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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 me

mbers of

ISO or IEC participate in the development of International Standards through technical committees

stablished by the respective organization to deal with particular tields ot technical activity. 150
teéchnical committees collaborate in fields of mutual interest. Other international organizations, gove

nd non-governmental, in liaison with ISO and IEC, also take part in the work. In the field\of inf
téchnology, 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
he main task of the joint technical committee is to prepare International Standards. Draft Inte

1
Standards adopted by the joint technical committee are circulated to national boadies for voting. Publi
an International Standard requires approval by at least 75 % of the national bedies casting a vote.

>

ttention is drawn to the possibility that some of the elements of this document may be the subject
ghts. ISO and IEC shall not be held responsible for identifying any or:all such patent rights.

—

BO/IEC 19757-3 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information teq
ubcommittee SC 34, Document description and processing languages.

0 =

BO/IEC 19757 consists of the following parts, under the general title Information technology — [
chema Definition Languages (DSDL):

[da)

—  Part 1: Overview

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

— Part 3: Rule-based validation —= Schematron

—+ Part 4: Namespace-based-Validation Dispatching Language — NVDL

—

he following parts are under preparation:

—+ Part 5: Datatypes

-+ Part 6: Path-based integrity constraints

—+ PartZ~Character repertoire description language — CRDL

—+Part 8: Document schema renaming language — DSRL

and |IEC
rnmental
ormation

D .

rnational
Cation as
of patent

hnology,

ocument

— Part 9: Datatype- and namespace-aware DTDs

— Part 10: Validation management
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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) or Standard Generalized Markup

Languag

A docum
validated

industry.

To validate that a structured document conforms to specified constraints in structure and<€ontent relieves the pots

many ap

have begn met. Historically, such tasks and expressions have been developedand utilized in isolation, W
consideration of how the features and functionality available in other technologies'might enhance validation obje

The mair objective of ISO/IEC 19757 is to bring together different validation-related tasks and expressions to
single exfensible framework that allows technologies to work in seriesyar/in parallel to produce a single or a
validatior] results. The extensibility of DSDL accommodates validation technologies not yet designed or specifjed.
In the pagt, different design and use criteria have led users to choose different validation technologies for di
portions ¢f their information. Bringing together information within*a single XML document sometimes prevents e
document models from being used to validate sections of data. By providing an integrated suite of constraint desc
languagess that can be applied to different subsets of a single XML document, ISO/IEC 19757 allows different vali
technologies to be integrated under a well-defined validation policy.

This part

Other fes

The structure of this part of ISO/IEC 19757 is as follows. Clause 5 describes the syntax of an ISO Schematron sc
describes the semantics (0fja correct ISO Schematron schema; the semantics specify when a docunjent is
valid with[respect to an ISO Schematron schema. Clause 7 describes conformance requirements for implement

Clause 6

of ISO S

for ISO §chematron. Annéx-B is a normative annex providing the ISO Schematron schema for constraints

Schemat

query larjguage binding to XSLT. Annex D is an informative annex providing a ISO/IEC 19757-2 (RELAX

compact

Validatio Report-banguage. Annex E is an informative annex providing motivating design requirements for

Schemat

vocabulal'ies. Annex G is an informative annex with a simple example of a multi-lingual schema.

e (SGML) documents. (XML is an application profile SGML, ISO 8879:1986.)

bnt model is an expression of the constraints to be placed on the structure and content of documenty

blications acting on the document from having to duplicate the task of confirming that such require

of ISO/IEC 19757 is based on the Schematronl!l assertion language. The | et element is based on X(

hematron validators~Annex A is a normative annex providing the ISO/IEC 19757-2 (RELAX NG) sd
on that cannot e expressed by the schema of Annex A. Annex C is a normative annex providing the g
syntax) schema and corresponding ISO Schematron schema for a simple XML language Schen

on Annex F is a normative annex allowing certain Schematron elements to be used in e

to be

with the model. A number of technologies have been developed through various formal and informal consortia
since the|development of Document Type Definitions (DTD) as part of ISO 8879, notably by the World Wide
Consortiym (W3C) and the Organization for the Advancement of Structured Information Standards (QASIS). An
of validation technologies are standardized in DSDL to complement those already available/as-standards o

Veb
imber
from

ntially
ments
ithout
Ctives.

orm a
set of

ferent

isting
Fiption
dation

CSL[2.

tures arise from the half-dozen early~@pen Source implementations of Schematron in diverse prografnming
languaggs and from discussions in electronicforums by Schematron users and implementers.

nema.

ations
hema
n ISO
efault
NG

hatron
ISO

ternal

Considered as a document type, a Schematron schema contains natural-language assertions concerning a set of
documents, marked up with various elements and attributes for testing these natural-language assertions, and for
simplifying and grouping assertions.

Considered theoretically, a Schematron schema reduces to a non-chaining rule system whose terms are Boolean
functions invoking an external query language on the instance and other visible XML documents, with syntactic
features to reduce specification size and to allow efficient implementation.

Considered analytically, Schematron has two characteristic high-level abstractions: the pattern and the phase. These
allow the representation of non-regular, non-sequential constraints that ISO/IEC 19757-2 cannot specify, and
various dynamic or contingent constraints.

vi
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Information technology — Document Schema Definition
Languages (DSDL) —

Part 3:

Rule-based validation — Schematron

1 Scope
This part of ISO/IEC 19757 specifies Schematron, a schema language for XML. This part 6EISO/IEC 19757 €

requirements for Schematron schemas and specifies when an XML document matches the patterns speq
Schematron schema.

21 Normative references

—

he following referenced documents are indispensable for the application of this document. For dated re|
nly the edition cited applies. For undated references, the latest edition of the referenced document (incl
mendments) applies.

L O

NOTE Each of the following documents has a unique identifier that is used to cite the document in the
unique identifier consists of the part of the referenee up to the first comma.

W3C XML 1.0, Extensible Markup Language (XML)x1.0 (Third Edition), W3C Recommendation, 04 Febr
XPath, XML Path Language (XPath) Version.1.0, W3C Recommendation, 16 November 1999

XSLT, XSL Transformations (XSLT) Version 1.0, W3C Recommendation, 16 November 1999

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
3l1 abstract pattern

pgttern in a rule that’has been parameterized to enable reuse

3|2 abstract\rule

Dllection of assertions which can be included in other rules but which does not fire itself

o

stablishes
ified by a

ferences,
Liding any

text. The

Llary 2004

3 3—aetivepaitern

pattern belonging to the active phase

3.4 active phase

one particular phase, whose patterns are used for validation

3.5 assertion

natural-language assertion with corresponding assertion test and ancillary attributes: assertions are marked up

with assert and report elements

© ISO/IEC 2006 — All rights reserved
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3.6 assertion test

assertion modelled or implemented by a Boolean query; an assertion test "succeeds" or "fails"

3.7 correct schema

schema that satisfies all the requirements of this part of ISO/IEC 19757

3.8 diagnostic

named n
actual va

3.9 elab)

single ru
pattern

atural language statements providing information to end-users of validators concerning the expectg
lues together with repair hints

brated rule context expression

e context expression which explicitly disallows items selected by lexically previous rulé cantexts in thg

3.10 gogd schema

correct s

NOTE |
3.11 img

impleme

chema with queries which terminate and do not add constraints to those-of-the natural-language asse

may not be possible to compute that a schema is good.
lementation

htation of a Schematron validator

3.12 na]ne
token with no whitespace characters

3.13 natural-language assertion

naturaI-IInguage statement expressing some’part of a pattern; a natural-language assertion is "met" or "unme

3.14 pattern

named sfructure in instances specified in a schema by a lexically-ordered collection of rules

3.15 phase

named, pnordered collection of patterns; patterns may belong to more than one phase; two names, #AL

#DEFAULT, are reserved with particular meanings

3.16 pro

gressive validation

bd and

same

rtions.

L and

validatio

T Of CoTTsStraimts T Stages determined or grouped to some extent by theschema author ratterth

example, entirely determined by document order

3.17 query language binding

an, for

named set, specified in a document called a Query Language Binding, of the languages and conventions used for
assertion tests, rule-context expressions and so on, by a particular Schematron implementation

NOTE 1

NOTE 2

Schematron is defined as a framework, with a default query language binding, but other query language bindings are

possible.

6.4 specifies the information to be required by a query language binding and Annex C defines the default query language

binding for Schematron.

© ISO/IEC 2006 — All rights reserved
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ule

unordered collection of assertions with a rule-context expression and ancillary attributes

319 r

ule context

element or other information item used for assertion tests; a rule is said to fire when an information item matches the
rule context

3.20 r

ule-context expression

a que

been matched by any lexically-previous rule context expressions in the same pattern and the informatien ite

of the
3.21 s
specif
3.22 3

particy
is mat|

3.23

memb
in fired

3.24

constd
phase|

4 N
4.1
This p
4.2

This p
symbg

0

nformation items that the query would specify
chema

cation of a set of XML documents

ubject

lar information item which corresponds to the object of interest of the natural-language assertions ang
ched by the context expression of a rule

alid with respect to a schema

er of the set of XML documents described by the schemalan instance document is valid if no asser

rules of active patterns fail

ariable

nt value, evaluated within the parent schema, phase, pattern or rule and scoped within the parent
pattern or rule

otation

XPath

art of ISO/IEC 19757 uses XPath to identify information items in Schematron schemas.

Predicate Logic

art of ISO/IEG. 19757 uses predicate logic to express the semantics of Schematron schema. The
Is are defined for use in s6.3:

G

y to specify subjects; a rule-context is said to match an information item when that information itenl\ has not

m is one

typically

[ion tests

schema,

following

rouping delimiters

- Vv

"for all". Prefix operator.

1

"not". Prefix operator.

€

"is member of", in set operative sense. Prefix operator.

© ISO/IEC 2006 — All rights reserved
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>

"and" (sequence). Infix operator.

"where". Such that. Infix operator.

=4

"if and only if". Infix operator.

5 Syrn
51 W
A Schen
5.2 Na
All elemg
http:/

In subse
The pref

Any elenpent can also have foreign attributes in addition to the attributes shown in the grammar. A foreign attri

an attrib
non-emp
element
constrair

53 W
Any elen
characte]

whitespd

NOTE

5.4 Cd

The grarn

tax

b||-formedness

atron schema shall be a well-formed XML document, according to the version of XML ‘used.
mespace

nts shown in the grammar for Schematron are qualified with the namespace\URI:

purl . ocl c. org/dsdl /schematron

juent clauses, the prefix sch is taken as bound to the Schematrofiy-namespace URI for exposition pur

X sch is not reserved or required by this part of ISO/IEC 1975%.

te with a name whose namespace URI is neither the empty string nor the Schematron namespace UFR
ty element may have foreign child elements in additiofito the child elements shown in the grammar. A f
s an element with a name whose namespace URI is not the Schematron namespace URI. There
ts on the relative position of foreign child elements with respect to other child elements.

nitespace
hent can also have as children strings that consist entirely of whitespace characters, where a whitg
[ is one of U+0020, U+0009, U+000D or U+000A. There are no constraints on the relative position of
ce string children with respect.to.child elements.

Leading and trailing whitespace should be stripped from attributes defined by this part. Whitespace should be cg
in elements defined by this part that allow text. Whitespace may be stripped from elements defined by this p
do not allow text.

re Elements

mar for Schematron elements is given in Annex A.

541

t iv€ element

poses.

bute is
Rl. Any
oreign
are no

space

llapsed
art that

The required pat t er n attribute IS a reference 10 a pattern that IS active In the current phase.

542 a

ssert element

An assertion made about the context nodes. The data content is a natural-language assertion. The required t est
attribute is an assertion test evaluated in the current context. If the test evaluates positive, the assertion succeeds.
The optional di agnost i cs attribute is a reference to further diagnostic information.

The natural-language assertion shall be a positive statement of a constraint.

© ISO/IEC 2006 — All rights reserved
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NOTE The natural-language assertion may contain information about actual values in addition to expected values and may
contain diagnostic information. Users should note, however, that the di agnosti ¢ element is provided for such
information to encourage clear statement of the natural-language assertion.

Thei con, see and f pi attributes allow rich interfaces and documentation. They are defined below.
The f | ag attribute allows more detailed outcomes. It is defined below.

The r ol e and subj ect attributes allow explicit identification of some part of a pattern. They are defined below.

5.4.3 [eXt ends element

Abstrgct rules are named lists of assertions without a context expression. The required r ul e attribute.references an
abstrafct rule. The current rule uses all the assertions from the abstract rule it extends.

5.4.4 | i ncl ude element

The re¢quired hr ef attribute references an external well-formed XML document whose document element is a
Schematron element of a type which is allowed by the grammar for Schematron at the_turrent position in tihhe schema.
The external document is inserted in place of the i ncl ude element.

5.45 | | et element

A declaration of a named variable. If the let element is the child of a ful € element, the variable is calculated and
scopef to the current rule and context. Otherwise, the variable is calc@lated with the context of the instance qocument
root.

The rgquired nane attribute is the name of the variable. The.required val ue attribute is an expression evgluated in
the cufrent context.

It is an error to reference a variable that has not beeq;,defined in the current schema, phase, pattern, or rule, if the
query [anguage binding allows this to be determinee:reliably. It is an error for a variable to be multiply defirled in the
current schema, phase, pattern and rule.

The variable is substituted into assertion,tests and other expressions in the same rule before the test or eXpression
is evaluated. The query language binding specifies which lexical conventions are used to detect references to yariables.

An implementation may provide afacility to override the values of top-level variables specified by | et elements under
the sdhena element. For example, an implementation may allow top-level variables to be supplied on the gommand
line. The values provided are strings or data objects, not expressions.

5.4.6 | nane element
Provides the names‘of nodes from the instance document to allow clearer assertions and diagnostics. Theg optional

pat h pttribute iS ‘an expression evaluated in the current context that returns a string that is the name of al node. In
the latter case;the name of the node is used.

An implementation which does not report natural-language assertions is not required to make use of this element.

5.4.7 ns element

Specification of a namespace prefix and URI. The required pr ef i x attribute is an XML name with no colon character.
The required ur i attribute is a namespace URI.

NOTE Because the characters allowed as names may change in versions of XML subsequent to W3C XML 1.0, the
ISO/IEC 19757-2 (RELAX NG Compact Syntax) schema for Schematron does not constrain the prefix to particular characters.

In an ISO Schematron schema, namespace prefixes in context expressions, assertion tests and other query expressions

should use the namespace bindings provided by this element. Namespace prefixes should not use the namespace
bindings in scope for element and attribute names.

© ISO/IEC 2006 — All rights reserved 5
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5.4.8 par amelement

A name-value pair providing parameters for an abstract pattern. The required namne attribute is an XML name with

no colon

. The required val ue attribute is a fragment of a query.

5.49 pattern element

A structure, simple or complex. A set of rules giving constraints that are in some way related. The i d attribute provides
a unique name for the pattern and is required for abstract patterns.

Thetit

Thei co

When a pat t er n element has the attribute abst r act with avaluet r ue, then the pattern definesan“abstract p

An abstr

Abstract

are at heart the same. For example, there are different table markup languages, but they all can be in larg
represented as an abstract pattern where a table contains rows and rows contain entries, as defined in the fol

example

<s¢h: pattern abstract="true" id="table">

</ gch: pattern>

When a
pattern i
par ame

The follo
names o

<S(

e and p elements allow rich documentation.

N, see and f pi attributes allow rich interfaces and documentation.

hct pattern shall not have a i s- a attribute and shall have an i d attribute.

patterns allow a common definition mechanism for structures which use differenthanmes and paths, but

using the default query language binding:

<sch:rul e cont ext ="$t abl e">
<sch: assert test="$row'>
The el ement <nane/> is a table. Tables*contain rows.
</ sch: assert >

</sch:rul e>

<sch: rul e cont ext ="$row'>
<sch: assert test="$entry">
The el enment <nane/> is a‘table row. Rows contain entries.
</ sch: assert >

</sch:rul e>

bat t er n element has the attribute i s- a with a value specifying the name of an abstract pattern, th
5 an instance of an alistract pattern. Such a pattern shall not contain any r ul e elements, but shal
ements for all parameters used in the abstract pattern.

ving exampleuses the abstract pattern for tables given above to create three patterns for tables with di
F structures:

h:pattern is-a="table" id="HTM._Tabl e">

attern.

which
e part
owing

en the
| have

fferent

<sch: param name="t abl e" val ue="tabl e"/>
<SCh: par am name="r1 ow' value="tr />
<sch: param name="entry" value="td|th"/>

</ sch: pattern>

<sch:pattern is-a="table" id="CALS Tabl e">

<sch: param name="t abl e" val ue="t abl e"/ >
<sch: par am name="r ow" val ue=".//row'/ >
<sch: param nanme="entry" val ue="cel | "/>

</ sch: pattern>

<sch:pattern is-a="table" id="cal endar">

© ISO/IEC 2006 — All rights reserve
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<sch: param nane="t abl e" val ue="cal endar/year"/>
<sch: par am nanme="r ow" val ue="week"/ >
<sch: param name="entry" val ue="day"/>

</ sch: pattern>

When creating an instance of an abstract pattern, the parameter values supplied by the par amelement replace the
parameter references used in the abstract patterns. The examples above use the default query language binding in
which the character $ is used as the delimiter for parameter references.

Thus, given the abstract patterns defined earlier in this clause, the patterns defined above are equivalent to the
following, with the i d elements shown expanded:

q4sch: pattern i d="HTM__t abl e">

<sch:rul e context="table">
<sch:assert test="tr">
The element table is a table. Tables containing rows.
</ sch: assert >

</sch:rul e>

<sch:rule context="tr">
<sch:assert test="td|th">
The elenent tr is a table row. Rows contaiplentries.
</ sch: assert >

</sch:rul e>

4/ sch: pattern>

4sch: pattern id="CALS table">

<sch:rul e context="tabl e">
<sch:assert test=".//row'>
The element table is a tabhe. Tables containing rows.
</ sch: assert >

</ sch:rul e>

<sch:rul e context=".//%ow" >
<sch: assert test="cell">
The el ement row'is a table row. Rows contain entries.
</ sch: assert™>

</sch:rul e>

4/ sch: patternz

4sch: pat t erq17i d="cal endar ">
<schm~r{ul e cont ext ="cal endar/year" >

<sch: assert test="week">

The el ement year is a table. Tables containing rows.
</ sch: assert >

|

lceoh: ¢
oGt

1 Fa
o

<sch: rul e cont ext ="week" >
<sch: assert test="day">
The el ement week is a table row. Rows contain entries.
</ sch: assert >

</sch:rul e>

</ sch: pattern>
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5.4.10 phase element

A grouping of patterns, to name and declare variations in schemas, for example, to support progressive validation.
The required i d attribute is the name of the phase. The implementation determines which phase to use for validating
documents, for example by user command.

Two names, #ALL and #DEFAULT, have special meanings. The name #ALL is reserved and available for use by
implementations to denote that all patterns are active. The name #DEFAULT is reserved and available for use by
implementations to denote that the name given in the def aul t Phase attribute on the schena element should be
used. If no def aul t Phase is specified, then all patterns are active.

NOTE The names #ALL and #DEFAULT shall not be used in a Schematron schema. They are for use when(invgking or
configuring schema validation, for example as a command-line parameter.

The i cop, see and f pi attributes allow rich interfaces and documentation.
5.4.11 report element

An asseftion made about the context nodes. The data content is a natural-language assertion. The required t est
attribute s an assertion test evaluated in the current context. If the test evaluates positive, the report succeeds. The
optional fli agnost i cs attribute is a reference to further diagnostic information.

The natufal-language assertion shall be a positive statement of a found pattern-or a negative statement of a constraint.

NOTE The natural-language assertion may contain information about actdal)values in addition to expected values apd may
contain diagnostic information. Users should note, however, that the di agnosti c element is provided fgr such
information to encourage clear statement of the natural-language assertion.

The i cop, see and f pi attributes allow rich interfaces and decdmentation. They are defined below.
The f | ap attribute allows more detailed outcomes. It is defined below.

The rol p and subj ect attributes allow explicit identification of some part of a pattern. They are defined belgw.
5.4.12 rpul e element

A list of pssertions tested within the cantext specified by the required cont ext attribute. The cont ext aftribute
specifies|the rule context expression:

NOTE It is not an error if a rule~never fires in a document. In order to test that a document always has some context] a new
pattern should be created from the context of the document, with an assertion requiring the element or attribufe.

The i cop, see and f pi€attributes allow rich interfaces and documentation.
The f | ap attribute-allows more detailed outcomes. It is defined below.

The r ol e and/subj ect attributes allow explicit identification of some part of a pattern as part of the val{dation
outcome| They are defined below.

When the r ul e element has the attribute abst r act with a value t r ue, then the rule is an abstract rule. An abstract
rule shall not have a cont ext attribute. An abstract rule is a list of assertions that will be invoked by other rules
belonging to the same pattern using the ext ends element. Abstract rules provide a mechanism for reducing schema
size.

5.4.13 schena element

The top-level element of a Schematron schema.

The optional schermaVer si on attribute gives the version of the schema. Its allowed values are not defined by this
part of ISO/IEC 19757 and its use is implementation-dependent.

8 © ISO/IEC 2006 — All rights reserved


https://standardsiso.com/api/?name=54b4eb9cc64f63ebcc112744248afd00

ISO/IEC 19757-3:

2006(E)

The optional quer yBi ndi ng attribute provides the short name of the query language binding in use. If this attribute
is specified, it is an error if it has a value that the current implementation does not support.

The def aul t Phase attribute may be used to indicate the phase to use in the absence of explicit user-supplied
information.

Theti

t | e and p elements allow rich documentation.

The i con, see and f pi attributes allow rich interfaces and documentation.

5.4.14

Finds
sel ed

Varial

Anim

5.5

551

A natu
values

NOTE

Anim

5.5.2

A section containing individual diagnostic-elements.

Anim

5.5.3

A sect
text; t

Anim

554

val ue- of element

or calculates values from the instance document to allow clearer assertions and diagnostics:-The
t attribute is an expression evaluated in the current context that returns a string.

le references in the sel ect attribute are resolved in the scope of the current schemay\phase, pattern
blementation which does not report natural-language assertions is not required to make use of this el
Ancillary Elements and Attributes

di agnhosti c element

ral-language message giving more specific details concerning afailed assertion, such as found versus
and repair hints.

Diagnostics in multiple languages may be supported by wsing a different di agnosti ¢ element for each
with the appropriate xm : | ang language attribute, and referencing all the unique identifiers of the di g
elements in the di agnost i cs attribute of the asseftion. Annex G gives a simple example of a multi-lingug

blementation is not required to make use of thisielement.

di agnosti cs element

blementation is not required ta.make use of this element.
di r element

on of natural-language'text with a direction specified by the val ue attribute. The value | t r indicates le
e value rt | indicates right-to-left text.

blementatiofiis not required to make use of this element.

enph.element

required

and rule.

ement.

expected

anguage,
gnhostic
| schema.

ft-to-right

A port

orn_of text that should be rendered with some emphasis.

An implementation is not required to make use of this element.

5.5.5

f | ag attribute

The name of a Boolean flag variable. A flag is implicitly declared by an assertion or rule having a f | ag attribute
with that name. The value of a flag becomes true when an assertion with that flag fails or a rule with that flag fires.

The purpose of flags is to convey state or severity information to a subsequent process.

An implementation is not required to make use of this attribute.
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5.5.6 fpi attribute

A formal

public identifier for the schema, phase or other element.

An implementation is not required to make use of this attribute.

5.5.7 i con attribute

The location of a graphics file containing some visible representation of the severity, significance or other grouping
of the associated element.

An implementation is not required to make use of this attribute.

558 p

A parag
schema

An imple]
559 r
A name (¢
then the
subj ect
An imple]
55.10 s
The URI
An imple]
5511 s
A portior]
An imple]
5512 s

A path a

node of the current.rufe. If no subject attribute is specified, the current subject node may be used.

NOTE

element

aph of natural language text containing maintainer and user information about the\parent elemer
Can nominate paragraphs that should be rendered in a distinct way, keyed with the ‘elyass attribute.

mentation is not required to make use of this element.

Pl e attribute

role labels the arc between the context node and any nodes whieh match the path expression given
attribute.

mentation is not required to make use of this attribute.

ee attribute

of external information of interest to maintainérs/and users of the schema.

Mmentation is not required to make use of this attribute.

pan element

of some paragraph that should be rendered in a distinct way, keyed with the cl ass attribute.
mentation is not required te’make use of this element.

Lbj ect attribute

lowing more Qrecise specification of nodes. The path expression is evaluated in the context of the g

Thetsubj ect attribute is required because the rule context may have been selected for reasons of convenig
performance, in association with the particular assertion tests. In such cases, the rule context may not be u

t. The

escribing the function of the assertion or context node in the pattern. {fithe assertion has a subj ect atfribute,

by the

ontext

bnce or
seful to

identify the subject, and the nodes located by the subj ect attribute may be more useful. Similarly, it may no

be

An imple

5513 t

possible to determine from an assertion test which nodes the assertion test has tested. In such a case, the n
located by the subj ect attribute may be more useful.

mentation is not required to make use of this element.

itleelement

odes

A summary of the purpose or role of the schema or pattern, for the purpose of documentation or a rich user interface.

An imple

10

mentation is not required to make use of this element.
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6 Semantics

6.1 Validation Function

A general Schematron validator is a function returning "valid", "invalid" or "error". The function notionally
two steps: transforming the schema into a minimal syntax, then testing the instance against the minimal syntax.

NOTE

A Sch

6.2

To sin
resulti

1.

2.

The re
the co|

2006(E)

performs

This part of ISO/IEC 19757 does not constrain other information provided by an implementation nor other uses of
Schematron schemas. However, it is the intent of this part of ISO/IEC 19757 to support implementations to provide

rich, specific diagnostics customised with values that assist in detecting and rectifying problems.

<8}

= O

R

R

R
ry

e

Py

aftributes that contain queries.

bmatron validator is a function over the following:
query language binding

schema document

h instance to be validated

ternal XML documents addressed using information in the instance or schema

e schema element shall be used

list of name-value pairs, if the schema uses external variables.

Minimal Syntax

nplify the specification of semantics later, the following transformation steps are first applied to a
hg in a schema in the minimal syntax:

esolve all inclusions by replacing the i nclude element by the resource linked to.

psolve all abstract patterns by repla¢ing parameter references with actual parameter values in all
psolve all abstract rules in thesschema by replacing the ext ends elements with the contents of the
le identified.

pgate all r eport elements into assert elements.

emove elements used for diagnostics and documentation.

Implex syntax by not containing the following XPaths:

phase name, or #ALL if all patterns shall be active patterns, or #DEFAULT if the def aul t Phase atfribute on

schema,

enclosed

abstract

sulting_minimal syntax is also a valid Schematron instance in the full syntax. The minimal syntax differs from

/

seh:include

[]sch:pattern][ @bstract="true"]

/]sch:pattern[ @s-a]

[lsch:rul e[ @bstract="true"]

/[ sch: ext ends

/I sch:report
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— [/ /sch:diagnostics
— [/sch:p

— [/sch:title

6.3 Schema Semantics

This clause gives the semantics of a good schema that has been resolved into the minimal form.

This precllicate treats an instance as a set of contexts, a schema as a set of phases, a phase as a set of patt«larns, a
pattern as a set of rules, and a rule as a set of assertions.

A document is valid in respect to a schema in a phase when the following predicate is satisfied:

vV ( coptext, pattern, rule, assertion):

( g¢ontext e instance,

active-phase € schenm,
Iat tern € active-phase,
Mule € pattern,

assertion € rule :
( match ( rule, context, instance ),

V (previous-rule)

( previous-rule € pattern,
position (previous-rule) < position( rule):
— mat ch(previous-rul e, centext, instance)

< |assert ( assertion, context\\’instance) = true
where
— pos|tion( rul e ) isthe position of the member in the set, a cardinal number,
— matfph( rule, contex®, instance) isa predicate supplied by the query language binding, and

— assprt( asserdion, context, instance ) isa predicate supplied by the query language bindin

©

NOTE In naturallanguage, a document is valid against a schema in a phase if: There exists an instance, schema and
active=phase combination where, for each context, pattern, rule and assertion (the context being a member|of that
instance, the active phase being a member of the schema, the pattern being a member of that active phase, the rule
being a member of that pattern, the assertion being a member of that rule), the following is true: if the context of an
instance matches the rule, and that context has not been matched by a previous rule in the same pattern, then the
particular assertion evaluates to true when evaluated with the particular context and instance.

6.4 Query Language Binding
A query language binding shall provide the following:
— The general query language used. A name token which identifies the query language. The data model.

— The rule context query language. The rule context scope.

12 © ISO/IEC 2006 — All rights reserved
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— The assertion test, a function which returns a data value coercible into Boolean.

NOTE The following query language names are reserved without further definition. Implementations which use different query
language bhindings are encouraged to use one of these names if appropriate : st x, xslt,xslt1. 1, exslt,xslt2,
xpat h, xpat h2, xquery.

A schema language binding may also provide the following:
— The data models of the various query languages, the conversion between data models, and the treatment of

infarmation items- which information items are q'rri'nppd or ignnrpd which information items are errors_and which
information items are used.

— The name query language, a function which returns a data value coercible into a string.
— The val ue- of query language, a function which returns a data value coercible into a string.
— Thel et value query language, a function which returns a data value.

— The variable delimiter convention, a lexical convention such as a delimiter by<which the use of a varfable in a
lery expression shall be recognized.

o)

— The abstract pattern parameter convention, a lexical convention such as‘a delimiter by which the parameters of
abstract patterns inside query expressions shall be recognised.

The query language binding may also specify the element<{types in other namespaces which| provide
guery{language-specific ancillary information or pragmatic hints.

The qliery language binding shall specify any whitespace_ processing required on queries.
The qliery language binding shall specify any restrictions to the value of name tokens.

A Schematron implementation which does not 'support the query language binding, specified in a schemg with the
quer yBi ndi ng attribute, shall fail with an error.

6.5 Prder and side-effects
The ofder in which elements are validated is implementation-dependent, without altering the validity of the jnstance.
The ofrder in which patterns aré used is implementation-dependent, without altering the validity of the instafce.

The order in which assertions are tested is implementation-dependent, without altering the validity of the instance.
The only elements:for which order is significant are the rul e and | et elements.

A rulle element acts as an if-then-else statement within each pattern. An implementation may make order
non-significant by converting rules context expressions to elaborated rule context expressions.

NOTE 1  The behaviour of the r ul e element allows constraints that would require a complex context expression to be factored
into simpler expressions in different rules.

Al et element may use lexically previous variables within the same rule or global variables.
NOTE 2 A wide variety of implementation strategies are therefore possible.

All queries shall act as pure functions. Queries shall not alter the instance in any way visible to other queries. This
part of ISO/IEC 19757 does not specify any outcome augmentation of the instance being validated.
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7 Conformance

7.1 Simple Conformance

A simple-conformance implementation shall be able to report for any XML document that its structure does not conform

to that of

a valid Schematron schema.

— Avalid schema conforms to the constraints of Annex A, the normative ISO/IEC 19757-2 (RELAX NG Compact
Syntax) schema of this part of ISO/IEC 19757.

A simple
whether

NOTE 1

NOTE 2

7.2 Fu

A full-copformance implementation shall be able to determine for any XMLidocument whether it is a correct sg

— Avsg
Syn

— Avqg
1ISO

— Acd

-conformance implementation shall be able to determine for any XML document and for any good's
the document is valid with respect to the schema.

Itis not a requirement of this part of ISO/IEC 19757 that a simple-conformance implementation shallibe ‘able to de
whether validation will terminate or whether the queries are feasible against some other schema-for the instan
ability to determine these depends on the query language used. Where the query language ‘allows incorrect
be established, implementations are encouraged to report this information as part of validation.

Itis not a requirement of this part of ISO/IEC 19757 that a simple-conformance impleméntation shall be able to g
validation reports in the Schematron Validation Report Language, defined in Annex'D.

Il Conformance

lid schema conforms to the constraints of Annex A, the normative ISO/IEC 19757-2 (RELAX NG Cd
ax) schema of this part of ISO/IEC 19757.

lid schema conforms to the constraints of Annex Bi.the normative ISO Schematron schema of this
IEC 19757.

rrect schema's attributes conform to the grammars specified by the query language binding in use.

chema

ermine
te. The
hess to

enerate

hema.

mpact

part of

being

chema

ermine
stance.
ctness

tnerate

— A cqrrect schema has one definition only ifLscope for any variable name in any context.
— The|values of the attributes f | ag,« d, nane and pr ef i x are well-formed names in the version of XML
usedl.

A full-copformance implementéation shall be able to determine for any XML document and for any good s

whether the document is valid’'with respect to the schema.

NOTE 1 | Itis not arequirement of this part of ISO/IEC 19757 that a full-conformance implementation shall be able to det
whether the,validation will terminate or whether the queries are feasible against some other schema for the in
The abilityyto determine these depends on the query language used. Where the query language allows incorre
to be<established, implementations are encouraged to report this information as part of validation.

NOTE 2 | dtis'not a requirement of this part of ISO/IEC 19757 that a full-conformance implementation shall be able to gg
validatinon ranarte in tha Schamatran \/alidation RDanart | ananana dafinad in Annav D
validation+eporsin-th hematron-\alidation-ReportLanguagedefinedin-AnnexbD-
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Annex A
(normative)

RELAX NG schema for Schematron

A correct Schematron schema shall be valid with respect to the following ISO/IEC 19757-2 (RELAX NG Compact
Synta ) schema:

# (c) International Organization for Standardi zati on 2005.

# Perm ssion to copy in any formis granted for use with conform ng
# SGWL. systens and applications as defined in | SO 8879,

# provided this notice is included in all copies.

defaylt namespace sch = "http://purl.oclc.org/dsdl/schematron"

nanegpace | ocal =
start] = schena

# El gnent decl arati ons
scherqa = el ement schema {
gttribute id { xsd:ID }?,
fi ch,
gttribute schemaVersion { non-enpty-string.}?,
gttribute defaul t Phase { xsd: | DREF }?,
gttribute queryBinding { non-enpty-striing }?,
foreign
& i nclusion*
& (title?,
ns*,
p*,
let™*,
phase*,
pattern+,
p*,
di agnosti cs?))

actiye = el ementactive {

gttribute pattern { xsd:|DREF },
foreign. &(text | dir | enph | span)*)
}

asser|t = el enent assert {

attri bute test { exprVal ue },

attribute flag { flagval ue }?,

attribute id { xsd:ID }?,

attribute diagnostics { xsd:|DREFS }?,

rich,

l'i nkabl e,

(foreign & (text | name | value-of | enph | dir | span)*)

}

di agnostic = el ement di agnhostic {
attribute id { xsd: 1D},
rich,
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(foreign & (text | value-of | enph | dir | span)*)
}

di agnostics = el enent di agnostics {
foreign & inclusion* & diagnostic*

}

dir = elenent dir {
attribute value { "lItr" | "rtl" }?,
(foreign & text)

}

enmph =|el enent enmph { text }

extendg = el ement extends {
atfiribute rule { xsd:|DREF },
forei gn-enpty

}

let = ¢lenment let {
atfiri bute name { naneVal ue },
atfiri bute value { string }

name =|el ement name {
atfiri bute path { pathVal ue }?,
forei gn-enpty

ns = ellement ns {
atfiri bute uri { uriValue },
atfiri bute prefix { naneVal ue },
forei gn-enpty

p = el¢nent p {
atqribute id { xsd: 1D }?,
atfqribute class { classValtue }?,
atfqribute icon { uriValue }?,
(foreign & (text | dir”| enph | span)*)

param ¥ el ement pafam {
atflri bute nate~-{ naneVal ue },
atfiri buteval'ue { non-enpty-string }

}
pattern = 'el ement pattern {
ri ah;
(foreign & inclusion* &
( (attribute abstract { "true" }, attribute id { xsd:ID},
title?, (p*, let*, rule*))
| (attribute abstract { "false" }?, attribute id { xsd:I1D }?,
title?, (p*, let*, rule*))
| (attribute abstract { "false" }?, attribute is-a { xsd:|DREF },
attribute id { xsd:ID }?, title?, (p*, parant))
)
)
}
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phase = el enent phase {
attribute id { xsd: 1D},
rich,
(foreign & inclusion* & (p*, let*, active*))

}

report = elenment report {
attribute test { exprValue },
attribute flag { flagVval ue }?,
attribute id { xsd:ID }?,

dgttribute diagnosiics { xsd:DREFS |7,

rfi ch,

I[i nkabl e,

foreign & (text | nane | value-of | emph | dir | span)*)

rule|= elenent rule {
ttribute flag { flagVval ue }?,
i ch,
i nkabl e,
forei gn & inclusion*
& ((attribute abstract { "true" },
attribute id { xsd:ID}, let*, (assert | report | extends)+)
| (attribute context { pathValue },
attribute id { xsd: 1D }?,
attribute abstract { "false" }?,
let*, (assert | report | extends)+)))

—_— Q)

span [= el ement span {
gttribute class { classValue },
foreign & text)

}

titlg = elenent title {
text | dir)*
}

val ug- of = el enent val ue-of {
gttribute select { pathvalue },
florei gn-enpty

# cormon decl afati ons
i ncl ysi on =_elenent include {
gttrihbute href { uriValue }

richl=
attribute icon { uriValue }?,
attribute see { uriValue }?,
attribute fpi { fpiValue }?,
attribute xm:lang { |angVal ue }?,
attribute xm :space { "preserve" | "default" }?

i nkabl e =
attribute role { roleval ue }?,
attribute subject { pathvalue }?

© ISO/IEC 2006 — All rights reserved 17


https://standardsiso.com/api/?name=54b4eb9cc64f63ebcc112744248afd00

ISO/IEC 19757-3:2006(E)

foreign =

foreign-attributes, foreign-elenment*

foreign-empty =
foreign-attributes

foreign-attributes =

attribute * - (local:*

foreign-element = el enent

xm:*) { text }*

(aftribute * { text }
| |foreign-el enment

| |schema

| |[text)*

}

# Data|types

uri Val le = xsd: anyUR

pat hvallue = string

expr Vallue = string

fpi Val e = string

| angVallue = xsd: | anguage
rol evVallue = string
flagVallue = string
naneVallue =

cl assVal ue = string
non—enIty—string = xsd: token { m nLength

string # In the default query |anguagexbi ndi ng,

xsd: NCNAVE

18
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Annex B
(normative)

Schematron Schema for Additional Constraints

A correct Schematron schema shall be valid with respect to the following Schematron schema.

<l--
(c) International O ganization for Standardizati on 2005.

Perm ssion to copy in any formis granted for use w th conformyng
SGWL systens and applications as defined in | SO 8879,

provided this notice is included in all copies.

<sch:lschema xm ns:sch="http://purl.oclc.org/dsdl/schematron"

xm :lang="en" >

q4sch:titl e>Schema for Additional Constraints in Schematron</sch:title>
4sch:ns prefix="sch" uri="http://purl.oclc.org/dsdl$schematron" />

4sch: p>Thi s schema supplies sone constraints ip~addition to those
dgiven in the SO I EC 19757-2 (RELAX NG Conpacf) Syntax) Schema for Schematr ¢n
4/ sch: p>

4sch: pattern>
<sch:rul e context="sch: active">
<sch: assert
test="//sch:pattern[@d=current()/ @attern]">
The pattern attribute of~the active element shall match the
idattribute of a pattern.
</sch: assert >
</sch:rul e>

<sch:rul e context=%sch: pattern[@s-a]">
<sch: assert
test="/kslch: pattern[ @bstract="true' ][ @d=current()/ @s-a]">
The is-a-attribute of a pattern el enent shall match
the id-attribute of an abstract pattern
</ schiassert >
</ sch: rulé>

<schist ul e cont ext ="sch: ext ends" >
<sch: assert
test="//sch:rul e[ @bstract="true' ][ @d=current()/ @ule]">
The rule attribute of an extends el enent shall match
the id attribute of an abstract rule.
</ sch: assert >
</sch:rul e>

<sch:rul e context="sch:let">
<sch: assert
test = "not(//sch:pattern
[ @bstract="true']/sch: paranf @anme=current ()/ @ane] )" >
A variabl e nane and an abstract pattern parameter should not
use the sane nane.
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</ sch: assert >
</sch:rul e>

</ sch: pattern>
</ sch: schema>
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Annex C
(normative)

Default Query Language Binding

2006(E)

A Schematron schema with no language binding or a quer yBi ndi ng attribute with the value xsl t, in any mix of

upper

— T
u

— T
e

— T

— T

S

— T

— T

name of the node, not its value.

P | | Py laall 4l £o11 H laiaal
AlTU TUOWTT LAST TTUTTS, Stiall UsT UTC TUTUWITTY DUy,

ne query language used is the extended version of XPath specified in XSLT. Consequently, the-da
bed is the data model of those specifications.

ta model

ne rule context is interpreted according to the Production 1 of XSLT. The rule context may®e ‘the root nodle,

ements, attributes, comments and processing instructions.

ne assertion test is interpreted according to Production 14 of XPath, as returning a Boolean value.
ne name query is interpreted according to Production 14 of XPath, as retuyning a string value. Typi
b| ect attribute contains an expression returning an element node: the ‘name query takes the local o
ne value-of query is interpreted according to Production 14 of XPath, as returning a string value.

ne let value is interpreted according to Production 14 of XRath, as returning a string value.

— T

The X

The a
by the

c}aracter. This is a character not found as a delimiterrin URLs or XPaths. The $ character not followsg
n
S

ne notation for signifying the use of parameter of amabstract pattern is to prefix the name token w

me of an in-scope parameter shall not be treated as a parameter name delimiter. Such a chara
bsequently be used as a delimiter for a variable nhame or as a literal character.

Schematron let expression is treated as/an XSLT variable. The XSLT $ delimiter signifies the use of a

an context expression, assertion test, name query, value-of query or let expression. The $ character no
the name of an in-scope variable'shall be treated as a literal character.

SLT key element may be used, in the XSLT namespace, before the pattern elements.

tributes i d, nane and.pr ef i x should follow the rules for non-colonized names for the version of X
document.

cally, the
prefixed

ith the $
ed by the
cter may

variables
followed

ML used

© ISO/IEC 2006 — All rights reserved

21


https://standardsiso.com/api/?name=54b4eb9cc64f63ebcc112744248afd00

ISO/IEC 19757-3:2006(E)

Annex D
(informative)

Schematron Validation Report Language

D.1 Description

The Sch
results o

bmatron Validation Report Language (SVRL) is a simple XML language which may be used for report
Schematron validation and for conformance suites.

ng the

The ordgr of elements in an SVRL is implementation-dependent; different implementations may generate thg same

elementg in a different order.

All elemgnts shown in the grammar for Simple Validation Report Language are qualified with the namespace

http:/

In subse

D.2 RELAX NG Compact Syntax Schema

<l--

>

defaul § nanespace = "http://purl.oclcorg/dsdl/svrl™

schemat
attn
attn
attn

hufan-t ext *,

ns
(aq
(f

}

# only
ns- pr ef
at t
at t

purl.oclc.org/dsdl/svrl

(c) International Organization for Standardi zati on 2005.
Permission to copy in any formis granted for use with conforning
SGWL systens and applications as defined in | SO 8879,

provided this notice is included im,all copies.

r on- out put el ement schematron- out put {
ibute title { text }?,

i bute phase { xsd: NMIOKEN 1} ?,

i bute schemaVersi on A\text }?2,

prefix-in-attribute-val ues*,
tive-pattern,
ired-rule, (faiMed-assert | successful-report)*)+)+

namespaceés from sch:ns need to be reported

i Xx-in-at'tribute-values = el enent ns-prefix-in-attribute-values {
ri bute prefix { xsd: NMTOKEN },

ricbute uri { text },

enpy

URI:

juent schemas, the prefix svrl is taken as bound to the Simple Validation Report Language namgspace
URI for gxposition purposes. The prefix svr | is not reserved or required by this part of ISO/IEC 19757.

}

# only
active-

active patterns are reported
pattern = elenment active-pattern {

attribute id { xsd: 1D }?,

attri
attri

enpt
}

# only

22

bute nane { text }?,
bute role { xsd: NMTCKEN } ?,

y

rules that are fired are reported,
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fired-rule =

element fired-rule {
attribute id { xsd: 1D }?,
attribute context { text },
attribute role { xsd: NMICKEN } ?,
attribute flag { xsd: NMICKEN 1} ?,

empty

}

# only references are reported, not the diagnostic

di agfjostic-reference = elenent di agnostic-reference |
at/tri bute diagnostic { xsd: NMTOKEN },
hyman-t ext

}

# onlly failed assertions are reported
fail gd-assert = elenent fail ed-assert {
gttlist.assert-and-report,

di agnosti c-ref erence*,

uman- t ext

}

# onlly successful asserts are reported
succgssful -report = el enment successful -report {
gttlist.assert-and-report,

di agnosti c-ref erence*,

Ruman-t ext

}

human-text = element text { text }

attli[st.assert-and-report = attribute j@&{ xsd:1D }?,
attlri bute location { text },
attlri bute test { text },
attlribute role { xsd: NMTOKEN } ?4
attlribute flag { xsd: NMTOKEN }2

startl = schemat r on- out put
D.3 Bchematron Schema

The corresponding Schematfon schema is:

<I--
(c) Intetnational Organization for Standardizati on 2005.
Permi/ssion to copy in any formis granted for use with conformng
SGM=asyst ens and applications as defined in |1 SO 8879,

priovi ded this notice is included in all copies.

-->

<sch: schemn
xm ns: sch="http://purl.oclc.org/dsdl/schematron"
xm : I ang="en" >

<sch:titl e>Schenma for Schematron Validati on Report Language</sch:title>
<sch:ns prefix="svrl" uri="http://purl.oclc.org/dsdl/svrl" />

<sch: p>The Schematron Validati on Report Language is a sinple |anguage
for inplenentations to use to conpare their conformance. It is
basically a list of all the assertions that fail when validating
a docunent, in any order, together with other information such
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as which rules fire.

</ sch: p>

<sch: p>Thi s schema can be used to validate SVRL documents, and provides
exanpl es of the use of abstract rules and abstract patterns.</sch:p>

<sch: pattern>

24

<sch:

titl e>El enents</sch:title>

<!--Abstract Rules -->

<sch:

<s

</

rule abstract="true" id="second-|evel">

Fh:assert test="..7/svrl:schemafron-oufput">
The <sch: nane/> elenent is a child of schematron-output.
5ch: assert >

</ sch: rul e>

<sch
<s

</

rul e abstract="true" id="childl ess">

Ch: assert test="count(*)=0">

The <sch: nane/ > el enent shoul d not contain any el enents.
5ch: assert >

</sch: rul e>

<sch
<s
<s

</

rule abstract="true" id="enpty">

Ch: extends rul e="childless" />

ch: assert test="string-length(space-nornalize(.)) = 0">
The <sch: nane/ > el enent shoul d be enpty.

5ch: assert >

</ sch: rul e>

<l--
<sch
<s

</
<s

</
<s

</

Rul es- - >

rul e context="svrl:schematron-out putt>

Ch: assert test="not(../*)">

The <sch: name/> el ement is the oot el ement.

sch: assert >

Ch: assert

test="count (svrl:text)+ count{svrl:ns-prefix-in-attribute-val ues) +
count (svrl:active-pattern)+
count (svrl:fired-wule) + count(svrl:failed-assert)+
count (svrl:suceessful -report) = count(*)">

<sch: nane/ > may aqfil'y contain the foll owi ng el enents:

text, ns-prefix=in-attribute-values, active-pattern, fired-rule,

and successf ut~report.

5ch: assert >

Ch: assert tést="svrl:active-pattern">

<sch: name/> shoul d have at |east one active pattern.

5ch: assert >

</ sch: rul e=

<sch

rul'e context="svrl:text">

kerh- avtande rul a="chil dl acc" /
StH—extenasS—+ui€e EHH+E1+e55 1

fail ed-

assert

</sch:rul e>

<sch:

rul e context="svrl:diagnostic-reference">

<sch: extends rul e="childl ess" />
<sch:assert test="string-I|ength(@li agnostic) &gt; 0">

<sch: nane/ > shoul d have a diagnhostic attribute,
giving the id of the diagnostic.

</ sch: assert >
</sch:rul e>

<sch:

rule context="svrl:ns-prefix-in-attribute-val ues">

<sch: ext ends rul e="second-1|evel" />
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