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Development of Part Sales Agent Coupled with
Virtual Manufacturing in Internet Environment

Hyung Rim Choi, Hyun Soo Kim, Young Jae Park, Byoung Joo Park, Kyoung Jun Lee

The sales activity of most of small manufacturing companies is based on orders of buyers. The process
of promotion, negotiation, receipt and selection of orders of the manufacturers is closely coupled with the
load status of the production lines. The decision on whether to accept an order or not, or the selection
of optimal order set among excessive orders is entirely dependent on the schedule of production lines.
However, in the real world, since the production scheduling activity is mainly performed by human experts,
most of small manufacturers are suffer from being unable to meet due dates, lack of rapid decision on
the acceptance of new order.

Recently, Infermnet based Elecfronic Commerce is recognized as one of the alfernatives for strengthening
sales power of small and medium companies. However, small and medium manufacturers can't adjust
properly o the new environment because they are in short of money, personnel, and fechnology. To cope
with this problem, this paper dedls with development of part sales agent coupled with virtual manufacturing
in Intemet environment that consist of selection agent, advertisement agent, selection agent, negotiation
agent, and virtual manufacturing system.

This paper develops a time-bounded negotiation mechanism for small and medium manufacturers in
agent-based automated negotiation between customers and negotiation agents. Furthermore, to select
optimal order set maximized profit, we first formulate the order selection problem with mixed integer
programming, but the computation time of IP is not acceptable for real world scale problem. To overcome
this problem and dynamic nature of virtual manufacturing, we suggest a genetic algorithm approach, which
shows a reasonable computation time for real world case and good incremental problem solving capabiity.
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(constraint_rule_002

(size_a ?a)
(size b ?Db)
(sizec ?¢)

=
(if (&& (>= ?a 600) (>= 2b 270) ) (>= ? c 400))

then (assert (manufacturability no)))
<3 3> H=H <ol atst X149 of

3.1.2 3HAH

FE 3HAYE dA3
TAAY AEVIERY

-

s s
e A2: 'Cavity Plate®] JAMEE ZAo] 7}y o]
1, 8% X147t A<=5000]1 B<=23000]}

9, 7}3-34-2 Millingo] 1, tietg 274
2% dg fiot}’

olZ Ayog X gL <1y 4>o)A
¥ ups} 2

(manufacturing_rule 015
(is square-pocket yes)
(size_a  7a)
(size b ?b)
RN
(if (&& (& ?a 500) (< ?b 300)
then (assert ({(process milling) (machine SM))))

<3 4> IHBBH P BABHIIA MFol
23t K449 of

J4=x AA ] BF A Ao] Yt P,

e A3: ‘Cavity Plate7} 27} 73& 7kA 3 §l
thd, Milling F4 & Drilling 373 ©}Hel o]
Fojxof g}

°)E Ao FHIH kL <1y 63 Bk

(manufacturing_sequence_104

(is pocket  yes)

(is hole  yes)

?rem1 «(( process milling) ?m)

?rem?2 «((process drilling) ?n)
=
(retract ?rem1)
(retract ?rem?2)
(
(

assert ((process 10 milling) ?m})

assert ((process 20 drilling) ?n)))
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Job3 0 5 9 9 17 18 27 41 42 42
Job4 8 13 13 18 22 27 27 30 30 38 46
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1000 26 30 100 26 30
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o FERYo] o]Yo] SrgH= HAH FE
3 AdAsta glES Helx gtk

a8y 23 &4 (Job-Shop Problem)9] 7
§ o]"] NP-Complete3}thal gde# 31 A3
A% §(Machine) X 8(Job) x| FERAH =
ILOG #7127} 9v] Qe AAE =&sH o
noh 2 Fre B AE QYA Bo] &
29 B opfe 8 2R Rape A9E 3
of ne} Anel3 We Aol a7} &
AP = o] E FAA &g E(Genetic Al-
gorithm)©. 2 A&s}gic}

T4 ¢ngEE AHE fsMe AR
&3tz she FAC gt 2R, 1 G4
A}, f3 s Sol AoE ook It %
HhH & 2 7)¥HOperation-based) ¥ & ¥
ARE3IY R, wxFAAkAE PMX(Partially Map-
ped Crossover) S4tx1E @Yo HH31A
FRse] AR, SRl DAL o
2o A V122 At =Y 44 e
He B2 A8S 53 2831, =7 249
T4 Y3lM+= G & T(Giffler & Thompson)&
2 E([1960]E5 o] &3ttt o] #31 FaEFe
FREE ATHoE JSHUT B F, 1999].
g qo]HET 2L FEF AT HAU
£, 1 FE @71YE A=) HaM e o]
o] 2ol FRHL Y IHES A 1

it

[}
h="
2

lo

g3fjof gt} o] -1 dnYF NER F
T 2 ANRAFAA Y WA Aol RS
)= 42 F(incremental) AL =& A
At ol o] dAlAA S 53 24
2 FEo Ui AN FES FABIEA A=
+ FEY Ao E8H0E FYPHEE,
Z} 71ARG &Y b ALES getete A2
+ TEY FAHEES dAAE v A E Y
Atk 22y HE o9 FEEY FF7A
AL d¥(batch) HALE Faf 3ot
AHE o BY, &A7EY 38 AU JA}
FEY

< IR AFSE FFEAL 4 FE @7
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[e3
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2

<E 83 2. B dolAEE 4 FF

o2 AARP FEE a5t BAM AF

Elbow 7-10 | 120 $100 1
Picnic Case 9-9 120 $120 1
Cake Box 7-9 120 $130 1

7+ FE 3 A do|AEY MA AL
371 5 R gEHoth Jike Elbow,
Picnic Case, Cake BoxE F& 21 d7|Yd &5
dRZ Fagth g9 <k e 74 FEI
e g7 £4 7Hs4E BT ok Al A

o] 2R 9 BT Zxglo AAEPS A¢-E A
ZEjE®, A AFE BT 971Y Wl AL 5

g A&dhe HH9 2§E 7] AAd, UA

A A FE F e FF9 A4E 1Y

sad, AE o] ZH2t 87, 65, 692 F71Y
7

1208 %% %+ 9lo) A

o £ F V)9 FEUVEL £7E JIE BF
7198 BED 015 F MY we ol 4

%3t AF9 2L Picnic Case} Cake Box
T AEL F£FE ALY E € & Aok g
2] Picnic Case$} Cake Box FH#o] HHFEH
oz A o] TBNFE o] &3t F7o g
Aeks F3tA Hct A v oo]HET}
Picnic Case$} Cake Box9| +F ZAI}E 379
A Eng F 307 29 AE, 3, Elbows)
HAS YalA = Elbowd A 71edS €o}
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Elbow 87 120

$100
Picnic case 65 120 $120
Cake Box 69 120 $130
Elbow 104 120
Picnic case 103 120 20
Picnic case 103 120

2.
Cake Box 105 120 $250
Elbow 109 120
Cake Box 107 120 $230
Elbow 157 120 -
Picnic case 146 120 - $0
Cake Box 156 120 -
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YL 1758 278 Y)Y 12050} 5559 A
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3.3.1 Time-Bounded Negotiation
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e et 2o,
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12 Z3e el ARG A 4
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SHEE A d71Y 5 £33,

2) SA 1L 73R 2H o] A 275 EA] o
©] 7 E (Manufacturability Analysis Agent)o]]
A BALel 879 PI(EHE oA 27
F2 el 0B FEAL Q2] 7158
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27 471l AZARHEL 41 B4 HAAE B 2ok
a7) 93 B 5& ¢ W xAE ARHE ¥

&8 e ' ( ask-one
" sender
Al X T2 : receiver FA
V. AR 33 : language MAA1
: content KOML

= ( company_name

o} HFAu| A7 ] 01 A AAFAH 7} of product_name Jesan Precision
Ut £Eg At FARFAZGAS =9 product_no Cake Box 071a))
?iﬂl Atolo] AAGAY BAH3E AT 7N

€ 7Agel 232 Tl 3l AZASA B4 2% 427Fs manufactur-

B =79 AAEaL 9l SAVM(Sales A- ability yes)s]_q 98 99 WA E e
gents coupled with Virtual Manufacturing)< 2
HE do]AE A aF oz FPFALIA LT 9 )
g ZFeta len, JMIAAA LY E U
1o1x4Ei F45)0] 1ol AAHo2E A2A LR e MAA
Z& AU ok PRS- AN E A : receiver FA

T3 42 A4S S, 2 Ao : language KQML
b a7she AZAFEAEA, 3AAY 2 9% : content g

L _ ( company_name Jesan Precision
A8 4 GFE 7R oY 7ML Jl product_name Cake Box
oM E X zu} 7]k dloll, KQML A ¢ oo|AE product_no 071a
e Z 2 (JAT-Lite) &} Aputg AEIA 28 T2 manufacturability YES))
FOESS)E A3} 7 EE2LTh KQMLe] #1417
ES 6 So] vy B UA FE Cake e Az7bsstan $eE Cake Boxd]
ol AT ARE B AU FAARE SAAA AGIEGTAAA A
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{ ask-one
: sender
: receiver
: language
. content
( company_name
product_name
product_no
manufacturability

FA
PPA
KQML

Jesan Precision
Cake Box
071a

yes)

THE THAYE B ddolHEgA Y

e AAE o3 2
( reply
. sender PPA
: receiver FA
. language KOML
. content
{ company_narme Jesan Precision
product_name Cake Box
product_no 071a
process_list
( part_name Cavity Plate
( process_name Milling
sequence 1
machine M
man_hour

# dolHEE F
O] HE(SA)NA AEdto
239

i

( ask-one
© sender
: receiver
: language
. content
{ company_name
product_narme
product_no
Pprocess_list
( part_name
Pprocess_name
sequence
machine
man_hour

SA
KQML

Jesan Precision
Cake Box
071a

Cavity Plate
Milling

1

LM

18)

A7 oo]HEE Cake Box9 @71¢E &4
& 4 ¢l (keep_due No)& ¥#l &1t

—
( reply
: sender SA
: receiver FA
: language KOML
. content

{ company_name Jesan Precision

product_name Cake Box
product_no 071a
keep_due No)}

T do]HEE YAAE ool AE(SHA)
Al Cake box®] g7] 75 ¥4& oJFstn o
A 3 ool HEE Cake Box2] 7] 715 9]
20023 10¥ 259Us ¢

 reply
: sender SHA
: receiver FA
: language KOML
. content

{ company_name Jesan Precision
product_name Cake Box
product_no 071a

| possible_due 2002-10-25))

o o] FEE FAF o] AENA)IA |7

7bedo oig 7pE BAE 9 1 & A oo
HEE 1 23E duj odo|AEqA gyt
F( reply

: sender NA

. receiver FA

: language KOML

. content

( company_name Jesan Precision

product_name Cake Box
product_no 071a
possible_due 1 2002-10-25
price 1 $230
possible_due 2 2002-10-26
price 2 $228
possible_due 3 2002-10-27

price 3 $226
e )
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( tell

: sender FA
: receiver Jesan Precision
: language KOML
. content
( possible_due 2002-10-25
price $230))

FolAe @719 AL Ba 5§ AnE
#HE & s de V\lxl—é— Hfjed g
Ae BUA =k

( reply

: sender Jesan Precision
: receiver FA
: language KOML
. content
( possible_due 2002-10-25
price $230
count accept))
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Time-Bounded Negotiation Framework(TBNF)
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AAGAYNA S Fade] Yo MIT tfe
9] Media Laboratoryoll A 973+ AoAx &
F Atk o] Aol A wrEl MAFA A F
] 3} 5 2 3 (CBB Model: Consumer Buying Be-
havior Model)ol| ¢]&@d Fujzl= @ The Iden-
tification of The Need, Q) The Product Broker-
ing, @ The Merchant Brokering, @ The Nego-
tiation, (5 The Purchase and Delivery, ® The
Service Evaluation®] oj4 @Ao] we} Fuj3)
o] o]Fojzic,
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