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Abstract: The problem that XML formally governs syntax only but not semantics has been recognized as a
serious barrier for XML-Based data integration and the extension of current Web to the semantic Web. To address
this problem, the XML Semantics Definition Language (XSDL) is proposed to explicitly express the XML author’s
intended meaning and a model-theoretic semantics for XML. In this way, the XML becomes a sub-language of RDF
(resource description framework) in expressivity and the XML data can be semantics-preserving transformed to the
RDF data. The semantic validity and entailment problem of XML documents are further provided and they are

reduced to the knowledge base unsatisfiability problem in description logic language S#OZNEAX
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1 XML XML
{wineMerchant name="Bristol Bottlers”)
(wineid="w100")
(name)Vielles Bottes(/name) {colour)black{/colour)
(lwine)
(/IwineMerchant)
Bristol Bottlers , Vielles Bottes
, wineMerchant wine ,
XML )
(SoldOn date="20040722")
{pen code="SKUQ01" price="12.75" units="1"/)
(pencil code="SKUOQ02" price =*2.45" units="10"/)
(/SoldOn)
,SoldOn , ,
, XML
, XML , XML , ,
XML
2 XML XSDL
XML XML . XML ,
XML . :1) , XML
i2) , XML . XSbL OWL DL,
OWL Web ,  OWL DL ,
: SAF(schema adjuncts framework!®).SAF
XML Schema .
; XSDL , XSDL XML ,
XSDL ' , XSDL
21 SAF
DTD XML Schema , SAF Schema
, XML .
XML .SAF  XPath , Schema
XML . XSDL

, Schema OowL XML XSDL

XML , SAF

{schema-adjunct xmins:owlx="http://www.w3.0rg/2003/05/ow!-xml” target="http://foo.org/myschema.xsd” )

’
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(owlx:Ontology owlx:name="http://foo.org/wine”)...{/owlx:Ontology)

(/document)
(1— XML -
(element context="/wineMerchant”)
(owlx:Class owlx:name="WineMerchant”/) {!—
(lelement)...
(attribute context="/wineMerchant/wine/name”)
(owlx:DatatypeProperty owlx:name="name”/) (!—
(/attribute)...
{Ischema-adjunct)

:ObjectProperty, DatatypeProperty--)

:ObjectProperty--)

, target XML Schema URL, \
:document , OWL DL ,
XSDL ;element attribute , context XPath
,XSDL SAF  XPath OWLDL XML , XPath  OWL
DL ) XPath , OwL DL XSDL
Schema ] ,XSDL Schema XML . , ,
XSDL XML
22
XML , 1 ,wine
Wine , XSDL

(element context="/wineMerchant/wine")

(URIFunctionyconcat(* http://foo.org/wine#”, string(“ /wineM erchant/wine[$i]/@id")){/URIFunction)

(owlx:Class owlx:name="Wine"/)

({/element)
,context XPath , wine ;URIFunction URI
XPath ; $i context i ;string concat XPath URI
, OwL , URI ,URI ID
, OwL DL , ID URI
, URI URI ,
:{(CtxPath™element, urifn, cn*Class). ,CtxPath context
,Melement CtxPath ,urifn - URI .cn /\M\Class
cn
2.3
XML PCDATA XSDL
, domainContext  path , XPath ;
rangeContext  path , XPath , context
,XSDL
XML Schema , , Schema
XML , XSDL , ( . ) .
1, name Wine , XSDL
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(element context="/wineMerchant/wine/name”)
(domainContext path=".."/) (rangeContext path="text()"/)
(owlx:DatatypeProperty owlx:name="wineName”/)

(/element)
, wineName
:(CtxPath”"nodeType,DPath,RPath,dpn*Dataty peProperty).
S nodeType” “element” “attribute” ,DPath  RPath domainContext rangeContext
path ,dpn
24
XML . 1 ,wineMerchant wine
(sell) . XSDL ] 3 IDREF
2: XML

(wineid="w1001" name="Vielles Bottes" color="black”/)
(wineMerchant name="Bristol Bottlers” winel D="w1001"/)

,winelD wine |ID . , , XSDL
3 IDPath  IDREFPath,
,IDPath ,  rangeContext path IDPath
:|DREFPath context . XSDL

(attribute context="/wineMerchant/ @winelD")
(domainContext path=".."/)
(rangeContext path=".." IDPath="/wine/@id" IDREFPath="."/)
(owlx:ObjectProperty owlx:name="sell"/)
(/attribute)
:(CtxPath*nodeType,DPath,RPath,| DPath,| DREFPath,

opn™ObjectProperty). ,opn . ,/DPath  IDREFPath
3 XML
XML XSDL XML ,
, XML XML XML
. XML . XML , XML
XSDL- , XSDL XML . XML , XML
3.1 XML
XML XML Schema , , .
XML XML . , XML
1( ). d :
1) : d : L(d);
2) , d , V(d);
3) L2V(d):L(d)—V(d), d

: D,
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2(XML ). XML Y, XML , :
1) N=NgUN,UN;, N N, N . XML
2) NP=NxN, N ,
3( ). XML v |
1) R , [ .
2) LV: (literal value) ) R , (plain literal)
3) O [ . R , LV .
4) SV,—»0: XML URI( Vio) , URI

5) Mc:Ng—>OuULV: 3 .
6) Mc:NaUN—LV: , meN,UN;:

a) m OWL , Mc(m)eLV,Mc(m)=dm:typed-value(m);
b) m OWL . Mc(m)eV(D(xsd:string)),Mc(m)=dm:string-value(m).
7) Mo:NP-RxR: , {m,nyeNP, Mo({m,n))=(Mc(m),Mc(n)).
XML , )
Schema XSDL . , XML Schema
XSDL XML  XSDL-

3.2 XML XSDL-

XSDL XML ., XSDL XML .
XSDL , XSDL-
4(XSDL ). XSDL :
1) Vo:XSDL OWL DL , VLVe Vo ViVop VieVap Vo,
OWL (1,
2) XP: XPath XP=AXPURXP, ,AXP RXP
3) FN:XSDL URI ;
5(XSDL- ). XML XSDL- I XML
1) Map:AXP—P(N):  XPath ,
W3C  XPath ( P );
2) Mrp:NxRXP—P(N):  XPath ,
W3C  XPath :
3) Min:NxFN—V,y: n  URI URI, Vix
URI :
4) SVixUVe—R:S XSDL OWL DL Vo, URI URI
Vix R, (Vix)cO, URI URI
5) XSDL OWL 16=(Ro,LV,00,SL,ECER),  ,00=S(V1);Ro=S(Vo);L,EC,ER

owL (1
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ne Map(CtxPath), [Mrp(n,DPath)|=1  |Mrp(n,RPath)|=1.
, : d,
me Mrp(n,DPath),te Mrp(n,RPath), Mc(t) e V(d),Mc(t)=L2V(d)(dm:string-value(t)),Mo({m,t))=(Mc(m),
Mc(t)) e ER(dpn)), t d ? {m;t) m
dpn , t .

3) XSDL (CtxPath"*nodeType,DPath,RPath,| DPath,| DREFPath,
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