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A Stream Algorithm for the NVDL Validation of
Compound XML Documents

HisAsHI MIYASHITAT and MAKOTO MURATA'

Recently, many XML compound documents are composed with multiple XML vocabularies
by using XML namespace. NVDL (Namespace-based Validation and Dispatching Language)
is paid attention to validate such XML compound documents, which enables us to compo-
nentize schemas by namespaces by dividing XML documents and validating each fragment
with an appropriate schema. However, streaming validation by NVDL is not easy because
NVDL can divide documents in many ways and invoke a validator for each of them. In this
paper, we show a novel algorithm that can divide and validate incoming XML documents
with stream processing. This algorithm is efficient at the memory consumption owing to the
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use of a push-down automaton.
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Fig.1 An example of validation processes by NVDL.
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<rules xmlns="...">
<namespace ns="http://www.example.com/1">
<validate schema="schema.xsd">
<mode>
<anyNamespace><allow/></anyNamespace>
</mode>
</validate>
</namespace>
</rules>
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Fig.2 An NVDL Schema making a schema named

“schema.xsd” open. "..." represents the NVDL

namespace URI.
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<xs:schema
xmlns:xs="http://www.w3.org/2001/XMLSchema"
elementFormDefault="qualified"
targetNamespace="http://www.example.com/1">
<xs:element name="People">
<xs:complexType>
<xs:sequence minOccurs="0"
max0ccurs="unbounded">
<xs:element name="Person"
type="xs:string"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:schema>

03 000000 W3C XML Schema
Fig.3 A closed W3C XML Schema.

<People xmlns="http://www.example.com/1"
xmlns:a="http://www.example.com/2">
<Person>MIYASHITA, Hisashi</Person>
<a:foo> anything you can write </a:foo>
</People>
04 00000000000 XMLOOOD
Fig.4 An XML compound document using an external

namespace.

<rules xmlns="...">
<namespace ns="D">
<validate schema="D.rng">
<mode>
<namespace ns="A">
<validate schema="A.rng"/>
</namespace>
<namespace ns="B">
<validate schema="B.xsd"/>
</namespace>
</mode>
</validate>
</namespace>
</rules>
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Fig.5 An NVDL Schema swtching schemata by names-

paces. "..." represents the NVDL namespace URI.
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<ex xmlns="ns"
xmlns:nsl="ns1" xmlns:ns2="ns2">
<el ns2:b="b" ns2:c="c">t1</el>
<nsl:e2><e/></nsl:e2>
</ex>

06 XMLOOOODO
Fig.6 An XML compound document.

goooooo 1
<ex xmlns="ns"
xmlns:nsl="ns1" xmlns:ns2="ns2">
<el asnl >ti1</el> esn2 </ex>

goooooo 2

<nsl:e2 xmlns:nsl="ns1">esn3</nsl:e2>
goooooo 3

<e xmlns="ns"/>

ooooooo 1

{ns2:b="b" ns2:c="c"}
07 DO0O0O0OO0O0O0OOOO0OO0O00O0OOOO000 XML OO
oo
Fig.7 An XML compound document divided into
element and attribute sections.
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<rules xmlns="...">
<namespace ns="ns">
<validate schema='"ns-schema.rng">
<mode>
<namespace ns="ns1">
<unwrap><mode>
<namespace ns="ns">
<attach/>
</namespace>
</mode></unwrap>
</namespace>
<namespace ns="ns2" match="attributes">
<validate schema="ns2-schema.rng"/>
</namespace>
</mode>
</validate>
</namespace>
</rules>
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Fig.8 An NVDL Schema. ...

namespace URI.
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Fig.9 A Mealy machine of the NVDL schema in Fig. 8. In

each edge, we specify an input symbol (a pair of

a namespace URI and a symbol specifying element
section es or attribute section as) and applicable
actions.
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Fig.10 The result obtained by applying the Mealy ma-

chine in Fig.9 to the XML document in Fig.7.
Each element or attribute section is denoted by
a triangle in which we also denote the assigned ac-

tion.
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Fig.11 Validations induced by the assigned actions
described in Fig. 10.
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qy validate} qp.attach]
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Fig.12 An PDA corresponding to the Mealy machine in

Fig.9. In each state, we specify a pair of a state
of the Mealy machine and an action applied when
the state is selected. In each edge, we specify an
input symbol and the previous state pushed to the
stack.
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Fig.13 SnRNV’s block diagram.

NGUOOOOOOooooooooooooooooo
0000 ssRNVOOOOOOOOOOOOOOOO
00JAXpOOOOOOODOODOOODOOOOOO
00SAXOUOOOOOoOOoOoooooNVDLOOO
000000000 0O0oO0O0O0o0oOoOoOosAXOoOoO
oo0o0oooooooooooo

NVDLO SAXOOOOOOOoOoooooooo
ooo00oo0o0oo0o0oooosAXgoooooo
gobOobO0o0b0obO00 startPrefixMapping [
gooboooooooooooobooooobooooo
O00000bb0ObOO00000 endPrefixMapping
gooocooooOoooooooOoOooboooooon
gooooooooooooooobooooan
goooooooooOoOooooooobooooo
startPrefixMapping [ endPrefixMapping [ 0O 0O
gooooooooOoooooooOoooooooDo
gooooooOoOoOoOoooooooooooooo
000 startPrefixMapping DO DO ODOO0ODOODO
Oo00O00b0000 endPrefixMapping DO OO
goo0oooooooooooOo0o0ooo0ooooooon
4.1 000000

NVDL 002% 000 D3 000 XHTML O
XFormsOOOOOO NVDLOOOODOOOSnRNV
gooooooooooooooOoOoooobooooDo
000000o0o00o0oo0oUoOo PDAOOOOOO
goooprPbAOODOOOOOCOOOOOOOOO
OOPDAOOOOODO NVDLOOOOOOOOO
gooooooooooooooooooooooo
goooooooOoooboooboooooobooooo
gooooooOoooobooOoOoOoboOoooooboooo
gooooooooOOo0ooOoooobooOoOooooooon
gooooooooooooooooooooooo
goooooooooooOoOOoOoOoooooooo
oooooo

00000000000 OXHTMLO XFormsOO
go0oooOoo0ooO0oD140000000 XMLO



10 gooooooooooooooo June 2007
<html 410 . . . ; . ;
xmlns:xforms="http://www.w3.org/2002/xforms" = %ggg
xmlns="http://wuw.w3.0rg/2002/06/xhtml2"> | gg;gg
<head><title>title</title></head>
<body> o o=
<table> & 400 - .
<xforms:repeat i} —0—0—9
id="lineset" E
nodeset="/my:lines/my:line"> = A
<tr><td> g
<xforms:input ref="my:price"> 390 T
<p><xforms:label>Item</xforms:label></p> o—o o
</xforms:input>
<t--(A) -—>
</td></tr>
</xforms:repeat> 380 ’ 015 ’ i ’ 115
</table> XEH (X (MB)
<t-- (B) -—> 015 SnRNV OO00000000
</body> Fig.15 Memory consumption by SnRNV.
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Fig.14 An XML compound document of XHTML and
XForms used in the experiment.
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