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Multi-Agent based Negotiation Support Systems for
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7k7) Q&) 2l EE AFALAANA 1Y
zo wrot wan R YAV AT AR
s Agygez -rz}lﬂ ¢l ™H{Shu and Norrie,
1999). w3, FA42EE e dAo o
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74 7 € o & (University of Calgary) 9
KSI(Knowledge Science Institute) A4 olA +
3% ABCDE(Agent Based Concurrent Design
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g’ Fo "E oo]HE 7ute] AL oo} HE
o] thdt A (Chuter et al, 1995)7} HF H ot} <
A 1>E olad 370y AlA2dE vwE Aotk of
&9 AFiAsade pAHaLE HAA AZRY
oM st FHAEY, dAAE, Shop Floor
Control 53 & dF & F4oz FAHY U7
FHo2 39 Alagg HAEHT
g2 AFoNA Ax WAL 37
2 QS st A olE e )
AE Ao,

<E 1> o] HE ZIf A TAMAAY Hla

AARIA |ABCDE| VECAM
Manufacturability Anlysis x e} (@]
Process Planning X x 0]
Scheduling e} X 0
Shop Floor Control x o} x
Support FBD / FBM x e} x

stA g, ol2jd AT EL doHE &S B8}
of Aste]l dag AFHA A2g sfEsieii
g ¥, olelg AT AAES AAE A
aotel HA7AA HAE FAsA R oo
HE AT 2o lEdTAME & @
Tl AY B AEse Y AEHE TR
stod AJarEwt ofel, AYMALEF S AFE
Ao d obd BuHzA gtch ol FW
N 71EY dT7ED A¥sE £ Ao M FL
g Agye oln HysigRe], B dTe 44Y
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Facilitator Architecture

Mediator Architecture

JWEZY YUS
HAET} ARA|A
Feted, olv HAHY ARBACNA % *x
7oz ¥dE 58 heslr] Yt Aol
Ao 237 gy wat AzPyA v
S 831 A3k hE B g0l A
[o]

},

AEANLAE A3 HEo|HE dafrE T
< AP o] Fox 1 Qd), olejd dF Lol A
HEM o HEE 11 Tz EA oet <a9 1>
o4l HiE uke} o] Facilitator Architecture,
Mediator  Architecture,  Autonomous  Agent
Architecture 37FA1 2 ¥ & Ecth (Shen and Norrie,
1997)

2.2.1 Facilitator Architecture

Federation multi~agent architecturegt2x & ¢l
= Facilitator Architecture= SHADE
project{McGuire et al, 1993)oA A=,
PACT project(Cutkosky et al, 1993)dl4 #%5
ATk <2¥ 1>9A8 B uigl o] Facilitator
g delnES Zzte deolAdEZ A FAE ¢
=4, Agentt  Facilitator® E3ld A=
communication F e, of o] W E 71oj
communication ¥ Z+Zte] {3 715E& FyE7)
A% EAHI =49 AHE Axzm o
Facilitator o] A Ete] communicationg A
7] 93 5dd e oojdeEzA A5A 9
HWENA Qo] AF, oojHEZIe A
A4, agln dedoldE=ZAM HE £3y&
A g BA 2 =AU FE ATslE 9
85t} Facilitator Architectureo] A& o o] &
7ve]l A A HQ communication® AL ¥,
=] ool M E 9 Facilitator?tell 18} 3 Facilitator
o] communication®t-& | 9 g}

L {m el Ao X rlr

2.2.2 Mediator Architecture

Agent Agent

Autonomous Agent Architecture
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Mediator Architecturet> Federation Organization
o] =9 FHelzZA, Blackboard System,
Contract-Net(Smith, 1980), Non-explicitly
Coordinated Systems 3} Supervisor System(Kirn
and  Schneider, 1992)& E3 AU
Facilitator Architecture®} A3 &ejol x|t 3l
] EE FERREAN, DT dolAEZ
Mediatorell dZEHol ok dA| 9 Facilitator
Architecture®ti= €8 <19 2> A 5’.—- vlo} 7+
o] Brokering® Recruiting Mechanism& Z3| o
o] ¥ ¥ ¢} Mediator, MediatorZlell 3 o o] M EZ)
ol 44 A& communication®] 7Hsdtth 18
Mediatoriz #l Al A& st A o]Yo oojzxE
kel H4¥E F3417]7] H‘SL 4= d%, z} 7} o)
o o] A E 9] 53%‘% gFsy 98 T8 Yo

2

} Brokering Methanism Recruiting Mechanism

Mediator Mediator:

Agent

<Y 2> Mediator®l 7|5
2.2.3 Autonomous Agent Architecture

Autonomous  Agent  Architecturex= o] ¢
Facilitator Architecture, Mediator Architecture$}t
iz e =g A Fzoltt,  Facilitator
Architecture, Mediator Architectures= A2 & 3
ol wgl WaH, M2 F&HIo HHE oY
Autonomous Agent Architecturet Ztzte]l Agent
o] M2 EYH HEHE olFrh o8d FXY
Y49 Autonomous Agent®] EAjol I Uety 9l
t}. Autonomous Agent2] 54 ofzle} o] 47}
27} 9

o ol® ool HEL Algle] ¥l o) =H
A B4 wa ko

o - 2lRe] ol oolHESE AXHHOE com
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DIDE  project(Shen and Barthés, 1996)¢}
AARIA  project(Parunak et al, 1997)°1A
Autonomous Agent Architecture® o] &3le} A%
WA ~2dl g P&

oA ALd Alaee o d 37pA Y H#H
tlolol dE Sl +2 FolA Mediator Architecture

9} Autonomous Agent Architecture® & 38
Hybrid Architecturecltt. A< FTzE HWA
Mediator Architecture®] A%, Aj2¥l& A=
Zrzhe] B 01101%115_201 Edgdoz zZtzte U
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Architecturea‘r_ﬂE g £ k. B o AlAde] 3z
= o] F 3 A zLAE A dH g
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Planning Agent, Scheduling Agent, Selection
Agent, Negotiation Strategy Building Agent$} %
o] Aal Az #HEHE dojdrEzr FAHUG
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MANESS"“ % Mediator7b S4lo)gt o] & 94
Tﬂ 8% olf+ MANESSS Mediator7t 471
g 357 YRolo, FEAZIAL] AdEs
v°ﬂ/\1 e 84L& ov M9ysgn, T3
MediatorE A9 stHA Az} F2 Aol

it

ol r[m

(o

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

£ HOIRE | %
bereremeeeeeeee % \%/’ ......... Nemrk

[ m

h 4

%‘

Manufacturability Process
Analysis Planning
Agent Agent

. Negotiation
Selection Scheduling o
Agent Agent Snm?g:l:ldng

<—l% 3> MANEQ%.J Z—] zﬂ?@]o :]Li

—435 —



3.1 Mediator

Mediatorss o] WEldo]ME Fxe] WA Q&
x4, HEQOHE AlA¥ WFe| oo]MEY]
Wxg 257 A gAAA YA 2ol o
18 Mediatort: FE¥& Wow, AA 3dAZA
A5 FPEY, 9L B 7 deojHdE

adshar, ZV—}A dolHEgel AAdE MAs)
1, Fold Yol FYHLEE T HAAE EAH3E
. &, Mediatore F&%9 #HFHE, °f
of Wi AxNE W5Y WYXy RE Z2AHLE
Z 23l olo)dEolth ol#l§d Mediatord] +3H
o] Ao chgu Ak

. 2RHe 9 FRAD ALYV F

- Time-Bound ¥4 7l%

. o] HETZLY DMZ] HE7s
. YRl MEL YF FAYF

.- AR BEHY 71F

 HBA71%

oligt & FolA 7}20‘ 583 98
Time-Bound& Folste 7 } A4S 3 7159
t}. Time-Bound& %< o} e dE3A sdojA
wra zAZAE7] st & Zag Rold, &
A B l WA 5 9l oldiet 2 o8 7t
2| Araro] tigaty]l Asi "ast
. 2ure AAAA Zgeer FdE?

« AR THE 3}1 Fojol &7
. Hatel 27 olgA FHdtEs?

w3 FA7)5e 71&4 off-lineAddME HA
o) 8% AWL FHIH, ol MITHHe
Media  Laboratory @) A 7 (Rosenschein  and
Zlotkin, 1994) el %= 2 e glvh # A3 A
s 2EgzdAe ARE AE3E7) AW 7t
g Fag A3l @’“% A58t Alad |
Rol oz oolUEEL Ao NEHH7] A
qp s Qe 53 -;r‘-r“-':lﬂi?jﬂ]ﬂ]*i% 94 3
Aol e 48R on] ABsP.

8t Mediators ol 49§ A7 22 oF
& “i}a— s8] YaiMe oot 2 I
I%*r o}o"\"? gy, oleldt Mediatorel 71

CALGARY i &rel 1ISG ¢ +(Shen and Norrie,
1998 o M5 A Al S .

~

Sojx oolRES A 9F YEAZ AH

# o) 2=

v oaola ololMESH AN FRAET] AT
S RPN

. Mediator BEo] e A4 (e % AW
Fol dgste A4 £P)

. 2R RS B2 dolHE d¥d] dE A4

c Az ZeAzc BE A4

C AN FE L AEHET]

Commu- Medatar @E W A8 ka
nicatan (U™eE § BN USd= L8 ¥Y
Interfac

<19 4> Mediatorel 71%

“ﬂ’ﬂx\% w7 fEtd AN S °]%'}—t’tﬂ,
2 rule HElE ZASE obel 2Tk A WA
& Mediator?t Buyer Agentel#d FH& HF

& #qEN tE Rojw, F WA
anufacturability Analysis Agent2%¥ Ai7ts
Ao g AHRE B2 Fo djdt A q&
2 EF3 Aoit) ‘contents_name’©lEE WHF
A}3hed, o] WA} FAE 9 wAARASL
goaln, T WE PEHE& FAddE 3ol
A Holets AL 2EHog o] 7tedty) WE
o] Mediators] 715% A&£Hon &3 shFshd,
o g B30 s = Yok

r&o * 3
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Mo e Mo £ X X o
Y
fo J
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. 2ES AFARE A

Fule 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_lengt
h and part_hight fo Manufacturing ability analysis Ag

ent

rule name Accept New Order

if  contents_name = new 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_fength and

part hight fo Manufacturing ability analysis Agent

C ATE AR ol U A3E Pe AS
[rule name Accept ManufacturabilityAnalysis Result

if  contents_name = ManufacturabilityAnalysis Result and
ManufacturabilityAnalysis Result = yes

then send use 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 fo process planning

L Agent
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3.2 Manufacturability Analysis Ag
ent

Manufacturability Analysis Agenty AE % 5

Fo) AR E gero} Az ysfot e
AerzAg H7ste] AR7bede A4FE fost
= dats it Agzdogle AL A7
A7 4 F Aed, A ]7]' UE agex, 4
7buR FHaod AxE £33 5 8l 397
Ak FAME A=A 331]0101 Z—}OPH Uy 2
AY, FALE A& £3Y F7F fAM Az B
7bsat7) dEolnt ol d HAEsFEAHY ARE
2 A& %5}"4 gobgin, olejdt A4 i
2 z3sE 59 279 BAY ANH 293
gz Bsd As9 sug NHdem FAHHETH
oMol AFAME PArteA oFAGE H5d
A2 g o) P THAREE B, 2001, ojzid A
7beA REME 93 242 ofe Fo] RE
ok

o;o

‘Cavity Plate®] ¥ A%7b a>600, b>270,
c>40001 2, gito] EIbssit

(constraint_rule_002

(size_a 7a)
(size b 7b)
(size_c )

=>
(it (&& { >= 7a 600) (>= 7b 270) ) (>= ¢ 400))
then (assert (manufacturability no)))

3.3 Process Planning Agent

Process Planning Agents= Manufacturability
Analysis Agent-’= 28 A58 Ax/sE AEF
FRALYE FHaE dE€e FYsie do|VER
M, olHel £ FHAEYE ol&dte At

22& o] &3l %Lzé?«ﬂi]% FEA(HAYE
[2], 2002). &80 e 1 E5H7F gty I
gAgol e RAAAD, 59 27 M

E G ALato] o o

H oft r

©
R
22 oy

u s
-g“é‘}‘r? 3‘10]‘4 A4 Aol TAHAAIAZIER
olzle] FAtg FTAAYE FolA olE AMEE F
Hol ZARAAE £y ol &5ty U

qED BE AEE JEvol REUHZ MY
S8 FEL 2Zsn P8 AS 2ARYS
Ad ZAALE st 7Y FAS FHE F
%37 998)A k-nearestneighbor €312 &FE ol &
kot

3.4 Scheduling Agent

Scheduling Agentt* Selection AgentZ4-E
¥ 2RI MR gL FE BF oisjA

A
oX. oX

r'

< THEY. AL on] FYPHn e
BE FEIH A ‘Qﬂ\ Ao et %l“éﬂ]il% T
T Ao 3 FEo] U AE £ T
A 8w E}EE}. éjxéilxl B -T—“’% &

ol-

|

[e]
=

FYda, 1 °liF°ﬂ *d AHA e FFol daA
dAAYE =P

olzigt UdAAYL Manned EFAFAEY
ZIWbe 2 <F 2>9 #Zo] 2dy FAHIAEY
[4], 2002). dAALL AAZLY SEANS ﬂ*
3lgtE Aol FHoln, ol& g X9 Al
23E A ofeiel 2ot

olit ml

2

<E 2> dZAYL AP FURY

Objective MIN 2
Punction bl
z LTt gl <= z s Tine )
) +
Constraints Z LarTimt Bim? <= Ene 2
¥
i+ iy ! .... lf{? )))'Eu} 3)
Wtpa)1- Yo (o Tw) >~ B 9

pijk : 1Ak A A& dofp T FF
T
rijk 1 0,19 Ze Z= AFE FF 0io jHA FHo| 7
Akl A o] FojAok et 1, oYy
M : A EZ<¢ Big-M (Big Number)& 9]
Tijk : FF 09 j¥A FAol 714 kAl AZEE Al
7+
Fmax @ o212 249 AQesmAlzt
Y)Yk : 0,12 #& 2 AANEER Z1AKANAM FF1
o] j¥d FRXol FEi'Y A FHEG A
grlojob gohd 19 FE, oty 0

0ig jA 342

v B E9] Job Shop ¥4+ NP-Complete
EAZ PE £ AFdNAE 8 (machine) x 8
(job) BT} 2 FR9 EAoME APAzte] gel
A89 B ol e A Rt E AFA
t o2 #4Ax dxndEH(Genetic Algorithm)o 2
Hgstgo

3.5 Selection Agent

Selection Agenti= Process Planning Agentoll ¢
3 FE8 TAAHEY 34N FFE er A
HEEALE A3} 48 —r“gs}‘“ o] HE
24, Hd4d FEEo AidTHEE 2HdE S
ojele Istete FAH FEHEE HAs=
ojt}. Selection Agent2 5]731—1*%7\:}2} A4
Manne?] EZAFAYHE 7|2 3 B,
Ageze ode Fdisz, AFzPdAde W7
Age Frksled mdy SATHAEE  F[4]
2002).

A g o 2% 4
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CE 3> HHREHAS AT 4R
Objective MaK z 50,
Function 7
Z ralTiat pwl <= Z Gpena Tgen ¥ (1~ G )
T T
Constramts g Larlomt B! = & ]

(O F(1-0 1% Qe palan* Tt ey | 9
(1-Q 0 +HU-QuM+ (W2 gl -Yos Taxc T > | 9

O : 010 g e MR F% 07t ddsd 19
' 8

8 mdygola AEE 7an

i A 2 Fre 248 sEdErd
HEG [Pl @A wEe B gyl «dFAE
‘“ HAFEFY MEE A 94 d¥22 §3
o) AN EL o] gdtgd. #3 dngdEFE A&

gl e dA Hesgasr she £ % 2¥
“c}%’i 4 dax, 7 selulg Fol Ao}
323 E_dHL‘ﬁE 2 A 719HOperation-based) E&
whelg ARy, abdsbale PMX(Partially
Mapped Crossover) QAHALE EaﬁEﬂﬂ} s A
S sl A48 e, 5““‘““’1 A 4kRbe o &5
Hag 7zxz stdvh 29 #4 geivigs @
& A8HE B8 dARsidz, ,%7! 2y 748
ol Ay G&TI(Giffler & Thompson&iidld
[1960]& ol &3tdrt o Fd ¥nelFY Fidke
Hexoez JaduackAYY 6], 2002). 2HA
g oolEY MEL F¥E HydA HAEL 9,
LR gride 4Estr] "eiAe or &g

geid R A THES A a2 @
thool 3 duYF TES MRS FEFH #E

yazigolae] w7 Ade] AZAE wWE WA
tincremental) Q}%MQE L& ’274}3}?15}'. ol
oA whAlel A AL 28 Ay FE g A
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