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Abstract: XML validation, especially partial validation, is one of the key problems in XML applications. The parsing and

validating architecture based on XML Schema in Xerces-J2 toolkit is investigated and analyzed. which is a kind of deferred full

validation. Using Xerces-J2 the XML partial validating interfaces based on XML Schema are designed and implemented,

including type checking, identity constraints checking and so on.
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Type(d.z,p) checkType(v,z,p); key
2) P ID T p 1D
Twie P Tir (P Thorer (P)s v d 3 Xerces-J2  Schema
s checkIDCs(d sz, p). .
’ XML API DOM (Document Object Model)
(? xml version="1.0" 7 SAX (Simple API for XML) . « /
(books .xmlns; )f,u = "http://www. w3. org/2001/XMLSchema — ) XML. Document .
instance
xsi:noNamespaceSchemal.ocation="books _simple. xsd” ) ( ) XML
(book name="english” pagenum="217" version ="2.0") , start Element.end Element ,SAX
(author)John(/author)
(price currence="RMB" )43(/price) ’
(ISBN)2407763510¢/ISBN) XML
(comments) This is a good book. (/comments) 3.1
(/book) Xerces-J2 cers ' SAXParser DOMPars
(book name="chinese” pagenum="321" version ="4.0") erees parsers arser arser
(author)nwu{/author) XML s (pipeline).
(price currence="RMB" )48(/price) DTD s
(ISBN)2407763510¢(/ISBN» Xerces-]
(/book) ’ ’ ’
{/books Schema DOMParser.
1 XML books. xml parser = new DOMParser () ;
1 XMI 2 parser. setProperty ( ” http://apache. org/xml/properties/schema/
external —noNamespaceSchemal.ocation” ,
Schema /books /book s 1D "books _simple. xsd” ) ;

(xs:schemaxmlns:xs="http://www. w3. org/2001 /XML Schema”)
(xs:element name="bhooks"” )

(xs:complexType) (xs:sequence)

(xs:element name="book” minOccurs="0" maxOccurs="unbou

nded” )
(xs:complexType)
(xs :sequence)
(xs:element name="author” type="xs:string” /)
(xs:element name = "price”)
(xs :complexType) (xs:simpleContent)
(xs:extension base="xs:decimal”)
(xs:attribute name = ”currence” type = "xs:string” />

(/xs:extension) (/xs ;simpleContent )
(/xs:complexType)
(/xs :element)

(xs:element name="ISBN" type="xs:string” /)

=" ="

(xs:element name comments” type xs :string”
minOccurs="0"/)
(/xs:sequence)
(xs:attribute name="name” type="xs:string” /)

—n

(xs:attribute name="pagenum” type="
g

xs:string” /)
(xs:attribute name="version” type="xs:string” /)
(/xs:complexType)
(/xs :element)
(/xs:sequence) (/xs ;complexType)
(xs:key name="bookKey"” )
(xs:selector xpath="book” /)
(xs:field xpath="ISBN" /)
(/xs:key)
(/xs :element)
(/xs:schema)

2 books_simple. xsd

) (books) 2 (ISBN)
"2407763510” {(book) s 2 bookKey
Xerces-J2 org. apache. xerces , s

try {
//
parser. setFeature (" http://xml. org/sax/features/valida
tion” , true);
// schema
parser. setFeature (" http://apache. org/xml/features/vali
dation/schema” , true);
parser. parse (" books. xml”); // books. xml .
doc = parser. getDocument () £/ DOM
} catch (IOException ie) { -+
} catch (SAXException e){+**

}
3 Schema
books. xml books simple. xsd ,
3 ; books. xml
noNamespaceSchemal.ocation s 2
Xerces s setFeature ( )

URL 3 ,

[Error] books. xml: 13: 26: Duplicate key value
[2407763510] declared for identity constraint of element ”

books”.

, DOMParser ,
SAX . DOMParser SAXParser
s SAX Xerces-]
Schema , XML
3.2 Xerces-J2 Schema
Xerces-]2 s Schema
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C . . XML s UG
XMLDocumentFragmentScannerImpl s s Dispatcher
XSA ttributeChecker XSDocumentInfo XMLInputSource
(from traversers) ptAmChiocker (from traversers) (from parser)
fAttributeChecker
#fAttrE hecker hemaHandler ~THOO! #fInput§ource
XSDAbstractTraverser XSDHandler SchemaParsingConfig
(from traversers) #SchemaHandler (from traversers) fSchemaParsor (from opti)
-fSchemaHandler
Elem verser #fScanner
XSDElementTraverser XML Schemaloader
(from traversers) (from xs) Oq—o
. XMLDocumentSource XML DocumentScanner
~fGrammar] fSchemalbader {from parser) (from parser)
tSource
XSGrammarBucket XMLSchemaValidator
(from xs) (from xs)
fGrammarBucket
NGNS Gammar #fDocumentflandler n{%ﬁgﬁmﬁﬂmr
: p XMLDocumentFragmentSca
SchemaGrammar C/ . nrerImpl
(from xs) 41D ntHandler (from impl)
XMLDocumentHandler
-fDONiParser {from xr) #ContentDispatcher
#Disgatcher
DOMParser FragmentContentDispatcher
(from Parsers) (from XMLDocumentFragmentScannetImplI)
Dispatcher
(from XMLDocumentFragmentScannerlmpl}
4 Xerces-J2  Schema
XMLSchemal.oader Schema 4.1 Schema
fSchemaHandler  parseSchema ( ) . XMLSchemal.oader Schema R
DOMParser XML SchemaGrammar , XSModel,
DOM  schemaRoot; schemaRoot Schema (2] s
SchemaGrammar
fGrammarBucket 4 XSModel loadSchema (String file) { // file  Schema  URI
XMIL.SchemaValidator y SAX XMILSchemal.oader schemal.oader = new XMILSchemal.oader
, fGrammarBucket Os
. try{
’ startElement () fGrammar = ( SchemaGrammar ) schemal.oader.
endElement ( ) s loadGrammar (new XMLInputSource (null,file ,null));
( ) 1D XPath ; {XSModel = {Grammar. toXSModel () ;
, D , key jcatch(IOException ioe) {+++}
. return {XSModel;
unique , keyref, schema )
(Unique Particle Attribute .particle N 4.2 Schema
). Xerces-] DOM (dom )
4 AttrImpl, ElementNSImpl type
3 s type XS.
PartialSchemaValidate s XSTypeDefinition type  protected
1D , XML public , dom
Schema s XPath Schema

Schema
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/ % xpath XML XPath . . }
step . XSElementDecl s
XSAttributeDecl %/ 4.4
XSObject getDecl (String xpath) { s Xerces-J2 ’
1) xpath steps;// impl. xpath. XPath (CM, content model). CM
impl. xs. models ( 5).CMBuilder CM s
2 {Grammar ~ {XSModel xpath getContentModel (typeDecl)
fatherDecl . .
3) i1, CM.CM
4) while (i(steps. length) D s CM ;
a) fatherType= (XSComplexTypeDecl)fatherDecl. get
TypeDefinition(); // CMBuilder CMNodeFactory
b) steps [1] stepname( ) —fNodeFactory
¢) switch ( steps [i] ) { —SfEmptyCm
case .7 // XSEmptyCH O XSALCM
break; XSCMValidator
case ‘@’ //
attrGroup = fatherType. getAttrGrp(O; // XSDFACM "fihr:ls‘trfigc}s)
fFollowList I
attrDecl = attrGroup. getAttributeUse (null,step -ﬂ-leadNode,
name). getAttrDeclaration(); // —fChild CMNode
return attrDecl; (from _models)
case /7 // —fRightChild
particle = (XSParticleDecl)fatherType. getParticle ZF ~fLeftChild —fLeafList]
O3 // Particle XSCMUmo] [TocMEmor]| [ KseMie
modelGrp = (XSModelGroupImpl)particle. getTerm
O3//
objList = (XSObjectListImpl)modelGrp. getParti 5
clesO; //
i=0; 2) particle (
while ( j¢objList. getLength( ) ) . minOccurs  maxOccurs) »
i) particle = (XSParticleDecl)objList. item(j) ; CM  XSEmptyCM B ;
ii) elemDecl = (XSElementDecl)particle. getTerm 3) all ., CM  XSAICM ;
O3 \ T A <
i) if C elemDecl. getName (). compareTo (step 4) CM XSDFACM : CM
name)==0) { fatherDecl = elemDecl; break;} XSCMValidator :startContentModel ,checkUniqueParticle
iv) j++ Attribution, oneTransition, whatCanGoHere .
if (j==objList. getLength() ) return null;// endContentModel.
else if (j= =objList. getLength()-1) return
fatherDecl; | Seq,0,4 I
brealks [Beq,0,23] Leaf,4,4
! 4 null
d) i+t [€eq,02 ] [Rep,3,3,%]
4.3 / \
Schema Seq,0,1 Leaf,2,2 Leaf3,3
2 ISBN 3 comments
Schema . Xerces-]2 Tont 00 [Tt 1t
impl. dv. xs. XSSimpleTypeDecl  validate( ) 0 author || 1 price
, 6 <(book) CM
(checkFacets( )) ID/IDREF/ENTITY CM  .XSDFACM
( checkExtraRules( )). s particle M M DFA
’ CM particle
boolean checkType (String value, XSSimpleTypeDecl type) { ! M s 9 book
try{ cM . (Seq- .
type. validate (frag, null, null); Choice- . Any- .Rep- Leal- R
return true; DFA N DFA (
jcatch (InvalidDatatypeValueException e) { return false; } ). DFA
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s » "0 author”. ( key  unique
Xerces-] CM , Seq/Choice ) cache
s 4+ 2 fGloballDConstraintMap ; keyref s
x, at—>aa",a? ——ale. {GloballDConstraintMap key
s DFES CM 1D :
s 1 3.4 checkDFS( )  6) 1D
boolean checkType (Node node, XSComplexTypeDecl type) { a) XSElementDecl getIDConstraints ()
return checkDFS(type, node, null, null); 1D IDCs [ |3
’ b) Xalan XPathAPI
boolean checkDFS(XSObject {CurType, Node fCurNode, el | d
XSCMValidator {CurCM., int[ JICurCMState) | XML ID Selector selectorNodes ;
1) if ({CurCM! =nulD) {CurCM. oneTransition( ) c) 1D IDCs [] s
fCurNode decl selectorNodes
2) {CurCM =null; fCurCMState=null; -
3)  decl (XSWildcardDecl), return true; 2) checkDFSC)  8) ID ’ key
4) if (decl! =null &&. decl instanceof XSElementDecl) unique » keyref.
fCurType = ((XSElementDecl)decD). fType
5) fCurCM = {CurType. getContentModel ({CMBuilder) ; 5
fCurCMState = (fCurCM! =null)? fCurCM. startContentModel
O :null; )
6) fCurType , fCurNode Xerces-J2 ’
, return false; ’ ’
7 fCurNode childNode s
a) childNode tag childType ) XPath

b) if (1 checkDFS(childType, childNode, fCurCM,
fCurCMState)) return true;

8) // XMLSchemaValidator.
processElementContent ( )
9
}
4.5 ID
1D , Xerces-] XMLSchemaValidator.
ValueStoreBase (KeyValueStore, UniqueValueStore
KeyRefValueStore) 1D s
addValue () s . XMLSchema
Validator $ ValueStoreCache
, cache

fIdentityConstraint2ValueStoreMap
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