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Abstract

This document presents the XML representation of WSML, called WSML/XML. A particular WSML description is an XML document which conforms to the WSML/XML schema.
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1. Introduction

This document presents the XML syntax for WSML. The XML exchange syntax is introduced to overcome the limitations with respect to the exchange of the human-
readable syntax over the Web. This syntax is the preferred syntax for the exchange of WSML specifications between machines. The XML syntax for WSML is based on
abstract syntax presented in [WSML-Semantics] and is compliant with the human-readable syntax presented in [WSML].

The Rule Interchange Format (RIF) Working Group is in the process of specifying the RIF Basic Logic Dialect (RIF-BLD) [RIF-BLD], which is an XML-based language for
exchanging rules over the Web. RIF-BLD captures many of the features of the logical expression syntax of WSML-Rule. The RIF Framework for Logic Dialects (RIF-FLD)
RIF-FLD] may be used for defining extensions (or restrictions) of RIF-BLD; it captures all of the features of the WSML logical expression syntax. One may thus imagine a
dialect of RIF that captures all features of the WSML logical expression syntax, and consequently the conceptual syntax for ontologies (e.g., through annotations). In
addition, an RIF dialect may be defined that can capture WSML Web service, goal, and mediator descriptions. It is expected that future versions of WSML will specify how
RIF may be used for the XML-based exchange of WSML descriptions over the Web.

2. XML Syntax for WSML

In this chapter, we explain the XML syntax for WSML. The XML syntax for WSML captures all WSML variants. The user can specify the variant of a WSML/XML document
through the 'variant' attribute of the <wsml> root element.

The complete XML Schema, including documentation, for the WSML/XML syntax can be found is available online at http://www.wsmo.org/TR/d36/v1.0/20080808/xml-syntax
/wsml_xml_syntax.xsd.

This schema includes two module schemas:

o WSML identifiers (http://www.wsmo.org/TR/d36/v1.0/20080808/xml-syntax/wsml_identifiers.xsd)
e Logical expressions of WSML (http://www.wsmo.org/TR/d36/v1.0/20080808/xml-syntax/wsml_expr.xsd).

The WSML identifiers schema is a XML schema defining the WSML identifiers, such as IRIs, anonymous identifiers, variables, etc. Elements of this schema are used to define
elements of WSML/XML schema document and WSML Logical expression schema. The WSML Logical expressions schema elements are used to define the elements of
WSML/XML schema document.

Furthermore, the schema imports an additional schema for the basic Dublin Core elements (http://dublincore.org/schemas/xmls/adc/2003/04/02/dc.xsd).

Userfriendly documentation for the schemas is available from the following locations:

o XML syntax for WSML:

http://www.wsmo.org/TR/d36/v1.0/xml-syntax/ documentation/wsml_xml_syntax.xsd.html
o XML syntax for WSML identifiers:

http://www.wsmo.org/TR/d36/v1.0/xml-syntax/ documentation/wsml_identifiers.xsd.html
o XML syntax for WSML logical expressions:

http://www.wsmo.org/TR/d36/v1.0/xml-syntax/ documentation/wsml_expr.xsd.html

In the rest of the section we introduce the transformation from WSML abstract and surface syntax to WSML XML syntax. Table 2.1 provides the transformations of the
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surface and abstract syntax, Table 2.2 presents the transformation of logical expressions, while in Table 2.3 a simple mapping example is given.
The basic namespace for WSML/XML is http://www.wsmo.org/wsml/wsml-syntax#. This is the namespace for all elements in WSML.
Before beginning the transformation process the following pre-processing steps need to be performed:

e Compact URIs need to be resolved to full IRIs, i.e., there will not be any namespace definitions in the XML syntax.
e in the conceptual syntax universal truth, universal falsehood and unnumbered anonymous IDs are resolved to: http://www.wsmo.org/wsml/wsml-syntax#true,
http://www.wsmo.org/wsml/wsml-syntax#false, and http://www.wsmo.org/wsml/wsmi-syntax#anonymousID, respectively. Numbered anonymous IDs are resolved as

such: _#1 to http://www.wsmo.org/wsml/wsmi-syntax#anonymousIiD1, #2 to http://www.wsmo.org/wsml/wsml-syntax#anonymousID2, ..., _#n to
http://www.wsmo.org/wsml/wsmi-syntax#anonymousiDn.

e Datatype identifiers are resolved to full IRIs by replacing the leading underscore ' ' with the WSML namespace, according to [WSML], Appendix B, Table B.1. For
example, the datatype identifier '_date'is resolved to http://www.wsmo.org/wsml/wsmi-syntax#date.

e Built-in functions and predicates are resolved to the corresponding full IRIs, as defined in [WSML] Appendix B.

e Inside logical expressions, compound molecules are split into a conjunction of simple molecules.

T(...) denotes a function which is recursively called to transform the a fragment of WSML abstract syntax or surface synatx to the XML syntax. An WSML abstract syntax
fragment or WSML surface syntax fragment is given as parameter to function T.

In Table 2.1, all WSML keywords are marked bold. A,B,C stand for identifiers, D stands for a datatype identifier, DV; stands for an integer value, DVy stands for a decimal,
and DV;s stands for a string data value. Name stand for identifier or symbol nil, k,m,n are integer numbers. Productions in the grammar are underlined and linked to the
production rules in [WSML], Appendix A. Note that in the table we use the familiar sQName macro mechanism to abbreviate the IRIs of resources.

In the table, &wsml; stands for the WSML namespace http://www.wsmo.org/wsmli/wsmi-syntax# and &xs; stands for the XML schema namespace http://www.w3.org/2001/XMLSchema#.
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T( <wsml xmIns="http://www.wsmo.org/wsml/wsml- . I
wsmlV ariant varlD syntax#" variant="varlD"> definitiom ...—,def|n|t|on are Ontology,ﬂ
WSML T definition T(definition1) Goal, WebService, Mediators, Capability
Descrintion (varlD,0,G,WS,M,C,l)description S nte Selnton and Interface; 0,G,WS,M,C I are the set
P ) ;j”efinition ;IL('definition ) of previous mentioned entities; varlD is
—_—" =" the WSML variant
) </wsml>
An ontology_element represents all
T ( possible content of an ontology definition,
2 <ontology name="Name"> i.e., concepts, relations, instances, ...;
ontology Name
header T(headeri) headeri,...,headern are header elements
T( fsacell that contain elements from annotations,
WSML (Name,ann,ontlD,medID,concept, 'h”eader T(headern) ontology identifiers (imported ontologies)
Ontology relation,instance,relinstance,axiom)ontoiogy —===n T(ontology elementi) and ooMediators identifiers sets denoted
ontology_element
) by: ann,ontID,medID;
ontolo clement T(ontolo elementn) ontology elementi,...,ontology elementn
)Jy—'l </ontology> are ontology elements from the sets:
concept,
relation,instance,relinstance,axiom
T( <c°ncept.name= Name®> ann is a set of WSML annotations
T(annotations) .
concept Name <superConcept>B1<superConcepts represented using surface syntax as
T subConceptOf {B;,....Bn} P p 1 P P annotations; conceptlID is the set of
WSML (Name,ann,conceptID,attribute)concept annptahons <superConcept>Bn<superConcept> super-concepts identifiers represented
Concept ) attribute; T(attribute1) using surface syntax as {B1,....Bn} and
S attribute is the set of attributes
attributen T(attributen) repr.esented using surface syntax as
) —_— attributey,...,attributen
</concept>
" " " " - ann is a set of WSML annotations
<attribute name="Name" type="constraining" > .
represented using surface syntax as
T( <range>C</range> . .
. h annotations; defType is of Type, feature
Name attributefeatures ... T(attributefeaturer) T .
WSML T( attributefeaturen of Ty pe - is the set of attribute features
Attribute (Name,ann,defType,feature,minCard,maxCard,rangelD)aq T — yp . represented using surface syntax as
s cardinality C T(attributefeaturen) . -
Definition ) annotations T(cardinality) attributefeatures ... attributefeaturen,
E— cardinaty minCard and maxCard corespond to
) Tlannotations) cardinality and rangelD is a set of
</attribute> cardinaity and 9
concept identifiers
" " N N ann is a set of WSML annotations
<attribute name="Name" type="inferring" > .
represented using surface syntax as
T <range>C</range> annotations; defType is impliesType
WSML T( glg::?lfUta—lé:g::Sf;Eature Tiattributefeature:) feature is the set of attribute features
Attribute (Name,ann,defType,feature,minCard,maxCard,rangelD)aq m;dinalit c ;I;(.attributefeature ) represented using surface syntax as
Definition ) anr?otatio:sp cardinalty T(mn attributefeatures,...,attributefeaturen,
EEE— cardinaty minCard and maxCard corespond to
) Tlannotations) cardinality and rangelD is a set of
</attribute> cardinaity and 9
concept identifiers
T( T(
transitive transitive <transitive/>
) )
T( T(
symmetric symmetric <symmetric/>
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T T(

reflexive reflexive <reflexive/>

) )

T T(

inverseOf inverseOf(A) <inverseOf type="A"/>
) )

T( T(

subA ttributeOf
)

subAttributeOf(A)
)

<subAttributeOf type="A"/>

T(
(minCard,maxCard)

)

—

(

minCard maxCard)

<minCardinality >minCard</minCardinality >
<maxCardinality>maxCard</maxCardinality >

-(rniinCard maxCard) -(rc(ard) <minCardinality >card</minCardinality >
) ! ) <maxCardinality >card</maxCardinality >
T( <instance name="Name"> ann is a set of WSML annotations
. <memberOf>C;</memberoOf> .
instance Name represented using surface syntax as
T mem bgrOf Ci1,...,Cn <memberOf>Ch</memberOf> annotatlgns, t_:gnceptID is a set of
WSML annotations . concept identifiers represented using the
(Name,ann,conceptID,attVal)instance - T(annotations) :
Instance attributevalue; I surface syntax as Ci,....Cn, attValis a
) T(attributevaluei) . )
E——— set of attribute value pairs represented
attributevaluen T(attributevaluen) using the surface synt'ax as
) TP attributevalues,...,attributevaluen
</instance>
A value has always a datatype. There are
four built-in datatypes: IRI, string, integer,
decimal. In addition any arbitrary
datatype can be defined by use of
T( <attributeValue name="Name"> datatype wrappers. The next four
WSML T( Name hasValue {value T(value1) transformations show how to handle
Attribute (Name,valuelD)av valuep} YAUEL, - these five cases; valuelD is a set of
Value Pair ) )—'l T(valuen) instance and data value identifiers
</attributeValue> represented using surface syntax as
values,...,valuep. Please note that
attribute values pairs used in a
nonfunctional property definition might
include also variables.
T T( <value type="8&wsml;iri">
WSML IRI IRI IRI IRI
) ) </value>
T( T( <value type="&xsd;string">
String DVs DVs DVs
) ) </value>
T( T( <value type="&xsd;integer">
Integer DV DVi DV
) ) </value>
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WSML abstract syntax WSML surface syntax XML Tree Remarks
T( T( <value type="&xsd;decimal"'>
Decimal DVqy DVyg DVqg
) ) </value>
A datatype wrapper is defined by the type
<value type="http://www.example.or and a number of arguments that define
utat e};th_ - p: : ple.org the value, e.g., xsd#date(2005,12,12) for
WSML Data T( T( <ar ylfmenty>DV argi</argument> December 12, 2005 (and thus the value
Value Dv DV 9 -arg. 9 of type date has three arguments). In
) ) case there is just on argument, the
<argument>DV.argh</argument> : .
element <argument> is optional and the
</value> )
value can be given as above for IRI,
string, integer, decimal.
WSML T T <va|u<_a> wy
) v "4 <variable name="V"/>
Variable
) ) </value>
<relation name="Name" arity="n"> Note that the parameters of a relation
- y= are ordered and thus the order of the
<parameters> )
T(paramtype:1>) parameters elements in the XML
T( paramtyper representation is important. ann is a set
relation Name / n of WSML annotations represented using
T( T(paramtypen) .
WSML (Name,ann,relationID,parameter) _ (paramtypeai,...,paramtypem) </parameters> surface syntax as annotations,
Relation ’ ’ +Rarameter)relation subRelationOf {Ci,...,.Ck} p h . relationID is a set of (super-)relation
) ) <superRelation>C;</superRelation> . . :
annotations identifiers represented using the surface
) <superRelation>Ci</superRelation> syntax as C1,....Cn. W is a vector
. of WSML parameter definitions
T(annotations) .
— represented using the surface syntax as
</relation>
paramtypes ...paramtypen
T( <£:;:";Tgr;/>;':‘= ecgnstralmng > ann is a set of WSML annotations
WSML T( 9 1 9 represented using surface syntax as
. ofType {Ci,....Cn} . . .
Parameter (ann,defType,domainID)pd . annotations, defType is ofType, domainID
. annotations <range>Cph</range> : y .
Definition ) — . is a set of concept identifiers represented
) T(annotations) .
- using the surface syntax as Cz,...,Cn
</parameter>
<parameter type="inferring"> ann is a set of WSML annotations
T( <range>Ci</range> represented using surface syntax as
WSML T impliesType {C Cn} annotations, defType is impliesType
Parameter (ann,defType,domainID)pd p yP Loeeesen _— ypP phieslype,
- annotations <range>Cp</range> domainID is a set of concept identifiers
Definition ) —— . .
) T(annotations) represented using the surface syntax as
</parameter> C1,...Cn
<relationinstance name="Name"> ann is a set of WSML annotations
T( <memberOf>5</memberOf> represented using surface syntax as
WSML T( relationinstance Name B T(value1) P . g . Y
. . — annotations, relationID is a set of
Relation (Name,ann,relationID,parVal)i (valuesi,...,valuen) TTE— ) .
— = impliesType, domainID is a set of concept
Instance ) annotations T(valuen) . . .
E—— — . identifiers represented using the surface
) T(annotations) syntax as C c
</relationinstance> Y Lo n
<parameterValue> Note that the parameters of a
WSML IR T( T(val lationInst dered and thus th
Parameter (ann,valuelD)py (value1) relationinstance are ordered an us the
Values ) {valuey,...,valuep} ) order of the value elements is important.
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ann is a set of WSML annotations
represented using surface syntax as
T(valuen) annotations, defType is impliesType,
</parameterValue> domainID is a set of concept identifiers
represented using the surface syntax as
values,...,valuen
ann is a set of WSML annotations
T( <axiom name="Name"> represented using surface syntax as
T( axiom Name T(axiomdefinition) annotations, defType is impliesType
WSML Axiom §Name,ann,logExp)axiom axiomdefinition T(annotations) domainID is a set of concept identifiers
) </axiom> represented using the surface syntax as
values,...,valuen
T( T;nnotations T(annotations)
WSML Logical T <definedBy > The mapping of logical expressions is
. (logExp) definedBy . .
Expression ) log exor T(log_expr) defined in Table 2.2.
: 09 _expr </definedBy >
T <goal name="A"> headers,...,headern are header elements
goal A e T ——— )
T(header:) that contain elements from annotations,
header: . . . .
e ontology identifiers (imported ontologies)
H;aader T(headern) and ooMediators identifiers sets denoted
T n_an T(nfp1) by: ann,ontID,medID; nfp is a set of
WSML Goal (Name,ann,ontID,medID,nfp,ontID,capability interface)goa/ nolnfunct|onal properties represented
) " T(nfpn) using the surface syntax as nfpi,...,nfpn,
agr;bilit T(capability) capability is a WSML capability
_p_linterface T(interfacei) represented using the surface syntax as
melatsl capability, interface is a set of WSML
o T(interfacen) interfaces represented using the surface
interfacen — . )
)— </goal> syntax as interfaces,...,interfacen
T( : wpn
. <ooMediator name="A">
ooMediator A .
. T(annotations) . .
annotations - annotations and importsontology
— T(importsontology) -
importsontology correspond to sets ann respectively
T(nfp1) .
WSML T( nfp1 ontiD;
. (Name,ann,ontID,nfp,sourcelD,targetID,servicelD)goa/ ontology elements,...,ontology elementn
ooMediator T(nfpn)
) nfpn are ontology elements from the sets:
T(source)
source T(_tar ot) concept,
target . T(_q_use service) relation,instance, relinstance,axiom
use service VTN
— </ooMediator>
)
T( <ggMediator name="A"> headers,...,headern are header elements
ggMediator A T(headeri) that contain elements from annotations,
header1 ontology identifiers (imported ontologies)
T(headern) and ooMediators identifiers sets denoted
WSML T( ) headern T(nfp1) by: ann,ontID,medID; nfpi,...,nfpnn are
ggMediator (Name,ann,ontID,medID,nfp,sourceID,targetlD,serwceID)ggm n_fEI . nonfunctional properties from the set nfp,
) T(nfpn) source and target are goal and
nfpn T(source) ggMediator identifiers from the sets
source T(target) sourcelD and targetID, use service are
target T(use_service) goal, Web service and wwMediator
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)w </ggMediator> identifiersfrom the set servicelD
T( : wan
wgMediator A <wgMediator name="A">
header1 Tiheader1)
H;aader T(headern)
WSML T( o1 T(nfp1)
. (Name,ann,ontlD,medID,nfp,sourcelD,targetID,servicelD)wgm LI
wgMediator ) T(nf )
n
%:ce T(source)
target Titarget)
use service T(use_service)
)— </wgMediator>
T( : wpn
wwMediator A <wwMediator name="A">
header T(header)
.r;‘eader T(headern)
WSML T o1 T(nfp1)
. (Name,ann,ontIlD,medID,nfp,sourcelD, targetID,servicelD)ywm nrp1
wwMediator
) nfpn T(nf n)
Source T(source)
target Titarget)
use service T(use_service)
) —_—— </wwMediator>
T( T( <source>Aj</source>
sourcelD source { Az,...,An }
) ) <source>Ap</source>
T( T(
targetiD target A <target>A</target>
) )
T( T(
servicelD usesService A <usesService>A</usesService>
) )
T( ; wpn
webService A <webService name="A">
headert T(headeri)
.H.eadern Tiheadern)
T( n_le T(n_fgl)
WSML Web R
. (Name,ann,ontIlD,medID,nfp,capability interface)us
Service ) nfp T(nfpn)
n .
. T(capability)
capabilit -
E;%aceﬁ T(interface1)
o T(interfacen)
) interfacen </webService>
WSML T( T( <capability name="C"> pre_post_ass_or_eff unites the axiom
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capability C
headery T(headeri)
headern iz_z;aad)ern)
nfp1 ntp1
.. (Name,ann,ontIlD,medID,nfp,sharedVar,pre,post,ass,eff)capaniity definitions for precondition, assumption,
Capability T(nfpn) .
nfpn postcondition and effect.
T(sharedvardef)
sharedvardef
T(pre_post _ass or _eff1)
pre post ass or eff1
pre post ass or effn Tlpre_post_ass _or_eff O.S.t ass_or_effn)
) </capability >
<sharedVariables>
T( T <variable name="?v;"/>
sharedVariables {?vy, ..., ’
sharedVar 2n
) ) n <variable name="?v;"/>
</sharedVariables>
T( . ugn
T( . <precondition name="B">
precondition B ) -
pre . - T(axiomdefinition)
axiomdefinition —
) S — </precondition>
T( . wgn
T( . <assumption name="B">
assumption B . o
ass . o T(axiomdefinition)
axiomdefinition T
) — </assumption>
T( - wgn
T( .. <postcondition name="B">
postcondition B ) L
post R o T(axiomdefinition)
axiomdefinition e o
) ) —_— </postcondition>
T( ugn
T( <effect name="B">
effect B . L
eff X s T(axiomdefinition)
axiomdefinition e
) N — </effect>
T( .
. <interface name="A">
interface A T(header1)
header: E
WSML T headern gg;aad)ern)
(Name,ann,ontID,medID,nfp,chor,orchiID)interface nfp: oo
Interface )
T(nfpn)
0fpn T(choreography)
choreography -
; T(orchestration)
orchestration .
E—— </interface>
)
Tr(‘ hy C <T(_:Ir|10r§ography name="C"> rule is a set of WSML rules represented
WSML T( chor:ograp v (header;) using surface syntax as transitions, where
Choreograph (Name,ann,ontID,medID,nfp,signature,rule)choreography feaden Th d a WSML rule can be an if rule, forall rule,
graphy ) (Le_r”) choose rule, piped rule, add rule, delete
headern T(statesignature) rule
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statesignature .
transitions T(transitions)
)— </choreography>
T( . wen
statesignature C <statesignature name="C">
header T(headeri)
T( o
WSML State T(headern)
. Name,ann,ontiD,medID,nfp,mode —===="n
Signature § P )ss :19;3:;” T(mode1)
mode T(moden)
) n </statesignature>
T <mode>
T type T(type)
WSML Mode (type,conceptiID,groundingID)cm concept A <f:t_>ncep_t{>
) roundin <iri>A</iri>
g_q) T(grounding)
</mode>
T <mode>
T( type T(type)
WSML Mode (type,conceptiID,groundingID)rm relation A <!'e_latlo_n/_>
) roundin <iri>A</iri>
g_q) T(grounding)
</mode>
T( T(
type static <static/>
) )
T( T(
type in <in/>
) )
T( T(
type out <out/>
) )
T( T(
type shared <shared/>
) )
T( T(
type controlled <controlled/>
) )
T( T( <grounding>A;</grounding>
grounding grounding {Aj,...,An}
) ) <grounding>An</grounding>
T( <rule> rule is a set of WSML transition rules
WSML T( if N <if/> expressed using the surface syntax as:
Transition Rule (logExp,rule)ir condition T(condition) rule,...,rulen and logExp is a WSML logical
) then <then/> expression expressed using the surface
rulex T(rule1) syntax as condition

11 0of 19
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rulen T(rulen)
endif <endif/>
) </rule>
T( <rule>
forall <forall/>
variable; Tlvariable1) varlD is a set of variable identifiers
variablen T(variablen) expressed usmg the surfacg syntax as:
rr— — variable1,...,variablen, rule is a set of
T( with <with/> P — T .
WSML .. i WSML transition rules expressed using the
o (varlD,logExp,rule)orai condition T(condition)
Transition Rule o —_— surface syntax as: rulei,...,rulen and
) do <do/> . - )
logExp is a WSML logical expression
rulex T(rule1) :
— —_— expressed using the surface syntax as:
rulen T(rulen) condition
endforall <endforall/>
) </rule>
T( <rule>
choose <choose/>
variabley T(variable1) varlD is a set of variable identifiers
variabler T(variablen) exgressed using the surfacg syntax as:
rr— — variablei,...,variablen, rule is a set of
T( with <with/> — .
WSML - o WSML transition rules expressed using the
. (varlD,logExp,rule)choose condition T(condition)

Transition Rule ) P — <W surface syntax as: rulei,...,rulen and
- logExp is a WSML logical expression
rulex T(rule1) :

b expressed using the surface syntax as
rulen T(rulen) condition
endchoose <endchoose/>
) </rule>
T( T( <rule>
WSML (rule)pi rules| [rule T(rule1) <pipe/> <pipe/> T(rulen)
Transition Rule piped rulea| ... |rulen rule1) <pip ... <pip rulen
) ) </rule>
T T( <rule>
WSML (fact) add <add/> fact is a ground atomic fomula
Transition Rule ) add fact T(fact) 9
) </rule>
T T( <rule>
WSML (fact) delete <delete/> fact is a ground atomic fomula
Transition Rule ) delete fact T(fact) 9
) </rule>
WSML T( T
. orchestration orchestration A <orchestration>A</orchestration>
Orchestration ) )
T( <nonFunctionalProperty name="name">

WSML T( nonFuncltlonaIProperty $(an|notat|ons)

Nonfunctional | (name, ann, value, logExp)nfp annotations (value:)
name hasValue {valuei,

Property )

..., valuen} T(valuen)
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attributevaluen
endAnnotations

)

log definition T(log definition)
) </nonFunctionalProperty>
<logicalDefinition>
<definedBy >
T( T T(log expri)
WSML Logical . definedBy
Definition logDefinition log_expr; log_exprn
) T T(log exprn)
) </definedBy >
</logicalDefinition>
T(
annotations <annotations>
WSML '(I'n(ame S attributevalue: T(attributevaluei)
Annotations ) !

T(attributevaluen)
</annotations>

T( . .
;I;'(“ID importsOntology { <importsOntology>A;</importsOntology>
) ')41"""4"} <importsOntology>A,</importsOntology>
T T( <usesMediator>B;</usesMediator>
medID usesMediator {B3,...,.Bn}

)

<usesMediator>B,</usesMediator>

The logical expression syntaxis explained in Table 2.2. In the table, A stands for identifiers and T3,...,Tp stand for terms. V stands for a variable.

WSML Abstract syntax

WSML Surface syntax

XML Tree

Remarks

<term name="A">
T( T( T (terms, arg)
WSML Predicate | A(termz, ..., termnp) A(terms, ..., termn)
) ) T (termn, arg)
</term>
T( T(
WSML Term v v <term name="V"/>
) )
<atom name="A">
T T T(terms, arg)
WSML Atom A(terms, ..., termn) A(terms, ..., termn)
) ) T(termn, arg)
</atom>
T T(
true T true <true/>
) )
T( T(
false 1 false <false/>
) )

Table 2.2: Mapping the WSML logical expression syntax to the WSML/XML syntax
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WSML Abstract syntax

WSML Surface syntax

XML Tree

Remarks

equal

T(
T1=T2
)

T(
T1 equal T2
)

<equal>
T(T1)
T(T2)

</equal>

subConceptOf

T
T1::T2,....,Th

T(
T1 subConceptOf 73,...,Th
)

<molecule>
T(T1)
<isa type="subConceptOf">
T(T2)
T(Th)
<fisa>
</molecule>

memberOf

T(
T1:72,...,Tn

T(
T:1 memberOf 7>,...,Th
)

<molecule>
T(T1)
<isa type="memberOf">
T(T2)
T(Th)
</isa>
</molecule>

T(
T [attr_relations, ..., attr_relationn]
)

T(
T [attr_relations, ..., attr_relationn]
)

<molecule>
T(T)
T(attr_relations)
T(attr _relationn)
</molecule>

of Type

T(
To ot {T3, ..
)

. Tn}

T(
To ofType {T1, ..
)

. Tn}

<attributeDefinition type="constraining" >
T(To, name)
T(T1, type)

T(Th, type)
</attributeDefinition>

impliesType

T(

Toit {T1, .., Tn}

T(
To impliesType {731, ..
)

.+ Tn}

<attributeDefinition type="inferring">
T(To, name)
T(T1, type)

T(Th, type)
</attributeDefinition>

hasValue

T(
To hv {T3, ...
)

. Tn}

T(
To hasValue {T3, ...
)

, Tn}

<attributeValue>
T(To, name)
T(T1, value)

T(Th, value)
</attributeValue>

and

T(
expri /\ expr2

)

T(
expr; and exprz
)

<and>
T(expri)

T(exprz)
</and>
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WSML Abstract syntax

WSML Surface syntax

XML Tree

Remarks

or

T(
expri \/ exprz

)

T
expri or expra
)

<or>
T(expri)

T(expr2)
</or>

neg

T(
- expr

)

T(

neg expr
)

<neg>

T(expr)
</neg>

naf

T(
not expr

)

T(

naf expr
)

<naf>
T(expr)
</naf>

implies

T(
expri D exprz

)

T(
expr] implies exprz
)

<implies>
T(expri)

T(exprz)
</implies>

impliedBy

T(
expri € exprz

)

T(
expri impliedBy exprz
)

<impliedBy >
T(expri)

T(exprz)
</impliedBy >

equivalent

T(
expri = exprz

)

T(
expr] equivalent expr
)

<equivalent>
T(expri)
T(exprz)

</equivalent>

forall

T
VY ?vi, ..., ?va (expr)

)

T(
forall ?vi, ..., ?vnh ( expr)

)

<forall>
<variable name="?v;"/>

<variable name="?vp"/>
T(expr)
</forall>

exists

T
3 ?vi, ..., ?va (expr)

)

T
exists ?vi, ..., ?vn ( expr)

<exists>
<variable name="?v;"/>

<variable name="?vp"/>
T(expr)
</exists>

constraint

T(
expr> L

)

<constraint>

T(expr)
</constraint>

impliedByLP

T(
exprz O expri

)

T
expri i- expr2
)

<impliedByLP>
T(expri)

T(exprz)
</impliedByLP>

Table 2.3 provides a simple translation example.

150f 19



D36 WSML/XML

WSML syntax

XML Tree

wsmlVariant
_"http://www.wsmo.org/wsml/wsml-syntax/wsml-flight"

namespace {_"http://www.example.org/ex1#",
dc _"http://purl.org/dc/elements/1.1#",
wsml _"http://www.wsmo.org/wsml/wsml-syntax#",
ex _"http://www.example.org/ex2#"}

ontology _"http://www.example.org/ex1"
annotations
dctttitle hasValue "WSML to RDF"
dc#date hasValue _date(2005,12,12)
endAnnotations

importsOntology _"http://www.example.net/ex2"

concept Woman subConceptOf
{ex#Human, ex#LivingBeing}
name ofType _string
ancestorOf transitive impliesType ex#Human
age ofType (1) _integer

axiom GenderConstraint
definedBy
I- 7x memberOf ex#Man and
?x memberOf Woman.

instance Mary memberOf Woman
name hasValue "Mary Jones"
age hasValue 23

relation childOf
(ofType ex#Human, impliesType ex#Parent)

webService ws
capability itineraryInfo
interface
{_"http://example.org/i1",_"http://example.org/i2"}

<wsml xmins="http://www.wsmo.org/wsml/wsml-syntax#"
variant="http://www.wsmo.org/wsml/wsml-syntax/wsml-flight">
<ontology name="http://www.example.org/ex1">
<annotations>
<attributeValue name="http://purl.org/dc/elements/1. 1#title">
<value type="http://www.wsmo.org/wsml/wsml-syntax#string">
WSML to RDF
</value>
</attributeValue>
<attributeValue name="http://purl.org/dc/elements/1. 1#date">
<value type="http://www.wsmo.org/wsml/wsml-syntax#date">
<argument>2005</argument>
<argument>12</argument>
<argument>12</argument>
</value>
</attributeValue>
</annotations>
<importsOntology>http://www.example.org/ex2</importsOntology>
<concept name="http://www.example.org/ex1#Woman">
<superConcept>
http://www.example.org/ex2#Human
</superConcept>
<superConcept>
http://www.example.org/ex2#LivingBeing
</superConcept>
<attribute name="http://www.example.org/ex1#name" type="constraining">
<range>http://www.wsmo.org/wsml/wsml-syntax#string</range>
</attribute>
<attribute name="http://www.example.org/ex 1#ancestor" type="inferring">
<range>http://www.example.org/ex2#Human</range>
<transitive/>
</attribute>
<attribute name="http://www.example.org/ex1#age" type="inferring">
<range>http://www.wsmo.org/wsml/wsml-syntax#integer</range>
<minCardinality>1</minCardinality>
<maxCardinality>1</maxCardinality>
</attribute>
</concept>
<axiom name="http://www.example.org/ex 1#GenderConstraint">
<definedBy>
<constraint>
<and>
<molecule>
<term name="7x"/>
<isa type="memberOf">
<term name="http://www.example.org/ex1#Woman"/>
</isa>
</molecule>
<molecule>
<term name="7x"/>
<isa type="memberOf">
<term name="http://www.example.org/ex2#Man"/>
</isa>
</molecule>
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WSML syntax

XML Tree

</and>
</constraint>
</definedBy>
</axiom>
<instance name="http://www.example.org/ex1#Mary">
<memberOf>http://www.example.org/ex 1#Woman</memberOf>
<attributeValue name="http://www.example.org/ex1#name">
<value type="http://www.wsmo.org/wsml/wsml-syntax#string">
Mary Jones
</value>
</attributeValue>
<attributeValue name="http://www.example.org/ex1#age">
<value type="http://www.wsmo.org/wsml/wsml-syntax#integer">
23
</value>
</attributeValue>
</instance>
<relation name="http://www.example.org/ex1#childOf">
<parameters>
<parameter type="constraining">
<range>http://www.example.org/ex2#Human</range>
</parameter>
<parameter type="inferring">
<range>http://www.example.org/ex2#P arent</range>
</parameter>
</parameters>
</relation>
</ontology>
<webService name="http://www.example.org/ex1#ws">
<capability name="http://www.example.org/ex1#itineraryInfo"/>
<interface name="http://example.org/i1</interface"/>
<interface name="http://example.org/i2</interface"/>
</webService>
</wsml>
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