XML Schema for WSML Logical Expressions
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Schema Document Properties

Target http://www.wsmo.org/2004/wsml
Namespace

Element and
Attribute Global element and attribute declarations belong to this schema's targt

Namespaces namespace. _ _
By default, local element declarations belong to this schema's target ni

By default, local attribute declarations have no namespace.

Schema
Composition

This schema includes components from the following schema docume
o http://www.wsmo.org/2004/d16/d16.1/v0.2/xml-syntax/wsml-id

Documentation version: $Revision: 1.7 $ date: $Date: 2004/11/24 14:07:05 $ author: Jos de Bri
schema is a module, which belongs to the WSML/XML schema specification. T
provides WSML/XML syntax for logical expressions. This syntax for logical exp
inspired by the RuleML FOL (First-Order Logic) variant. Necessary additions fol
WSML-Full were the introduction of negation-as-failure, constraints, path expre
the use of arbitrary terms as atom identifiers.

Declared Namespaces
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Prefix

Default namespace

xml

XS

Namespace

http://www.wsmo.org/2004/wsml

http://lwww.w3.0rg/XML/1998/namespace
http://www.w3.0rg/2001/XMLSchema

Schema Component Representation

<xs:schema target Nanmespace="http://ww. wsno. or g/ 2004/ wsm "
el ement For nDef aul t =" qual i fi ed"
attri but eFor nDef aul t ="unqual i fi ed">
<xs:incl ude
schemalLocation="http://ww. wsno. or g/ 2004/ d16/ d16. 1/ v0. 2/ xm - synt ax/ ws

</ xs: schena>

top
Global Schema Components
Element:
Name true
Type anyType
Nillable no
Abstract no
Documentation Represents universal truth (equivalent to a disjunction of
a predicate and its complement)
XML Instance Representation
r<true>... </true> N
L e e e e e e e f e EEEfEEffEEmeff e m e e e e e e e e e e e e et e e e e e e e e e == = |
Schema Component Representation
<xs: el enent nanme="true"/>
top

Element:

Name

Type

Nillable
Abstract
Documentation

false
anyType
no

no

Represents universal falsehood (equivalent to a
conjunction of a predicate and its complement)

XML Instance Representation

=== e e e e e e e . e e e e e . e e .. e e .. e e . ... ... .. —-—-——————— e -

i<fal se> ...
L
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Schema Component Representation

<xs: el enent nane="fal se"/>

Element:
Name and
Type binaryComplexExpressionType
Nillable no
Abstract no
Documentation Conjunction

XML Instance Representation

=== e e e e e e e . e e e e e . e e .. e e .. e e . ... ... .. —-—-——————— e

:<and>

1

! <atone ... </atonp

. <conposition> ... </conposition>
! <mol ecul e> ... </nol ecul e>

: <and> ... </and> [1]

! <or> ... <lor>

' <neg> ... </neg>

! <naf> ... </naf>

' <inplies> ... </inplies>

! <inpliedBy> ... </inpliedBy>

' <equi valent> ... </equival ent>
' <forAll> ... </forAl>

' <exists> ... </exists>

' <true> ... </true>

: <false> ... </false>

1

1</ and>

Schema Component Representation

<xs: el enent nanme="and" type=" bi naryConpl exExpressi onType "/>

Element:
Name or
Type binaryComplexExpressionType
Nillable no
Abstract no
Documentation Disjunction

XML Instance Representation

30of 16



<conposition> ... </conposition>

1

: <nol ecule> ... </nol ecul e>

! <and> ... </and>

' <or> ... <lor>

' <neg> ... </neg>

' <naf> ... </naf>

' <inplies> ... </inplies>

' <inpliedBy> ... </inpliedBy>
' <equi valent> ... </equival ent>
' <forAll> ... </forAl>

' <exists> ... </exists>

' <true> ... </true>

' <false> ... </fal se>

1

1</ or>

Schema Component Representation

<xs: el enent name="or" type=" binaryConpl exExpressi onType "/>

Element:
Name neg
Type complexExpressionType
Nillable no
Abstract no
Documentation Classical negation

XML Instance Representation

o m m e m e e L L e e e e mmmmemmem oo
:<neg>

1

! <atonk ... </atonp

' <conposition> ... </conposition>
! <mol ecul e> ... </nol ecul e>

) <and> ... </and>

! <or> ... <lor>

' <neg> ... </neg>

! <naf> ... </naf>

' <inplies> ... </inplies>

! <inpliedBy> ... </inpliedBy>

' <equi valent> ... </equival ent>

' <forAll> ... </forAl>

' <exists> ... </exists>

' <true> ... </true>

: <false> ... </false>

1

1</ neg>

Schema Component Representation

<xs: el enent name="neg" type=" conpl exExpressi onType "/>

Element:
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Name naf

Type complexExpressionType
Nillable no

Abstract no

Documentation Negation-as-failure

XML Instance Representation
e

1<naf >
1
<atonk ... </atonp
<conposition> ... </conposition>
<nol ecule> ... </nol ecul e>
<and> ... </and> [1]
<or> ... </or>
<neg> ... </neg>
<naf> ... </naf>

<inpliedBy> ... </inpliedBy>
<equi valent> ... </equival ent>

1
1
1
1
:
: <inplies> ... </inplies>
:
1
1
1
1
1

<forAll> ... </forAll>

<exists> ... </exists>

<true> ... </true>

<false> ... </fal se>
</ naf >

Schema Component Representation

<xs: el enent name="naf" type=" conpl exExpressi onType "/>

Element:
Name implies
Type binaryComplexExpressionType
Nillable no
Abstract no
Documentation Right implication (corresponds with necessary

conditions). The first formula nested inside the 'implies'
element, implies the second formula. For an implication,
exactly two formulas must be nested inside the
implication element.

XML Instance Representation

T R T T T e e e e TR R R

:<i mpl i es>

1

! <atonk ... </ atonp

; <conposition> ... </conposition>
! <mol ecul e> ... </ nol ecul e>

I <and> ... </and>

! <or> ... <lor>

' <neg> ... </neg>

1
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i1</inmplies>

1

1 <@>... </@>

' <inplies> ... </inplies>

' <inpliedBy> ... </inpliedBy>
' <equi valent> ... </equival ent>
! <forAll> ... </forAl>

' <exists> ... </exists>

' <true> ... </true>

) <false> ... </fal se>

1

1

Schema Component Representation

<xs: el enent

nanme="inplies" type=" binaryConpl exExpressi onType

||/ >
Element:
Name impliedBy
Type binaryComplexExpressionType
Nillable no
Abstract no

Documentation

Left implication (corresponds with sufficient conditions).
The first formula nested inside the 'implies' element, is
implied by the second formula. For an implication,
exactly two formulas must be nested inside the
implication element.

XML Instance Representation

o m m o m e e e e e e e e e e e e mmmmemmem oo
:<inp|iedBy>

1

! <atonk ... </atonp

' <conposition> ... </conposition>
! <mol ecul e> ... </ nol ecul e>

' <and> ... </and>

! <or> ... <lor>

' <neg> ... </neg>

! <naf> ... </naf>

1 <inplies> ... </i i es>

' <inpliedBy> ... </inpliedBy>

1 <equi valent> ... </equival ent>

' <forAll> ... </forAl>

1 <exists> ... </exists>

' <true> ... </true>

! <false> ... </fal se>

1

L</inp|iedBy>

Schema Component Representation

<xs: el enent
II/ >

nanme="inpli edBy" type=" bi naryConpl exExpressi onType
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Element:

Name
Type
Nillable
Abstract

Documentation

equivalent
binaryComplexExpressionType

no
no

Dual implication (corresponds with necessary and
sufficient conditions). The first formula nested inside the
'implies' element, is implied by the second formula. For
an implication, exactly two formulas must be nested
inside the implication element.

XML Instance Representation

r

<equi val ent >

<atonk ...

</ at onp

<conposition> ...
<nmol ecul e> . ..

</ conposi ti on>

</ nol ecul e>

<and> ... </and>
<or> ... <lor>

<neg> ... </neg>

<naf> ... </naf>

<inplies> ... </inplies>
<inpliedBy> ... </inpliedBy>
<equi valent> ... </equival ent>
<forAll> ... </forAl>
<exists> ... </exists>

<true> ... </true>

<false> ... </false>

</ equi val ent >
L

Schema Component Representation

<xs: el enent

nane="equi val ent" type="

bi nar yConpl exExpr essi onType

Il/ >
Element:
Name forAll
Type guantifiedComplexExpressionType
Nillable no
Abstract no

Documentation

Universal quantification.

XML Instance Representation

r

<forAll>
<var > </var>
<atonk ... </atonp

<conposition> ...

</ conposi ti on>

7 of 16



<mol ecul e> ... </ nol ecul e>

<and> ... </and>
<or> ... </or>
<neg> ... </neg>
<naf> ... </naf>
<inplies> ... </inplies>
<inpliedBy> ... </inpliedBy>
<equi valent> ... </equival ent>
<forAll> ... </forAl>
<exists> ... </exists>
<true> ... </true>
<false> ... </false>
</[forAI>

Schema Component Representation

<xs:el enent name="forAll" type=" quantifiedConpl exExpressi onType
e
Element:
Name exists
Type guantifiedComplexExpressionType
Nillable no
Abstract no

Documentation

Existential quantification

<exi st s>
<var > </var>

<atonk ... </atonp
<conposition> ... </conposition>
<nmol ecule> ... </nol ecul e>
<and> ... </and> [1]
<or> ... </or>
<neg> ... </neg>
<naf> ... </naf>
<inplies> ... </inplies>
<inpliedBy> ... </inpliedBy>
<equi valent> ... </equival ent>
<forAll> ... </forAl>
<exists> ... </exists>
<true> ... </true>
<false> ... </false>

</ exi st s>

Schema Component Representation

<xs: el enent nane="exists" type=
II/>

guant i fi edConpl exExpr essi onType
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Complex Type:

Super-types: None

Sub-types: None

Name guantifiedComplexExpressionType

Abstract no

Documentation For now the complexExpressionType is repeated after
the 'var' element, because | don't know how to include it
*after* 'var'.

<,..>
<var > </var>

<atonk ... </atonp
<conposition> ... </conposition>
<mol ecul e> ... </ nol ecul e>
<and> ... </and> [1]
<or> ... </or>
<neg> ... </ neg>

<Tﬁﬁlies> ..T_Eligplies>
<inpliedBy> ... </inpliedBy>
<equi valent> ... </equival ent>

1

1

1

: neg neg
1 <naf> ... </naf>
1

1

1

<forAll> ... </forAl>

<exists> ... </exists>

<true> ... </true>

<false> ... </false>
</. >

Schema Component Representation

<xs: conpl exType nanme="quanti fi edConpl exExpr essi onType" >
<XS:sequence>
<xs: el enent nane="var" type=" wsm Vari abl e
maxCccur s="unbounded"/ >
<xs: choi ce>
<xs:element ref=" atom"/>
<xs:elenent ref=" conposition "/>
<xs:elenent ref=" nolecule "/>
<xs:elenent ref=" and "/>
<xs:elenent ref=" or "/>
<xs:elenent ref=" neg "/>
<xs:elenent ref=" naf "/>
<xs:elenent ref=" inplies "/>
<xs:elenent ref=" inpliedBy "/>
<xs:elenent ref=" equivalent "/>
<xs:elenment ref=" forAl "/>
<xs:elenment ref=" exists "/>
<xs:elenent ref=" true "/>
<xs:elenent ref=" false "/>
</ xs: choi ce>
</ xs: sequence>
</ xs: conpl exType>
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Complex Type:

Super-types: None

Sub-types: None

Name complexExpressionType

Abstract no

Documentation The basic type for WSML-Full expressions, allowing

exactly one expression

XML Instance Representation

1<, >
<atonk ... </atonp
<conposition> ... </conposition>
<nmol ecule> ... </nol ecul e>
<and> ... </and> [1]
<or> ... </or>
<neg> ... </neg>
<naf> ... </naf>
<inplies> ... </inplies>

<inpliedBy> ... </inpliedBy>
<equi valent> ... </equival ent>

<forAll> ... </forAl>

<exists> ... </exists>

<true> ... </true>

<false> ... </fal se>
<[...>

Schema Component Representation

<xs: conpl exType name="conpl exExpr essi onType" >
<xs: choi ce>
<xs:elenent ref=" atom"/>
<xs:elenent ref=" conposition "/>
<xs:elenent ref=" nolecule "/>
<xs:elenent ref=" and "/>
<xs:elenment ref=" or "/>
<xs:elenent ref=" neg "/>
<xs:elenment ref=" npaf "/>
<xs:elenent ref=" inplies "/>

<xs:elenent ref=" inpliedBy "/>
<xs:elenent ref=" equivalent "/>
<xs:elenent ref=" forAl "/>

<xs:elenment ref=" exists "/>
<xs:elenment ref=" true "/>
<xs:elenment ref=" false "/>
</ xs: choi ce>
</ xs: conpl exType>

Complex Type:
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Super-types: None

Sub-types: None

Name binaryComplexExpressionType

Abstract no

Documentation The basic type for WSML-Full expressions, allowing

exactly two expressions to each side of the operator

XML Instance Representation

1<, >

1

1

! <atomr ... </atonp

. <conposition> ... </conposition>
! <mol ecul e> ... </nol ecul e>

) <and> ... </and>

! <or> ... <lor>

' <neg> ... </neg>

! <naf> ... </naf>

' <inplies> ... </inplies>

' <inpliedBy> ... </inpliedBy>

' <equi valent> ... </equival ent>

' <forAll> ... </forAl>

' <exists> ... </exists>

' <true> ... </true>

: <false> ... </false>

:</, >

L et et e e e feE e e fE e EEt e Er e, e e, ;e e e, .. ... . ... . ... .- ——-————mmmmm -

Schema Component Representation

<xs: conpl exType nane="bi nar yConpl exExpr essi onType" >
<xs:choi ce m nCccurs="2" nmaxQccurs="2">
<xs:elenent ref=" atom"/>
<xs: el enent ref=" conposition "/>
<xs:elenment ref=" nolecule "/>
<xs:elenent ref=" and "/>
<xs: el ement ref=" or "/>
<xs:el ement ref=" neg "/>
<xs: el enent ref=" naf "/>

<xs:element ref=" inplies "/>
<xs:elenment ref=" inpliedBy "/>
<xs:elenent ref=" equivalent "/>
<xs:elenment ref=" forAl "/>

<xs:elenment ref=" exists "/>
<xs:elenment ref=" true "/>
<xs:elenment ref=" false "/>
</ xs: choi ce>
</ xs: conpl exType>

Element:
Name atom
Type Locally-defined complex type
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Nillable no
Abstract no

Documentation An atom denotes a relation with an n-ary domain, where
n is the arity of the predicate

XML Instance Representation

T S T T T T T T T T T E e ST E T T EEEEEEE SR E =
1<at onp '
1 <nane> </ nane> :
1 1
: <ar gTer n» </ argTer m» :
! <ar gPat hCon> </ ar gPat hCon> !
1 1
1</ at o> !
L e e i e em e e -mm---mm--mmm--mmms-mmmm-mmmmmmmmmmmm—-—-a- d

Schema Component Representation

<xs: el enent nane="at on' >
<xs: conpl exType>
<XS:sequence>
<xs: el enent nanme="nane" type=" wsm AnylD "/ >
<xs:choi ce m nCccurs="0" maxCccur s="unbounded" >
<xs:el ement name="argTernt type=" ternilype "/>
<xs:el enment name="argPat hCon" type=" pathconType "/>
</ xs: choi ce>
</ Xxs: sequence>
</ xs: conpl exType>
</ xs: el ement >

Element:
Name composition
Type Locally-defined complex type
Nillable no
Abstract no
Documentation An composition denotes a special kind of binary

predicate: - equal - unequal - Ite - It - gte - gt

XML Instance Representation

T T T T T TSRS EEEEEEEEEEE |
1<conposition> '
. <nane> </ name> X
1 1
: <argTer np </ argTer np :
! <ar gPat hCon> </ ar gPat hCon> !
1 1
1 1

</ conposi tion>
L___rf'i __________________________________________________ d

Schema Component Representation

<xs: el enent nane="conposition">
<xs: conpl exType>
<Xs:sequence>
<xs: el enent name="nane" type=" conpositionldentifier "/>
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<xs: choi ce mi nCccurs="2" maxCccurs="2">
<xs: el enent nanme="argTerm' type=" ternmlype "/>
<xs: el enent nanme="argPat hCon" type=" pathconType "/>
</ xs: choi ce>
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >

Complex Type:

Super-types: None

Sub-types: None

Name termType

Abstract no

Documentation A term can be a wsmlAnyID (IR, literal, variable or

anonymous ID) or a constructed term (corresponsing to
a function symbol), where the arguments are terms
itself.

XML Instance Representation

1<, .. >

1

1

: <nane> </ name>

1

! <argTer np </ argTer >

: <ar gPat hCon> </ ar gPat hCon>
1

I <arithne </arithnm
1

: <ar gTer > </ argTer n»

' <ar gPat hCon> </ ar gPat hCon>
:

1

1</...>

Schema Component Representation

<xs: conpl exType name="t er nType" >
<xs: choi ce>
<XSs:sequence>
<xs: el enent nanme="nane" type=" wsm AnylD "/>
<xs:choi ce m nCccurs="0" maxCccur s="unbounded" >
<xs:el ement name="argTernt type=" ternilype "/>
<xs:el enment name="argPat hCon" type=" pathconType "/>
</ xs: choi ce>
</ Xxs: sequence>
<XS:sequence>
<xs: el enent nanme="arithm type=" atithneticldentifier
"l
<xs:choi ce m nCccurs="2" maxCccurs="2">
<xs:el ement name="argTernt type=" ternilype "/>
<xs:el enment name="argPat hCon" type=" pathconType "/>
</ xs: choi ce>

13 of 16




</ xs: sequence>
</ xs: choi ce>
</ xs: conpl exType>

Complex Type:

Super-types: None

Sub-types: None

Name pathconType

Abstract no

Documentation A term can be a wsmlAnyID (IRI, literal, variable or

anonymous ID) or a constructed term (corresponsing to
a function symbol), where the arguments are terms
itself.

XML Instance Representation

1<, >

; <terne </terne
1

: <i d> </id>
1

<l >

Schema Component Representation

<xs: conpl exType nanme="pat hconType" >
<Xs:sequence>
<xs: el enent nane="tern' type=" ternlype "/>
<xs: choice m nCccurs="1" naxCccur s="unbounded" >
<xs: el enent name="id" type=" wsm AnylD "/>
</ xs: choi ce>
</ xs: sequence>
</ xs: conpl exType>

Element:
Name molecule
Type Locally-defined complex type
Nillable no
Abstract no

XML Instance Representation

e e e e T T T N e e e e e e e e e e T T R TR IR

<ol ecul e>

. <ternp </ternmp
! <attributeDefinition
' type="

14 of 16



: {*inferring' |'constraining"}) [0..1]"> [O..*]
' <name> termiype </ name> [ 1]

' <type> termliype </type> [1]

i </attributeDefinition>

1 <attributeValue> [0..*]

' <name> ternilype </ name> [ 1]

! <val ue> ternmlype </value> [1..7%]

i </attributeVal ue>

! <isa

' type=" xs:string (value conmes fromlist

1 {"nmenberO'|'subConceptOf'}) [0..1]"> [O0..1]
' Xs:string

, </isa>

1</ nol ecul e>

Schema Component Representation

<xs: el enent nanme="nol ecul e" >
<xs: conpl exType>
<XS:sequence>
<xs:element name="ternt type=" ternilype "/>
<xs: el enment nane="attributeDefinition" ninCccurs="0"
maxQCccur s="unbounded" >
<xs:conpl exType>
<XS:sequence>
<xs:el ement name="name" type=" ternilype "/>
<xs: el enent nane="type" type=" termlype "/>
</ xs: sequence>
<xs:attribute nane="type" default="constraining">
<xs: si npl eType>
<xs:restriction base=" xs:string ">
<xs:enuneration value="inferring"/>
<xs:enuneration val ue="constraining"/>
</xs:restriction>
</ xs: si npl eType>
</ xs:attribute>
</ xs: conpl exType>
</ xs: el enment >
<xs: el ement nane="attributeVal ue" m nCccurs="0"
maxQccur s="unbounded" >
<xs:conpl exType>
<XS: sequence>
<xs:el ement name="name" type=" ternilype "/>
<xs:el ement name="val ue" type=" ternilype "
maxQccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enment >
<xs: el ement nane="isa" m nCccurs="0">
<xs:conpl exType>
<xs: si npl eCont ent >
<xs:extension base=" xs:string ">
<xs:attribute nanme="type">
<xs: si mpl eType>
<xs:restriction base=" xs:string ">
<xs:enuneration val ue="nenbero"/>
<xs:enuneration val ue="subConcept "/ >
</xs:restriction>
</ xs: si npl eType>
</ xs:attribute>
</ Xxs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>
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</ xs: el ement >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >

Generated by xs3p.
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