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SWCL Extension for Knowledge Representation of Piecewise
linear Constraints on the Semantic Web

Myungjin Lee™ - Wooju Kim*** - Hak-Jin Kim****

m Abstract =

The Semantic Web technology, purporting to share, to reuse and to process by machines data stored in the Web
environment, incessantly evolves to help human decision making; in particular, decision making based on data, or
quantitative decision making. This trend drives researchers to fill the gap with strenuous efforts between the current
state of the technology and the terminus of this evolution. The Semantic Web Constraint Language (SWCL) together
with SWRL is one of these endeavors to achieve the goal. This paper focuses particularly on how to express the piece-
wise linear form in the context of SWCL. The importance of this ingredient can be fortified by the fact that any nonlinear
expression can be approximated in the piecewise linear form. This paper will also provide the information of how it
will work in the decision making process through an example of the Internet shopping mall problem.

Keyword : Semantic Web, SWCL, Constraints, Decision Making, Optimization
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<from rdf : datatype = “&xsd; int”> 0 </from>
<to rdf : datatype = “&xsd; int”> 1000 </to>
</DiscountPolicy>

<DiscountPolicyrdf : ID = “DiscountPolicy_15">
<discountRaterdf : datatype = “&xsd; float”™> 0.05
</discountRate>
<from rdf : datatype = “&xsd;int”> 1000 </from>
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</from>
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intnbInterval = -+

range Intervals = 1--nblnterval;
range Index = 1--(nbInterval+l);

{string} ShoppingMalls = -+

float DCT[ShoppingMalls][Index] = -+
float DC[ShoppingMalls][Intervals] = ---;

dvar float+CostFromlItems[ShoppingMalls];
dvar float+DiscountCost[ShoppingMalls];

dvarboolean Y[ShoppingMalls][Intervals];
dvar float+lambdal ShoppingMalls][Index];

forall(i in ShoppingMalls) {
DiscountCost[i] == sum(k in Intervals) DCIil[k]
xY[illk];
CostFromltems[i] == sum(k in Index) DCTII[K]
xlambdalil[k];
sum(k in Index) lambdalillk] == 1;
lambdalill1] <= Y[il[1];
lambdalil[2] <= Y[I[1]+Y[[2);
lambdalil[3] <= YHI[21+ Y3
lambdalill4] <= YIil[3];
sum(k in Intervals) YK == 1;
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<swcl : Constraintrdf : ID = “Constraint_DeliveryRate”>
<swcl : qualifier>
<swcl : Variablerdf : ID = “x">
<swcl : bindingClassrdf : resource = “#PurchaseInMall”/>
</swcl : Variable>
</swcl : qualifier>
<swcl : hasLHSrdf : parseType = “Collection”>
<swcl : TermBlockrdf : ID = “DeliveryRatePerMall”>
<swecl : signrdf : resource = “&swcl; plus’/>
<swcl : factorrdf : parseType = “Collection”>
<swcl : FactorAtom>
<swcl : bindingClassrdf : resource = “#x”/>
<swcl : bindingDatatypePropertyrdf : resource = “#hasDiscountRate”/>
</swcl : FactorAtom>
</swcl : factor>
</swcl : TermBlock>
</swcl : hasLHS>
<swecl : hasOperatorrdf : resource = “&swcl; equal’/>
<swcl : hasRHSrdf : parseType = “Collection”>
<swcl : Functionrdf : ID = “DiscountFunction”>
<swcl : signrdf : resource = “&swcl; plus’/>
<swecl : functionNamerdf : resource = “&swecl; piecewise”/>
<swcl : parameter>
<swcl : Variablerdf : id = “yv">
<rdfs : subClassOf>
<owl : Restriction>
<owl : onPropertyrdf : resource = “#hasDiscountPolicy”/>
<owl : hasValuerdf : resource = “#x”/>
</owl : Restriction>
</rdfs * subClassOf>
</swcl : Variable>
</swcl : parameter>
<swcl : arguments>
<rdf : List>
<rdf : first>
<swcl : Argument>
<swecl : bindingClassrdf : resource = “#y”/>
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<swcl : bindingDatatypePropertyrdf : resource = “#from”/>
</swel : Argument>
</rdf : first>
<rdf : rest>
<rdf @ List>
<rdf : first>
<swcl : Argument>
<swecl : bindingClassrdf : resource = “#y"/>
<swecl : bindingDatatypePropertyrdf : resource = “#to”/>
</swcl : Argument>
<rdf : rest>
<rdf : List>
<rdf : first>
<swcl : Argument>
<swel : bindingClassrdf : resource = “#y”/>
<swcl : bindingDatatypePropertyrdf : resource = “#discountRate”/>
</swcl : Argument>
<rdf : restrdf : resource = “&rdf; nil"/>
</rdf : List>
</rdf : rest>
</rdf : List>
</rdf : rest>
</rdf : List>
</swcl : arguments>
</swcl : Function™>
</swcl : hasRHS>
</swcl : Constraint>
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