process Planning Agent= 2z FEd i3l
A BRAYE FRHINY FEHE FFA
FF 7t F2 HAIAE Mediatordl Al A'g
g}

(6) Mediatore 2348] FFol| g FFH 3,
FYAGYE, ¥71Y Time-Bound’t &
70 WA)A}E Selection Agentoll Al Ag3}d
HAFEZYE 23}

(7) Selection Agent= 4173 ¢ndEg ol
3t AiFsgo] 383te WY Ul
HFEES AE3ld JYFEZG FF
W57t 97 vAIRE Mediatorol Al Ag
Eig=

(8) Mediatore= Ad3d FEE 8.4% Buyer
Agent®} F&o s} HF At L A&
g % 83" o W3 FE3, 7Y
AE3FE Time -Bound’} 97 WAz &
Scheduling Agentdll Al Ad3sle] AAA S
FHE A% a8a, ARHA g F
ol daiMs 22 mAxE Adsly 3
A dZALTEE a3

(9) Scheduling Agent= AR E F5o tis] ¢
AALE FUS F FEHE YYAYY
b @2 WAAE Mediatorol Al A23}
3, 3 o AR @& FEol =
YAAYE S, FEHS, P ¥/
oF Y7t B3 WAIAE Mediatorol 7
Agg.

(10) Mediatore °]%9 A2 FEAEE A3l
A AAHAYARE Selection Agentoll A A
931, AAHA & FEo M FE
W HPyrlgydyrt 23 MAAE
Negotiation Strategy Building Agentol 7|
Agetd A FE& 830

(11) Negotiation Strategy Building Agent= &
@ @193 4% 7HAARETFE )83
PARGEE Y3, AT U9 A Y
g FEAYYEL 20 dAAE
Mediatorol Al &gt}

(12) Mediator= Negotiation Strategy Building
Agent7t 9% G EdAH LA i
7HAE-E 7o FEo| HARPEHA g
Buyer Agent®} §4g 37 A A,
AEF%, F¥AIR] Time-Bound’t B2
HANMAZ Buyer Agentol Al Aggch

(13) o] & o]FA FEE #7854 B 73
%, Mediator= ©] &9 gj§ FEWEY
YFAEHFE FZ UARE A3
A8 4Y-LS Scheduling AgentollA &
A38}31, Scheduling Agen to] 93] +HE
YA 8 HE Selection AgentolAl A
gt

(14) A4 MY FE 8] BE $380] &
W& W, Mediatores 3ol FHHASE
EE UF do]HEA ¢k
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3t AAE +3E AW

© 7IAY FAdR ool Aze W, A
A&Re 1 ¥sE HgE  Jerl?

MANESS+= MediatorS F402 Z42}e] o
oJHEZ} 7k 75T o]E7HY FYUE T3l 4
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Aot AE g FAE HFsn T FAAA LA
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€ 37] A3 A2 dARAE e AL B
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al. 2000).
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AE BoEY. o 71A] W3}t FolA @A
71 Bo] HAdhs Aol o’ & FEE 33}
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. 729 F8e] ¥z
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Mediatore M2E FE& 7|1&Y FE4 &
A FPg & JASA, olUH &£AF o s 3
Aol i3] & FE) B¥ time-boundE 7]¥re
2 gdsit V1&g FE A S8 +
£ W& Mediator7} 71&9] &¢ol tiajA “df
71" W% ez, dA 8 FE A
9A4 F3g g

case 1) 7|&9 FE Ve s EHE v}
A1, FTHAYE FH e A3Y
), A2 FEo] HFHAS o
(1) Mediatort= Process Planning Agentol A
71&8 F&o g FRhd da) drE
L%

( broadcast

‘sender Mediator
‘receiver All Agent
‘language KQML
‘content

(all_job standby)

(2) Mediator AJ28 FFd] i3] Manufac-
turability Analysis Agentoll Al AA7FsA
4S5 833

( broadcast

‘sender Mediator

‘receiver All Agent

‘language KQML

‘content

( order_No AQ001SA

product_hight 1250
product_width 3240
product_length 5420

Raw_material SM45C ))

(3) Mediatore M2 FFo] Aite] 718

w, o] FFo| thd] Process Planning
AgentolAl F3AYSFE 8%

( broadcast

‘sender Mediator

‘receiver All Agent

language KQML

‘content

( order_no AQ01SA)

use Living
product_name cake_box
Model_name 1DMAOOIA
process_time 38
mold_structure standard
number_of_parts 14
product_hight 150
product_width 700
product_length 1300
part_name p.core
raw_material SM45C
part_hight 140
part_width 650
part_length 920

(4) Process Planning Agent2 7]&¢] &

st A2E FE VIS 7N 3349
< FHIT

G) °1%9 dAe EEIHY FEANIAAH
2.

© ¥ s
4%

Fo M2E FEo A+d

case 2) 71&9] F&9 Eﬂfi} F3e o, A3
HA g FE
o NEE -;F-'v’*°] A4

(1) Mediatore 7)&9) "'1235]7‘] \08"‘\% FE

3 A3 A d7)go.
(2) N2L F7 A3 s 243 7

AL T, 7180 AAHA &
A3} 37 Selection AgentolAl HAFE
ZFE 83T
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Abstract

Multi-Agent based Negotiation Support Systems
for Order based Manufacturer

Hyung Rim Choi* - Hyun Soo Kim* - Young Jae Park*
Byung Joo Park* - Yong Sung Park*

In this research, we developed a Multi-Agent based Negotiation Support System to be able to
increase the competitive power of a company in dynamic environment and correspond to various orders
of customers by diffusion of electronic commerce. The system uses the agent technology that is being
embossed as new paradigm in dynamic environment and flexible system framework. The multi-agent
technology is used to solve these problems through cooperation of agent. The system consists of six sub
agents: Mediator, manufacturability Analysis Agent, Process Planning Agent, Scheduling Agent, Selection
Agent, Negotiation-strategy Building Agent. In this paper, the proposed Multi-Agent based Negotiation
Support System takes aim at the automation of transaction process from ordering to manufacturing plan
through the automation of negotiation that is the most important in order-taking transaction.
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