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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental
and rfon-governmental, in liaison with ISO and IEC, also take part in the work. In the field ¢f information
technplogy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The fnain task of the joint technical committee is to prepare International Stanhdards. Draft| International
Standards adopted by the joint technical committee are circulated to national pedies for voting. Publication as
an International Standard requires approval by at least 75 % of the national bodies casting a votd.

Attention is drawn to the possibility that some of the elements of this.doeiment may be the subjject of patent
rights| ISO and IEC shall not be held responsible for identifying anyerall such patent rights.

ISO/IEC 19757-4 was prepared by Joint Technical Committee ISO/IEC JTC 1, Informationy technology,
Subcpmmittee SC 34, Document description and processingtlanguages.

ISO/IEC 19757 consists of the following parts, understhe general title Information technology (— Document
Schema Definition Languages (DSDL):

— ARart 1: Overview

— Rart 2: Regular-grammar-based validation — RELAX NG

— Rart 3: Rule-based validation — Sehematron

— Rart 4: Namespace-based Validation Dispatching Language (NVDL)
The fpllowing parts are under preparation:

— Rart 5: Datatypes

— Rart 6: Pathr-based integrity constraints

— Rart - Character repertoire description language — CRDL

— Part 8: Document schema renaming language — DSRL
— Part 9: Datatype- and namespace-aware DTDs

— Part 10: Validation management

© ISO/IEC 2006 — All rights reserved \
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Introduction

ISO/IEC 19757 defines a set of Document Schema Definition Languages (DSDL) that can be used to specify one
or more validation processes performed against Extensible Markup Language (XML) documents. A number of
validation technologies are standardized in DSDL to complement those already available as standards or from

industry.

The main objective of ISO/IEC 19757 is to bring together different validation-related technologies to form a single
extensible framework that allows technologies to work in series or in parallel to produce a single or a set of
validation results. The extensibility of DSDL accommodates validation technologies not yet designed or specified.

The motivati
different ma
this purpose

The structur
abstraction d
the simple 9
syntax. Clau
semantics. (
how elemen
by each of t
Annex B de
syntax using

The origin o
ISO/IEC DTH

bns of this part of ISO/IEC 19757 are twofold. One is to allow the interworking of schemas
kup vocabularies. The other is to allow these schemas to be written in different schemalan

this part of ISO/IEC 19757 specifies a Namespace-based Validation Dispatching;Languag

P of this part of ISO/IEC 19757 is as follows. Clause 5 describes the data model, W
f an XML document used throughout the rest of the document. Clause 6 describes the full
yntax of NVDL scripts, and further describes the transformation from'the full syntax to

lause 8 describes the semantics of a correct NVDL script in the simple syntax; the semar
s and attributes in a given document are dispatched to different-validators and which sche
nese validators. Clause 9 describes conformance requirements-for NVDL dispatchers. Al
ine the full syntax and the simple syntax using RELAX NG, respectively. Annex C defi
NVDL and RELAX NG. Finally, Annex D provides examples of the application of NVDL.

NVDL is JIS TR X 0044[4], which was created and\then submitted to ISO/IEC JTC1 as
R 22250-2[5] by the Japanese national member body-for SC 34.
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Information technology — Document Schema Definition
Languages (DSDL) —

Part 4:
Namespace-based Validation Dispatching Language (NVDL)

1 Scoj

This part
script cor
dependin

used by t*

ISO/IEC 1

2 Norr

The follow
only the e
amendme

NOTE
identifier cd

ISO/IEC |
Regular-g

W3C XMl

available at http://www.w3.0rg/TR/2004/REC-xmI-20040204/

W3C XN
http://www

W3C XML
http://www

W3C XML
2004, ava

e

of ISO/IEC 19757 specifies a Namespace-based Validation Dispatching Language (NVI
trols the dispatching of elements or attributes in a given XML document to differg
on the namespaces of the elements or attributes. An NVDL script also-specifies which
ese validators. These schemas may be written in any schema languages, including thos|
0757.

hative references

ing referenced documents are indispensable for the application of this document. For dat
dition cited applies. For undated references, the latest, edition of the referenced document
hts) applies.

Each of the following documents has a unique identifier that is used to cite the document in the t
nsists of the part of the reference up to the firstcemma.

19757-2, Information technology — Decument Schema Definition Languages (DSDL) —
fammar-based validation— RELAX NG

, Extensible Markup Language (XML) 1.0 (Third Edition), W3C Recommendation, 04 F

IL-Names, Namespaces in XML, W3C Recommendation,
.w3.0rg/TR/1999/REE-xml-names-19990114/

14 January 1999,

-Infoset, XML, Infermation Set (Second Edition), W3C Recommendation, 4 February 200
.w3.0rg/TR/2004/REC-xml-infoset-20040204/

Schema-Part 2, XML Schema Part 2: Datatypes (Second Edition), W3C Recommendatig
lableat http://www.w3.0rg/TR/2004/REC-xmischema-2-20041028/

L). An NVDL
nt validators,
schemas are
e specified by

pd references,
(including any

bxt. The unique

Part 2:

ebruary 2004,

available at

1, available at

n, 28 October

IETF RFC

LWLV

E) Part One—Format-of-tnternet-Message Bodies,

2045 Multinirnocsa Intarnat Mall Evtancione (
Lo vHHHP U POSE—H e e vt ExteASIoRS—vivh

Internet Standards Track Specification, November 1996, available at http://www.ietf.org/rfc/rfc2045.txt

IETF RFC 2046, Multipurpose Internet Mail Extensions (MIME) Part Two: Media Types, Internet Standards Track
Specification, November 1996, available at http://www.ietf.org/rfc/rfc2046.txt

IETF RFC 3023, XML Media Types, Internet Standards Track Specification, August 1998, available at
http://www.ietf.org/rfc/rfc3023.txt

IETF RFC 3986, Uniform Resource Identifiers (URI): Generic Syntax, Internet Standards Track Specification,
January 2005, available at http://www.ietf.org/rfc/rfc3986.txt

IETF RFC 3987, Internationalized Resource ldentifiers (IRIS), Internet Standards Track Specification, January
2005, available at http://www.ietf.org/rfc/rfc3987.txt
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 19757-2 and the following apply.

NOTE Where a term is defined in this part of ISO/IEC 19757 and in ISO/IEC 19757-2, the definition given in this part of
ISO/IEC 19757 applies.

3.1
action
a validate, reject, allow, attach, unwrap, cancelNestedActions, or attachPlaceholder element within an NVDL script

3.2
attribute section
a non-empty[Set of attribuies having the same namespace name

3.3
attribute sldt node
a slot for an pttribute section

3.4
NVDL dispafcher
software madule that determines whether an NVDL script is correct, creates validation candidateés from an
instance, and invokes validators for these validation candidates

35
element segtion
an element quch that a single namespace name applies to itself and alidescendant elements

3.6
element slof node
a slot for an glement section

3.7
full syntax
syntax of an|NVDL script before simplification

3.8
instance
XML documént from which validation candidates are created

3.9
media type
a two-part identifier specifying-the nature of the referenced data

3.10
mode
a mapping frpm namespaces to actions

311
NVDL data model
abstract representation of an XML document defined by this part of ISO/IEC 19757

3.12
NVDL script
specification for namespace-based validation dispatching

3.13
parent element section
an element section containing a slot node for another section

3.14

path expression

a list of one or more choices separated by |, where each choice is a list of one or more NCName tokens separated
by /, optionally preceded by /

2 © ISO/IEC 2006 — Al rights reserved
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RELAX NG data model
abstract representation of an XML document defined by ISO/IEC 19757-2

3.16
section

either an attribute section or element section

3.17

simple syntax

syntax of

3.18

an NVDL script after simplification

simplification

transform|
3.19

slot nodé
either an
3.20

validatio
an eleme

NOTE

in a valida
4 Not
The folloy
<[.]>:th
<{.}>tH

(ry..): @ SE

{..,-.}; a s¢t of attributes

X+y: the @

e <- [sn,
section x

le|: the ny

createPla

ation of an NVDL script in the full syntax to a script in the simple syntax

h

attribute slot node or element slot node

n candidate
Nt not having any slot nodes as descendants

ion candidate may belong to different namespaces.

htion

ving notations have been adopted in the formal definitions provided in this part of ISO/IEC 1
e context of an element in the NVDL data madel,

e namespace name of an element in th& NVDL data model

pguence of elements

oncatenation of two element sequences x and y

x]: an element constructed from e by replacing a slot node sn with an element sequer

mber of descendant elements in an element e

ceholder(s): a placeholder element created from an element section s as specified in 7.6.

Different elements in a validation candidate may belong to different namespaces. Different attribut¢s of an element

9757,

ce or attribute

virtualEle

”m:nf(c)' an empty element created from an attribute section. s as clnnr‘ifinrl inz7Z

path(s): the path from the parent element section of s to s as defined in 8.2

5 Data model

51 Ge

neral

NVDL deals with XML documents representing both schemas and instances through an abstract data model. XML
documents representing schemas and instances shall be well-formed in conformance with W3C XML and shall

conform t

o the constraints of W3C XML-Names.

© ISO/IEC 2006 — All rights reserved
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This abstract NVDL data model is an extension of the RELAX NG data model. Names, contexts, attributes, and
strings in the NVDL data model are identical to those in the RELAX NG data model defined in ISO/IEC 19757-2.

Elements in t
An element c

a name,

a set of 4

an order
element

NOTE 1 Sin
handle qualifie

An element (
either e' or sd
e.

An attribute
element (say
or some desq

An element s
this element 4
NOTE 2 An

NOTE3  Atf

5.2 Creati

This process

EXAMPLE 1
<?xml ver
<nsl:foo X

<I-- comm
<?pi-exam

he NVDL data model are extended as described in this clause.

onsists of:

a context,

ittributes or attribute slot nodes, and

5lot node; the sequence never contains two consecutive strings.
ce contexts include mappings from prefixes to namespace names, validators_inveked by NVDL disy
I names occurring in attribute values or element contents.

bay e) is said to be a descendant of another element (say e') when e occurs in the child s

me descendant element of e'. Meanwhile, e is said to be an.ancestor of €' when €' is a des

blot node is a slot for a non-empty set of attributes—~An attribute slot node is said to bs
e) when this attribute slot node is contained by the set of attributes or attribute slot nodes
endant element of e.

lot node is a slot for an element. An elemenpslot node is said to belong to an element (s
lot node occurs in the child sequence of either e or some descendant element of e.

element (say e) is not a descendant of anather element (say €') if ' has an element slot node for e.

ibute or element slot nodes do not exist in the RELAX NG data model.

ng a data model fromthe infoset

is identical to the precess defined in ISO/IEC 19757-2.

Consider an XML document as follows.

iion="1.0" ericoding="UTF-8"?>

Imins:ns1=! http://www.example.com/one" xmlns:ns2="http://mww.example.com/two">

ent-example -->
ple?>

<nsl:fogI>

ed sequence of zero or more children; each child is either an element, a nontempty string, or an

atchers can

bquence of
cendant of

long to an
of either e

hy e) when

textl

<ns2:fooll/>

</nsl:fo

01>

<ns2:foo2>

text2

<nsl:foo21/>

text3

<nsl:foo22/>

</ns2:fo

02>

<nsl:foo3>
<nsl:foo31/>

</nsl:fo
</nsl:foo>

03>

© ISO/IEC 2006 — All rig

hts reserved
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We use an XML-like syntax for representing data models, but there are two changes. First, in each start tag, the tag name is
replaced by a namespace name, local name, and context. Second, each end tag is represented by "</>".

The data model created from this document is shown below. (Whitespace is slightly changed for readability.) Every element in
this data model references to a context (say cx1) that maps nsl to "http://www.example.com/one” and ns2 to
"http://www.example.com/two", respectively.

<{ http://www.example.com/one} foo [cx1]>
<{ http://www.example.com/one} fool [cx1]>
textl
<{ http://www.example.com/two} fooll [cx1]></>
<[>
<{ ht s ananns aoanla ool fand [~ 1]

QEaAAAAA D X pPrer Cortyv OO0z TCXTT

t<e{)rtnztp://www.exampl e.com/one} foo2l [ex1]></>

t<e{)rtftp:llwww.exampl e.com/one} foo22 [cx1]></>
:ﬁltlp:llwww.exampl e.com/one} foo3 [ex1]>

<{http://www.example.com/one} foo31 [cx1]></>

</>< »

Observe thgt the XML declaration and any comments or processing instructions in the‘input XML document do nqt appear in the
data model pnd that there are no empty-element tags.

EXAMPLE 2 The following XML document is obtained by adding attributes te-the document in the previous exanpple.

<?xml yersion="1.0" encoding="UTF-8"?>
<nsl:fgo xmins:nsl="http://www.example.com/one" xmlns:ns2="http://www.example.com/two">
<!-- conment-example -->
<7?pi-example?>
<nsl|fool barl="_" bar2="_">
teftl
<ne2:fooll/>
</ns}:fool>
<ns2|foo2 nsl:barl="_" nsl:bar2="_" ns2:barl="_" ns2:bar2="_" barl="_" bar2="_">
teft2
<nsl:.foo2l/>
tejft3
<rel:foo22/>
</ns?:foo2>
<nsl{foo3d ns2:barl="_" ns2:bar2="_">
<nsl:foo3l/>
</nsl:foo3>
</nsl:fpo>

The data medelMcreated from this document is shown below. cx1 is the same as in Example 1. Each attribute ngme is replaced
by a namespace name and local name.

<{ http://www.example.com/one} foo [cx1]>
<{ http://www.example.com/one} fool [cx1]
{}bar1l="_" {}bar2="_">
textl
<{ http://www.example.com/two} fooll [cx1]></>
<[>
<{ http://www.example.com/two} foo2 [cx1]
{ http://www.example.com/one} bar2="_"
{ http://www.example.com/two} barl="_"
{ http://www.example.com/two} bar2=
{}bar1="_"{}bar2="_">

© ISO/IEC 2006 — All rights reserved 5


http://www.example.com/one
http://www.example.com/two
http://www.example.com/one}foo
http://www.example.com/one}foo1
http://www.example.com/two}foo11
http://www.example.com/two}foo2
http://www.example.com/one}foo21
http://www.example.com/one}foo22
http://www.example.com/one}foo3
http://www.example.com/one}foo31
http://www.example.com/one
http://www.example.com/two
http://www.example.com/one}foo
http://www.example.com/one}foo1
http://www.example.com/two}foo11
http://www.example.com/two}foo2
http://www.example.com/one}bar1="_
http://www.example.com/one}bar2="_
http://www.example.com/two}bar1="_
http://www.example.com/two}bar2="_
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text2

<{ http://www.example.com/one} foo2l [cx1]></>

text3

<{ http://www.example.com/one} foo22 [cx1]></>

</>

<{ http://www.example.com/one} foo3 [cx1]

{ http://www.example.com/two} bar2="_">
<{ http://www.example.com/one} foo31 [cx1]></>

<[>
<[>

6 Syntax

6.1 Gener

NVDL has th
described in
semantics of

6.2 Full sy

An NVDL scr
compact synt

namespad
default na

Start =
element
(schem
triggert
(rule*
& forei

}

trigger =
element

(attribute ns { xsd:string }+
attributE namelList { list{ xsd:NCName} })

& forel

}

mode =
element

al

e full syntax and the simple syntax. A correct NVDL script is always required to be in the
6.2. Meanwhile, the simple syntax described in 6.3 is purely an jnternal artifact for speg

ntax

pt in the full syntax shall be an XML document valid against the following RELAX NG sch
ax. The same schema in the XML syntax is shown indAnhex A.

elocal =""
Imespace nvdl = "http://purl.oclc.org/dsdl/nvdl/ng/structure/1.0"

rules {
arype?,

o3

(attribute startMode { xsd:NCNe&me }, mode+))
gn

trigger {

n

full syntax
cifying the

NVDL. NVDL scripts in the full syntax may be transformed to NVDL scripts in the simple syptax.

ema in the

maede {

(attribute name { xsd:NCName},
includedMode*,

rulex)
& forei

}

gn

includedMode =

element

mode {

(attribute name { xsd:NCName} ?,
includedMode*,

rulex)
& forei

}

gn
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rule=
element namespace {
(attribute ns { xsd:string },
attribute wildCard { xsd:string{ maxLength = "1"}}?,
ruleModel)
& foreign

}
| element anyNamespace { ruleModel & foreign}
ruleModel = attribute match { elementsOrAttributes } ?, actions

elementsOrAttributes =
list{

ISO/IEC 19757-4:2006(E)

("elegments’, "attributes")
| ("gttributes’, "elements")
| "elements®
| "aftributes”

}

actiong =
cancgAction |
(noRgsultAction*, (noResultAction|resultAction), noResultAction*)

cancelfction =
elem@nt cancel NestedActions { foreign}

noResfiltAction =
elemegnt validate {
(schemaType?,
(megsage | option)*,
schgma,
modeUsage) & foreign

}
| element allow|reject { (message*, modeUsage) & foreign }

schemg =
attribpite schema { xsd:anyURI } |
elemgnt schema { (text | foreignElement), foreignAttribute*}

message =
attripute message { text}
| element message { (text, xmlAttribute*), nonX ML ForeignAttribute*}

resultAction =
elemeént attachlattachPlacehol derlunwrap { (message*, modeUsage) & foreign }

optionf=
elemeént option({
(attr|bute name{ xsd:anyURI },
atripute arg { text }?,
attripute mustSupport { xsd:boolean } ?)

& forergn

}

modeUsage =
(attribute useM ode { xsd:NCName}
| nestedM ode)?,
element context {
(attribute path { path},
(attribute useM ode { xsd:NCName}
| nestedM ode)?
) & foreign
}*

nestedMode =
element mode {

© ISO/IEC 2006 — All rights reserved


https://iecnorm.com/api/?name=42e1530b005d2e5cda113b664fef0c18

ISO/IEC 19757-4:2006(E)

(includedM ode*,
rule*)
& foreign

}
schemaType = attribute schemaType { mediaType}

## 5.1 of RFC 2045 allows <any (US-ASCII) CHAR except SPACE, CTLs,
## or tspecials>, where

#HH
# t$a;la,ls — II(II /II)II /II<II /II>II /II@II/
i < >
#i oy [ /' ] ("] "=
#HH
mediaType =
xsd:string {
patternf="\s*"
1 "[0-9A-Za-Z! #$%& "\* \+H\-\\_\{\\} ~]*"
1 "[0-9A-Za- 2! #3%& "\*F\+H\-\\N \\|\}~]*"
1 "\s*"}
path =
xsd:string {

pattern|= "\s* (A\s*) Ai\c* (\s* \s*\i\c* ) *\s*"
1 "(\\s* (Ns*)Ai\c* (\s*Ns*lilcr)*\s* )*"
}

foreignElement =
element|(* - nvdl:*) {attribute * {text}*, mixed{ anyElement* }}

anyElemegnt =
element | {attribute * {text}*, mixed{ anyElement*}}

foreignAttribute = attribute * - (nvdl:* | local:*) {text}

nonXML ForeignAttribute = attribute * - (xmL:¥)| nvdl:* | local:*) {text}

xmlAttridute =
attributglxml:lang { text}
| attribute xml:space { "default” | "preserve"}
| attribute xml:base { xsd:anyURI}

foreign =[foreignAttribute*( foreignElement*

6.3 Simple syntax

The simple s
valid agalnst he following RELA
shown in Annex B.

namespace local =""
default namespace nvdl = "http://purl.oclc.org/dsdl/nvdl/ng/structure/1.0"

Start =
element rules {
attribute startMode { xsd:NCName}, trigger*, mode+

}

trigger =
element trigger {
attribute ns{ xsd:string },

niax’is a subset of the full syntax. An NVDL scrlpt in the S|mple syntax shall be an XML document

| syntax is
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attribute namelList { list { xsd:NCName} }
}

mode =
element mode {
attribute name { xsd:NCName},
rule*

}

rule =
element namespace {
attribute ns{ xsd:string },
attribute wildCard { xsd:string{ maxLength ="1"1},

ISO/IEC 19757-4:2006(E)

attribpite schema { xsd:anyURI } |
elemgnt schema { (text | foreignElement)}

m e=
el ﬁent message {text & attribute xml:lang {text}}

resultAction =
elemeént attachlattachPlacehol derjunwrap { message*, modeUsage }

optionf=
elemegnt option {
attripute name { xsdianyURI },
attripute arg { text}?,
attripute mustSupport { xsd:boolean }

}
modeUsage=

attriboteuseMode{xsd:=NEName T
element context {

attribute path { path},

attribute useMode { xsd:NCName}

} *
schemaType = attribute schemaType { mediaType}

## 5.1 of RFC 2045 allows <any (US-ASCII) CHAR except SPACE, CTLs,

### or tspecials>, where

#

tSDECIa|S — II(II /n)l |< / >|| /n@n/
"<

1 / 1
"
/=

Ht
a RVERVES
#t VR EE
Ht
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mediaType =
xsd:string {

pattern

= "\gr"

~ "[0-9A-Za Z1#$%& \F\ AN \[\\}~]*"
_ ll/ll

~ "[0-9A-Za ZI#$%& \F\ AN \[\\}~]*"
_~ II\S* II}

path =

xsd:string {

pattern

= "\s* (\st) AiNck (\s*ASHVi\CH ) \s

~"(\\s* (Ns*)Ai\ck (\s*Asklilcr ) *\s* )*

foreignEl
element

anyEleme
element

6.4 Simplification

6.4.1 Gene

The full synt3
effect shall

transformatio
schema. The

schema is paFsed into an element in the data model.

6.4.2 Anno

Attributes ha
they are
"http://purl.oc

NOTE Iti

URI] property ¢
after a documsg

6.4.3 White

For each element other.than message and schema, each child that is a string containing only whitespace

is removed.

Leading and

bment =
* - nvdl:*) {attribute * {text}*, mixed{ anyElement*}}

Nt =
* {attribute * {text}*, mixed{ anyElement*}}

al

X is transformed into the simple syntax by applying the following transformation rules in
pe as if each transformation rule was applied tolall elements in the schema befors
n rule is applied. A transformation rule may also specify constraints that shall be satisfied b
transformation rules are applied at the data model level. Before the transformations are g

ations

ing qualified names are removed, unless they belong to descendant elements of schema €
ml:lang attributes of messagey elements. Elements not belonging to the 1
c.org/dsdl/nvdl/ns/structure/1.0" are removed unless they are descendants of schema eleme

f an element information item, which is in turn used to construct the base URI of the context of an elg
nt has been parsed into'an element in the data model, xml:base attributes can be discarded.

space

mustSupport, &

order. The
b the next
y a correct
pplied, the

lements or
amespace
nts.

5 safe to remove xml:base aftributes at this stage because xml:base attributes are used in determinipg the [base

ment. Thus,

characters

pde, match,

tralllng whltespace characters are removed from the value of each startMode, useM

6.4.4 message attribute

The message attribute on a validate, alow, regject, attach or unwrap element is transformed into a message child

element.

6.4.5 mustSupport attribute

If an option element does not have the mustSupport attribute, mustSupport="fal

10

se" is added.
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6.4.6 schemaType attribute of rules elements

If the top-level rules element has the attribute schemaType, this attribute is copied to those validate elements which
have neither a schemaType attribute nor a schema element. Then, the attribute schemaType of the top-level rules
element is removed.

6.4.7 ruleswithout mode children

The top-level rules element is transformed so that it has mode elements as children. If its child elements are
namespace or anyNamespace elements, they are wrapped in a mode element. Then, a name attribute and startMode
attribute are added to the mode element and rules element, respectively. These attributes shall have the same

value, which shall be different from any other mode name.

6.4.8 chi

In this tra
transforme

If a mode e
has one arj
Then, a na
attach, unw
from any @
vaidate, all

6.4.9 nan

If a namesp

If the valu¢ of the match attribute of a namespace or anyNamespace element contains tokens "elemen

"attributes”,
is transforr]

d mode elements of validate, allow, reject, attach, unwrap, attachPlaceholder, or context\€l

nsformation rule, validate, alow, regect, attach, unwrap, attachPlaceholder, or  context ¢
d so that they do not have mode elements as children.

ement occurs as a child of a validate, allow, reject, attach, unwrap, attachPlaceholder, or contex
d only one ancestor mode element, this mode element becomes the last child element of the
me attribute is added to the mode element, and a useMode attribute is‘added to the validate
rap, or attachPlaceholder element. These attributes shall have the same value, which shal
ther mode name. This transformation rule is applied repeatedlyuntil'there are no mode el
bW, reject, attach, unwrap, attachPlaceholder, or context elements,

hespace or anyNamespace elements

ace or anyNamespace element does not specify a matchhattribute, match="elements" is added.

this element is replaced by a sequence of twe, copies of the element. The match attribute of
ned into match="elements’, while that of the:§econd is transformed into match="attributes".

ements

plements  are

element that
rules element.
. allow, rgject,
| be different
bments within

s' as well as
the first copy

If a namesppce element does not specify the wildCard attribute, wildCard="*" is added.

6.4.10 mode inclusion

In this trankformation rule, mode elements are transformed so that they do not have child mode elements.

NOTE It is intended that external parsed entities or XInclude[9] are used for syntactically including external NVDL script
fragments. The transformation définied here allows post-processing after such syntactical inclusion.

Define the [lowest-level mades as mode elements without child mode elements.

An anyNamespace element within a lowest-level mode is said to be overridden when a mode directly o

mode has
attribute.

another-anyNamespace element and these anyNamespace elements specify the same value

ontaining this
for the match

A namespace element within a lowest-level mode is said to be overridden when a mode directly containing this
mode has another namespace element and these namespace elements specify the same value for the match attribute,
the same value for the ns attribute, and the same value for the wildCard attribute.

For each lowest-level mode md the following transformations are applied in sequence:

md is

Each namespace or anyNamespace element within md is removed if it is overridden.

replaced by its children

© ISO/IEC 2006 — Al rights reserved
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This transformation rule is applied repeatedly until mode elements do not have child mode elements.

— Finally, each namespace or anyNamespace element is removed if it has a cancelNestedActions element as a child.

6.4.11 competition within mode

The match attributes of two sibling anyNamespace elements shall not be identical.

Two sibling namespace elements shall not compete with each other if their match attributes are identical.

We define competition of namespace elements formally. Let w1 be the value of the wildCard attribute specified by the

first namesp element and let ns1 he the value of the ns attribute cpnmflnri h\j/ the same element-Alsg let w2 and

ns2 be those |specified by the second namespace element. These namespace elements compete when tweo| pairs (ns1,
w1) and (ns2,|w2) compete. These two pairs compete if and only if:

— Case 1: both ns1 and ns2 are empty strings,

— Case 2: gither (1) ns1="" and ns2="w2" or (2) ns2="" and ns1="w1",

— Case 3: |both ns1 and ns2 begin with the same character that is neither.wi'nor w2, and a pair (nsTail1, wi)
competep with another pair (nsTail2, w2), where nsTail1 and nsTail2_are obtained by strippirlg the first
charactefs of ns1 and ns2, respectively,

NOTE 1 | Case 3 implies that ("a", "*") and ("a", "?") compete.

— Case 4: w1 is not ", ns1 begins with wi, and a pair (ns1,;w1) competes with another pair (nsTail2, w2), where
nsTail2 i$ obtained by stripping the first character of ns2, or

NOTE 2 | Case 4 implies that ("*", "*") and ("a", "") compete.

— Case 5: 2 is not ™, ns2 begins with wz2,.and a pair (ns2, w2) competes with another pair (nsTail1, w1), where
nsTaill i$ obtained by stripping the first character of ns1

NOTE 3 Thg restriction in this clause ensures that only one namespace or anyNamespace in a mode is triggered by a
namespace name, so that at most onfe~-uhwrap or attach is invoked.

6.4.12 defaullt anyNamespace
If a mode element does Rot have an anyNamespace element with match="elements",

<anyNarespace match="elements"'><reject/></anyNamespace>

is added.
If a mode element does not have an anyNamespace element with match="attributes",
<anyNamespace match="attributes'><attach/></anyNamespace>

is added.

6.4.13 allow and reject

Each alow element is replaced by a validate element. Its content shall be the content of the allow element followed
by

<schema><allow xmins="http://purl.oclc.org/dsdl/nvdl/ns/predefinedSchema/1.0"/></schema>,
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where allow in the namespace "http://purl.oclc.org/dsdl/nvdl/ns/predefinedSchema/1.0" is a schema that allows any

document

Each rgiect element is replaced by a validate element. Its content shall be the content of the reject element followed

by

<schema><reject xmIns="http://purl.oclc.org/dsdl/nvdl/ns/predefinedSchema/1.0"/></schema>,

where regject in the namespace "http://purl.oclc.org/dsdl/nvdl/ns/predefinedSchema/1.0" is a schema that allows no

documents.

NOTE The motivation for these predefined schemas is merely the ease of specifying their semantics.
6.4.14 useMode attribute

For each (alidate, attach, attachPlaceholder, unwrap, or context element without a useMode. attribut
attribute isfadded. The value shall be copied from the name attribute of the ancestor mode.element.

7 Prim|tive operations

7.1 Genleral

This claus¢ introduces primitive operations for the NVDL data model, These operations are used fo
NVDL semantics in Clause 8.

7.2 Cregting element sections and attribute sections

2]

a useMode

I defining the

This operation decomposes an XML instance into element'sections and attribute sections. An attribute section is a

non-empty| set of attributes belonging to the same nameéspace. An element section is an element su
its descen

Decompog

First, an atfr
namespac

the attribu
attribute s

Second, a
parent ele
node is the slot for the\element section. Then, the child sequence of the parent element of e ig
replacing g with the element slot node.

EXAMPLE

represents the document. It has two element slot nodes: esnl and esn2.

<{http

ant elements belong to the same namespace.
tion is achieved using the following ruf€s:

ibute slot node and attribute_section are created for each (e, n) pair, where e is an elemer|
name of some attribute of. €7 ;This attribute section contains those attributes of e which be
slot node is the slot forcthe attribute section. The attribute set of e shall be modified by in

Ipt node and removing the attributes in the attribute section.

N element slot node ‘and element section are created for each non-root element (say e
ent belong to different namespaces. The element section is represented by e, and the

Five<element sections are generated from the data model in Example 1 of 5.2. The first e

ch that it and

t and n is the
ong to n, and
troducing the

, if e and its
element slot
modified by

ement section

:/NVWW.example.com/one} 100 [CX1]>

<{ http://www.example.com/one} fool [cx1]>
textl
$esnl

<[>

$esn2
<{ http://www.example.com/one} foo3 [cx1]>
<{ http://www.example.com/one} foo31 [cx1]></>

<[>
<[>
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The second element section corresponds to esnl. It has no element slot nodes.

<{ http://www.example.com/two} fooll [cx1]></>

The third element section corresponds to esn2. It has two element slot nodes: esn3 and esn4.

<{ http://www.example.com/two} foo2 [cx1]>
text2
$esn3
text3
$esn4

<[>

The fourth element section corresponds to esn3. It has no element slot nodes.

<{ http://wyw.example.com/one} foo2l [cx1]></>

The fifth elemgnt section corresponds to esn4. It has no element slot nodes.

<{ http://wyvw.example.com/one} foo22 [cx1]></>

The first elemegnt section is the parent element section of the second and third ones, while the third one is the pafent element
section of the fpurth and fifth ones.

EXAMPLE 2 Five element sections and five attribute sections are generated from the data model in Example 2 of $.2. The first
element sectioh represents the document. It has two element slot nodest.esnl and esn2, and two attribute slot nodgs: asnl and
asn2.

<{ http://wyvw.example.com/one} foo [cx1]>
<{ http:/fwww.example.com/one} fool [cx1]
$agn1>
textl
$esnll
<[>
$esn2
<{ http:/fwww.example.com/one} foo3 [ex1]
$agn2>
<{ http://www.example.com/onepfoo31 [cx1]></>
</>
<[>

The first attribyte section” corresponds to asnl. It has two attributes of the namespace .

{ybart="]", {fba2="_"}

The second attribute section corresponds to asn2. It has two attributes of the namespace "http://www.example.com/two".

{{http://www.example.com/two} bar1="_", {http://www.example.com/two}bar2="_"}

The second element section corresponds to esnl. It has no element or attribute slot nodes.

<{ http://www.example.com/two} fooll [cx1]></>

The third element section corresponds to esn2. It has two element slot nodes: esn3 and esn4, and three attribute slot nodes:
asn3, asn4, and asnb5.

<{ http://www.example.com/two} foo2 [cx1] $asn3 $asn4 $asn5>
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text2
$esn3
text3
$esnd

<[>

The third attribute section corresponds to asn3. It has two attributes of the namespace "http://www.example.com/one".

{{ http://www.example.com/one} bar1="_", {http://www.example.com/one} bar2="_"}

Th f h dacrlon ot 4 et A lilo % dbaalo . b £ il Mgt o, /] 1 / n
e OUrt LWTUULT STULUUTT CUTTTOPUTIUS TU AoTTH. TUTIAdS TWU AlllTUUutTo UT 1T TTAalTicopat T TIHY. /TVWVVVV. TAATTTPIC . UUTIT tWO .

{{ http:fwww.example.com/two}bar1="_", {http://www.example.com/two}bar2="_"}

The fifth attibute section corresponds to asn5. It has two attributes of the namespace ™.

{ybard="_", {}bar2="_")

The fourth dlement section corresponds to esn3. It has no element or attribute slot nodes.

<{ http://www.example.com/one} foo21 [cx1]></>

The fifth element section corresponds to esn4. It has no element or attribute slot nodes.

<{ http:/www.example.com/one} foo22 [cx1]></>

The first eldment section is the parent element section of the second and third ones, while the third one is the parent element
section of the fourth and fifth ones.

The first element section is the parent element.section of the first and second attribute sections, while the third glement section
is the parenf element section of the third, fourth, and fifth attribute sections.

7.3 Decpmposition of element-sections by trigger elements

Controlled| by trigger elements, this operation further decomposes element sections to elempnt sections.
Decomposjtion is achieved using the following rules:

First, seledt an element.e occurring in some element section (say es) such that, for some trigger elenent t, (1) e is
located by|t, (2) e.i§ not the root of es, and (3) the parent element of e is not located by t. Here an element is said
to be located by tif(1) the namespace name of this element is character-by-character identical to the value of the
ns attribute] of ¢ 'and (2) the local name of this element is one of the tokens specified by the nameL.ist attribute of t.

Second, decompose the element section es into two element sections. The first element section is represented by
e, and an element slot node is created as the slot for this element section. The second element section is es, but
the child sequence of the parent element of e is modified by replacing e with the element slot node.

The selection and decomposition rules are repeated until no elements can be selected.

NOTE This decomposition operation is useful when namespaces do not provide enough information for creating element
sections from XML instances.

EXAMPLE 1 Consider an XML document as follows. This document conforms to DocBook 4.2[6]. Since the first version of
DocBook precedes XML namespaces, DocBook 4.2 does not use namespaces. Note that DocBook 4.2 borrows table structures
from the CALS DTD.

<?ml version="1.0" encoding="UTF-8"?>
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<article>
<title>Docbook containing a CAL S table</title>
<para>para</para>

<tabl

e

<title/>
<tgroup cols="2">

<tbody>
<row><entry>1</entry><entry>A</entry></row>
<row><entry>2</entry><entry>B</entry></row>
</tbody>

</tgroup>
</table>

</articlg

</book>

The following t
<trigger ns

Two element s

<{}book [

<{}artig
<{ it

>

igger element can be used to extract a table from the example DocBook document .

=" namelList="table"/>

ections are constructed. The first element section does not have any local names borrowed from the

x1]>
e[cx1]>
e[cx1]>Dochook containing a CAL S table</>

<{} para[cx1]>para</>

$esnll

<[>
<[>

The second elg

<{}table|[
<{}title

ment section has local names borrowed from the*CALS table and has no other local names.

x1]>
[cx1]></>

<{}tgroyip [cx1] $asnl>

<{}tb
<)

pdy>
row><{} entry>1</><{} entry>A</></>

<{Jrow><{} entry>2</><{} entry=B</></>
<[>
</>
<[>
EXAMPLE 2 Consider an XML document as follows. This document conforms to XHTML 2.0[8]. Note that swi

elements are b

<2xml ver
<html xml

orrowed from XForms 1.0[7], but they are in the XHTML 2.0 namespace.

ion=71.0" encoding="UTF-8"?>
ns="http://www.w3.0rg/2002/06/xhtml 2" >

<head>

CALS table.

ch and case

<title
</head>
<body>

xml:lang="en">XHTML 2.0 containing X Forms</title>

<p>para</p>
<switch>
<case>
<p>embedded para</p>
</case>
</switch>

</body>
</html>
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The following trigger elements can be used to extract the switch and case elements.

<trigger ns="http://www.w3.0rg/2002/06/xhtml2" nameList="html head title body p"/>
<trigger ns="http://www.w3.0rg/2002/06/xhtml|2" nameList="switch"/>

Three element sections are constructed. The first element section uses XHTML 2.0.

<{ http://ww.w3.0rg/2002/06/xhtml 2} html [cx1]>
<{ http:/Aww.w3.0rg/2002/06/xhtml 2} head [cx1]>

N

<[>

http://ww.w3.0rg/2002/06/xhtml2 [cx1]} title $asn1>XHTML 2.0 containing X Forms</>

<{ http://mww.w3.0rg/2002/06/xhtml 2} body [cx1]>

N

http://www.w3.0rg/2002/06/xhtml 2} p [cx 1] >para</>

<[>
<[>

The second

<{ http:

<{ htt

$ef

<[>
<[>

The third elg

<{ http:

7.4 Atta

An attribut
by replacin

EXAMPLE

<{ http:
{htt
{htt
text2
$esn
text3
$esn

<[>

7.5 Atta

A sequenc

pl 1L

element section uses XForms, although the namespace is XHTML 2.0.
www.w3.0rg/2002/06/xhtml 2} switch [cx1]>

Ip://www.w3.0rg/2002/06/xhtml 2} case [cx1]>
5N2

ment section uses XHTML 2.0.

www.w3.0rg/2002/06/xhtml 2} p [cx1]>embedded para</>

ching attribute sections to elements

b section (say x) can be attached to an element (say e) at an attribute slot node (say asn)
g asn with those attributes in x. The resultdis denoted e <- [asn, X].

If the third attribute section is attached t@’the third element section in Example 2 of 7.2 at asn2, we
www.example.com/two} foo2 [cx1]

p://www.example.com/one} bar1="_*
p://www.example.com/one} bar2=".* $asn4 $asn5>

B

|

ching-element sequences to elements

e of.€lements (say x) can be attached to an element (say e) at an element slot node esn. T

This is done

have:

his is done by

replacing

SN with X. 1T Two teXt nodes become adjacent (this happens only when X IS an empty seque

concatenated to form a single text node. The result is denoted e <- [esn, X].

ce), they are

EXAMPLE 1 If the fourth element section is attached to the third element section in Example 1 of 7.2 at esn3, we have:

<{ http://www.example.com/two} foo2 [cx1]>

text2

<{ http://www.example.com/one} foo21 [cx1]></>

text3

$esnd

<[>

© ISO/IEC 2006 — All rights reserved
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EXAMPLE 2 If the fourth element section followed by the fifth element section is attached to the first element section in

Example 1 of 7

.2 at esn2, we have:

<{ http://www.example.com/one} foo [cx1]>
<{ http://www.example.com/one} fool [cx1]

$asn1>

textl
$esnl
</>

<{ http://www.example.com/one} foo21 [cx1]></>

<{ http://anw example com/one} f0022 [ex1]1></>

<{http:/
<{htt

</>
<[>

7.6 Creati

A placeholde
such that the

www.example.com/one} foo3 [cx1]
2>
:/[Iwww.example.com/one} foo31 [cx1]></>

hg placeholder elements from element sections

" element can be created from a given element section (say s). The“placeholder is an emq
namespace name is "http://purl.oclc.org/dsdl/nvdl/ns/instance/1.0", the local hame is placs

the ns and lo¢alName attributes specify the namespace name and local name’ of the root element of s, re

The result is
EXAMPLE

<{ http://pu

7.7 Convs

An attribute S
created so

lenoted createPlaceholder(s).

The placeholder element created from the third element section shown in Example 2 of 7.2 is:

rl.oclc.org/dsdl/nvdl/ng/instance/1.0} placehol der ns="http:/ww.example.com/one" localName="f002"></>.

rting attribute sections to empty elements

ection (say s) can be converted to apempty element. This is done as follows. An empty
that the namespace name is "hitp://purl.oclc.org/dsdl/nvdl/ns/instance/1.0", the loca

virtualElement, the child sequence is empty,. @nd the attribute set contains those attributes in s. Th

denoted virtu
EXAMPLE
<{ http://py

{http:/Iv
{http:/

8 Seman

blElement(s).

The empty element created from the second attribute section shown in Example 2 of 7.2 is:

rl.oclc.org/dsdl/nvdl/nglinstance/1.0} virtual Element
yww.example.com/twoy bar1="_"
yww.example.com/twe} bar2="_"></>,

tics

ty element
holder, and
spectively.

element is
name is
e result is

8.1 Gener

The semantics of NVDL script are defined using a reference model for dispatching. This reference model has five

stages:

Stage 1:
Stage 2:

Stage 3:

Stage 4:
Stage 5:

18

Creating element and attribute sections

Constructing interpretations
Combining sections

Filtering of the combined sections

Validation
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NOTE NVDL dispatchers do not have to follow this reference model, as long as the invocation of validators is the same. In
particular, NVDL dispatchers may use stream APIs without creating documents in the main memory.

8.2 Preliminaries

The following functions and predicates are used later in this clause.

NOTE 1  Note that paths contain local names but do not contain prefixes or namespace names.

match(nsValue, wc, uri) holds if and only if a string uri is obtained from nsValue by replacing every occurrence of

the character wc in nsValue with some string. Different occurrences may be replaced with different strings. When
wc is ", match(nsValue, wc, uri) holds if and only if nsValue is identical to uri.

matchEIenlSec(nsOrAny, uri) holds when:

— Case |1: nsOrAny is a namespace element having ns="nsvalue', wildCard="wc", andmatch="gdements’, and
match(nsValue, wc,uri) holds, or

— Case |2: nsOrAny is an anyNamespace element having match="elements', and-matchElemSec(sOrAny', uri)
does not hold for any sibling namespace element nsOrAny' of nsOrAny.

matchAttSec(nsOrAny, uri) holds when:

— Case |1: nsOrAny is a namespace element having ns="nsValue*, wildCard="wc", and match="altributes’, and
match[nsValue, wc, uri), or

— Case P: nsOrAny is an anyNamespace element having.match="attributes’, and matchAttSec(nsOrAny', uri) does
not hold for any sibling namespace element nsOrAnyZof nsOrAny.

path(s) is g4 function that constructs a path fromya-given element section s. Let s' be the parent element section of s.
Then, path(s) is a path that begins with the-local name of the root of element section s' and ends with the local
name of the parent element of the element slot node for s.

matchPathExp(pathExp, p) holds when-a path p matches pathExp. Path expression pathExp is a list of one or more
choices sejparated by '|', where each choice is a list of one or more unqualified names separated by '/, optionally
preceded lyy '/'. Path p matches.pathExp when:

— Case [L: some choice 'in)pathExp begins with '/* and the sequence of NCName tokens in p is idgntical to that
in this|choice, or

— Case [2: some choice in pathExp does not begin with '/' and some ending sequence of NCIName tokens
in p is|identical to the sequence of NCName tokens in this choice.

NOTE 2 matchPathExp is similar to XPath, but does not use hamespace names or namespace prefixes.
applies(action, p, mode) holds when:
— Case 1: mode is specified by the useMode attribute of action, and for any child context element of action,

matchPathExp(pathExp, p) does not hold, where pathExp is the value of the path attribute of the context, or

— Case 2: for some child context element (say c) of action, mode is specified by the useMode attribute of c,
matchPathExp(pathExp, p) holds where pathExp is the value of the path attribute of ¢, and, for any preceding
sibling context element (say c') of ¢, matchPathExp(pathExp', p) does not hold where pathExp' is the value of
the path attribute of c'.
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elemTrans(mode, uri, p, mode', a) holds when, for some namespace or anyNamespace element nsOrAny in mode, a is
a descendant action of nsOrAny, matchElemSec(nsOrAny, uri), and applies(a, p, mode’).

attTrans(mod

e, uri, a) holds when, for some namespace or anyNamespace element nsOrAny

matchAttSec(nsOrAny, uri), and a is a child action of nsOrAny.

8.3 Stage

1. Creating element and attribute sections

in mode,

This stage first creates element sections and attribute sections from a given instance, as defined in 7.2. Then, the
element sections are further decomposed by the trigger elements in a given NVDL script, as defined in 7.3.

8.4 Stage

This stage ¢
action and m

An interpreta
and a mode

If an ele
where m

IA(s))

More than on
multiple actio

8.5 Stage
For each inte
Two auxiliary

First, for eac
attribute set g

Case 1:

attBubblé

: . :

bnstructs interpretations against an NVDL script. An interpretation associates eachsecti
hde.

ion | is a function that maps an element section (s) in the given instance to a_pair of an a
M(s)) and maps an attribute section (s') in the given instance to an action (IA(s9) such that:

ment section s is the root element section, then elemTrans(mrt, namespace(s) epsilon, Iy
t is the start mode of the NVDL script and epsilon is a path that contains no NCName toker

If the parent element section of an element section s is s', then elemTrans(IM(s"), namespace(s), pal

If the pafent element section of an attribute section a is s,.then attTrans(IM(s), namespace(a), 1A(a)).

e interpretation may exist for a single instahce when a single namespace or anyNamespace e
ns. All possible interpretations are constructed.

3: Combining sections
rpretation of an instance, thiscstage combines sections by executing attach and unwrap actio

functions are required:

uch that:

A(S) is an_attach action

(1(s) =S

pn with an

tion (IA(S))

(), 1A(s)),

S.

h(s), IM(s),

ement has

N interpretation |, attBubble[l] is a function that maps an attribute section in the given instiance to an

Case 2: Otherwise

attBubble[l](s) = {}

Second, for each interpretation I, elemBubble][l] is a function that maps an element section in the given instance to
an element sequence such that:

Case 1: IA(s) is a validate action

elemBubble[l](s) = ()

20
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— Case 2: IA(s) is an attach action

elemBubble[l](s) = (Xm), where

X0 =Yn,

X1=

Xo <- [esn1, elemBubble[l](s1)],

X2 = X1 <- [esn2, elemBubble[l](s2)],

a1, a2 ...,

asni,

NOTE

— Case

elemB

— Case

elemB
eleme

To define

m-1 <- [esnm, elemBubble[l](sm)],

., Sm are the child element sections of s,

, €sn2, ..., esnm are the element slot nodes for si, s2, ..., sm, respectively, where

0 <- [asni, attBubble[l](a1)],

1 <- [asnz, attBubble[l](a2)],

n-1 <- [asnn, attBubble[l](an)],
an are the child attribute sections of s, and
hsn2, ..., asnn are the attribute slot nodes for@ad, a2, ..., an, respectively.

1  The number (m) of element sections and'that (n) of attribute sections may be different.

B: IA(S) is an attachPlaceholder action

ubble[l](s) = (createPlaceholder(s))

1: 1A(S) is an unwrap.action

ubble[l](s) ,=“elemBubble[l](s1)+elemBubble[l](s2)+...+elemBubble[l](sm), where s1, s2,

ht sections'of's.

naw secuons are comblned for each mterpretatlon I we introduce a part|al functlon syn[l]

sm are child

that maps an

element sé€

+a ] da (HP Py
bI.IUII =] III uirc uIVCII IIIOI.G.I A3~ I.U QII CICIIICIIL VVIICII II‘\\O) I-D (=8 VGIIUGI.C a\,uuu IIIIO IO [=3 'JG.I Llal

it is defined only when the associated action is validate.

— Case 1: IA(s) is a vaidate action

syn[l](s) = (Xm), where

X0 =Yn,

X1 = Xo <- [esn1, elemBubble[l](s1)],

X2 = X1 <- [esn2, elemBubble[l](s2)],
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Xm = Xm-1 <- [esnm, elemBubble[l](sm)],

s1, s2, ..., sm are the child element sections of s,

esni, esnz, ..., esnm are the element slot nodes for si1, s2, ..., s, respectively, where
Yo =s,

Y1 = Yo <- [asni, attBubble[l](a1)],

Y2 = Y1 <- [asn2, attBubble[l](a2)],

Yn = Yn-1 <- [asnn, attBubble[l](an)],
ai, a2, ..}, an are the child attribute sections of s, and
asni, asmz2, ..., asnn are attribute slot nodes for a1, a2, ..., an, respectively.

NOTE 2 | The number (m) of element sections and that (n) of attribute sections may be different.

8.6 Stagel4: Filtering of the combined sections

This stage cgnstructs two sets PlanElem and PlanAtt of (v, e) , wherésv is a validate element in the NVDLU script and
e is an elemgnt.

— PlanElem = { (v, ) | (s, v, €) in Z, and |e| >= || for any\(S, v, €') in Z}, where Z is the set of triplgts (s, v, €)
such thaj s is an element section, v is a validate action, & is an element, v = IA(s), and e = syn[l](s), and

NOTE le] >= |e'| selects the "biggest" validation candidate among those having the same validate action applied to the
same elenent section.

— PlanAtt £ {(v, virtualElement(s)) | s isian attribute section, v is a vaidate action, and v = IA(s)| for some
interpretation 1}.
8.7 Stagel(5: Validation

8.7.1 Genefal

This stage injokes a ‘validator for each (v, €) in PlanElem and PlanAtt. The validator is chosen from the schema
language that is used for writing the schema for v.

NOTE Sinjce.elements in the NVDL data model do not include hamespace declarations, prefixes, processing jinstructions,
comments, or document type declarations, validators cannot receive them.

8.7.2 Determining schemas and schema languages

If v contains a schema element as a child, its content is used as the schema. When the content is a string and v has
the schemaType attribute, its value shall be a MIME media type (see IETF RFC 2046) and be used for determining
the schema language. When the content is a foreign element, its namespace is used for determining the schema
language.

NOTE1 A media type for the RELAX NG compact syntax application/relax-ng-compact-syntax is expected to be registered
at IANA.
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If v references to a schema by the schema attribute, the schema is constructed by dereferencing its value, which is

an IRl (see IETF RFC 3987), and the schema language is determined from the schema and the schemaType
attribute of v.

This shall be done as follows. The IRI reference consists of the IRI itself and an optional fragment identifier. The
resource identified by the IRI is retrieved. The result is a MIME entity (see IETF RFC 2045): a sequence of bytes
labelled with a MIME media type (see IETF RFC 2046).

— When the media type is an XML media type (i.e., application/xml, text/xml, or */*+xml), the MIME entity shall be

parsed as an XML document in accordance with the appllcable RFC (at the time of writing IETF RFC 3023). In
not include a
fragmnt |dent|f|er unless the reg|strat|on of the med|a type of the resource |dent|f|ed by the att ibute defines
the inferpretation of fragment identifiers for that media type. The schema language is determined from the
namegpace of the root element of the XML document.

NOTER IETF RFC 3023 does not define the interpretation of fragment identifiers for application/xml, text/yml, or */*+xml.

— When|the media type is not available or is not an XML media type, the MIME entity shall bg used as the
schenmja. The schema language shall be determined from the schemaType attribute.

8.7.3 Schema rewriting for attribute sections

For each (¥, e) in PlanAtt, the NVDL dispatcher writes the schemac in v. If g is written in RELAX NG| g is rewritten
as <eemeft><anyName/>g</element>. If g is written in some other schema language and that schema language
provides afschema rewriting mechanism for NVDL, g is rewritten by applying that mechanism. Othenwise, g is not
rewritten.

NOTE 1 |While attribute sections are converted to elements at Stage 4 by virtualElement, schemas for attribute sets are
converted tq schemas for elements by this rewriting.

NOTE 2  [Schema languages should provide schema rewriting mechanisms for NVDL. If they do not, schema authors have to
specify virtugl Element explicitly.

8.7.4 Options

When a validator is invoked for,a pair (v, €), every option specified as child element of v shall be passed to the
validator. If the validator does. het support an option such that the value of mustSupport is either 1 or true, an error
shall be reported.

NOTE This part of ISO/IEC 19757 does not introduce any standard options. Schema languages or their implementations
are recommended to infroduce options so that they can interwork with NVDL.

9 Confpfmance

A conforming NVDL dispatcher shall be able to determine for any XML document whether it is a correct NVDL
script. A conforming NVDL dispatcher shall be able to create validation candidates from any instance, invoke
validators for these validation candidates, and report whether these validators succeed or fail.

However, the requirements in the preceding paragraph do not apply if the NVDL script uses a schema language

that the NVDL dispatcher does not support. A conforming NVDL dispatcher is not required to support any schema
languages except the schemas of the namespaces "http://purl.oclc.org/dsdl/nvdl/ns/predefinedSchema/1.0".
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Annex A
(normative)

Full syntax in RELAX NG

The namespace name http://www.w3.0rg/2001/XML Schema-datatypes references to the datatypes and facets

specified by W3C XML Schema Part 2.

<grammaf-Rs—hitp-Hpur-oclc-orgldsdHinvalins/structrall-0-
datatypdLibrary="http://www.w3.0rg/2001/X M L Schema-datatypes"
xmins="fttp://relaxng.org/ns/structure/1.0"
xmlns:nydl="http://purl.oclc.org/dsdl/nvdl/ns/structure/1.0"
xmins:af"http://rel axng.org/ns/compatibility/annotations/1.0" >

<start>
<elemgnt name="rules">
<interjeave>
<graup>
<optional>
<ref name="schemaType"/>
</optional>
<zdroOrMore>
<nef name="trigger"/>
</zproOrMore>
<choice>
<geroOrMore>
ref name="rule"/>
</geroOrMore>
<group>
qattribute name="startMode'>
<data type="NCName'/>
q/attribute>
4oneOrMore>
<ref name="mode"/>
4/oneOrMore>
</group>
</choice>
</group>
<ref [name="foreign"/>
</intgleave>
</elempent>
<[start>

<define pame="trigger">
<elemgnt name="trigger">
<interjeave>
<graup=

<attribute name="ns">
<datatype="string"/>
</attribute>
<attribute name="nameList">
<list>
<data type="NCName"/>
</list>
</attribute>
</group>
<ref name="foreign"/>
</interleave>
</element>
</define>

24
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<define name="mode">
<element name="modge">
<interleave>
<group>
<attribute name="name">
<data type="NCName'/>
</attribute>
<zeroOrMore>
<ref name="includedM ode"/>
</zeroOrMore>
<zeroOrMore>
<ref name="rule"/>
</zeroOrMore>
<fgroup>
<fef name="foreign"/>
</ipterleave>
</elgment>
</def{ne>

<defipe name="includedM ode">
<elgment name="mode">
<interleave>
<group>
foptional>
<attribute name="name">
<data type="NCName'/>
</attribute>
§/optional>
$zeroOrMore>
<ref name="includedM ode"/>
§/zeroOrMore>
£zeroOrMore>
<ref name="rule"/>
§/zeroOrMore>
<figroup>
<tef name="foreign"/>
</ipterleave>
</elgment>
</def|ne>

<defipe name="rule">
<cho¢ice>
<ellement name="namespace’'>
<interleave>
fgroup>
<attribute name="ns'>
<data typez"string"/>
</attribute>
<optional>
<attribute name="wildCard">
<data type="string">
\pal dallrlial IU—"IIId)\LU Igti |"/1\/pa| dall~
</data>
</attribute>
</optional>
<ref name="ruleMod€l"/>
</group>
<ref name="foreign"/>
</interleave>
</element>
<element name="anyNamespace">
<interleave>
<ref name="ruleModel"/>
<ref name="foreign"/>
</interleave>
</element>
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</choice>
</define>

<define name="ruleM odel">
<optional>
<attribute name="match">
<ref name="elementsOrAttributes'/>
</attribute>
</optional>
<ref name="actions'/>
</define>

<define name="¢elementsOrA ttributes">

ue>elements</value>
ue>attributes</value>
up>

p>
ue>attributes</value>
ue>elements</value>
up>
e>elements</value>
e>attributes</value>

p>
</choige>
</defing>

<define hame="cancel Action">
<elemant name=""cancel NestedActions'>
<ref name="foreign"/>
</element>

</define>

<define name="noResultAction">
<choice>
<element name="validate">
<interleave>
<group>
<optional>
<ref name="schemaType"/>
</optional>
<zeroOrMore>
<choice>
<ref name="message"/>
<ref name="option"/>
</choice>

26
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<ref name="schema'/>
<ref name="modeUsage"/>
</group>
<ref name="foreign"/>
</interleave>
</element>
<element>
<choice>
<name>d low</name>
<name>re ect</name>
</choice>
<interleave>
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fgroup>
<zeroOrMore>

<ref name="message"/>
</zeroOrMore>
<ref name="modeUsage"/>
§/group>
fref name="foreign"/>

<finterleave>
</gement>

</choice>

</def{ne>

<defipe name="schema'>

ent name="schema">
<thoice>
ftext/>
fref name="foreignElement"/>
</choice>
<reroOrMore>
fref name="foreignAttribute"/>
<fzeroOrMore>
</dement>
</choice>
</def|ne>

<defipe name="message">

<refiname="xmlAttribute"/>
/zereOrMore>

</group>
<zeroOrMore>

<ref name="nonX ML ForeignAttribute"/>

</zeroOrMore>
</element>
</choice>
</define>

<define name="resultAction">
<element>
<choice>
<name>attach</name>
<name>attachPlacehol der</name>
<name>unwrap</name>
</choice>
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<interleave>
<group>
<zeroOrMore>
<ref name="message"/>
</zeroOrMore>
<ref name="modeUsage"/>
</group>
<ref name="foreign"/>
</interleave>
</element>
</define>

<define name="option">

<gttributename="usevioce"*>
<data type="NCName'/>
</attribute>
<ref name="nestedM ode"/>
</choice>
</optional>
</group>
<ref name="foreign"/>
</interleave>
</element>
</zeroOrMore>
</define>

<define name="nestedMode">
<element name="mode">
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<interleave>
<group>
<zeroOrMore>
<ref name="includedM ode"/>
</zeroOrMore>
<zeroOrMore>
<ref name="rule"/>
</zeroOrMore>
</group>
<ref name="foreign"/>
</interleave>
</element>
</define>

<defipe name="schemaType">
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<attfibute name="schemaType">

<rgf name="mediaType"/>
</atfribute>
</define>

<defipe name="mediaType">

<datia type="string">
<

</def|ne>

<defiie name="path">
type="string">

<reroOrMore>
ref name="anyEleément"/>
<fzeroOrMare>
</mixed>
</elgment>
</def|ne>

<define name="anyElement">
<element>

am name="pattern">\s*[0-9A-Za-Z!#3%& amp\* \-H\\\* \[\\} ~]*/[0-9A-Za-Z! #$%0& amp\* \ -\ |\
</dgta>

b ~]*\s* </param>

<anyName/>
<zeroOrMore>
<attribute>
<anyName/>
</attribute>
</zeroOrMore>
<mixed>
<zeroOrMore>
<ref name="anyElement"/>
</zeroOrMore>
</mixed>
</element>
</define>
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<define name="foreignAttribute">
<attribute>
<anyName>
<except>
<nsName/>
<nsName ns=""/>
</except>
</anyName>
</attribute>
</define>

<define pame="nonX ML ForeignAttribute">
<attriblite>
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Annex B
(normative)

Simple syntax in RELAX NG

<grammar ns="http://purl.oclc.org/dsdl/nvdl/ns/structure/1.0"
datatypel ibrary="http://www.w3.0rg/2001/X M L Schema-datatypes"
xmins="http://relaxng.org/ns/structure/1.0"
xminsinvdl="http://purl .oclc.org/dsdl/nvdl/ng/structure/1.0"

ISO/IEC 19757-4:2006(E)

xmlng.a="http://relaxng.org/ns/compatibility/annotations/1.0">

</def| ne>

<define name="rule">
<choice>
<element name="namespace">

<attribute name="ns">
<data type="string"/>

</attribute>

<attribute name="wildCard">
<data type="string">

<param name="maxL ength">1</param>

</data>

</attribute>

<ref name="ruleModel"/>
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</element>
<element name="anyNamespace"'>
<ref name="ruleModel"/>
</element>
</choice>
</define>

<define name="ruleModel">
<attribute name="match">
<ref name="elementsOrAttributes'/>
</attribute>
<ref name="actions'/>
</define>

e="noResultAction"/>
e="resultAction"/>

<ref jname="schemaType"/>
</optiponal>
<zeroPrMore>
<chgice>
<ref name="message'"/>
<ref name="option"/>
</chpice>
</zergOrMore>
<ref name="schema/>
<ref name="modeUsage"/>
</elemgnt>
</defing>

<define hame="schema'>

i

<choice>
<attribute name="schema'>
<data type="anyURI"/>
</attribute>
<element name="schema'>
<choice>
<text/>
<ref name="foreignElement"/>
</choice>
</element>
</choice>
</define>

<define name="message">
<element name="message">
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<interleave>
<text/>
<attribute name="xml:lang"/>
</interleave>
</element>
</define>

<define name="resultAction">
<element>
<choice>
<name>attach</name>
<name>attachPlacehol der</name>
<name>unwrap</name>

oOrMore>

ribute name="mustSupport">
<¢lata type="boolean"/>
</gttribute>
</elgment>
</define>

<defiphe name="modeUsage">
<attfibute name="useMode"'>
<dgta type="NCName'/>
</at{ribute>
<zenoOrMore>
<ellement name="context">
<gttribute name="path">
fref name="path"/>
<[attribute>
<gttribute name="useMode"'>
fdata type="NCName'"/>
<fattribute>
</d ement>
</zeroOrMore>
</def{ne>

<defiretame="schen atypet
<attribute name="schemaType">
<ref name="mediaType"/>
</attribute>
</define>

<define name="mediaType">
<datatype="string">
<param name="pattern">\s*[0-9A-Za- 2! #$%& amp\*\H\-\.\*_"\{\\} ~]*/[0-9A-Za-Z! #$%6& amp \F\ R\ \{\\} ~]*\s* </param>
</data>
</define>

<define name="path">

<datatype="string">
<param name="pattern">\s* (\s*)Ai\c* (\s* \s*\i\c* )*\s* (\\s* (/\s* ) Ai\c* (\s* \s*\i\c* )*\s* )* </param>
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</data>
</define>

<define name="foreignElement">
<element>
<anyName>
<except>
<nsName/>
</except>
</anyName>
<zeroOrMore>
<attribute>
<anyName/>

</attfibute>
</z¢_3r OrMore>
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Annex C
(informative)

An NVDL script and RELAX NG schema for the full syntax

C.1 General

As specified in 6.4.2, some attributes and elements are removed by simplification. Since the RELAX NG schema in

6.2 explicifly permits these atributes and elements, it IS not easy 1o understand. Here we provide f RELAX NG

schema that does not allow these attributes and elements, and further provide an NVDL script for alloying them.

C.2 REHJAX NG schema

<grammar ns="http://purl.oclc.org/dsdl/nvdl/ns/structure/1.0"
datatypel ibrary="http://www.w3.0rg/2001/X M L Schema-datatypes"
xmlng="http://relaxng.org/ng/structure/1.0"
xmlng:nvdl="http://purl.oclc.org/dsdl/nvdl/ns/structure/1.0"
xming:a="http://rel axng.org/ns/compatibility/annotations/1.0">

<start>
<elgment name="rules">
tional >

attribute name="startMode''>
<data type="NCName"/>
[attribute>

oneOrMore>

<ref name="modge"/>

<defipe name="trigger">
<elgment name="trigger">
ribtite name="ns">
<data type="string"/>
</attribute>
<attribute name="nameList">
<list>
<data type="NCName'/>
</list>
</attribute>
</element>
</define>

<define name="mode">
<element name="mode">
<attribute name="name">
<data type="NCName'/>
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</attribute>
<zeroOrMore>
<ref name="includedM ode"/>
</zeroOrMore>
<zeroOrMore>
<ref name="rule"/>
</zeroOrMore>
</element>
</define>

<define name="includedMode">
<element name="mode">
<optional>

<attrjbute name="name">
<data type="NCName'/>

</attfibute>
</optiponal>
<zeroPrMore>

<ref jname="includedM ode"/>
</zergOrMore>
<zeroPrMore>

<ref jname="rul€e"/>
</zergOrMore>

<element name="namespace">
<attrjbute name="ns">
<dgtatype="string"/>
</attfibute>
<optjonal>
<atfribute name="wildCard">
<data type="string">
param name="maxL ength">1</param>
</data>
</atribute>
</optional>
<ref name="ruleModel"/>

<attrilpute hame="match">
<ref jname="el ementsOrAttributes'/>

</attribute>
</optional>
<ref name="actions'/>
</define>

<define name="¢elementsOrAttributes">
<list>
<choice>
<group>
<value>elements</value>
<value>attributes</value>
</group>
<group>
<value>attributes</value>
<value>elements</value>
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</group>
<value>elements</value>
<value>attributes</value>
</choice>
</list>
</define>

<define name="actions"'>
<choice>
<ref name="cancelAction"/>
<group>
<zeroOrMore>
<ref name="noResultAction"/>
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<fzeroOrMore>

<¢hoice>

ref name="noResultAction"/>
ref name="resultAction"/>
</choice>

<reroOrMore>

ref name="noResultAction"/>
<fzeroOrMore>

</def{ne>

<defipe name="noResultAction">
<chgice>
<ellement name="validate">
<pptional>
fref name="schemaType"/>
<foptional>
reroOrMore>
fchoice>
<ref name="message"/>
<ref name="option"/>
¥/choice>
<fzeroOrMore>
<fef name="schema'/>
<tef name="modeUsage"/>
</dement>
<ellement>
<¢hoice>
name>allow</name>
name>re ect</name>
</cheice>

A

<zeroOritore>
<ref name="message"/>
</zeroOrMore>
<ref name="modeUsage'"/>
</element>
</choice>
</define>

<define name="schema'>
<choice>
<attribute name="schema'>
<data type="anyURI"/>
</attribute>
<element name="schema">
<choice>
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<text/>
<ref name="foreignElement"/>
</choice>
</element>
</choice>
</define>

<define name="message">
<choice>
<attribute name="message"/>
<element name="message">
<interleave>
<text/>

<atfribute name="xml:lang"/>

e>attachPlacehol der</name>
e>unwrap</name>

<choite>
<attribute name="useM ode">
<data type="NCName"/>
</attribute>
<ref name="nestedM ode''/>
</choice>
</optional>
<zeroOrMore>
<element name="context">
<attribute name="path">
<ref name="path"/>
</attribute>
<optional>
<choice>
<attribute name="useMode"'>
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<datatype="NCName'/>
</attribute>
<ref name="nestedM ode"/>
</choice>
</optional>
</element>
</zeroOrMore>
</define>

<define name="nestedM ode">
<element name="modge">
<zeroOrMore>
<ref name="includedM ode"/>
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</ZeroOrMore>
<zg¢roOrMore>
<fef name="rule"/>
</ZeroOrMore>
</elgment>
</def|ne>

<defipe name="schemaType">
<attfibute name="schemaType">
<rgf name="mediaType"/>
</atfribute>
</def{ne>

<defipe name="mediaType">
<dafja type="string">

<pgram name="pattern">\s*[0-9A-Za-Z! #3%& amp\* \H\\\_“\{ J~]*/[0-9A-Za- 2! #$%& amp\F\ A \\N}H ] *\s* </param>

</dgta>
</define>

<defipe name="path">
type="string">

<zeroOriore>
<ref name="anyElement"/>
</zeroOrMore>
</mixed>
</element>
</define>

<define name="anyElement">
<element>

<anyName/>

<zeroOrMore>
<attribute>

<anyName/>
</attribute>

</zeroOrMore>
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<mixed>
<zeroOrMore>
<ref name="anyElement"/>
</zeroOrMore>
</mixed>
</element>
</define>

<define name="foreignAttribute">
<attribute>
<anyName>
<except>
<nsName/>

<ngName ns=""/>

C.3 NVDL[script

<rules stgrtM ode="root"
xmlns="hittp://purl.oclc.org/dsdl/nvdl/ng/structure/1.0!'>

<mode rjame="root">
<namegpace ns="http://purl.oclc.org/dsdl/nvel/ng/structure/1.0">
<validate schema="nvdl.rng">
<mople>
<ngmespace ns="http://purl.ocle.org/dsdl/nvdl/ns/structure/1.0"
mptch="attributes">
<rngect/>
</npmespace>
<ngmespace ns=
mptch="attributes'>
<attach/>
</npmespace>
<arfyNamespaee match="elements attributes’>
<allows
4maode>
<any N amespace>
<attach/>
</anyNamespace>
</mode>
</allow>
</anyNamespace>
</mode>
<context path="schema'>
<mode>
<namespace ns="http://purl.oclc.org/dsdl/nvdl/ng/structure/1.0"
match="attributes">
<reject/>
</namespace>
<namespace ns=
match="attributes">
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