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Abstract

This document defines F-logic/XML - an XML syntax for F-logic [Kifer et al., 1995]. The
proposal captures only the rule-based syntax (we believe this will suffice for WSML), but the
syntax is general enough to permit disjunctions and explicit quantification.

The F-Logic/XML syntax provided in this document can be used to encode logical
expressions and is used in WSMO deliverable D16.3, the XML syntax for WSML, for logical
expressions.
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1. Introduction

This document defines an XML syntax for F-logic [Kifer et al., 1995]. This syntax, henceforth
referred to as F-logic/XML, captures a large and the most useful subset of F-logic, which
includes rules, facts, and queries. The syntax goes far beyond Horn rules by permitting
disjunction and explicit quantification.
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The proposed XML syntax captures some of the HiLog extensions of F-logic [Yang & Kifer,
2004], such as variables over function symbols and reification. This version does not cover
predicate symbols and some of the other useful extensions that were introduced in the
FLORA-2 system. These extensions will be added as needed.

The general syntax of F-logic rules captured in F-logic/XML is

forall FREE-VARIABLES (HEAD <- BODY)
where FREE-VARIABLES is a list of all free variables in the rule.
HEAD and BODY both have the form

CONJUNCT and ... and CONJUNCT
Variables that are not explicitly quantified (those that are free )in the head or the body are
universally quantified outside of the clause. The free variables are not explicitly listed in the
XML syntax.
CONJUNCT has the form

VARIABLE-LIST F-logic-MOLECULE
or

VARIABLE-LIST DISJUNCT
where DISJUNCT is of the form

VARIABLE-LIST F-logic-MOLECULE
or

VARIABLE-LIST CONJUNCT
The explicitly quantified variables in the head and the body are captured by the meta-type
VARIABLE-LIST; they are listed as part of CONJUNCT and DISJUNCT meta types. The
quantifiers are not explicitly given listed the syntax. Instead, the explicitly quantified variables

in the rule head are assumed to be existential and the explicitly quantified variables in the rule
body are quantified universally.

2. XML Syntax

The XML Schema (see Appendix A) captures the syntax of F-logic rules, as described earlier.

Appendix C contains an example F-Logic program encoded using the F-Logic XML syntax.

3. XSLT Stylesheet for Converting F-logic/XML to the Regular
F-logic Syntax

The XSLT stylesheet (see Appendix B) transforms XML F-logic syntax back to the original,
"human-readable" F-logic syntax.

4. References
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Appendix A. XML Schema for F-Logic/XML

<?xm version="1.0" encodi ng="i so-8859-1"7?>
<schenm t arget Nanespace="htt p: //ww. wsno. or g/ 2004/ d16/ d16. 2/ v0. 1/" xm ns: fl g="http://ww. wsnp. org
xm ns="http://ww. w3. or g/ 2001/ XM_Schena" el ement For nDef aul t =" unqual i fi ed"
attri but eFor mDef aul t ="unqual i fied">
<!-- version: 2004-03-13 -->
<l-- XM.Scherma for F-logic -->

<l-- This relies on circularly defined types, which are not disallowed in
XM.Schena -->
<l-- Sinmplified syntax: only -> *-> => *=> Makes the schema sinpler. -->
<!-- Defined the schema for rules only
Don't think nore general fornms are needed
Rul es are quite general: can have quantifiers, disjunctions, etc. -->

<el enent nanme="fl ogic">
<conpl exType>
<sequence>
<el enent name="rul e" type="flg:rul eType" mi nCccurs="0" naxCccurs="unbounded"/ >
</ sequence>
</ conpl exType>
</ el enent >
<conpl exType name="rul eType">
<sequence>
<el enent name="head" type="flg:conjunctType" m nCccurs="0" maxQccurs="unbounded"/>
<el enent nanme="body" type="flg:conjunctType" m nCccurs="0" maxQccurs="unbounded"/>
</ sequence>
<attribute nanme="nane" type="string"/>
</ conpl exType>

<l'-- conjunct Type and di sjunct Type are nutually recursive. -->
<conpl exType name="conj unct Type" >
<sequence>
<el enent name="vari abl e" type="flg:variabl eType" m nCccurs="0" maxCccurs="unbounded"/
<choi ce>

<el enent name="nol ecul e" type="fl g: nol ecul eType" maxCccur s="unbounded"/>
<el enent nanme="di sjunct" type="flg:di sjunct Type" maxCccurs="unbounded"/>

<l-- a conjunct is a nolecule or a disjunct -->
</ choi ce>
<l-- List of quantified vars: existential in the head; universal in the body
Unlisted vars are universally quantified outside of the rule. -->

</ sequence>
</ conpl exType>
<conpl exType name="di sj unct Type" >
<sequence>
<el enent nane="vari abl e" type="flg:variabl eType" m nCccurs="0" maxCccurs="unbounded"/
<choi ce>
<el enent name="nol ecul e" type="fl g: nol ecul eType" maxCccur s="unbounded"/>
<el enent nanme="conjunct" type="fl g: conjunct Type" maxCccurs="unbounded"/>

<l-- a disjunct is a nolecule or a conjunct -->
</ choi ce>
<l-- List of quantified vars: existential in the head; universal in the body
Unlisted vars are universally quantified outside of the clause. -->

</ sequence>
</ conpl exType>
<conpl exType name="nol ecul eType" >
<sequence>
<el ement name="object" type="flg:terniype"/>
<el enent nanme="supercl ass" m nCccurs="0">
<conpl exType>

<sequence>
<el enent name="cl ass" type="flg:ternilype"/>
<!-- superclass of object -->

</ sequence>
<attribute nanme="isaType" type="flg:isaType"/>
<l-- isaType: nenber or subclass -->
</ conpl exType>

</ el enent >

<el enent nanme="met hodSpec" type="fl g: met hodSpecType" m nCccurs="0"/>

<l-- Optionally specify obj:class or obj::class -->

</ sequence>
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</ conpl exType>
<conpl exType name="net hodSpecType" >
<sequence>
<el enent nanme="nane" type="flg:terniype"/>
<el enent name="result">
<conpl exType>
<choi ce>
<el enent nanme="oi d" type="flg:ternfType" maxCOccurs="unbounded"/>
<el enent name="nol ecul e" type="fl g: nol ecul eType"
maxCccur s="unbounded"/ >
</ choi ce>
</ conpl exType>
</ el enent >
<!-- nethod nanme & args -->
<!-- nethod results -->
</ sequence>
<attribute name="arrow' type="flg:arrowlype"/>
</ conpl exType>
<conpl exType nane="rei fi edFor nul aType" >
<choi ce>
<el ement name="nol ecul e" type="fl g: nol ecul eType"/>
<el enent nanme="di sjunct" type="flg:disjunctType"/>
<el ement nanme="conjunct" type="flg: conjunct Type"/>

<l-- Allowreification of vars, as in Flora-2 (neaning no-op)? -->
</ choi ce>
</ conpl exType>
<!__ ******************Auxiliary types************** _—
<l-- Variable -->

<conpl exType nane="vari abl eType" >
<attribute name="nane" type="string"/>
</ conpl exType>
<conpl exType name="const ant Type" >
<attribute name="nane" type="string"/>
</ conpl exType>
<l-- Termis self-recursive. -->
<l-- Define H Log term -->
<conpl exType nane="ter nlype">
<choi ce>
<el ement name="variabl e" type="flg:variabl eType"/>
<el enent nanme="constant" type="fl g: constant Type"/>
<el ement name="reification" type="flg:reifiedFormul aType"/>
<sequence>
<el ement name="functor" type="flg:terniype"/>
<el enent nanme="argunent"” type="flg:ternilype" naxOccurs="unbounded"/>
</ sequence>
</ choi ce>
</ conpl exType>
<si npl eType nanme="i saType">
<restriction base="string">
<enuneration value=":"/>
<enuneration value="::"/>
</restriction>
</ si npl eType>
<l-- | recomend to use only single-shafted arrows.
Sinplifies the schena and syntax -->
<si npl eType name="arr owlype" >
<restriction base="string">
<enuneration val ue="->"/>
<enuneration val ue="=>"/>
<enuneration val ue="*->"/>
<enuneration val ue="*=>"/>
</restriction>
</ si npl eType>
</ schena>

Appendix B. XSLT for Converting F-Logic/XML to the Regular
F-logic Syntax

<?xm version="1.0" encodi ng="UTF-8"?>

<xsl :styl esheet version="1.0" xm ns: xsl="http://ww. w3. org/ 1999/ XSL/ Tr ansf or n{' >
<xsl :out put method="text"/>

<l-- XSLT docunent for the translation of F-Logic XML into the WBML F-Logi ¢ syntax

creator: Jos de Bruijn
date: 2004-03-18 -->

<I-- source XML docunents are assuned to be valid according to the schema fl ogi c-updat esJos. xni
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with date 2004-03-12 -->
<!-- destination docunents should be valid according to the gramrar defined in WSMO D16.1, the
version to be published 2004-03-15 -->

<l-- In the generated F-Logic syntax, the AND has precedence over OR and since both AND and OR ar
comut ative, no brackets are needed -->

<l-- wites the header information -->

<xsl:tenplate match="/">
% F- Logi c generated from F-Logic XM. syntax using the WSMO XSLT
%
%

<xsl : appl y-tenpl at es/ >
</ xsl :tenpl ate>

<l-- wites the rule itself; the building block for F-Logic statenments -->
<xsl:tenplate match="rul e">
<xsl:for-each sel ect ="head"><xsl:call-tenpl ate nanme="conjunct"/><xsl :if
test="position()!=last()"> AND </ xsl :if></xsl:for-each><xsl:if
test="body"> <- </xsl:if><xsl:for-each sel ect="body"><xsl:call-tenplate
nanme="conjunct"/><xsl:if test="position()!=last()"> AND </xsl:if></xsl:for-each>
</ xsl :tenpl ate>
<xsl :tenpl ate mat ch="conj unct" nane="conjunct">
<xsl:if test="variable"><xsl:if
test="ancestor-or-sel f::body">FORALL </xsl:if><xsl:if
test="ancestor-or-sel f::head">EXI STS </ xsl :if><xsl:for-each

sel ect ="vari abl e"><xsl| : appl y-tenpl ates select="."/><xsl:if
test="position()!=last()">, </xsl:if></xsl:for-each> (</xsl:if><xsl:for-each
sel ect ="nol ecul e"><xsl : appl y-tenpl ates select="."/><xsl:if
test="position()!=last()"> AND </xsl:if></xsl:for-each><xsl:for-each

sel ect ="di sj unct "><xsl : appl y-tenpl ates select="."/><xsl:if

test="position()!=last()"> OR </xsl:if></xsl:for-each><xsl:if
test="variabl e">) </ xsl :if></xsl:tenpl ate>
<xsl:tenplate match="functor">
<xsl : appl y-tenpl at es/ >(<xsl : for-each sel ect="../argunment"><xsl : appl y-tenpl at es
select="*"/><xsl:if test="position()!=last()"> </xsl:if></xsl:for-each>)</xsl:tenpla
<xsl :tenpl at e mat ch="supercl ass">
<xsl :val ue- of sel ect="@ saType"/>
<xsl : appl y-tenpl at es/ >
</ xsl :tenpl at e>
<xsl :tenpl at e mat ch="net hodSpec" >[ <xsl : appl y-tenpl ates sel ect ="nane"/ > <xsl : val ue- of
sel ect="@rrow'/ ><xsl : appl y-tenpl ates sel ect="result"/>] </xsl:tenplate>
<xsl :tenpl ate match="vari abl e">
<xsl : val ue-of sel ect =" @ane"/>
</ xsl : tenpl at e>
<xsl:tenpl ate match="nol ecul e">
<xsl : appl y-tenpl at es/ >
</ xsl :tenpl at e>
<xsl :tenpl ate match="di sj unct">
<xsl:if test="variable"><xsl:if test="ancestor-or-self::body">FORALL </xsl:if><xsl:if
test="ancestor-or-self::head">EXlI STS </xsl :if><xsl:for-each

sel ect ="vari abl e"><xsl : appl y-tenpl ates sel ect="."/><xsl:if
test="position()!=last()">, </xsl:if></xsl:for-each></xsl:if><xsl:for-each
sel ect =" nol ecul e"><xsl : appl y-tenpl ates sel ect="."/><xsl:if
test="position()!=last()"> AND </ xsl :if></xsl:for-each><xsl:for-each

sel ect ="conj unct " ><xsl : appl y-tenpl ates sel ect="."/><xsl:if

test="position()!=last()"> AND </ xsl :if></xsl:for-each><xsl:if
test="variabl e">)</xsl :if></xsl:tenpl ate>
<xsl :tenpl ate mat ch="constant">
<xsl : val ue-of sel ect =" @ane"/>
</ xsl : tenpl at e>
<xsl :tenpl ate match="argunment"></xsl :tenpl at e>
</ xsl : styl esheet >

Appendix C. Example of F-Logic/XML and the Corresponding
F-logic Statements

<?xm version="1.0" encodi ng="UTF-8"?>
<flg:flogic xmns:flg="http://ww.wsno. org/ 2004/ d16/ d16. 2/ v0. 1/ ">
<l-- Test data to test the WSM_L F-Logic XM. syntax -->
<l-- The follow ng <rule></rul e> encodes this fact (taken fromthe F-Logic
JACM paper, page 7)
bob[ name -> "Bob";
age -> 40;
affiliation -> csl[dname -> "CS"
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mgr -> bob
assi stents -> {john, sally}]

this encoding wites only el ementary nol ecul es
-->
<rul e>
<head>
<nol ecul e>
<obj ect >
<constant nanme="bob"/>
</ obj ect >
<supercl ass isaType=":">
<cl ass>
<constant name="enpl"/>
</ cl ass>
</ supercl ass>
<met hodSpec arrow="->">
<nane>
<const ant nanme="nane"/>
</ name>
<resul t>
<oi d>
<const ant nane=""Bob""/>
</ oi d>
</resul t>
</ met hodSpec>
</ mol ecul e>
<nol ecul e>
<obj ect >
<constant nanme="bob"/>
</ obj ect >
<nmet hodSpec arrow="->">
<nane>
<constant nanme="age"/>
</ name>
<resul t>
<o0i d><const ant name="40"/></ oi d>
</resul t>
</ met hodSpec>
</ mol ecul e>
</ head>
<head>
<nol ecul e>
<obj ect >
<const ant nane="bob"/>
</ obj ect >
<net hodSpec arrow="->">
<nane>
<constant nane="affiliation"/>
</ name>
<resul t>
<oi d><const ant nane="cs1"/></oi d>
</resul t>
</ met hodSpec>
</ mol ecul e>
</ head>
<head>
<nol ecul e>
<obj ect >
<constant nanme="csl"/>
</ obj ect >
<supercl ass isaType=":">
<cl ass>
<constant name="dept"/>
</ cl ass>
</ supercl ass>
<met hodSpec arrow="->">
<nane>
<const ant nane="dnane"/>
</ name>
<resul t>
<oi d><constant nane=""CS""/></oi d>
</resul t>
</ met hodSpec>
</ mol ecul e>
</ head>
<head>
<nol ecul e>
<obj ect >
<constant nanme="csl"/>
</ obj ect >
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<met hodSpec arrow="->">
<nane>
<constant name="mmgr"/>
</ name>
<resul t>
<oi d><const ant nane="bob"/ ></ oi d>
</resul t>
</ met hodSpec>
</ mol ecul e>
</ head>
<head>
<nol ecul e>
<obj ect >
<constant nanme="csl"/>
</ obj ect >
<nmet hodSpec arrow="->">
<nane>
<constant nanme="assi stants"/>
</ name>
<resul t>
<oi d><const ant nane="j ohn"/></ oi d>
</resul t>
</ met hodSpec>
</ mol ecul e>

</ head>
<head>
<nol ecul e>
<obj ect >
<constant nane="csl"/>
</ obj ect >
<met hodSpec arrow="->">
<nane>
<functor>

<constant nanme="assi stants"/>
</ functor>
<ar gunent >
<constant name="argl"/>
</ ar gunent >
<ar gunent >
<constant name="arg2"/>
</ ar gunent >
</ nane>
<resul t>
<oi d><constant nane="sal |l y"/></oi d>
</resul t>
</ met hodSpec>
</ nol ecul e>

</ head>
</rul e>
<l-- The follow ng <rul e></rul e> encodes this deductive rule (taken fromthe

F-Logi ¢ JACM paper, page 7)

E[ boss -> M <- E enpl AND D:dept AND E[affiliation -> Dlmgr -> Menpl]],

boss is the head of that person's departnent
-->
<rul e>
<head>
<nol ecul e>
<obj ect >
<vari abl e name="E"/>
</ obj ect >
<nmet hodSpec arrow="->">
<name>
<constant name="boss"/>
</ nane>
<resul t>
<oi d><vari abl e nane="M'/></ oi d>
</result>
</ met hodSpec>
</ nol ecul e>
</ head>
<body>
<nol ecul e>
<obj ect >
<vari abl e nanme="E"/>
</ obj ect >
<supercl ass isaType=":">
<cl ass>
<constant name="enpl"/>
</ cl ass>
</ supercl ass>
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</ nol ecul e>
</ body>
<body>
<nol ecul e>
<obj ect >
<vari abl e name="D"'/ >
</ obj ect >
<supercl ass isaType=":">
<cl ass>
<constant name="dept"/>
</ cl ass>
</ supercl ass>
<met hodSpec arrow="->">
<name>
<constant name="mmgr"/>
</ nane>
<resul t>
<oi d><vari abl e nane="M'/></oi d>
</resul t>
</ met hodSpec>
</ nol ecul e>
</ body>
<body>
<nol ecul e>
<obj ect >
<vari abl e name="E"/>
</ obj ect >
<nmet hodSpec arrow="->">
<name>
<constant nanme="affiliation"/>
</ nane>
<resul t>
<oi d><vari abl e nane="D"/></oi d>
</result>
</ met hodSpec>
</ nol ecul e>
</ body>
<body>
<nol ecul e>
<obj ect >
<vari abl e name="M'/>
</ obj ect >
<supercl ass isaType=":">
<cl ass>
<constant name="enpl"/>
</ cl ass>
</ supercl ass>
</ nol ecul e>
</ body>
</rul e>
<l-- The follow ng <rul e></rul e> encodes this deductive rule
X:man OR X:wonman <- X person. i.e. every person is either a man or a wonan
-->
<rul e>
<head>
<vari abl e name="X"/>
<vari abl e name="Y"/>
<di sj unct >
<nol ecul e>

<obj ect >
<vari abl e name="X"/>
</ obj ect >
<supercl ass isaType=":">
<cl ass>
<const ant nane="man"/>
</ cl ass>

</ supercl ass>
</ nol ecul e>
</ di sj unct >
<di sj unct >
<nol ecul e>

<obj ect >
<vari abl e nanme="X"/>
</ obj ect >
<supercl ass isaType=":">
<cl ass>
<const ant nane="wonan"/>
</ cl ass>

</ supercl ass>
</ nol ecul e>
</ di sj unct >
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</ head>

<body>
<vari abl e name="Y"/>
<nol ecul e>

<obj ect >
<vari abl e name="Y"/>
</ obj ect >
<supercl ass isaType=":">
<cl ass>
<constant nanme="person"/>
</ cl ass>

</ supercl ass>
</ nol ecul e>
</ body>
</rul e>
</flg:flogic>

Corresponding F-logic Statements

% F- Logi c generated from F-Logic XM. syntax using the WSMO XSLT
%
%

bob: enpl [ nane- >" Bob"] AND bob[ age->40] AND bob[affiliation->csl] AND csl:dept[dnane->"CS"]
AND cs1[ mgr->bob] AND csl[assi stants->j ohn] AND csl[assistants(argl, arg2)->sally].

E[ boss->M <- E:enpl AND D:dept[mgr->M AND E[affiliation->D] AND M enpl

EXI STS X, Y (X:man OR X:wonan) <- FORALL Y (Y:person)
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