INTERNATIONAL ISO/IEC
STANDARD 19757-3

Third edition
2020-06

Information technology — Document
Schema Definition Langtrages
(DSDL) —

Part 3:
Rule-based validation using
Schematron

Technologies del'information — Langages de définition dle schéma de
documents (DSDL) —

Partie 3: Validation basée sur des régles a l'aide de Schenjatron

Reference number
ISO/IEC 19757-3:2020(E)

© ISO/IEC 2020


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

ISO/IEC 19757-3:2020(E)

COPYRIGHT PROTECTED DOCUMENT

© ISO/IEC 2020

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 ¢ Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © ISO/IEC 2020 - All rights reserved


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

ISO/IEC 19757-3:2020(E)

Contents Page
0 Q2740 o OO \'4
000 (0 Yo L0 Ut 0 o) o V0000 vi
1
2
3
4
5 4
4
A
4
4
5.4.1 General......... 4
5.4.2  active element... A
5.4.3 assert element..... .4
5.44  extends element.. )
5.4.5 include element.. .5
5.4.6 5
5.4.7 name element.....ii 5
548 nselement.. .6
549 paramelement.. 6
5.4.10 patternelement.. 6
5.4.11 phase element.... .6
5.4.12 reportelement.... .6
5.4.13 R 7
5.4.14 schema element...... ,& ................................................................................................................................................ 7
5.4.15 value-of eleme QQ? ........................................ el
5.5  Ancillary elements ar@ TIDULES e 8
5,51  diagnostic €MEIMENT. ... 8
5.5.2  diagno \(J\;telement ............................... .8
5.5.3  dir el{r}ent ...................................................... .8
5.54  emph'element......ecciieiiii, .8
5.5.5 (§ attribute ... .8
5.5.6 C) i attribute.....oooooeeeeeeeeee .8
LIRS I S =< Y= U0 ¢ 1 01U 1 YT (S 8
%S& <121 1<) 00 <) LU OSSO S 8
C? 9 properties element... .8
% .5.10 property element....... .. 8
Q/C) 5.5.11 roile attribute..... .9
AN 5.5.12 see attribute...... .9
5.5.13 spanelement.. .9
5.5.14  subject atEITDULE ..o s s 9
LT T80 BT o Tl N =Y 1) s <) L OSSO 9
6 Y =Y 10 = ) 110 of OO
6.1 Validation function.........cc..............
6.2 Minimal syntax (informative)
6.3 ADSEIaCt PAtLEIT PIOCESSIING ..o
6.4 QUETY 1aNGUAZE DINAINE oot
6.5 Order and side-effects
7 L000) 0100 9 41 T 1 4 U Y00
7.1 Simple conformance...
7.2 LU o0 0¥ 0] 5016 b= 1 o Lol

© ISO/IEC 2020 - All rights reserved iii


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

ISO/IEC 19757-3:2020(E)

Annex A (normative) RELAX NG schema for Schematron

Annex B (normative) Schematron schema for additional constraints................ce. 19
Annex C (normative) Default query language binding ... 20
Annex D (informative) Schematron Validation Report Language ... 21
Annex E (informative) DeSign FreqUETEIMIEIIES ............c....oooiiriiioeiieeeeeiee e 26
Annex F (informative) Use of Schematron as a vocabulary ... 27
Annex G (informative) Use of Schematron for multi-lingual schemas ... 28
Annex H (normative) Query language binding for XSLT2 ... 29
Annex I (nofmative) Query language binding for XPath2 ... @y D e 31
Annex J (nofmative) Query language binding for XSLT3 ... oo

Annex K (ndrmative) Query language binding for XPath3
Annex L (inr]:rmative) Query language binding for EXSLT

Annex M (informative) Query language binding for STX ... S | 36
Annex N (informative) Example usage of Schematron properties ... {2 7 o 37
1357101 1072 0 ) 0] 1 |20 OSSOSO GH) OO S 39

iv © ISO/IEC 2020 - All rights reserved


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

ISO/IEC 19757

Foreword

-3:2020(E)

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
take part in the work.
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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 (DTDs)

r the

as part of IS
Advancemer
standardize

Through the
content, the
task of confi
been develo

available in ¢ther technologies can enhance validation objectives.

The main oh
and express
in parallel t
validation te

In the past, dlifferent design and use criteria have led users to'choose different validation technol

for differen
document s
By providin
subsets of a
be integrate

8879 nnfnh]y hy the World Wide Web Consortium (\/\/'2(') and the ﬂrgani7:1finn fi

t of Structured Information Standards (OASIS). A number of validation technologig
] in DSDL to complement those already available as standards or from the industry:

validation that a structured document conforms to specified constraints ir structur
potentially many applications acting on the document are relieved from\duplicatin
'ming that such requirements have been met. Historically, such tasks and-expressions
ped and utilized in isolation, without consideration of how the features and functiol

jective of ISO/IEC 19757 (all parts) is to bring together different validation-related
ons to form a single extensible framework that allows technologies to work in ser

produce a single or a set of validation results. The extensibility of DSDL accommo
chnologies not yet designed or specified.

[ portions of their information. Bringing together information within a single
metimes prevents existing document models.from being used to validate sections of

cingle XML document, ISO/IEC 19757 (allparts) allows different validation technolog
[l under a well-defined validation policy.
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data.

b an integrated suite of constraint description languages that can be applied to different

ies to

The structute of this document is as follows. Clause 5 describes the syntax of an ISO Schemptron
schema. Clayise 6 describes the semantics of a correct ISO Schematron schema; the semantics specify
when a docyment is valid with respectde an ISO Schematron schema. Clause 7 describes conformance
requirements for implementations of ISO Schematron validators. Annex A provides the ISO/IEC 19[/57-2
(RELAX NG)[schema for ISO Schematron. Annex B provides the ISO Schematron schema for constraints
in ISO Schempatron that cannotbe expressed by the schema of Annex A. Annex C provides the default
query langupge binding to XSLT1. Annex D provides an ISO/IEC 19757-2 (RELAX NG compact syjntax)
schema and [corresponding SO Schematron schema for a simple XML language Schematron Validation
Report Language. AnnexE provides motivating design requirements for ISO Schematron. Anpex F
specifies centain Schematron elements to be used in external vocabularies. Annex G provides a sjmple
example of § multisingual schema. Annexes H to M provide query language bindings. Annex N shows
example usageof.Schematron properties.

This edition s 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.
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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.
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Information technology — Document Schema Definition
Languages (DSDL) —

Part 3:
Rule-based validation using Schematron

1 S
This

cope

document specifies Schematron, a schema language for XML. This deciment

requllfements for Schematron schemas and specifies when an XML document ‘matches

speci
asser]

ied by a Schematron schema. Schematron uses query languages such as XPath
tions.

2

The

ormative references

llowing documents are referred to in the text in suchnavay that some or all of

consfitutes requirements of this document. For dated references, only the edition cited
undafed references, the latest edition of the referenced document (including any amendme

XPathy), XML Path Language (XPath) Version 1.0, W3C*Recommendation, 16 November 1999

XPath22), XML Path Language (XPath) 2.0, W3C Récommendation, 23 January 2007

XPatlp33), XML Path Language (XPath) 3.0, W3C Recommendation, 8 April 2014

XPat
Janug

2 Functions®), XQuery 1.0 and XPath 2.0 Functions and Operators, W3C Recomm
ry 2007

XPatlp3 Functions®), XPath and X@tiery Functions and Operators 3.0, W3C Recommendation,

XSLT
XSLT
XSLT

ISO/I
Regu

16), XSL Transformations~¢XSLT) Version 1.0, W3C Recommendation, 16 November 199
D7), XSL Transfornrations (XSLT) Version 2.0, W3C Recommendation, 23 January 2007
B8), XSL Transformations (XSLT) Version 3.0, W3C Recommendation, 8 June 2017

EC 197572, Information technology — Document Schema Definition Language (DSD
ar-graminar-based validation — RELAX NG

establishes
the patterns
for writing

heir content
applies. For
nts) applies.

bndation, 23

8 April 2014
)

) — Part 2:

3 Termsanddefinitions

For the purposes of this document, the following 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:

[SO 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

abstract rule

collection of

3.3

active pattern

pattern (3.11

assertions (3.0) which can be included 1n other rules (3.18) but which does not fire its

) belonging to the active phase (3.4)

34
active phas
phase (3.14)

3.5
assertion
natural-lang

3.6
assertion te
Boolean que

Note 1 to enty

3.7
Schematror
document th

3.8
diagnostic
named natu
expected an

3.9

elaborated
single rule-c
contexts (3.1

23

whose patterns (3.13) are used for validation

uage statement with associated assertion test (3.6) and‘ancillary attributes

st
'y

y: An assertion test "succeeds" or "fails".

schema
at satisfies all the requirements-of this document

Fal language statements providing information to end-users of validators concernin
1 actual values together with repair hints

Fule-context expression
bntext expression (3.20) which explicitly disallows items selected by lexically previou
O) in the'same pattern (3.13)

3.10

plf

g the

s rule

implementati

TIOUTT

implementation of a Schematron validator

3.11
name
mixture of n

ame characters with a restricted set of initial characters

Note 1 to entry: See Production 5 of XML1.

3.12

natural-language assertion

natural-lang

uage statement expressing some part of a pattern (3.13)

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

Note 2 to entry: Two strings, #ALL and #DEFAULT, are reserved with particular meanings.

3.15
progressive validation
validption of constraints in stages determined or grouped to some extent by the schema quthor rather
than,|for example, entirely determined by the document order

3.16
property
namdd data giving additional metadata on an assertion (3.5) or report

3.17
query language binding
namdd set, specified in a document called a Query Language Binding, of the languages and|conventions
used |for assertion tests (3.6), rule-context expressions (3.26) and so on, by a particular{Schematron
implegmentation (3.10)

3.18
rule
unordlered collection of assertions (3.5) with a rule-context expression (3.20) and ancillary attributes

3.19
rule rontext
elem¢nt or other information item used\for assertion tests (3.6)

Note ] to entry: A rule is said to firewhén an information item matches the rule context.

3.20
rule-context expression
query to specify subject§{(3.21)

Note [ to entry: A rule-context (3.19) is said to match an information item when that informatior] item has not
been natched by any lexically-previous rule-context expressions in the same pattern (3.13) and thle information
item ik one of thednformation items that the query would specify.

dral-language

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

5.2 Name
All elements

http://purl

space
shown in the grammar for Schematron are qualified with the namespace URL[IRI]:

.oclc.org/dsdl/schematron

In subsequent clauses, the prefix sch is taken as bound to the Schematron namespace URI for expo

purposes. T
foreign attri
with a nams
Any non-em
grammar. A
namespace |
to other chil

5.3 Whitg

Any element

a whitespac
relative posi

Leading ang
Whitespace
be stripped {

5.4 Core ¢

5.4.1 Gen
A Schematra

For informatf

he prefix sch is not reserved or required by this document. Any)element can also
butes in addition to the attributes shown in the grammar. A foreigh attribute is an attr

whose namespace URI is neither the empty string nor the Schematron namespacg
bty element may have foreign child elements in addition to%the child elements shown
foreign element is an element with a name whose namespace URI is not the Schem
JRI. There are no constraints on the relative positionvof foreign child elements with re
] elements.

space

can also have children strings that*censist entirely of whitespace characters, v

sition
have
ibute

URL
n the
atron
spect

vhere

b character is one of U+0020, U+009;*U+00D or U+00A. There are no constraints on the

kion of whitespace string childrenwith respect to child elements.

| trailing whitespace should“be stripped from attributes defined by this docu
should be collapsed in elements defined by this document that allow text. Whitespace
rom elements defined by this document that do not allow text.

rlements

pral
n schemashall follow the grammar given in Annex A.

ion.on the use of Schematron elements in external vocabularies, see Annex F.

ment.
e may

5.4.2

acti

ve element

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

5.4.3

asse

rt 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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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.

5.4.4
The

extends element

= elementallows reforence tothe contentsofother declarationshe -

lement shall

eithe

Absti

rule

<L <l
e e

F have an nref attribute or a rule attribute but not both.

act rules are named lists of assertions without a context expression. An exténds ele
httribute shall reference an abstract rule. The current rule uses all the assertion’s from

rule it extends.

An es
an IR
XML
elemg

In su
inval
contd

5.4.5

The 1
inaw

The 1
be a

5.4.6

The 1
is cal
conte

The 1
in thq
of the

Itisa

tends element with an href attribute shall reference external declarations. The hre
[ reference to an external well-formed XML document or to an element in an external
document that is a Schematron element of the same type as the parent element of
ent. The contents of that referenced element shall be inserted-in‘place of the extends €

Ch a case, the relative position of elements in the post-ineldsion document may be t
d against the schema for Schematron in Annex A; however, other schema constra
inment shall still apply.

include element

equired href attribute shall be an IRI reférence to a well-formed XML document or t
fell-formed XML document.

eferenced element shall be insertedn place of the inciude element. The referenced g
ype which is allowed by the grammar for Schematron at the location of the inciude e

let element

et element declares@ named variable. If the 1et element is the child of a rule element
culated and scopedto the current rule and context. Otherwise, the variable is calculs
xt of the instanctedocument root.

equired namerattribute is the name of the variable. The va1ue attribute is an expressi

let element.

n.error to reference a variable that has not been defined in the current schema, phag

ment with a
the abstract

F attribute is
well-formed
the extends
lement.

b that extent
ints such as

b an element

lement shall
ement.

the variable
ted with the

bn evaluated

currentcontext. If no value attribute is specified, the value of the attribute is the elefnent content

e, pattern or

rule,

I the query language binding allows this to be determined reliably. IT1s an error ror

be multiply defined in the current schema, phase, pattern and rule.

a variable to

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
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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.

NOTE 1

Namespace declarations as specified in XML 1.0 Namespaces (e.g. xmlns:foo="http://www.

example.com") do not apply to namespace prefixes in context expressions, assertion tests and other query

expressions.

NOTE2 Be
1.0, the 1SO/1
particular ch3

5.4.9

The param eld
name attribut

5.4.10 patt

The id attrilj
rule elemen

The optional
relative to. |
documents.

The icon, se

When a pat
abstract pat

cause the characters allowed as names can change in versions of XML subsequent to (W3
EC 19757-2 (RELAX NG Compact Syntax) schema for Schematron does not constrain-the pré
iracters.

param element

e is an XML name with no colon. The required value attribute is a fragment of a query.

ern element

ute provides a unique name for the pattern and is required for abstract patterns. The
s of a pattern give constraints that are in some waytelated.

| documents attribute provides IRIs of the subordinate documents the rule context
[ the expression evaluates to more than one IR], then the pattern is sought in each
[he documents attribute is evaluated in thecontext of the original instance document

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

Fern element has the attribute abstract with a value true, then the pattern defin
ern. An abstract pattern shalbiiot have an is-a attribute and shall have an id attribu

5.4.11 phade element

The phase €
progressive

ement provides the\means to declare named groups of patterns, for example to su
validation. Additional information on design requirements for progressive validat
Annex E.

provided in

The require
validating d

Two strings,

l 14 attribute is the name of the phase. The element specifies the phase to be use
cuments,for example, by user command.

is reserved t

#xL.h-and #DEFAULT, have spec1a1 meamngs when spec1fy1ng active phases The string

XML
fix to

ment specifies a name-value pair providing parameters for an abstractpattern. The required

child

S are
bf the
root.

EesS an

[€.

pport
on is

d for

in the defaultPhase attrlbute on the schema element should be used. If no defaultphase is spec1fled
then all patterns are active.

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.
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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.

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 prqvided for such information to encourage clear statement ot the natural-language assgrtion.

5.4.1B rule element

The fule element provides a list of assertions tested within the context specified by [the context
attrihute. The context attribute, required unless the rule element has the\attribute abstract with a
valud true, specifies the rule-context expression.

The ilcon, see and fpi attributes (5.5.7, 5.5.12 and 5.5.6) allow rich interfaces and documerjtation.

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 parf of a pattern
as part of the validation outcome.

When the rule element has the attribute abstract with“a value true, then the rule is an gbstract rule.
An a;tstract rule shall not have a context attributé:yAn abstract rule is a list of assertionq that will be
invoKed by other rules belonging to the same pattern using the extends element. Abstract ifules provide
a mec¢hanism for reducing schema size.

It is ot an error if a rule never fires in asdocument. In order to test that a document alwdys has some
contgxt, a new pattern should be created-from the context of the document, with an assertion requiring
the element or attribute.

5.4.14 schema element
The qchema element is thettop-level element of a Schematron schema.

The dptional schemayersion attribute gives the version of the schema. Its allowed values ar¢ not defined
by thjs document and’its use is implementation-dependent.

The dptional gueryBinding attribute provides the short name of the query language bindinlg in use. The
defalyltphaseattribute may be used to indicate the phase to use in the absence of explicit user-supplied
information.

The icon, see and fp1i attributes (2.0.7,5.5.1Z and 5.5.6) allow rich interfaces and documen tation.

5.4.15 value-of element

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

© ISO/IEC 2020 - All rights reserved 7
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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
diagnostic elements in the diagnostics attribute of the assertion. Annex G gives a simple example of a multi-
lingual schema.

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

5.5.2 diadgnostics element

The diagnosfics element provides a section containing individual diagnostic elements.

5.5.3 dir ¢lement

The dir element provides a section of natural-language text with a diregtion specified by the {ra1ue
attribute. THe value 1tr indicates left-to-right text; the value rt1 indicatés)right-to-left text.

5.5.4 empHelement

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

5.5.5 flagattribute

The f1ag attfibute acts as a Boolean variable with the'initial value false. A flag is implicitly declared by
an assertion|or rule having a f1ag 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 purposq of flags is to convey state or severity information to a subsequent process.

5.5.6 fpi attribute

The fpi attrlbute contains a formal public identifier for the schema, phase or other element.

5.5.7 icorattribute

The icon attfibute contains the location of a graphics file containing some visible representation pf the
severity, sigmificanee or other grouping of the associated element.

5.5.8 pelement

The p element represents a paragraph of natural language text containing maintainer and user
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 property of an
assefretenrenttypicatty shoutd—beimformmatiomr pertaimingtovatidationr—Aproperty of @ report element
typicqlly should be information for document augmentation (post schema validation informatien s¢t.)

NOTH3  Properties do not participate in the validation of constraints.

For additional information on Schematron properties, see Annex N.

5.5.1[1 role attribute

The fole attribute is a name describing the function of the assertiofy or context node in|the pattern.
If thel assertion has a subject attribute, then the role labels the ar¢.between the context rode and any
nodes$ which match the path expression given by the subject attribute.

5.5.12 see attribute

The dee attribute contains the URI [IRI] of external information of interest to maintainers|and users of
the s¢hema.

5.5.1B span element

The gpan element encloses a portion of sgme paragraph that should be rendered in a distingt way, keyed
with the c1ass attribute.

5.5.14 subject attribute

The dqubject attribute contains a path allowing more precise specification of nodes. The path expression
is evdluated in the context of the context node of the current rule. If no subject attribute]is specified,
the clirrent context node may be used.

NOTH The subsgect attribute is required because it is possible that the rule context has beeh selected for
reasops of convenience or performance, in association with the particular assertion tests. In such cases, the
rule dontext is\not useful to identify users, and the nodes located by the subject attribute can bg more useful.
Similgrly, it can be impossible to determine from an assertion test which nodes the assertion test|has tested. In
such g cdse;the nodes located by the subject attribute can be more useful.

5.5.15 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:

a query language binding;
a schema document;
an instance to be validated;

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

attribute on the schema element shall be used;

a phase name, or #ary if all patterns shall be active patterns, or #pErauULT if the defaultPhase

a list of 1

NOTE Th
of Schematro
specific diagn
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) ",
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the complex syntax by not containing the following XPaths.

hclude
htternf@abstract="true"]

btfern[@is-a]

I uses
b rich,

dtoa

in all

bf the

hssing
bsert

yntax

//sch:
//sch:
//sch:
//sch:
//sch:p

//sch:

10

rule[@abstract="true"]
extends
report

diagnostics

title

© ISO/IEC 2020 - All rights re

served


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

6.3

ISO/IEC 19757-3:2020(E)

Abstract pattern processing

Abstract patterns allow a common definition mechanism for structures which use different names 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 and rows
contain entries, as defined in the following example using the default query language binding:

<sch:

pattern abstract="true" id="table">

<sch:rule context="S$table">
<sch:assert test="S$Srow">
The element <name/> is a table. Tables contain rows.
</sch:assert>

</3

e oo

<sd
1

</ 4
</scH

Whe a pattern element has the attribute is-a with a value specifyingthe name of an abst]
he pattern is an instance of an abstract pattern. Such a pattern shall not contain any r4

then
but s}

The flollowing example uses the abstract pattern for tables given above to create three

table

<sch
<sd
<sd
<sd
</scH

<sch
<sd
<s(
<sd
</scH

<sch
<sd
<sd
<sd
</scH

Whern creating ahuinistance of an abstract pattern, the parameter values supplied by the p
ce the parameter references used in the abstract patterns. The examples above us
r language binding in which the character $ is used as the delimiter for parameter refg

repla
query

Thus

h:rule context="S$row">

sch:assert test="Sentry">

he element <name/> is a table row. Rows contain entries.
/sch:assert>

ch:rule>

:pattern>

nall have param elements for all parameters used in the abstract'pattern.

b with different names or structures.

pattern is-a="table" id="HTML Table">

h:param name="table" value="table"/>
h:param name="row" value="tr"/>
h:param name="entry" value="td|th"/>
tpattern>

pattern is-a="table" id="CALS Takle">
h:param name="table" value="talgze"/>
h:param name="row" value=".//Row"/>
h:param name="entry" values"entry"/>
:pattern>

pattern is-a="table"g/id="calendar">

h:param name="table! “Value="calendar/year"/>
h:param name="row'\ value="week"/>

h:param name="en{¢y" value="day"/>

tpattern>

given the abstract patterns defined earlier in this clause, the patterns define

ract pattern,
le elements,

patterns for

ram element
b the default
brences.

1 above are

equiv

<sch:

atertto the foltowing, withr the Taelements showmexpamnded:

pattern id="HTML table">

<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:as
The ele
</sch:a
</sch:rul

sert test="entry">

ment row is a table row. Rows contain entries.
ssert>

e>

</sch:pattern>

<sch:pattern id="calendar">

</

6.4 Query

A query lang

A query lang

<sch:rule
<sch:a

context="calendar/year">
sert test="week"

The el€q
</sch:d
</sch:rulf
<sch:rulfq
<sch:as
The el€d
</sch:4d
</sch:rull
sch:pattd

the gensg
the rule

the asse

the datd
treatme
items ar

the name
the valy
the 1et Y

the docyl
or sequs

the vari

ment year is a table. Tables containing rows.
ssert>

e >

context="week">

sert test="day">

ent week is a table row. Rows contain entries.
ssert>

e >

rn>

y language binding

uage binding shall provide the following:

context query language; the rule-context scope;
rtion test, a function which returns a data valtue coercible into Boolean.
uage binding may also provide the following:

models of the various query languages, the conversion between data models, an|
ht of information items: which information items are stripped or ignored, which inform
e errors, and which informatioh items are used;

query language, a function which returns a data value coercible into a string;
e-of query language;a function which returns a data value coercible into a string;
Falue query language, a function which returns a data value;

hents selecting query language, a function which returns a data value interpretable as
nce of IRIs;

hble\delimiter convention, a lexical convention such as a delimiter by which the us

ral query language used; a name token which identifies the query language; the data model;

d the
ation

alist

b of a

variable

ind query expression shall be recognized;

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
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
query language bindings.

6.5 |Order and side-effects

The drder in which elements are validated is implementation-dependent, without altering the validity
of thq instance.

The drder in which patterns are used is implementation-dependent, without'altering the vplidity of the
instapce.

The drder in which assertions are tested is implementation-dependént, without altering the validity of
the ifjstance.

The dnly elements for which order is significant are the rule@and1et elements.

A rule element acts as an if-then-else statement withiteach pattern. An implementation may make
orderf non-significant by converting rules context expressions to elaborated rule-context ekpressions.

A 1et{element may use lexically previous variables'within the same rule or global variableg.

All q;lleeries shall act as pure functions. Queries-shall not alter the instance in any way vidible to other
queries. This document does not specify any outcome augmentation of the instance being yalidated.

NOTH The behaviour of the rule element allows constraints that would require a complex contgxt expression

to be factored into simpler expressions in different rules.

7 (onformance

7.1 |Simple conformance

A simple-conformance implementation shall be able to report for any XML document thgt it does not
confdgrm to thecenstraints expressed by a given Schematron schema.

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

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

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.
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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.

Compact Syntax) schema.

binding

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

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

A Schematron schema's attributes shall conform to the grammars specified by the query language
in use.

A Schen
global c

The valu
XML bei

A full-confor
schema whe

NOTE1 It
whether the
instance. The
incorrectness
validation.

NOTE2 It
validation ref

atron schema shall have one definition only in scope for any global variable name-i
ntext and any local variable name in the local context.

es of the attributes flag, id, name and prefix shall be well-formed namesiin the vers
hg used.

mance implementation shall be able to determine for any XML document and for any]
Fher the document is valid with respect to the schema.

s not a requirement of this document that a full-conformance implementation be able to dete
balidation will terminate or whether the queries are feasible @gainst some other schema ff
ability to determine these depends on the query language used. Where the query language 3
to be established, implementations are encouraged to feport this information as part

orts in the Schematron Validation Report Language, defined in Annex D.
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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 Syntax) schema.

# Cogyright © ISO/IEC 2017
# Thqg following permission notice and disclaimer shall be included in all
# cogies of this XML schema ("the Schema"), and derivations of the Schemal:

Pejmission is hereby granted, free of charge in perpetuity, to any
peyson obtaining a copy of the Schema, to use, copy, modify, mergérand
digtribute free of charge, copies of the Schema for the purposes, af
deyeloping, implementing, installing and using software based lbn<the
Scllema, and to permit persons to whom the Schema is furnished to do so,
suljject to the following conditions:

H= H= S

THH SCHEMA IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY, KIND, EXPRESS OR
IMRLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES<©F) MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. "IN NO EVENT SHALL
THH AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY\CLAIM, DAMAGES OR
OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE,
ARJSING FROM, OUT OF OR IN CONNECTION WITH THBENSCHEMA OR THE USE OR
OTHER DEALINGS IN THE SCHEMA.

H= H= S H o

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

+H= H=

"THIS SCHEMA HAS BEEN MODIFIED FROMNTHE SCHEMA DEFINED IN ISO/IEC 19757-3,
AN} SHOULD NOT BE INTERPRETED AS:COMPLYING WITH THAT STANDARD".

+H= =

namegpace local = ""
defaylt namespace sch = "httpsl//purl.oclc.org/dsdl/schematron”

startl = schema

# Elgment declarations
schena =
glement schemd
attribute id { xsd:ID }?,
rich,
attpdbute schemaVersion { non-empty-string }?,
attwdbute defaultPhase { xsd:IDREF }?,
atsribute 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)?*)
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diagnostic

element
att
att
ric
(fo

}
diagnostics
dir

element
att
(fo

}
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diagnostic {

ribute id { xsd:ID 1},
ribute role { roleValue }?,
h,
reign & (text | value-of | dir |

emph | span) *)

element diagnostics { foreign & inclusion* & diagnostic* }

dir {
ribute value {
reign & text)

"ltr" I "rtl" }?,

elen

emph =
extends
element]

(at]

|

for

}

let =
element]
aty
(at]
|
name =
element]
aty
for

}

ns
element]

aty

aty

for

}

element]
aty
aty
aty
(fo
}
param =
element]
aty
aty
}
pattern =
element]
aty

ent emph { text }

extends {

tribute rule { xsd:IDREF }
attribute href { urivalue }),
leign-empty

let {

ribute name { nameValue 1},
tribute value { string }
foreign-element+)

name {
ribute path { pathValue }?,
eign-empty

ns {

ribute uri { urivalue },
ribute prefix { nameValue },
eign-empty

p {

ribute id { xsd:ID }7?,

ribute class { classValue\}?,
ribute icon { uriValue\}?,

reign & (text | dir [emph | span)*)

param {
ribute name, {\pameValue 1},
ribute valwe\™ non-empty-string }

pattérn {
riluwte documents { pathvalue }7?,

ri

(fo
&
&

16

1Ly

reign

inclusion*

((attribute abstract { "true"
attribute id { xsd:ID },
title?,

(p*, let*, rule*))

| (attribute abstract { "false"
attribute id { xsd:ID }?,
title?,
(p*, letx,

| (attribute
attribute
attribute
title?,
(p*, param*))))

by

12,

rule*))
abstract { "false"
is-a { xsd:IDREF 1},
id { xsd:ID }?,

12,
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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 }?,
attribute scheme { text }?,

ISO/IEC 19757-3:2020(E)

(foreign & (text | name | value-of | emph | dir | span)?¥*)
repogt =
glement 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 | dir | span)?*)

rule |=
glement rule {
attribute flag { flagValue }?,
rich,
linkable,
(foreign
& inclusion*
& ((attribute abstract { "true" },
attribute id { xsd:ID 1},
let™,
(assert | report | extendscd|“p)+)
| (attribute context { pathValue },
attribute id { xsd:ID»}P?,
attribute abstract {N"false" }?,
let>*,
(assert | report™ extends | p)+)))

span |=
glement span {

attribute class,  {* classValue },
(foreign & teXxt)

titlg = element tiktle { (text | dir)* }
valug-of =

dlement vé@dwe-of {

attfibute select { pathvalue },
foreign-empty

# commerr—dectarettonrs
inclusion =
element include {
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
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foreign-attributes = attribute * - (local:* | xml:*) { text }*
foreign-element =
element * - sch:* {

(attribute * { text }
| foreign-element
| schema
| text)*
}

# Data types
urivValue = xsd:anyURI
pathValue = string

exprValue = string
fpivalue = string
langValue H xsd:language
roleValue H string
flagValue o string
nameValue H string

# In the degfault query language binding, xsd:NCNAME
classValue F string
non-empty-sftring = xsd:token { minLength = "1" }

18 © ISO/IEC 2020 - All rights reserved
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Annex B
(normative)

Schematron schema for additional constraints

<l--

© ISO/IEC 2017

The following permission notice and disclaimer hall be inclided in all
copigs of this XML schema ("the Schema"), and derivations of the Schema:

Permission is hereby granted, free of charge in perpetuity, to any
persqn obtaining a copy of the Schema, to use, copy, modify, merge and
distgibute free of charge, copies of the Schema for the purposes of
developing, implementing, installing and using software based on the
Scherja, and to permit persons to whom the Schema is furnished to do (o)
subjgct to the following conditions:

THE 4CHEMA IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPL]ED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNHSS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DRAMAGES OR
OTHEH LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT QRN\OTHERWISE,
ARISING FROM, OUT OF OR IN CONNECTION WITH THE SCHEMA OR~I'HE USE OR

OTHEH DEALINGS IN THE SCHEMA.

In adqdition, any modified copy of the Schema shall inglude the following
notige:

THIS |SCHEMA HAS BEEN MODIFIED FROM THE SCHEMA DBEFINED IN ISO/IEC 19757-3,
AND 4HOULD NOT BE INTERPRETED AS COMPLYING WITH/THAT STANDARD."

-—>

<sch{schema xmlns:sch="http://purl.oclc.ogg/dsdl/schematron" xml:lang="en">
sch:title>Schema for Additional Copfstraints in Schematron</sch:title>
sch:ns prefix="sch" uri="http://purl.oclc.org/dsdl/schematron"/>
sch:p>This schema supplies someyConstraints in addition to those given in fthe
ISO/IEC 19757-2
(RELAX NG Compact Syntaxd)y Schema for Schematron. </sch:p>
sch:pattern>
<sch:rule context="seghvactive">
<sch:assert test="//sch:pattern[@id=current () /@pattern]"> The pattefn
attribute“~of the active element shall match the id
attribtute of a pattern.</sch:assert>
</sch:rule>
<sch:rule eontext="sch:pattern[@is-a]">
<schgasgert test="//sch:pattern[@abstract="true'] [@id=current()/@isfal"> The
1s-a attribute of a pattern element shall match
the id attribute of an abstract pattern.
<Jsch:assert>
</fseh:rule>
Kskh:rule context="sch:extends">
<sch:assert test="//sch:rule[Qabstract="true'] [@id=current ()/Qrule]|'> The rule
CI.LLJ.J_lJu.LC UL dll T LCILK}{D clculcuL D].lcl.ll J.LLC{LL,IJ. L].IC J_kjl
attribute of an abstract rule.
</sch:assert>
</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 the
same name.
</sch:assert>
</sch:rule>
</sch:pattern>
</sch:schema>

© ISO/IEC 2020 - All rights reserved 19
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Annex C
(normative)

Default query language binding

A Schematron schema with no query language binding or a queryBinding attribute with the value xs1t,
in any mix of upper and lower case letters, shall use the following binding.

The que

the data

The rule
root nog

allow th

implemd

The ass

Boolean

The nan

value. T

query t4

The val
string v

The let v

The doc
XPath, a

The not
name to

charactg
name de

a literal

A Schem

the use

model used shall be the data model of those specifications.

context shall be interpreted according to Production 1 of XSLT1. The rule context m|
les, elements, attributes, comments and processing instructions. An implementatior
e rule context to be text nodes at user option however implementations may reject or
nt schemas which specify text nodes.

value.

e query shall be interpreted according to Production¢14 of XPath, as returning a s
bpically, the path attribute contains an expression returning an element node: the
kes the local or prefixed name of the node, not its ¥alue.

1e-of query shall be interpreted according-to Production 14 of XPath, as return
hlue.

alue shall be interpreted according to Production 14 of XPath, as returning a string v

ments attribute of the pattern element shall be interpreted according to Production
5 returning one or more IRI strings that are evaluated using the document () function.

ken with the character s~This is a character not found as a delimiter in URLs or XPath

limiter. Such a characster may subsequently be used as a delimiter for a variable name
character.

atron let expression shall be treated as an XSLT1 variable. The XSLT1 $ delimiter sig
of a variables in a context expression, assertion test, name query, value-of query

expressllon. The'character s not followed by the name of an in-scope variable shall be treate

literal c

The XSLT1 x

araceter.

'y language used shall be the extended version of XPath specified in XSLT1. Consequlently,

ay be
may
Fail to

ertion test shall be interpreted according to Production 14<of XPath, as returnfing a

tring
name

ing a

hlue.

14 of

htion for signifying the use of-parameter of an abstract pattern shall prefix the parajneter

5. The

r s not followed by the name of an in-scope parameter shall not be treated as a paraineter

or as

hifies
or let
]l as a

b velement may be used, in the XSLT1 namespace, before the pattern elements.

The XSLT1 copy-of element may be used, in the XSLT1 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.
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ISO/IEC 19757
Annex D
(informative)

Schematron Validation Report Language

Description

-3:2020(E)

The §
repot

The
genel

All el
name

http

Elem
scher
URIf

o

2

Coqg

Thd
coy
Peq
pef
didg
dey
Sch
su

THH
IMH
FIT
THH
OTH
AR]
OTH

chematron Validation Report Language (SVRL) is a simple XML language which/may
ting the results of Schematron validation and for conformance suites.

ate the same elements in a different order.

ements shown in the grammar for Schematron Validation Report Language are quali
space URLI:

//purl.oclc.org/dsdl/svrl

bnts related to the same subordinate document should-be grouped together. In
has, the prefix svr1 is taken as bound to the Schematron Validation Report Languag
br exposition purposes. The prefix svrl is not reservéd or required by this document,

RELAX NG compact syntax schema
yright © ISO/IEC 2019

following permission notice andwdisclaimer shall be included in all
ies of this XML schema ("the SeHema"), and derivations of the Schema:
mission is hereby granted, £ree of charge in perpetuity, to any
son obtaining a copy of the>Schema, to use, copy, modify, merge and
tribute free of charge, ~topies of the Schema for the purposes of
eloping, implementing,\Mmnstalling and using software based on the
ema, and to permit persons to whom the Schema is furnished to do so,
ject to the following conditions:

SCHEMA IS PRQVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
LIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
NESS FOR A RARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL

AUTHORS{QR+ COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR
ER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE,
SING «FROM, OUT OF OR IN CONNECTION WITH THE SCHEMA OR THE USE OR
ER, DEALINGS IN THE SCHEMA.

In

F be used for

brder of elements in an SVRL is implementation-dependent; different, implementations may

Fied with the

subsequent
b namespace

:Hr‘Hi";r\h, an modified cop of the Schema shall include the Fr\'l'\r\ninrj

H= S S T T S S S S S S S SHE R S SR S S S T S S S S

notice:

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 |
}
# only namespaces from sch:ns need to be reported
ns-prefix-in-attribute-values =
element ns-prefix-in-attribute-values ({
attribute prefix { xsd:NMTOKEN },

successful-report) *

att
emp
}
# only acti

ribute uri { text },
ty

ve patterns are reported

)*)+

active-pattern =
element active-pattern ({
attribute id { d:NCName }°2
attlribute documents { text }?,

attlribute name { text }?,
attjribute role {string }?,
empty

}
# only ruls
fired-rule
element]
aty
aty
aty
aty
aty
aty
emp)
}
# only refd
diagnosticH
element]
aty
hun
}
# only faill
failed-ass¢g

s that are fired are reported,

fired-rule {
ribute id { xsd:NCName }°?,
ribute name { text }?,
ribute context { text },
ribute role { string }?,
ribute flag { string }7?,
ribute document { xsd:anyURI }?,
ty

rences are reported,
reference =
diagnostic-reference {

ribute diagnostic { xsd:NMTOKEN },
an-text

not the diagnostic

led assertions are reported
rt =

element] failed-assert {
attjlist.assert-and-report, diagnostic-reference*, property-reference*, human-fext
}
# only sucdessful asserts are reported
successful-report =
element successful-report {
attllist.assert-and-report, diagnostic-reference*, property-reference*, human-fext
}
# property-freference
property-relference =
element| property-wefierence {
attlribute pfoperty { xsd:NMTOKEN },
attlribute (role { text 1}7?,
attlribute=scheme { text }?,
humanstext
}
# human text
human-text =
element text ({
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 }?,

att

22

ribute dir { text }?,
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text
}
# emphasis
emph =
element emph {
attribute class { text }?,
text
}
# arbitrary markup
span =
element span {
attribute class { text },
text

# fogeign

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

glement * - svrl:* {

(attribute * { text }
| foreign-element
| text)*

attlidst.assert-and-report =
dttribute id { xsd:NCName }°?,
dttribute location { text 1},
dttribute test { text 1},
dttribute role { string }7?,
dttribute flag { string }?

= schematron-output

D.3 |Schematron Schema

The dorresponding Schematron schema is:

Copyyight © ISO/IEC 2014

The following permission notice and disclaimer shall be included in all
copidgs of this XML schema ("theé(Schema"), and derivations of the Schema:

Permission is hereby granted,\lfree of charge in perpetuity, to any person obtai

copy |of the Schema, to usepseépy, modify, merge and

distgibute free of chargel ropies of the Schema for the purposes of
developing, implementing’,, installing and using software based on the
Scherja, and to permitepersons to whom the Schema is furnished to do so,
subjgct to the folléwing conditions:

THE JCHEMA IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING.BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNHSS FOR A/BARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
THE AUTHORS (ORMVCOPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR
OTHEH LIABILTTY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE,
ARISING FROM, OUT OF OR IN CONNECTION WITH THE SCHEMA OR THE USE OR
OTHEHR BWATINGS IN THE SCHEMA.

In adqdition, any modified copy of the Schema shall include the following

hing

notice:

THIS 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>

© ISO/IEC 2020 - All rights reserved
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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>
<sch:rule abstract="true" id="empty">
<sch:extends rule="childless"/>
sch:assert test="string-length (normalize—-space( )) = 0"> The <sch:name
element should be empty. </sch:assert>
</glch:rule>

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

</sch:assert>
<sch:assert
test="count (svrl:text) + count(svrl:ns-prefix-in-attribute-values)
+count (svrl]: fired-rule) + count (svrl:failed-assert) +
count (svrl:successful-report) = count (*)">
<sch:name/> may only contain the following element&y text,
ns-prefix-in-attribute-values, active-pattern, g£ihned-rule, failed-assgrt
and
successful-report. </sch:assert>
<sch:assert test="svrl:active-pattern">
<sch:name/> should have at least one actdwe pattern. </sch:assert>
</glch:rule>
<sdh:rule context="svrl:text">
<sch:extends rule="childless"/>
</gch:rule>
<sch:rule context="svrl:diagnostic-refergnce">
<sch:extends rule="childless"/>
<sch:assert test="string-length (€diagnostic) &gt; 0">
<sch:name/> should have a @dlagnostic attribute, giving the id of
the diagnostic.
</sch:assert>
</glch:rule>
<sdh:rule context="svrl:nstprefix-in-attribute-values">
<sch:extends rule="second-level"/>
<sch:extends rule="empty"/>
<sch:assert
test="followihg-sibling::svrl:active-pattern
or followingzsibling::svrl:ns-prefix-in-attribute-value"
> A <schwname/> comes before an active-pattern or another
ns-prefibx-in-attribute-values element. </sch:assert>
</gch:rule>
<sch:rule (context="svrl:active-pattern">
<schftextends rule="second-level"/>
<s&hiextends rule="empty"/>
</glch{pule>
<s e rtte—eorrtertt=tsvritfirect—rute
<sch:extends rule="second-level"/>
<sch:extends rule="empty"/>
<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) =

24 © 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:rule>
<!-- Catch-all rule-->
ch:rule context=r+n"

<sch:report test="true()"> An unknown <sch:name/> element has been
</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 () /Q@id]¥D]) "> Id attr
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( Sattribgte ) &gt; 0"> The <sch:nam
should have a <sch:value-of selectE>"Sattribute /name()"/> attri
</sch:assert>
</sch:rule>
/sch:pattern>
sch:pattern is-a="requiredAttribute">
<sch:param name="context" value="gyrl:diagnostic-reference"/>
<sch:param name="attribute" valple="@diagnostic"/>
/sch:pattern>
sch:pattern is-a="requiredAttribtte">
<sch:param name="context" FHalue="svrl:failed-assert | svrl:successful-
<sch:param name="attribute" value="@location"/>
/sch:pattern>
sch:pattern is-a="requiredAttribute">
<sch:param name="gontext" value="svrl:failed-assert | svrl:successful-r
<sch:param name="attribute" value="@test"/>
/sch:pattern>
sch:pattern is-aswrequiredAttribute">
<sch:param~name="context" value="svrl:ns-prefix-in-attribute-values"/>
<sch:paramihmame="attribute" value="Q@uri"/>
/sch:pattesn>
sch:pattérn’ is-a="requiredAttribute">
<scl:param name="context" value="svrl:ns-prefix-in-attribute-values"/>
<gch:param name="attribute" value="@prefix"/>
/seh:pattern>
</sclf ns€hema>

hsed.

ibutes

/> element
bute.

report"/>

bport"/>
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Annex E
(informative)

Design requirements

Motivating design requirements for the schema language with the default query language binding
include the following:

support
docume
formed ]

include

support
stateme

support

Motivating ¢
not include t

simple s
ISO/IEC

— replacer]
— single-p
Certain outc

— specific

represelllt abstract patterns such as the head+body pattern;

progressive validation of compound documents; acompound documentis anotionalins
ht which has been divided into the original instance and a number of subordinate
KML documents; these subordinate documents may also contain schema<like informa

hssertions or abstract rules from an external file;

a one-to-one mapping between the natural-language statements’and artificial-lang
hts;

the generation and labelling of arcs between information\téms.

esign requirements for the schema language with<he default query language bindi
he following.

pecification of constraints that are simply expressed by grammar-based validation, st
19757-2 (RELAX NG) schemas;

hent of any other standard schema language for XML;
hss or streamable implementations
pmes are out-of-scope for this document:

ition of a type system;

— generation of links between multiple occurrences of some datum across multiple documents f

purpose
Motivating 1

support

of consistency-checking.
equirements for the changes introduced in this document include the following;

more queyy language bindings, in particular XSLT3.

tance
well-
tion;

ruage

hg do

chas

br the
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Annex F
(informative)

Use of Schematron as a vocabulary

The following Schematron element types may be used as vocabulary elements by other st
schemas. The semantics of element types used externally should follow this document:

-3:2020(E)

andards and

— glchema;

— pattern,

— 1ule;

— dssert,

— 1report.

Thes¢ elements should use the standard Schematron namespace specified in 5.2.

When Schematron elements other than the schema elemént are used as vocabulary
other| standards and schemas, the other standard or schema should specify mechanisms
information otherwise supplied by Schematron elements; such as ns or let.

elements by
for defining

© ISO/IEC 2020 - All rights reserved
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Annex G
(informative)

Use of Schematron for multi-lingual schemas

The following Schematron schema shows how multiple languages may be supported.

. ool - Lt . PaCE | ul o ldaodl baomodt o1 1. =t 1
<sch:schemg # # & o &

<sch:tiftle>Example of Multi-Lingual Schema</sch:title>
<sch:pattern>
<sdh:rule context="dog">
<sch:assert test="bone" diagnostics="dl d2"> A dog should have a begn¢.
</sch:assert>
</gch:rule>
</sch:pattern>
<sch:dijagnostics>
<sdh:diagnostic id="d1l" xml:lang="en"> A dog should have a bene. </sch:diagnogtic>
<sdh:diagnostic id="d2" xml:lang="de"> Ein Hund sollte ein/Bein haben. </
sch:diagnos|tic>
</sch:diagnostics>
</sch:schema>
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Annex H
(normative)

Query language binding for XSLT?2

-3:2020(E)

The xs1t2 query language binding allows schemas implemented using XSLT2. All implementations that
support the xs1t2 query language binding should also support xpath2 query language binding.

A Sch
lowei

case letters, shall use the following binding.

he querylanguage used shall be the extended version of XPath2 specified in XSLT2 wit

onstructed from an infoset or a PSVI. All namespaces, prefixes, fun¢tions and oper3

O o0 o =

xtensions, in the appropriate namespace.

he rule context shall be interpreted according to Production 1 of XSLT2. The rule
e root nodes, elements, attributes, comments and processing instructions, includin
f these. An implementation may allow the rule context to be text nodes at user opt
mplementations may reject or fail to implement schemas which specify text nodes.

ool —|

—

he assertion test shall be interpreted accordingfo'Production 1 of XPath2, using fn:
he result of evaluating the expression and to find the effective Boolean value.

-

he name query shall be interpreted according to Production 1 of XPath2, using fn:nod
he result of evaluating the expression which should be an element or attribute node a
string value.

Q

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

—

The 1et value shall be interpreted according to Production 1 of XPath2.

The documents attribiite’of the element shall be interpreted according to Production 1
eturning a sequence of strings that are evaluated using the document () function.

—

he notation for-signifying the use of a parameter of an abstract pattern shall prefix th
ame tokerwith the character s. This is a character not found as a delimiter in URLs or
haractef $ not followed by the name of an in-scope parameter shall not be treated as

O S O 9 -

literal character.

ematron schema with a queryBinding attribute with the value xs1t2, in any mix (Lf upper and

h backwards

ompatibility mode as false. Consequently, the data model used shall bé-the data mpdel of XDM

tors defined

y XPath2 Functions shall be available. An implementation may allow user-written fiinctions and

context may
g sequences
ion however

oolean () On

e—-name () On
hd returning

string () On

bf XPath2, as

e parameter
XPaths. The
a parameter

ame-delimiter. Such a character may subsequently be used as a delimiter for a variable name or as

A Schematron 1et expression shall be treated as an XSLT2 variable. The XSLT2 s delimiter signifies
the use of a variables in a context expression, assertion test, name query, value-of query 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 their 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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