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Abstract
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Example of Constraint satisfaction problem in
Virtual Enterprise
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Virtual Enterprise?] o

Vendor 2

Vendor 1

Vendor 3 :::1:::::'.::--:-::;3:'-

Figure I — Sample Virtual Enterprise
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Figure 2 — Demand and Capacity in Vendor k
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* Constraint from Vendor 1

4
Foralli Z xin< Cap i (1)
For all j, Z Xin2 00 (2)

i=1
* Constraints from Vendor 2

4
For all i Z Xijz < C&p i2 (3)

.
For allj, Z Xiz2 D0 7z 4)

i=1
* Constraints from Vendor 3
Foralli Z xis £ Cap is (5)

J
Forallj, Z xix =2 DO js (6)
* Constraints from Vendor 4 (ZH Y A})
Foralli, 2, %++<Cap s (7)
For CI”j, Z xie 2 DO ;4 + dv j4 (8)
* Constraints from through Virtual Enterprise
For all |
Z (Iijl+X:}‘2)Z DO i1+ DO ;- + del+de2 (9)

Forallj, dv 1 + av . = 22_1 Xi(j +1)4 | (10)
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i=1]

: J

Jj+1

dvj3.= Z Xi(j + 1)4 (12)

i=1

j=12,3.4,

Inv a+ 0.5(Inv .+ Inv 2) 2 dv (13)

Inv s+ Inv 5 2 dv s (14)
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Semantic Web Constraint Language (SWCL)

WA AN vk o] JHETIHelA Y AL
AE A AR AR A 2 HAHo QojA
AGAe FHH F owesT X FoAE
A of 2] o ‘IT°1] 4% FF EXHOSZH SWCLY
abstract syntaxol] ©idto] AHstz, 7k A S
S8 SWCL 232 Bt} Z o]3fstaia 3ot

SWCL abstract Syntax$} <) #)

AL AlWg folx 2AE Tzl Ao 9,
dolg 2dwo] 9448 53 Aty XP dojo=
A Uk B Adxe old uwt ALdH
SWCL-S A93lH, olg]gt SyntaxS £33t 7]&£9]
AEZ FAH4E OWL 49 HAAgoly £43 &
HolHES Aoz oA dAdste T
NS 21‘? AdE B2 it} ofe] ozl OWLe
7129 Ed29 T2HEE Bl XA F U=
zﬂQMO A sts Aol

OWL Ao  ‘Country’ 9  ‘Province’ T 719
=g Eate)s - Z2 9 ¥ ‘hasPart’ |,
‘populationValue’ 7} At} 53, ‘hasPart’
ZEZHEE  ‘Country 9  ‘Province’ o OJA]
part-of IEAAE ool gt} w5t

‘populationValue’ © L A Ho|A2] AFx}
ZdsE Aol ojHg WEE OWL document®
Zlesty oteot 2o

<owl:Class rdf:-ID="Province"/>

-<owl:Class rdf:ID="Country"/>

<owl:ObjectProperty rdf:ID="partOf">
<rdfs:domain rdf:resource="#Province"/>
<rdfs:range rdf:resource="#Country"/>
<owl:inverseOf rdf:resource="#hasPart"/>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:about="hasPart">
<rdfs:domain rdf:resource="#Country"/>
<rdfs:range rdf:resource="#Province"/>
<owl:inverseOf rdf:resource="#partOf"/>
</owl:ObjectProperty>
<owl:DatatypeProperty rdf:ID="populationValue">
<rdfs:range rdf:resource="&xsd;positivelnteger"/>
<rdfs:domain>
<owl:Class>
<owl:unionOf rdf:parseType="Collection">
<owl:Class rdf:about="#Country"/>
<owl:Class rdf:about="#Province"/>
</owl:unionOf>
</owl:Class>
</rdfs:domain>

</owl:DatatypeProperty>

o &2 ngoz E u Countryd] AFF+ 74
Province a‘ﬂl/ﬂ—J A+ Fof &3 AoE 7)4\8
HustA s E 4 . ojyd AXF dIE
23 EEE T A= AL F43 FY9
7l=3std olzj o} #t).

For all y&Country,

Z x.populationValue = y.populationValue  (15)

xey.hasPart

OWL % SWRL Tto =+ 99} 22 Aty #Ad
T3 174"‘ ERst= Ao E7best7] ",
SWCL3} 22 21191“4 Zd AE AMEstA gt
Aol SWCLE &3te F33d ZHE 7|&Estx
o]E AWE o7 soF olAY F JEFH I
Rol FH EFHolz; stk T OWLY 7|=d
g2 2 Z2HEE Fit9 74 £32 HolE9Y
q_ﬂ_gﬁr— SJulefr & o, SWCLL OWLY #Fo=
o] g + Ut}

&L SWCLE TAst: Syntax® EBNF FHZ
Beg ol |

axiom ::= constraint
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constraint axiom -+ qualifier, LHS(lef-hand side),

operator, RHS(right-hand side) 4| 7}XZ A F o]
2 T}, 7} 7} 9] constraint= T3} 7) 2k
URIreferenceS = Qo Wz} 71&3 4 AL Aol

constraint  ::= ‘Constraint(’
{ qualifier } LHS operator RHS ‘Y

[URIreference]

qualifier ::=  ‘Qualifier(’ variable | description
[ )’
variable ::= ‘Variable(’ description ‘)’

LHS ::= ‘LHS(C termBlock { termBlock} ‘)

operator  ::= ‘equal’ | ‘notEqual’ |
‘lessThan’ | ‘lessThanOrEqual’ | ‘greaterThan’
| “greaterThanOrEqual’

RHS ::= ‘RHS( termBlock { termBlock} )

termBlock = ‘TermBlock(’ sign
[aggregateOperator] { parameter } factor { factor }

‘)’

sign ::= '+ |

aggregateOperator := ‘Sigma’ | ‘Production’
factor ::= ‘Factor(’ classID  individuallD
datavaluedPropertyID °)

parameter = ‘Parameter(’ variable |

description °)’

%:-—] Ak (HH AAE F3te] AHBEHE, operator
=’ 7|22 x.populationValue”} LHSZE term
block®] =™, y.populationValuet= RHSZH % 3}1}2]
term block o2 Z}Z} Jlgd S 9tk o)A
qualifier™ Country ©|t}. 38 LHSE &9
termBlock=- Zr =, ol &= sign
‘+’ , aggregateOperator ‘Sigma’ parameter
Country hasPart, factor Province.populationValue7} 7t
T4 847 BY. A7lA  aggreateOperator 9}
parameters wAIE T Al we} A 2k o A
AFEEA % ATE e Rolth

w2

o) e FHE sMoz RHS HEL olsss A
ﬂ )\] D]—?_]_—7]—Z] = 51gn ‘4 94}’ factor
Country.populationValue= termblock®| 7+ ¥ Zo|t}.

ol¢} TL A% FIJ AHo] Fa Fo
AAdAos BEHY) Ysixe oA 2FH EE™S
g% A "Huh wohA, fodx BREG FEES
3t 423 2L 54 T 7ed Y% FEol
o3 Aolth thg2 oA} AAT B A3
2dE& HEH3= syntax@ldl ol A F OHE
23 & (objective)2} constraint F-E(subjectTo) 22

FHE

=2

E

:

4

optModel ::= ‘OptModel(’ objective subjectTo
()?
objective ::= ‘Objective(’ optimizationInstruction

objectiveTerm )

subjectTo ::= ‘SubjectTo( ° {constraint} °)
optimizationInstruction  ::= ‘Minimize’ |
‘Maximize’

objectiveTerm ::= datavaluedPropertyID | termBlock

A HEd 5ol owL 4el dloleske] Aol
QojA, o5 ;AW AFA (1) ¥ AME SWCL
ZAl2 ehid oeloh 2}

<swcl:Constraint rdf:ID="numberOfPopulation">
<swcl:qualifier>
<swcl:Variable rdf:id="y">
<swcl:bindingClass rdf:resource="#Country"/>
</swcl:Variable>
</swcl:qualifier>
<swcl:hasLHS>
<swcl: TermBlock rdf:ID="termBlock 1">
<swcl:sign rdf:resource="&swcl;plus"/>

<swcl:aggregateOperator
rdf:resource="&swcl;Sigma"/>

<swcl:parameter>
<swcl:Variable rdf:id="x">
<rdfs:subClassOf>
<owl:Restriction>
<owl:onProperty rdf:resource="#partOf"/>
<owl:hasValue rdf:resource="#y"/>
</owl:Restriction>
</rdfs:subClassOf>
</swcl:Variable>
</swcl:parameter>
<swcl:factor>
<swcl:FactorAtom>
<swcl:bindingClass rdf:resource="#x"/>

<swcl:bindingDatatypeProperty
rdf:resource="#populationValue"/>

<swcl:FactorAtorm>

</swcl:factor>
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</swcl:TermBlock>
</swcl:hasLHS>
<swcl:hasOperator rdf:resource="&swcl;equal"/>
<swcl:hasRHS>
<swcl:TermBlock rdf:ID="termBlock_2">
<swecl:sign rdf:resource="&swcl;plus"/>
<swcl:factor>
<swcl:FactorAtom>
<swcl:bindingClass rdf:resource="#y"/>

<swcl:bindingDatatypeProperty
rdf:resource="#populationValue"/>

</swcl:FactorAtom>
</swcl:factor>
</swcl:TermBlock>
</swcl:hasRHS>
</swcl:Constraint>

Apply SWCL to Virtual Enterprise Problem

2 AAME 230AMY 7M7Y dAE o FAs
A#A SWCLY AHL3l9 AAz Auh) Ay
Ag&E F J=AE GolRES AL

Virtual Enterprise Problem 9| #] (Specific)

273 Al A3 Mg AdAldA FAHo=
T3 requirement?} capabilitySo] w3 AL

o3 #Zo
* Customer requirements
- Product : Personal Computer
- BOM (Bill of Material)
PC 1EA — consist of 2EA Memory, 1EA CPU
- Demand of PC
Ist week : 50, 2nd week : 40, 3rd week : 55,
4th week : 60, 5th week : 50
* Vendor 1 capabilities (Memory vendor)
- Goods in stock : 30
- Capacity - 1st week : 70, 2nd week : 60,
3rd week : 60, 4th week : 40
- Already accepted order - 1st week : 20, 3rd week : 10
- Price — 50$/EA, Stock cost — 5$/EA
* Vendor 2 capabilities (Memory vendor)

- Goods 1n stock : 40
- Capacity - 1st week : 50, 2nd week : 80,
3rd week : 50, 4th week : 50
- Already accepted order - 1st week : 10, 2nd week : 10
- Price - 40$/EA,  Stock cost — 10$/EA
* Vendor 3 capabilities (CPU vendor)
- Goods in stock : 70
- Capacity — 1st week : 40, 2nd week : 70,
3rd week : 65, 4th week : 60
- Already accepted order — 2nd wéek : 10, 4th week : 10
- Price — 708/EA,  Stock cost — S$/EA
* Vendor 4 capabilities (Assemble company)
- Spending time to assemble - 1 week
- Goods in stock : 10 _ |
- Capacity - 1st week : 40, 2nd week : 50, 3rd week : 70,
4th week : 40, 5th week : 50
- Already accepted order - 2nd week : 20, 3rd week : 10
- Price - 308/EA,  Stock cost - 1 0$/EA |

BOMo <93Al PC 1dl= 2709 dxz 1749
CPUZE TAHA = Rno= 713 &3 AL,
AR BYE e zZt FH o+ 5FE7A 47

A ok =AM pcE  2wTH
17d0] A7 WE  sFANY 28
Adse 7 FEUASY 4FAAY

Capacity7}A| 7} R 3HA Ao, T3 1579 8%
A7) A 3 A JAE HFFY AnE

TAA o T wrEo BT}

s FAHA Y AAzRE AR
2ERAZ FAHSA Y et go] FAY F

o)
AA

# SpendWeek & Supplying
%ty ProduceWeek
n o ) s
. spend 1 ) [ spentby - n H
— producedby produce
g ownDemand s supplyCost B produceCapa
gy veDemand B supplyAmount

Figure 3 — Virtual E nterprisé Ontology

2749 Figure 2004 £ wie} o] Z} JAE=E
Transportation A9 HHE = AE sHHHY
ttEo]l @ ¢ gt} olE XEEZARE FAT Ao
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AA7VE Capacity HlolE B}Y] Z 23 El7} &3]3}
Z} SpendWeek 3} ProduceWeek 2] Zz3yE R
87 supplyCost®} AA| FFsHA HE %2
supplyAmount®] F+ 7i¢} dolH E}Q Z =23 E 7}
A Supplyingel et 271 SAlsHA dot

ol& Hlg O 2 Vendor 19 Ak thr] 2dF 3

BA o33 2o

For all z€ ProduceWeek,

z.produceC apa > Z w.sup plyAmount (16)

we prodiuce

For all x € SpendWeek,

x.ownDeman d > Zv.sup plyAdmount  (17)

vespend

olEFd JEZAEZ JWtom F AL o
LEZANE EIH F& OWLIHUL sutow
SWCLE dAHo] 288 + o 52 4 162

SWCLEZ X &g Aol
<swcl:Constraint rdf:ID= “Vendor 1">
<swcl:hasLHS rdf:parseType="Collection">

<swcl:TermBlock rdf:ID="individualSupply">

<swcl:Sign
rdf:resource="http://iwec.yonsei.ac kr/swcl#plus" />

<swcl:Factor rdf:parseType="Collection">
<swcl:FactorAtom>
<swcl:Varnable rdf:ID="2">

<swcl:bindingClass
rdf:resource="#ProduceWeek" />

</swcl:Variable>

<swcl:bindingDatatypeProperty
rdfiresource="#produceCapa" />

</swcl:FactorAtom>
</swcl:Factor>
</swcl: TermBlock>
</swcl:hasLLHS>

<swcl:hasOperator

rdf:resource="http://iwec.yonsei.ac kr/swcl#greaterTh
anOrEqual" />

<swcl:hasRHS rdf:parseType="Collection">
<swcl:TermBlock rdf:ID="sumOfAmount 1">

<swcl:Sign

rdf:resource="http://iwec.yonsel.ac.kr/swcl#plus" />

<swcl:aggregateOperator
rdf:resource="http://iwec.yonset.ac.kr/swcl#sigma" />

<swcl:Parameter>

<swcl:Variable rdf:1D="w">

<swecl:bindingClass rdf:resource= “#supplying” />
</swcl:Variable>
</swcl:Parameter>
<swcl:Factor rdf:parseType="Collection">
<swcl:FactorAtom>
<swcl:bindingClass rdf:resource="#w" />

<swcl:bindingDatatypeProperty
rdfiresource="#supplyAmount" />

</swcl:FactorAtom>
- </swcl:Factor>
</swcl:TermBlock>
</swcl:hasRHS>

</swcl:Constraint>

olM&H  IHITIAFAAY  Aztel  AgAE OWL
2E2 Ao HEH 7Y AREFH} IETY
HAES 7|wto g SWCL dAEHo Zdo] HA
Vst oA EEH SWCLEAE AA A
o= EA) Solver?l Prologd WO =2 W TR
Solver’} HA3ME ZEFA Ao A9 SWCL
HE8E PrologFHo 2 vt g3 o

%%
myGoal :-
myProb(L, TC),
fd minimize(fd labeling(L), TC),
write_sol(L), nl,
write fdvar('TC', TC), nl.
myProb(L, TC) :-
fd domain([X111, X121, X131, X141}, 0, 70),
- fd domain([X221, X231, X241}, 0, 60),
fd domain([X331, X341], 0, 60),
fd domain([X441], 0, 40),
%o

TC1 #= 50 * X111 + 55 * X121 + 60 * X131 + 65 *
X141,

TC2 #=50* X221 + 55 * X231 + 60 * X241,
TC3 #=50 * X331 + 55 * X341,
TC4 #=50 * X441,
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%
20+dvl1 #<= X111,
dv21 #<= X121 + X221,
10+dv31 #<= X131 + X231 + X331,
dv4l #<= X141 + X241 + X341 + X441,
70 #>= X111 + X121 + X131 + X141,
60 #>= X221 + X231 + X241,
60 #>= X331 + X341,
40 #>= X441,

444 £x7F ol REL owLHAZHH
dojx L Ak HAA HEL S
AEHA do ot W
Prologat A 24 A k4] WS

AAH BRAMY HHALS wso Tt 7
JASY ANFE & + YA "G ol2A
1AM At Awe 9 BAe

&3t o]AL 7juto g SWCLE o] &3 A1
TTE olFo AT SolverE £3) HA3 EA=
F= BA7A A& Jhedtte AL S JEEA

Conclusion
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g FE F Yt Sl B 5 Y= QY
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bee VIdEd AREL wer Y
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7371l AT F JEE = MY oAt
247 B9 g T3 By 43 AL I F
AEE B

gH AA SWCLE EIHo U Aok RIAEL
AR Ak qF FAE E7] Y PrologEH oz
vt d lol A BH o] wE1n glomwg
SWCLER o2 22X SWCLEAE CSP SolverQ!
PrologZ o2 AFoz HWIAAFE ¥y
FE T2 sde] #I} AT 25 AP
T %E& Aot
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