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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 non-governmental, in liaison with ISO and IEC, also

—+

ake partin the work

The procedures used to develop this document and those intended for its further majdten
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria ne
the different types of document should be noted. This document was drafted in accosdance
gditorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be thg
df patent rights. ISO and IEC shall not be held responsible for identifying any or all sucl
rights. Details of any patent rights identified during the development of .the document will h
Ihtroduction and/or on the ISO list of patent declarations received (see-www.iso.org/patents) o
list of patent declarations received (see http://patents.iec.ch).

Any trade name used in this document is information given forcthe convenience of users and
donstitute an endorsement.

Hor an explanation of the voluntary nature of standards, the meaning of ISO specific tel
gxpressions related to conformity assessment, as well*as information about ISO's adherend
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www
iso/foreword.html.

This document was prepared by Joint Technical Committee ISO/IEC JTC 1, Information ted
Subcommittee SC 34, Document description-and processing languages.

This third edition cancels and replaces the second edition (ISO/IEC 19757-3:2016), which
echnically revised.

—

The main changes compared to the previous edition are as follows:

— query language bindings have been added for XSLT 3.0 (Annex J) and XPath 3.0 (Annex K);

- annexes pertaining to XPath and XSLT query language bindings (Annexes H to K) are
normative, whilethose for EXSLT (Annex L) and STX (Annex M) remain informative.

jarY

list of all partsvn the ISO/IEC 19757 series can be found on the ISO website.

o>y

ny feedback or questions on this document should be directed to the user’s national standard
ompletelisting of these bodies can be found at www.iso.org/members.html.
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Introduction

ISO/IEC 19757 (all parts) 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 Language (SGML) documents. [XML is an application profile
SGML (see ISO 8879).]

A document model is an expression of the constraints to be placed on the structure and content of
documents to be validated with the model. A number of technologies have been developed through
various [formal and informal consortia since the development of Document Type Definitions (DTDg)
as part of ISO 8879, notably by the World Wide Web Consortium (W3C) and the Organization fdn t
Advancgment of Structured Information Standards (OASIS). A number of validation technologies$ are
standarglized in DSDL to complement those already available as standards or from the industry:

Through) the validation that a structured document conforms to specified constraints in'Structure anfd
content,| the potentially many applications acting on the document are relieved from)duplicating the
task of donfirming that such requirements have been met. Historically, such tasks and expressions havie
been deyeloped and utilized in isolation, without consideration of how the features and functionality
available in other technologies can enhance validation objectives.

The main objective of ISO/IEC 19757 (all parts) is to bring together different validation-related task
and explLessions to form a single extensible framework that allows technologies to work in series g
in parallel to produce a single or a set of validation results. The extensibility of DSDL accommodatg
validatign technologies not yet designed or specified.

wn =1 n

In the past, different design and use criteria have led users to‘choose different validation technologigs
for diff¢grent portions of their information. Bringing tegether information within a single XML
documeht sometimes prevents existing document modelS from being used to validate sections of data.
By provjding an integrated suite of constraint description languages that can be applied to differer]
subsets pf a single XML document, ISO/IEC 19757 (all)parts) allows different validation technologies t
be integfrated under a well-defined validation policy.

O =

The striicture of this document is as follows: Clause 5 describes the syntax of an ISO Schematro
schema.|Clause 6 describes the semanties of a correct ISO Schematron schema; the semantics specif
when a ¢locument is valid with respect to“an ISO Schematron schema. Clause 7 describes conformanc
requiremments for implementations ef SO Schematron validators. Annex A provides the ISO/IEC 19757-
(RELAX|NG) schema for ISO Schematron. Annex B provides the ISO Schematron schema for constraint
in ISO Sghematron that cannot'hée expressed by the schema of Annex A. Annex C provides the defau
query language binding to XSLT1. Annex D provides an ISO/IEC 19757-2 (RELAX NG compact syntay
schema pnd corresponding ISO Schematron schema for a simple XML language Schematron Validatio
Report L.anguage. Annex-E provides motivating design requirements for ISO Schematron. Annex

specifie$ certain Schentatron elements to be used in external vocabularies. Annex G provides a simple
examplq of a multizlingual schema. Annexes H to M provide query language bindings. Annex N shows
exampld usage of' Schematron properties.

= Tt n N0 =

This edition\is backwards compatible with ISO/IEC 19757-3:2016, supersedes it and provides extra
query language bindings, in particular for XSLT3.

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 © ISO/IEC 2020 - All rights reserved
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This document is based on the Schematronl2] assertion language. The 1et element is based on XCSLI4l.
Other features arise from the half-dozen early open-source implementations of Schematron in

diverse programming languages and from discussions in electronic forums by Schematron users and
implementers.

© ISO/IEC 2020 - All rights reserved vii
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Information technology — Document Schema Definition

Languages (DSDL) —

Part 3:

Rule.based validati o Scl

1 Scope

his document specifies Schematron, a schema language for XML. This deg¢ument est
equirements for Schematron schemas and specifies when an XML document, matches the
pecified by a Schematron schema. Schematron uses query languages such as XPath for
ssertions.

S, M S |

2 Normative references

—

he following documents are referred to in the text in such a-way that some or all of thein
onstitutes requirements of this document. For dated references, only the edition cited app
ndated references, the latest edition of the referenced décument (including any amendments)

(el @)

Pathl), XML Path Language (XPath) Version 1.0, W3C*Recommendation, 16 November 1999
Path22), XML Path Language (XPath) 2.0, W3C Recommendation, 23 January 2007

> < <

Path33), XML Path Language (XPath) 3.0, W30 Recommendation, 8 April 2014

>

Path2 Functions®, XQuery 1.0 and XPath 2.0 Functions and Operators, W3C Recommenda
hnuary 2007

> =

SLT19), XSL Transformations\(XSLT) Version 1.0, W3C Recommendation, 16 November 1999
SLT27), XSL Transformations (XSLT) Version 2.0, W3C Recommendation, 23 January 2007

> > <

SLT38), XSL Transfermations (XSLT) Version 3.0, W3C Recommendation, 8 June 2017

]

50/1EC 19757:2/ Information technology — Document Schema Definition Language (DSDL) —
egular-grammar-based validation — RELAX NG

>l

Terms and definitions

L)

ablishes
batterns
writing

content
lies. For
applies.

tion, 23

Path3 Functions®), XPath and XQuery Functions and Operators 3.0, W3C Recommendation, 8 April 2014

- Part 2:

or the purposes ot this document, the tollowing terms and definitions apply.

1) Available at http://www.w3.org/TR/xpath.

2) Available at http://www.w3.org/TR/xpath20/.

3) Available at https://www.w3.org/TR/xpath-30/.

4) Available at http://www.w3.org/TR /xpath-functions/.

5) Available at https://www.w3.org/TR/xpath-functions-30/.

6) Available at http://www.w3.org/TR/xslt.
7) Available at http://www.w3.org/TR/xslt20/.
8) Available at .https://www.w3.org/TR/xslt-30/.
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ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

31
abstract pattern
pattern (3.13) in a rule (3.18) that has been parameterized to enable reuse

3.2
abstracf rule
collectign of assertions (3.5) which can be included in other rules (3.18) but which does not fire itself

3.3
active plattern
pattern [3.13) belonging to the active phase (3.4)

34
active phase
phase (3114) whose patterns (3.13) are used for validation

3.5
assertign
natural{anguage statement with associated assertion test (3.6) and-ancillary attributes

3.6
assertign test
Boolean|query

Note 1 toentry: An assertion test "succeeds" or "fails".

3.7
Schemaltron schema
document that satisfies all the requirements-of this document

3.8
diagnoqtic
named matural language statemefits* providing information to end-users of validators concerning the
expectefl and actual values togéther with repair hints

3.9
elaborajted rule-contextexpression
single ryle-context expression (3.20) which explicitly disallows items selected by lexically previous rul
contexts|(3.19) in thesame pattern (3.13)

[

3.10
implementation
implemgntation of a Schematron validator

3.11
name
mixture of name characters with a restricted set of initial characters

Note 1 to entry: See Production 5 of XML1.

3.12
natural-language assertion
natural-language statement expressing some part of a pattern (3.13)

Note 1 to entry: A natural-language assertion is "met" or "unmet".

2 © ISO/IEC 2020 - All rights reserved
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3.13
pattern
unordered collection of rules (3.18) with an optional identifier and ancillary information

3.14
phase
named, unordered collection of patterns (3.13)

Note 1 to entry: Patterns may belong to more than one phase.

ote Z 1o entry: Two strings, #ALL and #DEFAULT, are reserved with particular meanings.

15

rogressive validation
alidation of constraints in stages determined or grouped to some extent by the schema authqr rather
than, for example, entirely determined by the document order

16
roperty
amed data giving additional metadata on an assertion (3.5) or report

A7

uery language binding
amed set, specified in a document called a Query Language Binding, of the languages and conyentions
sed for assertion tests (3.6), rule-context expressions (3.20)and so on, by a particular Schgmatron
implementation (3.10)

nordered collection of assertions (3.5) with a rule:context expression (3.20) and ancillary attriputes

19
le context
ement or other information item used for assertion tests (3.6)

ote 1 to entry: A rule is said to firewhen an information item matches the rule context.

.20
le-context expression
uery to specify subjects\(3.21)

ote 1 to entry: A rule_context (3.19) is said to match an information item when that information iterh has not
een matched by anylexically-previous rule-context expressions in the same pattern (3.13) and the infprmation
item is one of the\information items that the query would specify.

articular information item which corresponds to the object of interest of the natural-language
sSertions (3.12) and typically is matched by the context expression of a rule (3.18)

3.22
valid
<schema> passing all assertion tests (3.6) in fired rules (3.18) of active patterns (3.3)

3.23

variable

constant value, represented by a name (3.11), evaluated within the parent schema, phase (3.14), pattern
(3.13) or rule (3.18) and scoped within the parent schema, phase, pattern or rule

© ISO/IEC 2020 - All rights reserved 3


https://standardsiso.com/api/?name=40d2c98864cad5a18714f53bb42ac929

ISO/IEC 19757-3:2020(E)

4 Notation

This document uses XPath to identify information items, to the extent that items in the XPath data
model can be derived from those defined by XML Infoset, in Schematron schemas.

5 Syntax

5.1 Well-formedness

A Schenlatron schema shall be a well-formed XML document, according to the version of XML used.

5.2 Namespace

All elem

http://

ents shown in the grammar for Schematron are qualified with the namespace URHIRI]:

burl.oclc.org/dsdl/schematron

In subsejquent clauses, the prefix sch is taken as bound to the Schematron namespace URI for expositio
purposes. The prefix sch is not reserved or required by this document. Any. element can also hay
foreign attributes in addition to the attributes shown in the grammar. A foreigh attribute is an attribut
with a ame whose namespace URI is neither the empty string nor the Schematron namespace UR|

Any non|

grammdr. A foreign element is an element with a name whose nafespace URI is not the Schematro

namesp
to other

hce URI. There are no constraints on the relative positionof foreign child elements with resped
child elements.

5.3 Whitespace

Any ele
a whites
relative

Leading
Whitesp

ment can also have children strings that.@onsist entirely of whitespace characters, wher

position of whitespace string children Wwith respect to child elements.

and trailing whitespace should\be stripped from attributes defined by this documen

be stripped from elements defined by this document that do not allow text.

5.4 Core elements

5.4.1

General

A Schenlatron schemd Shall follow the grammar given in Annex A.

For info

5.4.2

'mation-en the use of Schematron elements in external vocabularies, see Annex F.

Lempty element may have foreign child elements in additionto the child elements shown in thie

pace character is one of U+0020, U+009,-U+00D or U+00A. There are no constraints on thie

ace should be collapsed in elements defined by this document that allow text. Whitespace majy

ol
e
e
[

n
t

e

[.

pétive element

The required pattern attribute is a reference to a pattern that is active in the current phase.

5.4.3

assert element

This element indicates an assertion made about the context nodes. The data content is a natural-
language assertion. The required test attribute is an assertion test evaluated in the current context. If
the test evaluates positive, the assertion succeeds. The optional diagnostics attribute is a reference to
further diagnostic information.

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

The icon, see and fpi attributes (5.5.7, 5.5.12 and 5.5.6) allow rich interfaces and documentation.

4
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http://purl.oclc.org/dsdl/schematron
https://standardsiso.com/api/?name=40d2c98864cad5a18714f53bb42ac929

ISO/IEC 19757-3:2020(E)

The f1ag attribute (5.5.5) allows more detailed outcomes.

The role and subject attributes (5.5.11 and 5.5.14) allow explicit identification of some part of a
pattern.

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 diagnostic element
is provided for such information to encourage clear statement of the natural-language assertion.

element

he extends element allows reference to the contents of other declarations. The extends.€lemgnt shall
ither have an nref attribute or a rule attribute but not both.

bstract rules are named lists of assertions without a context expression. An exténds elemert with a
1e attribute shall reference an abstract rule. The current rule uses all the assertions from the fabstract
le it extends.

n extends element with an nhref attribute shall reference external declarations. The href attfibute is
n [RI reference to an external well-formed XML document or to an element in an external well-formed
ML document that is a Schematron element of the same type as-the’ parent element of the|extends
element. The contents of that referenced element shall be inserted‘in-place of the extends elemént.

>

]

h such a case, the relative position of elements in the post-inclusion document may be to that extent
hvalid against the schema for Schematron in Annex A; however, other schema constraints|such as
dontainment shall still apply.

—

3.4.5 include element

—

he required href attribute shall be an IRI reference to a well-formed XML document or to an|element
h a well-formed XML document.

—

he referenced element shall be inserted-in place of the inciude element. The referenced elempent shall
e a type which is allowed by the grammar for Schematron at the location of the inc1ude elemgnt.

lowli—|

53.4.6 1letelement

The 1et element declares-anamed variable. If the 1et element is the child of a rule element, thelvariable
b calculated and scoped'te the current rule and context. Otherwise, the variable is calculated with the
ontext of the instance-document root.

o =

—

he required name-attribute is the name of the variable. The value attribute is an expression eyaluated
ih the current eontext. If no value attribute is specified, the value of the attribute is the element content
df the 1et element.

It is an-error to reference a variable that has not been defined in the current schema, phase, pattern or
rulesif'the query language binding allows this to be determined reliably. It is an error for a vafiable to
He multiply defined 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 variables.

5.4.7 name element

The name element provides the names of nodes from the instance document to allow clearer assertions
and diagnostics. The optional path attribute is an expression evaluated in the current context that
returns a string that is the name of a node. If the path attribute is omitted, the name of the context node
is used.

© ISO/IEC 2020 - All rights reserved 5
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5.4.8 nselement

The ns element specifies a namespace prefix and URI. The required prefix attribute is an XML name
with no colon character. The required uri attribute is a namespace URI [IRI].

Namespace prefixes in context expressions, assertion tests and other query expressions shall be defined
by this element. Namespace prefixes should not use the namespace bindings in scope for element and
attribute names.

NOTE1 Namespace declarations as specified in XML 1.0 Namespaces (e.g. xmlns:foo="http://www.
examplefcom"J do Not apply to Namespace preiixes 1N CONLEXT EXPresSSIONS, assertion tests and other queny
expressigns.

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

5.4.9 paramelement

The pardmelement specifies a name-value pair providing parameters for an abstract pattern. The requirefd
name attfibute is an XML name with no colon. The required value attribute is a ffagment of a query.

5.4.10 pattern element

The 14 attribute provides a unique name for the pattern and is required for abstract patterns. The child
rule elements of a pattern give constraints that are in some way related.

The optjonal documents attribute provides IRIs of the subordinate documents the rule contexts arje
relative Jto. If the expression evaluates to more than oneRI, then the pattern is sought in each of thie
documehts. The documents attribute is evaluated in the context of the original instance document root.

The icop, see and fpi attributes (5.5.7, 5.5.12 and-5.5.6) allow rich interfaces and documentation.

When a|pattern element has the attribute.abstract with a value true, then the pattern defines ah
abstract pattern. An abstract pattern shalliot have an is-a attribute and shall have an 14 attribute.

5.4.11 phase element

t

The phafe element provides thé means to declare named groups of patterns, for example to suppoy
progressive validation. Additignal information on design requirements for progressive validation i
providedl in Annex E.

[72)

The required id attribute is the name of the phase. The element specifies the phase to be used fqr
validating documents, for example, by user command.

Two strings, #atx'dnd #pErFaULT, have special meanings when specifying active phases. The string #ar
is reseryed todenote that all patterns are active. The string #DeErFaULT is to denote that the name give
in the d¢ faultrhase attribute on the schema element should be used. If no defaultphase is specified,

then all batternsareactive:

>

The icon, see and fpi attributes (5.5.7, 5.5.12 and 5.5.6) allow rich interfaces and documentation.

The strings #a1.1 and #pEFaULT shall not be used as phase names in a Schematron schema. They are for
use when invoking or configuring schema validation, for example, as a command-line parameter.

5.4.12 report element

The report element specifies an assertion made about the context nodes. The data content is a natural-
language assertion. The required test attribute is an assertion test evaluated in the current context.
If the test evaluates positive, the report succeeds. The optional diagnostics attribute is a reference to
further diagnostic information.

6 © ISO/IEC 2020 - All rights reserved
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The natural-language assertion shall be a positive statement of a found pattern or a negative statement

of a constraint.

The icon, see and fpi attributes (5.5.7, 5.5.12 and 5.5.6) allow rich interfaces and documentation.

The f1ag attribute (5.5.5) allows more detailed outcomes.

The role and subject attributes (5.5.11 and 5.5.14) allow explicit identification of some part of a

pattern.

r,thatthe diagnostis

tribute. The context attribute, required unless the rule element has the attribute abstrac
vialue true, specifies the rule-context expression.

The icon, see and fpi attributes (5.5.7, 5.5.12 and 5.5.6) allow rich intenfaces and documentati

The f1ag attribute (5.5.5) allows more detailed outcomes.

—

he role and subject attributes (5.5.11 and 5.5.14) allow explicit identification of some part of 3
s part of the validation outcome.

jo5)

Vhen the rule element has the attribute abstract with a value true, then the rule is an abstn

nvoked by other rules belonging to the same pattern using the extends element. Abstract ruleg
mechanism for reducing schema size.

QD =Ny =

et

[ is not an error if a rule never fires in a-document. In order to test that a document always h
ontext, a new pattern should be createdfrom the context of the document, with an assertion r
he element or attribute.

(il @)

3.4.14 schema element

—]

he schema element is the tep-level element of a Schematron schema.

he optional schemgyexéion attribute gives the version of the schema. Its allowed values are nof
y this documentand’its use is implementation-dependent.

= O =]

he optional §hefyBinding attribute provides the short name of the query language binding in
efaultPhaséattribute may be used to indicate the phase to use in the absence of explicit user-
nformation.

—

The’scon, see and fpi attributes (5.5.7, 5.5.12 and 5.5.6) allow rich interfaces and documentati

xpected
element
n.

context
 with a

pn.

pattern

act rule.

n abstract rule shall not have a context attributeZAn abstract rule is a list of assertions thaf will be

provide

as some
bquiring

defined

use. The
supplied

p1.

5.4.15 value-of element

The value-of element finds or calculates values from the instance document to allow clearer as

sertions

and diagnostics. The required select attribute is an expression evaluated in the current context that

returns a string.

Variable references in the select attribute are resolved in the scope of the current schema, phase,

pattern and rule.
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5.5 Ancillary elements and attributes

5.5.1 diagnostic element

The diagnostic element provides a natural-language message giving more specific details concerning a
failed assertion, such as found versus expected values and repair hints.

NOTE1 Diagnostics in multiple languages can be supported by using a different diagnostic element for each
language, with the appropriate xml:1ang language attribute, and referencing all the unique identifiers of the
diagnosgic elementsin the diagnostics attribute of the assertion. Annex G gives a simple example of a mult
lingual sghema.

NOTE 2 | Typical values for the role attribute on a diagnostic element can be warning, caution or ngte.

5.5.2 Hiagnostics element

The dia¢nostics element provides a section containing individual diagnostic elements.

5.5.3 Hir element

The dir|element provides a section of natural-language text with a direCtion specified by the value
attributg. The value 1tr indicates left-to-right text; the value rt1 indicates right-to-left text.

5.5.4 pmph element

The emph element encloses a portion of text that should be rendered with some emphasis.

5.5.5 [flag attribute

The f1a¢ attribute acts as a Boolean variable with thieinitial value false. A flag is implicitly declared bjy
an assetjtion or rule having a f1ag attribute with that name. The value of a flag becomes true when a
assertiop with that flag fails or a rule with thatflag fires.

=]

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

5.5.6 [pi attribute

The fpi [attribute contains a forinal public identifier for the schema, phase or other element.

5.5.7 licon attribute

The icoyp attribute cgntains the location of a graphics file containing some visible representation of thie
severity] significance-or other grouping of the associated element.

5.5.8 pelentent

The p lement rnprncnnfc a pnragrnnh of natural ]::ngn:xgn text r‘nnf:nn]n(r maintainer and usgar

information about the parent element. The schema can nominate paragraphs that should be rendered
in a distinct way, keyed with the c1ass attribute.

5.5.9 properties element

The properties element provides a section containing individual property elements.

5.5.10 property element

The property element declares additional arbitrary properties that will be associated with failed
assertions and successful reports.

8 © ISO/IEC 2020 - All rights reserved
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The optional scheme attribute should be an IRI or other public identifier which specifies the notation
used for the metadata value.

NOTE1 The property element is suitable for linking assertions or reports to actions, to additional metadata,
to datatyping, and to dynamically extracted text related to the subject.

NOTE 2  Where the property value contains elements in a well-known namespace or where the scheme
used is otherwise obvious or unnecessary, the scheme attribute can be omitted. For example, if the property
element contains an ISO/IEC 19757-7 Character Repertoire Description Language schema, no scheme attribute is
appropriate.

Properties are defined on assertions in order to associate assertion text with the property. A propejrty of an
gssert element typically should be information pertaining to validation. A property of a repott| element
ypically should be information for document augmentation (post schema validation informatign|set.)

(=3

NOTE 3  Properties do not participate in the validation of constraints.

Hor additional information on Schematron properties, see Annex N.

3.5.11 role attribute

—

he role attribute is a name describing the function of the assertion/or context node in the [pattern.
[ the assertion has a subject attribute, then the role labels the arebetween the context node|and any
rnodes which match the path expression given by the subject attribute.

]

53.5.12 see attribute

The see attribute contains the URI [IRI] of external infermation of interest to maintainers and|users of
the schema.

3.5.13 span element

The span element encloses a portion of sothe paragraph that should be rendered in a distinct way, keyed
with the c1ass attribute.

§.5.14 subject attribute

The subject attribute contains a path allowing more precise specification of nodes. The path expression
b evaluated in the contéxt of the context node of the current rule. If no subject attribute is specified,
he current context ngde'may be used.

-+ —

OTE The subFect attribute is required because it is possible that the rule context has been selected for
pasons of convenlence or performance, in association with the particular assertion tests. In such dases, the
lile context is'not useful to identify users, and the nodes located by the subject attribute can be more useful.
imilarly, it'ean be impossible to determine from an assertion test which nodes the assertion test has fested. In
Lich a case,'the nodes located by the subject attribute can be more useful.

[ M e 4

8.5:15 title element

The title element contains a summary of the purpose or role of the schema, pattern or rule for the
purpose of documentation or a rich user interface.

6 Semantics

6.1 Validation function

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

© ISO/IEC 2020 - All rights reserved 9
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A Schematron validator is a function over the following:

— aqu

ery language binding;

— aschema document;

— aninstance to be validated;

— external XML documents addressed using information in the instance or schema;

ase name or #2711 if all patterns shall be active patterns, or #DEFANLT if the defaultpha

attr
— alis
NOTE

of Schem
specific ¢

6.2 M

To simp
schema,

— Res

— Res

enclosed attributes that contain queries.

— Res
abst

— Neg

NOTE
the expr
test="n

— Ren

The rest
differs f

— //s
— //s
— //s

— //s

ibute on the schema element shall be used;
t of name-value pairs, if the schema uses external variables.
This document does not constrain other information provided by an implementation, nior’ other usgs

atron schemas. However, it is the intent of this document to support implementations, ¥to provide rich,
iagnostics customised with values that assist in detecting and rectifying problems,

inimal syntax (informative)

2¥)

ify the specification of semantics later, the following transformatien'steps are first applied to
resulting in a schema in the minimal syntax.

plve all inclusions by replacing the inc1ude element by the résource linked to.

—_—

plve all abstract patterns by replacing parameter references with actual parameter values in a

blve all abstract rules in the schema by replacingtlie extends elements with the contents of thie
ract rule identified.

hte all report elements into assert elements.
In the case of an XPath-based query binding this negation can be achieved for simple cases by passin

ession to the not () function, whereBy'e.g. <sch:report test="*"> would become <sch:asser]
bt (*) ">,

 0q

Jove elements used for diagnostics and documentation.

<

Iting minimal syntax is\also a valid Schematron instance in the full syntax. The minimal synta|
rfom the complex syntax'by not containing the following XPaths.

h:include
h:patternl@abstract="true"]
h:patéexn[@is-a]

hertle[@abstract="true"]

— //sch:extends

— //sch:report

— //sch:diagnostics

— //sch:p

— //sch:title

10
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6.3 Abstract pattern processing

Abstract patterns allow a common definition mechanism for structures which use different na

020(E)

mes and

paths, but which are at heart the same. For example, there are different table markup languages, but

they all can be in large part represented as an abstract pattern where a table contains rows a
contain entries, as defined in the following example using the default query language binding:

<sch:pattern abstract="true" id="table">
<sch:rule context="S$table">
<sch:assert test="Srow">

P P
oo

nd rows

o ‘e Hre A E—<irerr -Gt
</sch:assert>
</sch:rule>

<sch:rule context="Srow">
<sch:assert test="S$entry">
The element <name/> 1is a table row. Rows contain entries.
</sch:assert>

</sch:rule>

/sch:pattern>

Vhen a pattern element has the attribute is-a with a value specifying the'name of an abstract
hen the pattern is an instance of an abstract pattern. Such a patternshall not contain any rule e
ut shall have param elements for all parameters used in the abstractpattern.

oo <

—

he following example uses the abstract pattern for tables{given above to create three patt
hbles with different names or structures.

—

sch:pattern is-a="table" id="HTML Table">
<sch:param name="table" value="table"/>
<sch:param name="row" value="tr"/>
<sch:param name="entry" value="td|th"/>
/sch:pattern>

sch:pattern is-a="table" id="CALS Table">
<sch:param name="table" value="taldle"/>
<sch:param name="row" value="./frow"/>
<sch:param name="entry" value="entry"/>
/sch:pattern>

sch:pattern is-a="table" %d="calendar">
<sch:param name="table"\\Value="calendar/year"/>
<sch:param name="row" walue="week"/>

<sch:param name="entery" value="day"/>
/sch:pattern>

When creating atrinstance of an abstract pattern, the parameter values supplied by the param
replace the parameter references used in the abstract patterns. The examples above use thg
duery language binding in which the character s is used as the delimiter for parameter referen
1
e

hus, given the abstract patterns defined earlier in this clause, the patterns defined aj
quivalent to the following, with the id elements shown expanded:

pattern,
lements,

erns for

element
b default
Ces.

ove are

SCIIopPpdUlLEerTl J‘.Ll* HLLlJ.:_LdL)J.S

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

</sch:rule>

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

</sch:rule>

</sch:pattern>

<sch:pattern id="CALS table">
<sch:rule context="table">

© ISO/IEC 2020 - All rights reserved
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<sch:assert test=".//row">
The element table is a table. Tables containing rows.
</sch:assert>

</sch:rule>

<sch:rule context="row">
<sch:assert test="entry">

The

element row is a table row. Rows contain entries.

</sch:assert>

</sch

crule>

</sch:pattern>

<s

</

6.4 Qi
A query

A query

ttern id="calendar"

ch:pa
<sch:
<sc
The
</s
</sch
<sch:
<sc
The
</s
</sch
sch:p

the
the

the

the
ite

the
the
the

the
ors

the
vari

tre[jtment of information items: which information items are stripped or ignored, which informatiop

bule context="calendar/year">

h:assert test="week">

element year is a table. Tables containing rows.
Ch:assert>

E rule>

Fule context="week">

h:assert test="day">

element week is a table row. Rows contain entries.
Ch:assert>

Erule>

httern>

hery language binding

language binding shall provide the following:
beneral query language used; a name token which identifi€s the query language; the data mode];
Fule-context query language; the rule-context scope;

hssertion test, a function which returns a data yalue coercible into Boolean.
language binding may also provide the following:

data models of the various query lariguages, the conversion between data models, and thie

s are errors, and which information items are used;
hame query language, a function which returns a data value coercible into a string;
ralue-of query language,a function which returns a data value coercible into a string;

et value query langyage, a function which returns a data value;

[

Hocument s seleCting query language, a function which returns a data value interpretable as a lis
quence of IR{s;

variablé.delimiter convention, a lexical convention such as a delimiter by which the use of p
able ib-a query expression shall be recognized;

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
query-language-specific ancillary information or pragmatic hints.

The query language binding shall specify any whitespace processing required on queries.

The query 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
schema with the queryBinding attribute, shall fail with an error.

12
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The following query language names are reserved without further definition. Implementations which
use different query language bindings are encouraged to use one of these names if appropriate: stx,
xslt,exslt, xslt2,xslt3, xpath, xpath?2, xpath3, xpath3l, xquery, xquery3, xquery3l. Any mix of upper
case and lower case letters in these names is permitted.

The default query language binding is xs1t, which shall be in accordance with Annex C. For design
requirements for Schematron schemas using the default query language binding, see Annex E.

The query language bindings for XSLT2, XPath2, XSLT3 and XPath3 shall be in accordance with
Annexes H, I, ] and K respectively. See Annexes L. and M for additional information regarding other
duery language bindings.

4.5 Order and side-effects

—

he order in which elements are validated is implementation-dependent, without altering the| validity
f the instance.

(@)

The order in which patterns are used is implementation-dependent, without altering the validity of the
ipstance.

—

he order in which assertions are tested is implementation-dependent; without altering the v3lidity of
he instance.

—

—]

he only elements for which order is significant are the ruie @nd 1et elements.

A rule element acts as an if-then-else statement within“€éach pattern. An implementation may make
rder non-significant by converting rules context expressions to elaborated rule-context expressions.

o

1et element may use lexically previous variables-within the same rule or global variables.

1l queries shall act as pure functions. Querijes'shall not alter the instance in any way visible|to other
ueries. This document does not specify any'outcome augmentation of the instance being validated.

OTE The behaviour of the rule elementallows constraints that would require a complex context epression
b be factored into simpler expressions inydifferent rules.

o = Nolil -y oy

~y

7 Conformance

7.1 Simple conformance

iy

simple-conformance implementation shall be able to report for any XML document that it floes not
onform to the<€onstraints expressed by a given Schematron schema.

Q

— A Schematron schema shall conform to the constraints of Annex A, the ISO/IEC 19757-2 (RELAX NG
Compact Syntax) schema.

—+ ~"A.Schematron schema shall conform to the constraints of Annex B, the ISO Schematron schlema.

A simple-conformance implementation shall be able to determine for any XML document and for any
Schematron schema whether the document is valid with respect to the schema.

NOTE1 It is not a requirement of this document that a simple-conformance implementation be able to
determine whether validation will terminate or whether the queries are feasible against some other schema for
the instance. The ability to determine these depends on the query language used. Where the query language
allows incorrectness to be established, implementations are encouraged to report this information as part of the
validation.

NOTE 2 Itisnotarequirement of this document that a simple-conformance implementation be able to generate
validation reports in the Schematron Validation Report Language, defined in Annex D.

© ISO/IEC 2020 - All rights reserved 13
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7.2 Full conformance

A full-conformance implementation shall be able to determine for any XML document whether it is a
correct schema.

— A Schematron schema shall conform to the constraints of Annex A, the ISO/IEC 19757-2 (RELAX NG
Compact Syntax) schema.

— A Schematron schema shall conform to the constraints of Annex B, the ISO Schematron schema.

— A Sq
bing

— A Sq
gloh

— The
XMl

A full-ca
schema

NOTE 1

whether
instance
incorrect
validatio

NOTE 2
validatio

henmatrom schenma s attributes stratt conforn to the grammmars specified by the query fanguage
ing in use.

hematron schema shall have one definition only in scope for any global variable name/in the
al context and any local variable name in the local context.

values of the attributes flag, id, name and prefix shall be well-formed names-in the version qf
L being used.

o0

nformance implementation shall be able to determine for any XML document and for any goo
iwhether the document is valid with respect to the schema.

It is not a requirement of this document that a full-conformance implénréntation be able to determin
the validation will terminate or whether the queries are feasible agginst some other schema for th
The ability to determine these depends on the query language used. Where the query language allow
ness to be established, implementations are encouraged to-report this information as part of th
n.

® v @ O

It is not a requirement of this document that a full-conformance implementation be able to generate
h reports in the Schematron Validation Report Language, defined in Annex D.

14
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Annex A
(normative)

RELAX NG schema for Schematron

LAX NG
(Jompact Syntax) schema.

Copyright © ISO/IEC 2017
The following permission notice and disclaimer shall be included in all
copies of this XML schema ("the Schema"), and derivations of the Schemat

Permission is hereby granted, free of charge in perpetuity, to any

] person obtaining a copy of the Schema, to use, copy, modify, mergesand
distribute free of charge, copies of the Schema for the purposeg of
developing, implementing, installing and using software based{omn~the
Schema, and to permit persons to whom the Schema is furnished“\fo do so,
subject to the following conditions:

THE SCHEMA IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANYXKIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES, OEJ MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENTY IN NO EVENT SHALL
THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANYN\CLAIM, DAMAGES OR
OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE,
ARISING FROM, OUT OF OR IN CONNECTION WITH THENSCHEMA OR THE USE OR

i OTHER DEALINGS IN THE SCHEMA.

In addition, any modified copy of the Schema shall include the following
notice:

"THIS SCHEMA HAS BEEN MODIFIED FROM™PHE SCHEMA DEFINED IN ISO/IEC 19757-3,
AND SHOULD NOT BE INTERPRETED ASNCOMPLYING WITH THAT STANDARD".

namespace local = ""
default namespace sch = "httpl: /yfpurl.oclc.org/dsdl/schematron"

start = schema

#l Element declarationg
slchema =
element schema ¥
attributended { xsd:ID }?,
rich,
attophpPute schemaVersion { non-empty-string }?,
attribute defaultPhase { xsd:IDREF }?,
dttribute queryBinding { non-empty-string }?,
(Foreign
& inclusion*
& (title?, ns*, p*, let*, phase*, pattern+, p*, diagnostics?, properties?)|
}
active =
element active {
attribute pattern { xsd:IDREF },
(foreign & (text | dir | emph | span)*)

}
assert =

element assert {
attribute test { exprValue },
attribute flag { flagValue }?,
attribute id { xsd:ID }?,
attribute diagnostics { xsd:IDREFS }?,
attribute properties { xsd:IDREFS }?,
rich,
linkable,
(foreign & (text | name | value-of | emph | dir | span)?*)

© ISO/IEC 2020 - All rights reserved 15
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}
diagnostic =
element diagnostic {
attribute id { xsd:ID },
attribute role { roleValue }?,

rich,
(foreign & (text | value-of | emph | dir | span)*)
}
diagnostics = element diagnostics { foreign & inclusion* & diagnostic* }
dir =
element dir {
attribute value { "1te"™ | "ptl™ 170

(foreign & text)
}
emph = plement emph { text }
extends| =
elepent extends {
(attribute rule { xsd:IDREF }
| attribute href { urivalue }),
foreign-empty

—

let =
elepent let {
attribute name { nameValue },
(attribute value { string }
| foreign-element+)

name =
elefpnent name {

attribute path { pathvalue }?,

foreign-empty

ns =
elempent ns {
attribute uri { urivalue },
attribute prefix { nameValue },
foreign-empty
}
p:
elepent p {
attribute id { xsd:ID }?,
attribute class { classValue<}?,
attribute icon { urivalue_ }+?,
(foreign & (text | dip~ftemph | span)*)
}
param =
elepent param {
attribute name f*nameValue 1},
attribute valteyy{ non-empty-string }
}
pattern| =

elepent pattern {

attribute documents { pathvValue }7?,
rifhy

(Foreign

& 2 1 2
& ((attribute abstract { "true" },
attribute id { xsd:ID },
title?,
(p*, let*, rule*))
| (attribute abstract { "false" }?,
attribute id { xsd:ID }?,
title?,
(p*, let*, rule*))
| (attribute abstract { "false" }?,
attribute is-a { xsd:IDREF 1},
attribute id { xsd:ID }?,
title?,
(p*, param*))))
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phase =
element phase {
attribute id { xsd:ID },
rich,
(foreign & inclusion* & (p*, let*, active*))
}
properties = element properties { property* }
property =
element property {
attribute id { xsd:ID },
attribute role { roleValue }?,
attribnte scheme { toxt 17

ISO/IEC 19757-3:2020(E)

(foreign & (text | name | value-of | emph |
}
report =
element report {
attribute test { exprValue },
attribute flag { flagValue }?,
attribute id { xsd:ID }?,
attribute diagnostics { xsd:IDREFS }?,
attribute properties { xsd:IDREFS }?,
rich,
linkable,
(foreign & (text | name

value-of | emph
}
Hule =
element rule {
attribute flag { flagValue }?,
rich,
linkable,
(foreign
& inclusion*
& ((attribute abstract { "true" },
attribute id { xsd:ID 1},
let™,
(assert | report | extendsci ™ p)+)
| (attribute context { pathValue 1},
attribute id { xsd:ID%}?,
attribute abstract {Mfalse" }?,
let>*,
(assert | repopt\N extends | p)+)))
}
gpan =
element span {
attribute class\{/ classValue },
(foreign & text)
}
itle = element t¥fle { (text | dir)* }
alue-of =
element v&lue-of {
atthibute select { pathvalue },
foneign-empty

< ot

}

# cofumon declarations
inCdkusion =

<l L

dir

dir

span) *)

spam)¥)

1 e 2 1
+emert—iretude—
attribute href { urivalue },
foreign-empty
}
rich =
attribute icon { urivalue }7?,
attribute see { urivalue }?,
attribute fpi { fpivalue }?,
attribute xml:lang { langValue }?,
attribute xml:space { "preserve" | "default" }?
linkable =
attribute role { rolevalue }?,
attribute subject { pathValue }°?
foreign = foreign-attributes, foreign-element*
foreign-empty = foreign-attributes

© ISO/IEC 2020 - All rights reserved
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foreign-attributes = attribute * - (local:* |
foreign-element =
element * - sch:* {

}

(attribute * { text }

foreign-element
schema
text) *

# Data types

xml:*)

urivValue = xsd:anyURI

pathValpe = string

exprValpe = string

fpivalug = string

langValpe = xsd:language

roleValpe = string

flagvValpe = string

nameValpe = string

# In the default query language binding, xsd:NCNAME
classVallue = string

non-empfky-string = xsd:token { minLength = "1" }
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Annex B
(normative)

Schematron schema for additional constraints

ISO/IEC 2017

he following permission notice and disclaimer shall be included in all
opies of this XML schema ("the Schema"), and derivations of the Schema:
ermission is hereby granted, free of charge in perpetuity, to any

erson obtaining a copy of the Schema, to use, copy, modify, merge and
istribute free of charge, copies of the Schema for the purposes of
eveloping, implementing, installing and using software based on the
chema, and to permit persons to whom the Schema is furnished to do ,s¢)
ubject to the following conditions:

HE SCHEMA IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
[MPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHAN{ABILITY,
ITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
HE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR
THER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT QR OTHERWISE,
[RISING FROM, OUT OF OR IN CONNECTION WITH THE SCHEMA OR(CTHE USE OR

THER DEALINGS IN THE SCHEMA.

n addition, any modified copy of the Schema shall i#ndlude the following
otice:

HIS SCHEMA HAS BEEN MODIFIED FROM THE SCHEMA DERINED IN ISO/IEC 19757-3,
IND SHOULD NOT BE INTERPRETED AS COMPLYING WITHMN'HAT STANDARD."

->

DS H OO M0 O o g O

sch:schema xmlns:sch="http://purl.oclc.ogg/dsdl/schematron" xml:lang="en">
<sch:title>Schema for Additional Comstraints in Schematron</sch:title>
<sch:ns prefix="sch" uri="http://pu¥l.oclc.org/dsdl/schematron"/>
<sch:p>This schema supplies some™constraints in addition to those given in the
ISO/IEC 19757-2
(RELAX NG Compact Syntaxy Schema for Schematron. </sch:p>
<sch:pattern>
<sch:rule context="sch+active">
<sch:assert test="//sch:pattern[@id=current () /@pattern]"> The pattern
attributeNof the active element shall match the id
attribute’ of a pattern.</sch:assert>
</sch:rule>
<sch:rule context="sch:pattern[@is-a]">
<schsagsert test="//sch:pattern[@abstract="true'] [@id=current()/@is-al"
fs-a attribute of a pattern element shall match
the id attribute of an abstract pattern.
</sch:assert>
<ASch:rule>
Ssch:rule context="sch:extends">
<sch:assert test="//sch:rule[Qabstract="true'] [@id=current ()/Qrule]l"> T
attribute of an extends element shall match the id
attribute of an abstract rule.

020(E)

> The

he rule

Dbh-a DCJ_t
</sch:rule>
<sch:rule context="sch:let">
<sch:assert
test="not (//sch:pattern
[@abstract="true']/sch:param[@name=current () /@name])"
> A variable name and an abstract pattern parameter should not use
same name.
</sch:assert>
</sch:rule>
</sch:pattern>
</sch:schema>

© ISO/IEC 2020 - All rights reserved

the

19


https://standardsiso.com/api/?name=40d2c98864cad5a18714f53bb42ac929

ISO/IEC 19757-3:2020(E)

A Sche

Annex C
(normative)

Default query language binding
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ix of upper and lower case letters, shall use the following binding.

query language used shall be the extended version of XPath specified in XSLT1. Conséquently,
Hata model used shall be the data model of those specifications.

rule context shall be interpreted according to Production 1 of XSLT1. The rule’context may b|
nodes, elements, attributes, comments and processing instructions. An implementation ma
v the rule context to be text nodes at user option however implementations may reject or fail t

O << ©

assertion test shall be interpreted according to Production 14‘ef XPath, as returning

[sY)

name query shall be interpreted according to Production<l4 of XPath, as returning a strinr:E
e. Typically, the path attribute contains an expression returning an element node: the na
"y takes the local or prefixed name of the node, not its yalue.

value-of query shall be interpreted according to Production 14 of XPath, as returning
hg value.

let value shall be interpreted according to.Production 14 of XPath, as returning a string value

documents attribute of the pattern element shall be interpreted according to Production 14 gf

notation for signifying the use of parameter of an abstract pattern shall prefix the parametqr
e token with the character s4This is a character not found as a delimiter in URLs or XPaths. The
racter s not followed by theytame of an in-scope parameter shall not be treated as a parametdr
e delimiter. Such a chanacter may subsequently be used as a delimiter for a variable name or as
bral character.

[72)

hematron let expression shall be treated as an XSLT1 variable. The XSLT1 s delimiter signifig
use of a variables in a context expression, assertion test, name query, value-of query or lg
ression. The'¢haracter $ not followed by the name of an in-scope variable shall be treated as
al charagtef.

D~

1 keyelement may be used, in the XSLT1 namespace, before the pattern elements.

The XSL

property element.

The attributes id, name and prefix should follow the rules for non-colonized names for the version of
XML used by the document.

20
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Annex D
(informative)

Schematron Validation Report Language

.1 Description

he Schematron Validation Report Language (SVRL) is a simple XML language which may be
porting the results of Schematron validation and for conformance suites.

he order of elements in an SVRL is implementation-dependent; different”implementati
enerate the same elements in a different order.

oY

1l elements shown in the grammar for Schematron Validation Report Language are qualified
amespace URI:

=

Http://purl.oclc.org/dsdl/svrl

lwul

lements related to the same subordinate document shodld “be grouped together. In sul
chemas, the prefix svr1 is taken as bound to the Schematton Validation Report Language na
RI for exposition purposes. The prefix svrl is not reservéd or required by this document.

Janill’/)

.2 RELAX NG compact syntax schema
Copyright © ISO/IEC 2019

The following permission notice and disclaimer shall be included in all
copies of this XML schema ("the Sehema"), and derivations of the Schema:
Permission i1s hereby granted, £¥ee of charge in perpetuity, to any
person obtaining a copy of thérSchema, to use, copy, modify, merge and
distribute free of charge, ‘copies of the Schema for the purposes of
developing, implementing, iInstalling and using software based on the
Schema, and to permit pensons to whom the Schema is furnished to do so,
subject to the following conditions:

THE SCHEMA IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A(CRARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
THE AUTHORS{OR"COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR
OTHER LIABFLITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE,
ARISING_EROM, OUT OF OR IN CONNECTION WITH THE SCHEMA OR THE USE OR
OTHER \BDEALINGS IN THE SCHEMA.

In¢addition, any modified copy of the Schema shall include the following
fotice:

used for

ns may

with the

sequent
mespace

# THIS SCHEMA HAS BEEN MODIFIED FROM THE SCHEMA DEFINED IN ISO/IEC 19757-3,
# AND SHOULD NOT BE INTERPRETED AS COMPLYING WITH THAT STANDARD."

namespace local = ""
default namespace svrl = "http://purl.oclc.org/dsdl/svrl"

schematron-output =
element schematron-output {
attribute title { text }?,
attribute phase { xsd:NMTOKEN }?,
attribute schemaVersion { text }?,
human-text*,
ns-prefix-in-attribute-values*,

© ISO/IEC 2020 - All rights reserved
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(active-pattern,

(fired-rule, (failed-assert | successful-report)*

}
# only namespaces from sch:ns need to be reported
ns-prefix-in-attribute-values =
element ns-prefix-in-attribute-values ({
attribute prefix { xsd:NMTOKEN },
attribute uri { text },
empty
}
# only active patterns are reported
active-pattern =

)*)+

elempent active-pattern {

attribute id { xsd:NCName }°?,
attribute documents { text }?,
attribute name { text 1}?,
attribute role {string }?,
empty

# only fkules that are fired are reported,
fired-rphle =

elepment fired-rule {
attribute id { xsd:NCName }°?,
attribute name { text 1}?,
attribute context { text },
attribute role { string }?,
attribute flag { string }7?,
attribute document { xsd:anyURI }?,
empty

# only fkeferences are reported, not the diagnostic
diagnosfic-reference =

elepent diagnostic-reference {
attribute diagnostic { xsd:NMTOKEN },
human-text

}
# only failed assertions are reported
failed-pssert =

elepment failed-assert {
attlist.assert-and-report, diagnostic-reference¥*,

}
# only puccessful asserts are reported
successful-report =

element successful-report 4
attlist.assert-and-report, diagnostic-reference*,

}
# propefkty-reference
propertl-reference =

elepent property-teference {
attribute pfoperty { xsd:NMTOKEN },
attribute wole { text }7?,
attributeyYscheme { text }?,
human—Cext

}
# human| text
human-tpXey =

property-reference*, human-text

property-reference*, human-text

e ] etrerr—Eest—
attribute xml:space { text }?,
attribute xml:lang { text }?,
attribute see { text }?,
attribute icon { text 1}7?,
attribute fpi { text }?,
rich-text

}

# rich text

rich-text = (foreign | dir | span | emph | text)*
# directionality
dir =

element dir {
attribute class { text }?,
attribute dir { text }7?,

22
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text
}
# emphasis
emph =
element emph {
attribute class { text }?,
text
}
# arbitrary markup
span =
element span {
attribute class { text 1
text

}

# foreign

floreign = foreign-attributes | foreign-element
floreign-attributes = attribute * - (xml:* | local:*) { text }*
floreign-element =

element * - svrl:* {

(attribute * { text }

| foreign-element

| text)*
}
gttlist.assert-and-report =
attribute id { xsd:NCName }°?,
attribute location { text 1},
attribute test { text 1},
attribute role { string }7?,
attribute flag { string }?
start = schematron-output

.3 Schematron Schema

he corresponding Schematron schema is:

opyright © ISO/IEC 2014

e following permission notice and disclaimer shall be included in all
opies of this XML schema ("thesS¢hema"), and derivations of the Schema:
ermission is hereby granted,| firee of charge in perpetuity, to any person obtaining
opy of the Schema, to use, ‘copy, modify, merge and

istribute free of chargeyplecopies of the Schema for the purposes of
eveloping, implementing,)installing and using software based on the
chema, and to permit(persons to whom the Schema is furnished to do so,
bject to the following conditions:

HE SCHEMA IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
PLIED, INCLUDZANG-BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
ITNESS FOR A/PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
HE AUTHORS (ORVCOPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR
THER LIABILJITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE,
ISING EROM, OUT OF OR IN CONNECTION WITH THE SCHEMA OR THE USE OR

THER BEALINGS IN THE SCHEMA.

n addition, any modified copy of the Schema shall include the following

HTS' SCHEMA HAS BEEN MODIFIED FROM THE SCHEMA DEFINED IN ISO/IEC 19757-3,
AND SHOULD NOT BE INTERPRETED AS COMPLYING WITH THAT STANDARD."
-—>

<sch:schema xmlns:sch="http://purl.oclc.org/dsdl/schematron” xml:lang="en">

<sch:title>Schema for Schematron Validation Report Language</sch:title>

<sch:ns prefix="svrl" uri="http://purl.oclc.org/dsdl/svrl"/>

<sch:p>The Schematron Validation Report Language is a simple language
for implementations to use to compare their conformance. It is
basically a list of all the assertions that fail when validating
a document, in any order, together with other information such as
which rules fire. </sch:p>

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

<sch:pattern>
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<sch:title>Elements</sch:title>
<!--Abstract Rules -->
<sch:rule abstract="true" id="second-level">
<sch:assert test="../svrl:schematron-output"> The <sch:name/> element is a
child of schematron-output. </sch:assert>
</sch:rule>
<sch:rule abstract="true" id="childless">
<sch:assert test="count (*)=0"> The <sch:name/> element should not contain
any elements.
</sch:assert>
</sch:rule>
ch-rnle abstract="trpe" jid="empty"

<sch:extends rule="childless"/>
<sch:assert test="string-length (normalize-space(.)) = 0"> The <sch:name/>
element should be empty. </sch:assert>
</sch:rule>

<!-- Rules-->
<sch:rule context="svrl:schematron-output">
<sch:assert test="not(../*)"> The <sch:name/> element is the root\element.

</sch:assert>
<sch:assert
test="count (svrl:text) + count(svrl:ns-prefix-in-attripute-values)
Evrl:fired-rule) + count(svrl:failed-assert) +
count (svrl:successful-report) = count (*)">
<sch:name/> may only contain the following elementfsy” text,
ns-prefix-in-attribute-values, active-pattern, £ixéd-rule, failed-assert

successful-report. </sch:assert>
<sch:assert test="svrl:active-pattern">
<sch:name/> should have at least one active pattern. </sch:assert>
</sch:rule>
<sch:rule context="svrl:text">
<sch:extends rule="childless"/>
</sch:rule>
<sch:rule context="svrl:diagnostic-reference">
<sch:extends rule="childless"/>
<sch:assert test="string-length (@diagnostic) &gt; 0">
<sch:name/> should have a @iagnostic attribute, giving the id of
the diagnostic.
</sch:assert>
</sch:rule>
<sch:rule context="svrl:ns-prefix-in-attribute-values">
<sch:extends rule="second-level"/>
<sch:extends rules'empty"/>
<sch:assert
test="following-sibling::svrl:active-pattern
or following=-sibling::svrl:ns-prefix—-in-attribute-value"
> A <schffame/> comes before an active-pattern or another
ns-préfix-in-attribute-values element. </sch:assert>
</sch:rule>
<sch:rule ‘eontext="svrl:active-pattern">
<sch;eXtends rule="second-level"/>
<schiextends rule="empty"/>
</schxrule>
<s€h¥rule context="svrl:fired-rule">
<sch:extends rule="second-level"/>

. <l k] 1

Sehestends—rute=lempty"
<sch:assert
test="preceding-sibling::active-pattern |
preceding-sibling::svrl:fired-rule |
preceding-sibling::svrl:failed-assert |
preceding-sibling::svrl:successful-report"
> A <sch:name/> comes after an active-pattern, an empty fired-rule,
a failed-assert or a successful report. </sch:assert>
<sch:assert test="string-length (Qcontext) &gt; 0"> The <sch:name/> element
should have a context attribute giving the current
context, in simple XPath format. </sch:assert>
</sch:rule>
<sch:rule context="svrl:failed-assert | svrl:successful-report">
<sch:extends rule="second-level"/>
<sch:assert test="count (svrl:diagnostic-reference) + count(svrl:text) =

© ISO/IEC 2020 - All rights reserved
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count (*) "> The <sch:name/> element should only contain a
text element and diagnostic reference elements. </sch:assert>
<sch:assert test="count (svrl:text) = 1"> The <sch:name/> element should only
contain a text element. </sch:assert>
<sch:assert
test="preceding-sibling::svrl:fired-rule |
preceding-sibling::svrl:failed-assert |preceding-sibling::svrl:successful-
report"
> A <sch:name/> comes after a fired-rule, a failed-assert or a successful-
report.
</sch:assert>
sch-riyle
<!-- Catch-all rule-->
<sch:rule context="*">
<sch:report test="true()"> An unknown <sch:name/> element has been\used.
</sch:report>
</sch:rule>
</sch:pattern>
<sch:pattern>
<sch:title>Unique Ids</sch:title>
<sch:rule context="*[@id]">
<sch:assert test="not (preceding::*[@id=current ()/Qid] 1)) "> Id attributfes
should be unique in a document. </sch:assert>
</sch:rule>
</sch:pattern>
<sch:pattern abstract="true" id="requiredAttribute">
<sch:title>Required Attributes</sch:title>
<sch:rule context=" S$context ">
<sch:assert test="string-length( $attriButie ) &gt; 0"> The <sch:name/> flement
should have a <sch:value-of selectS'Sattribute /name()"/> attributel.
</sch:assert>
</sch:rule>
</sch:pattern>
<sch:pattern is-a="requiredAttribute">
<sch:param name="context" value="gvrl:diagnostic-reference"/>
<sch:param name="attribute" value="@diagnostic"/>
</sch:pattern>
<sch:pattern is-a="requiredAttribute">
<sch:param name="context" value="svrl:failed-assert | svrl:successful-repoft"/>
<sch:param name="attribuyte&"™ value="@location"/>
</sch:pattern>
<sch:pattern is-a="requiredAttribute">
<sch:param name="c@ntext" value="svrl:failed-assert | svrl:successful-reporft"/>
<sch:param namez'aftribute" value="@test"/>
</sch:pattern>
<sch:pattern is-a=lrequiredAttribute">
<sch:param hame="context" value="svrl:ns-prefix-in-attribute-values"/>
<sch:param”hame="attribute" value="Q@uri"/>
</sch:pattetm
<sch:pattérh is-a="requiredAttribute">
<schyparam name="context" value="svrl:ns-prefix-in-attribute-values"/>
<sahtparam name="attribute" value="@prefix"/>
</schypattern>
/schisehema>
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Annex E
(informative)

Design requirements
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he following:

esent abstract patterns such as the head+body pattern;

Ide assertions or abstract rules from an external file;

D

bort a one-to-one mapping between the natural-language statemehnts and artificial-languag
ements;

bort the generation and labelling of arcs between informatiofy items.

[=]

ng design requirements for the schema language with the’default query language binding d
de the following.

ble specification of constraints that are simply expfessed by grammar-based validation, such as
[EC 19757-2 (RELAX NG) schemas;

acement of any other standard schema langtage for XML;
le-pass or streamable implementation.

butcomes are out-of-scope for this'document:

Fification of a type system;

eration of links betweenmultiple occurrences of some datum across multiple documents for the
bose of consistency-checking.

ng requirementsfor the changes introduced in this document include the following;

bort more query language bindings, in particular XSLT3.
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Use of Schematron as a vocabulary
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sichemas. The semantics of element types used externally should follow this document:

-+ schema;

-+ pattern,

T rule;

-~ assert,

-+ report.

These elements should use the standard Schematron namespace specified in 5.2.

Vhen Schematron elements other than the schema element are used as vocabulary elenjents by
ther standards and schemas, the other standard or schema should specify mechanisms for |defining
hformation otherwise supplied by Schematron elements, such as ns or 1et.

—
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Annex G
(informative)

Use of Schematron for multi-lingual schemas
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<sch:schema xmlns:sch="http://purl.oclc.org/dsdl/schematron" xml:lang="en">
<sch:title>Example of Multi-Lingual Schema</sch:title>
<sch:pattern>
<sch:rule context="dog">
<sch:assert test="bone" diagnostics="dl d2"> A dog should have a kene.
</sch:assert>
</sch:rule>
</skh:pattern>
<sch:diagnostics>
<sch:diagnostic id="d1l" xml:lang="en"> A dog should have a bohe< </sch:diagnostic
<sch:diagnostic i1id="d2" xml:lang="de"> Ein Hund sollte ein (B&in haben. </
sch:diapnostic>
</sfh:diagnostics>
</sch:sfhema>
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Query language binding for XSLT?2
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upport the xs1t2 query language binding should also support xpath2 query language binding,

Schematron schema with a queryBinding attribute with the value xs1t2, in any mix, of up
bwer case letters, shall use the following binding.
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The query language used shall be the extended version of XPath2 specified in’XSLT2 with ba
compatibility mode as false. Consequently, the data model used shall be‘the data model
constructed from an infoset or a PSVI. All namespaces, prefixes, fungtions and operators
by XPath2 Functions shall be available. An implementation may alléw user-written funct
extensions, in the appropriate namespace.

The rule context shall be interpreted according to Production™1 of XSLT2. The rule cont
be root nodes, elements, attributes, comments and procesSing instructions, including se
of these. An implementation may allow the rule context¢o be text nodes at user option
implementations may reject or fail to implement schefhas which specify text nodes.

The assertion test shall be interpreted accordingitoProduction 1 of XPath2, using fn:bool
the result of evaluating the expression and to find the effective Boolean value.

The name query shall be interpreted according to Production 1 of XPath2, using fn:node-n
the result of evaluating the expression which should be an element or attribute node and r¢
a string value.

The value-of query shall be interpreted according to Production 1 of XPath2, using fn:str
the result of evaluating the expression and returning a string value.

The 1et value shall be interpreted according to Production 1 of XPath2.
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The documents attribute’of the element shall be interpreted according to Production 1 of XRath2, as

returning a sequence of strings that are evaluated using the document () function.

The notationdorSignifying the use of a parameter of an abstract pattern shall prefix the pa
name token with the character s. This is a character not found as a delimiter in URLs or XPz
character<not followed by the name of an in-scope parameter shall not be treated as a pa
name-delimiter. Such a character may subsequently be used as a delimiter for a variable na
a literal character.

rameter
ths. The
rameter
Ime or as

ASchematron 1et expression shall be treated as an XSLT2 variable. The XSLT2 $ delimiter

tho nicn of A yariahlag 1 A ~onmbnvE Avnnccing Accnpbins Fnct auary bl £ aune

signifies
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'y or let

expression. The character s not followed by the name of an in-scope variable shall be treated as a

literal character.

All namespaces and prefixes defined by XSLT2 for modules shall be reserved with thei

r XSLT2

usage. All functions defined by these modules shall be available in addition to the functions defined

by XPath2 Functions.

The XSLT2 xey element may be used, in the XSLT2 namespace, before the pattern elements.

The XSLT2 function element may be used, in the XSLT2 namespace, before the pattern elements.
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The XSLT2 copy-of element may be used, in the XSLT2 namespace and without child nodes, inside the
property element.

The attributes id, name and prefix should follow the rules for non-colonized names for the version of
XML used by the document.

The fn:error () function or other dynamic errors should not be used to provide assertion text or to
substitute for assertions and diagnostics.
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