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oreword

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
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Introduction

This Recommendation | International Standard specifies version 1 and version 2 of a mapping from a W3C XML Schema
definition (an XSD Schema) into an Abstract Syntax Notation One (ASN.1) schema. The mappings can be applied to any
XSD Schema. Both mappings specify the generation of one or more ASN.1 modules containing type definitions, together
with ASN.1 XER encoding instructions. These are jointly described as an ASN.1 schema for Extensible Markup Language
(XML) documents. This ASN.1 schema (produced by either version of the mapping), when used with the ASN.1 Extended
XML Encoding Rules (EXTENDED-XER), can be used to generate and to validate the same set of W3C XML 1.0
documents as the original XSD Schema. The resulting ASN.1 types and encodings support the same semantic content as
the XSD Schema. Thus ASN.1 tools can be used interchangeably with XSD tools for the generation and processing of
the specified XML documents.

Other standardized ASN.1 encoding rules, such as the Distinguished Encoding Rules (DER) or the Packed Encoding

RulesHPER);tarbe-tsedHconjunction-with-this-standardized-meappingbut-produce-encotingsfor-versiorn—2-pf the
mappjng that differ from (and are less verbose than) those produced by version 1 for XSD constructs involving-dat¢s and
times|or wildcards.

The gombination of this Recommendation | International Standard with ASN.1 Encoding Rules~provides| fully
standgrdized and vendor-independent compact and canonical binary encodings for data originally defined using anf XSD
Schema.

The ASN.1 schema provides a clear separation between the specification of the information content of megsages
(their]abstract syntax) and the precise form of the XML document (e.g., use of attributes instead of elements). This fesults
in both a clearer and generally a less verbose schema than the original XSD Schema.

Annek A forms an integral part of this Recommendation | International Standard, and’is an ASN.1 module contaifing a
set offASN.1 type assignments that correspond to each of the XSD built-in types for version 1 of the mapping. Magpings
of X4D Schemas into ASN.1 schemas either import the type reference namés of those type assignments or inclugle the
type definitions in-line.

Annek B also forms an integral part of this Recommendation | International Standard and provides the ASN.1 modyle for
versign 2 of the mapping.

Annek C does not form an integral part of this Recommendation | International Standard, and summarizes the pbject
identifier, OID internationalized resource identifier and object descriptor values assigned in this Recommendgtion |
Interrjational Standard.

Annek D does not form an integral part of this Recommendation | International Standard, and gives examples pf the
mappjng of XSD Schemas into ASN.1 schemas.

Annek E does not form an integral part of thissRecommendation | International Standard, and describes the use pf the
mappjng defined in this Recommendation [“hternational Standard, in conjunction with standardized ASN.1 Encpding
Ruleg} to provide compact and canonicakencodings for data defined using an XSD Schema.

© ISO/IEC 2021 - All rights reserved Rec. ITU-T X.694 (02/2021) v
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INTERNATIONAL STANDARD
ITU-T RECOMMENDATION

1

Information technology — ASN.1 encoding rules: Mapping W3C XML
schema definitions into ASN.1

Scope

This Recommendation | International Standard specifies two versions of a mapping from any XSD Schema into an
Abstract Syntax Notation One (ASN.1) schema. The ASN.1 schema for both versions support the same semantics and
validate the same set of XML documents.

This
of theg
those

N

sp
th
as

Therg

(e.g.,
synta

2

The f
referd
the eq
revisi
the p
specif
Telec]
W3C
Intern
Stand

2.1

N
be
bg

Recommendation | International Standard specifies the final XER encoding instructions that are to be applied.
defined mapping to ASN.1 types, but does not specify which syntactic form is to be used for the specificat
final XER encoding instructions, or the order or manner of their assignment.

DTE — Implementers of tools generating these mappings may choose any syntactic form or order of assignment.that result
ecified final XER encoding instructions being applied. Examples in this Recommendation | International-Standard genera|
P type prefix form, but use of an XER Encoding Control Section may be preferred for the mapping of @cormplete XSD Sq
a matter of style.

are different ways (syntactically) of assigning XER encoding instructions for use in&XTENDED-XER encq
use of ASN.1 type prefix encoding instructions or use of an XER encoding contral*section). The choice of]
ttic forms is a matter of style and lies outside the scope of this Recommendation.jinternational Standard.

Normative references

bllowing Recommendations | International Standards and W3C-specifications contain provisions which, th
nce in this text, constitute provisions of this Recommendation|International Standard. At the time of publig
itions indicated were valid. All Recommendations, International Standards and W3C specifications are subj
bn, and parties to agreements based on this Recommendation | International Standard are encouraged to inves
pssibility of applying the most recent edition of the Recommendations, International Standards and
ications listed below. Members of IEC and 1SO mdintain registers of currently valid International Standard
bmmunication Standardization Bureau of the ITU-maintains a list of currently valid ITU-T Recommendation
maintains a list of currently valid W3C specifications. The reference to a document within this Recommend
ational Standard does not give it, as a stand-alone document, the status of a Recommendation or Interng
ard.

Identical Recommendations | International Standards

DTE — The complete set of ASN-1*Recommendations | International Standards is listed in this clause, as these documents
applicable in particular uses,of-this Recommendation | International Standard. Where these are not directly referenced
dy of this Recommendatien.|International Standard, a T symbol is added to the reference.

— Recommendation ITU-T X.680 (2021) |ISO/IEC 8824-1:2021, Information technology — Abstract 3
Notatioh @ne (ASN.1): Specification of basic notation.

— Recommendation ITU-T X.681 (2021) | ISO/IEC 8824-2:2021, Information technology — Abstract 3
Notation One (ASN.1): Information object specification.

—>~Recommendation ITU-T X.682 (2021) | ISO/IEC 8824-3:2021, Information technology — Abstract §
Notation One (ASN.1): Constraint specification.
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Notation One (ASN.1): Parameterization of ASN.1 specifications.

D oot 11 DA _A4.9004 1oL i $aal 1 Aleet 4
- RELUTTITICTIUAQtuiT TTU=T A.U00 (ZUZL) [T TOUMMEL 00Z25%~%. ZUZL, TITUTTTHAUUTT IELITTTUTUYY — Alstidll \.yntaX

— Recommendation ITU-T X.690 (2021) | ISO/IEC 8825-1:2021, Information technology — ASN.1 encoding
Rules: Specification of Basic Encoding Rules (BER), Canonical Encoding Rules (CER) and Distinguished

Encoding Rules (DER).

— Recommendation ITU-T X.691 (2021) | ISO/IEC 8825-2:2021, Information technology — ASN.1 encoding

rules: Specification of Packed Encoding Rules (PER).

—  Recommendation ITU-T X.692 (2021) | ISO/IEC 8825-3:2021, Information technology — ASN.1 encoding

rules: Specification of Encoding Control Notation (ECN).

—  Recommendation ITU-T X.693 (2021) | ISO/IEC 8825-4:2021, Information technology — ASN.1 encoding

rules: XML Encoding Rules (XER).
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—  Recommendation ITU-T X.891 (2005) | ISO/IEC 24824-1:2007, Information technology — Generic

applications of ASN.1: Fast infoset.

NOTE — The references above shall be interpreted as references to the identified Recommendations | International Standards

together with all their published amendments and technical corrigenda.
2.2 Additional references
— 1SS0 8601:2019, Date and time — Representation for information interchange — Part 1: Basic rules.
—  W3C XML 1.0:2008, Extensible Markup Language (XML) 1.0 (Fifth Edition), W3C Recommendation,
Copyright © [26 November 2008] World Wide Web Consortium (Massachusetts Institute of Technology,
Institut National de Recherche en Informatique et en Automatique, Keio University),
http://www.w3.org/TR/xml/.
—  W3C XML Namespaces:1999, Namespaces in XML, W3C Recommendation, Copyright © [14,J@nuary
1999] World Wide Web Consortium (Massachusetts Institute of Technology, Institut National de
Recherche en Informatique et en Automatique, Keio University), http://www.w3.org/TR/1999/RE(-xml-
names-19990114.
— W3C XML Information Set:2004, XML Information Set (Second Edition), W3EYRecommendation,
Copyright © [4 February 2004] World Wide Web Consortium (Massachusetts Institate of Technglogy,
Institut National de Recherche en Informatigue et en Automatique, Keio Univefsity),
http://iwww.w3.org/TR/xml-infoset/.
— W3C XML Schema:2004, XML Schema Part 1: Structures (Second Edition), W3C Recommendation,
Copyright © [28 October 2004] World Wide Web Consortium (Massaehusetts Institute of Technglogy,
Institut National de Recherche en Informatique et en “Automatique, Keio Univefsity),
http://www.w3.0rg/TR/xmlschema-1/.
— W3C XML Schema:2004, XML Schema Part 2: Datatypes\(Second Edition), W3C Recommendation,
Copyright © [28 October 2004] World Wide Web Consortiim (Massachusetts Institute of Technglogy,
Institut National de Recherche en Informatique. et en Automatique, Keio Univeysity),
http:/mww.w3.org/TR/xmlschema-2/.
NOTE — When the reference "W3C XML Schema-is used in this Recommendation | International Standard, it
refers to W3C XML Schema Part 1 and W3C XML Schema Part 2.
— IETF RFC 2396 (1998), Uniform resource identifiers (URI): Generic syntax.
— |IETF RFC 3066 (2001), Tags for the ldentification of Languages.
3 Definitions
For the purposes of this Recommendation | International Standard, the following definitions apply.
3.1 Imported definitiens
311 This Recommendation | International Standard uses the terms defined in Rec. ITU-T X.680 | ISO/IEC 8824-1
and i Rec. ITU-T X.6934SO/IEC 8825-4.
NOTE — In particular-the terms "final encoding instructions", "type prefix" and "XER encoding control section" are defined in the
Rdgcommendations International Standards mentioned in this clause.
3.1.2 This:Recommendation | International Standard also uses the terms defined in W3C XML Schema and|W3C
XML|Infarmation Set.
NOTEN — It is believed that these terms do not conflict with the terms referenced in 3.1.1. If such a conflict occurs, the defjnition

of

the term 0 3.1.1 applies.

NOTE 2 — In particular, the terms "schema component™ is defined in W3C XML Schema, and the terms "element information

ite

m" and "attribute information item" are defined in W3C XML Information Set.

NOTE 3 — The terms "top-level simple type definition" and "top-level complex type definition™ do not include XSD built-in types, when
used in this Recommendation | International Standard.

Rec. ITU-T X.694 (02/2021) © ISO/IEC 2021 - All rights reserved
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3.2 Additional definitions
For the purposes of this Recommendation | International Standard, the following additional definitions apply:
3.21 XSD namespace: A namespace with a uniform resource identifier of "http://www.w3.0rg/2001/XMLSchema".

3.2.2 XSI namespace: A namespace with a uniform resource identifier of
"http://www.w3.0rg/2001/XML Schema-instance".

3.2.3 XML namespace: A namespace with a uniform resource identifier of "http://www.w3.0rg/XML/1998/namespace”.

4 Abbreviations

For the purposes of this Recommendation | International Standard, the following abbreviations apply:
ASN.1  Abstract Syntax Notation One

BER (ASN.1) Basic Encoding Rules

DER (ASN.1) Distinguished Encoding Rules

OID Object Identifier

PER (ASN.1) Packed Encoding Rules

URI (IETF) Uniform Resource Identifier

XER (ASN.1) XML Encoding Rules

XML  (W3C) Extensible Markup Language

XSD (W3C) XML Schema

5 Notation

51 This Recommendation | International Standard referencesthe notation defined by Rec. ITU-T X.680 | ISQ/IEC
882441, Rec. ITU-T X.682 | ISO/IEC 8824-3, W3C XML 1.0 andW3C XML Schema.

5.2 When it is necessary in the body of this Recommendation | International Standard to specify, either formally or
in exgmples, the assignment of XER encoding instructionsythe type prefix notation is generally used (but see 6.3 and 6.4).
In Annex A, an XER encoding control section is used.

53 In this Recommendation | International Standard, bold Courier is used for ASN.1 notation and bold Arial is
used for XSD notation and for XSD terms and.¢oncepts.

5.4 The XSD Schemas used in the examples in this Recommendation | International Standard use the prefix »sd: to
identiffy the XSD namespace.

6 Purpose and extent of standardization

6.1 The mapping to-ASN.1 that is specified in this Recommendation | International Standard ensures that:

a) any resulting ASN.1 modules generated by tools conforming to this Recommendation | International
Standard (from the same XSD Schema) define the same (structured) abstract values;

b) all BASIC-XER, CXER, EXTENDED-XER, and binary encodings of that resulting ASN.1 specifi¢ation
will produce the same encodings (subject to encoder's options); and

¢)  all XML documents that conform to the source XSD Schema are valid EXTENDED-XER encodirrgs of

ahstract values of that ASN 1 specification

6.2 There are many aspects of an ASN.1 definition (such as the use of white-space, or of encoding control sections
or type prefixes) that affect neither the abstract values being defined nor the XER or binary encodings of those values.
Such aspects of the ASN.1 definition are generally not standardized in this Recommendation | International Standard.

6.3 There are many different ways in ASN.1 of assigning an XER encoding instruction to a type, including:
a) use of a type prefix for every encoding instruction to be assigned; or
b) use of an encoding control section, with a separate encoding instruction for each required assignment; or

c) use of an encoding control section, with a single encoding instruction making a global assignment, possibly
supplemented by use of a negating encoding instruction for specific types.

© ISO/IEC 2021 - All rights reserved Rec. ITU-T X.694 (02/2021) 3
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6.4 This Recommendation | International Standard specifies when a final XER encoding instruction shall be present,
and uses the syntax of 6.3 a) in most of its examples. However, the use of the different options in 6.3 is not standardized,
and conforming implementations of the mapping may choose any syntactic form (or a mixture of syntactic forms) for the
assignment of final XER encoding instructions.

NOTE — The choice among these options does not affect the final binary or XML encodings.
6.5 A formal specification of the required mapping is not provided.

6.6 This Recommendation | International Standard is concerned only with the mapping of XSD Schemas that
conform to W3C XML Schema.

NOTE - Such conformance can be either by the provision of one or more W3C XSD schema documents or by other means as
specified in W3C XML Schema.

7 Mapping XSD Schemas

7.1 A mapping is based on a source XSD Schema, which is a set of schema components (see W3C XML Sghema
Part 1, 2.2). No particular representation of schema components or sets of schema components is required-or assumgd for
the mppping, although it is expected that the source XSD Schema will usually be provided as one or mgre XML sghema
docurnents (see W3C XML Schema Part 1, 3.15.2).
NOTE 1 - The schema components represented in multiple XML schema documents become part of the Same XSD Schema through
the use of the xsd:include, xsd:redefine, and xsd:import element information items.
NOTE 2 — Since the mapping is defined in terms of schema components (and not in terms of their XML representation), if is not
affected by details of the XML representation, such as the use of multiple schema documents linked by xsd:include and
xsd:redefine element information items, the placement of element information items in-0he or another schema documerfts, the
orfler of xsd:attribute element information items within a xsd:complexType element information item, and so on.
NOTE 3 — Two sets of schema documents that differ in many aspects but represent the same set of schema components ggnerate
the same set of ASN.1 type assignments, with the same final encoding instruetians assigned to them and to their compongnts to
any depth.

7.2 The source XSD Schema shall meet all the constraints imposed by the XSD specification. If the source| XSD
Schema is represented (in part or all) as a set of XML schema documents, each schema document shall be valid accqrding
to the] XSD Schema for Schemas (see W3C XML Schema Partd;Appendix A).

7.3 One or more ASN.1 modules shall be generated-for a source XSD Schema. The number of ASN.1 mqdules
generpted is an implementation option. Each ASN.1 module shall contain zero or more type assignments correspopding
to toprlevel schema components (see 7.6), and zero,ormore special ASN.1 type assignments (see clauses 29, 30, and 31).
The physical order of type assignments within each ASN.1 module is an implementation option. When multiple ASN.1
modulles are generated, the way the generated-type assignments are distributed across those ASN.1 modules is also an
implementation option.

NOTE 1 — The inclusion in the same ASN.1 module of type assignments generated from XSD schema components with different

target namespaces is permitted by this-Clause but not recommended. The preferred mapping is to generate one ASN.1 moddle per

namespace whenever possible. It-is‘also recommended that each special ASN.1 type assignment be inserted in the same ASN.1

mpdule as its associated ASN,1 type assignment (see 29.5, 30.4, and 31.4).
NOTE 2 — The generation 0f ASN.1 type assignments (see 7.6 and 10.4) is not affected by the number of ASN.1 moduleq being
generated (except for the ‘possible use of "External TypeReference™ as specified in 10.2.2), nor by the way the generated type
assignments are distributed across those modules, nor by the physical order of the type assignments within each moddle. In
pafticular, the typeteference names of those type assignments are the same whatever mapping style is used by the implemenation.
NOTE 3 — A full\description of the relationship between the namespace concept of W3C XML Namespaces and naming in ASN.1
is provided in'Rec. ITU-T X.693 | ISO/IEC 8825-4, clause 16. Type reference names and identifiers defined in an ASN.1 module
arg¢ assignedha namespace by means of a NaMESPACE encoding instruction, and otherwise do not have a namespace. The mgpping
generates NaMESPACE encoding instructions where needed.

7.4 y : :
DEFAULTS MODIFIED-ENCODINGS encoding instruction and a GLOBAL-DEFAULTS CONTROL-NAMESPACE encoding
instruction specifying the XSI namespace.

Ottt O o C10 aoP O O Ot 0O O O oG

7.5 A source XSD Schema shall be processed as follows:

a) for each top-level element declaration, an ASN.1 type assignment shall be generated by applying clause 14
to the element declaration;

b) for each top-level attribute declaration, an ASN.1 type assignment shall be generated by applying clause 15
to the attribute declaration;

c) for each top-level simple type definition, an ASN.1 type assignment shall be generated by applying clause
13 to the simple type definition;
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d) for each top-level complex type definition, an ASN.1 type assignment shall be generated by applying clause
20 to the complex type definition;

e) for each model group definition whose model group has a compositor Of sequence or choice, an ASN.1 type
assignment shall be generated by applying clause 17 to the model group definition.

NOTE 1 — The remaining schema components of the source XSD schema will be processed as a result of mapping these schema
components.

NOTE 2 — The order in which schema components are to be mapped is specified in 10.4. The order of the items of the foregoing
list has no significance for the mapping.

7.6 Column 1 of Table 1 lists schema components. Column 2 gives the reference to the clause in W3C XML Schema
that defines the schema component. Column 3 lists the clause that defines the mapping of those schema components into
ASN.1.
Table 1 — Mapping of XSD schema components
XSD schema component W3C XML Schema reference Mapping defined by
attribute declaration Part 1, 3.2 Clause™15
element declaration Part 1, 3.3 Clause 14
complex type definition Part1, 3.4 Clause 20
attribute use Part1, 3.5 Clause 22
attribute group definition Part 1, 3.6 not mapped as such
model group definition Part 1, 3.7 Clause 17
model group Part 1, 3.8 Clause 18
particle Part 1, 3.9 Clause 19
wildcard Part 1, 3.10 Clause 21
identity-constraint definition Part 1, 3.11 ignored by the mapping
notation declaration Part 1, 3.12 ignored by the mapping
annotation Part 1, 3:13 ignored by the mapping
simple type definition Part.1;3.14 Clauses 11, 13
schema Partl, 3.15 Clause 9
ordered Part 2,4.2.2.1 ignored by the mapping
bounded Part 2,4.2.3.1 ignored by the mapping
cardinality Part 2,4.2.4.1 ignored by the mapping
numeric Part 2,4.25.1 ignored by the mapping
length Part 2,4.3.1.1 Clause 12
minLength Part 2,4.3.2.1 Clause 12
maxLength Part 2,4.3.3.1 Clause 12
pattern Part 2,4.3.4.1 Clause 12
enumeration Part 2,4.3.5.1 Clause 12
whiteSpace Part 2,4.3.6.1 Clause 12
maxinclusive Part 2,4.3.7.1 Clause 12
maxExclusive Part 2,4.3.8.1 Clause 12
minExclusive Part 2,4.3.9.1 Clause 12
mininclusive Part2.43.10.1 Clause 12
totalDigits Part 2,4.3.11.1 Clause 12
fractionDigits Part2,4.3.12.1 Clause 12

8 Ignored schema components and properties
8.1 The mapping shall ignore the schema components and properties that are listed in this clause.
8.2 All annotations (see W3C XML Schema Part 1, 3.13) shall be ignored.

NOTE — All attribute information items in a schema document with names qualified with namespaces other than the XSD
namespace (see W3C XML Schema Part 1, 3.13.1) are a property of annotations, and are ignored.
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8.3 All identity-constraint definitions (see W3C XML Schema Part 1, 3.11) shall be ignored.

NOTE - The identity-constraint definition provides mechanisms for specifying referential constraints that can be required in a
valid instance. ASN.1 currently has no concept of such constraints, and such constraints cannot be mapped into a formal ASN.1
specification, but they may be included as normative comments that are binding on an application implementation.

8.4 All notation declarations (see W3C XML Schema Part 1, 3.12) shall be ignored.
8.5 All schema components that are the fundamental facetS (ordered, bounded, cardinality, numeric) of simple type
definitions (see W3C XML Schema Part 2, 4.2) shall be ignored.
8.6 The properties identity-constraint definitions, substitution group exclusions and disallowed substitutions Of element
declarations shall be ignored.
8.7 The properties final, abstract, and prohibited substitutions 0f complex type definitions shall be ignored.
8.8 The property process contents 0f wildcards shall be ignored.
NOTE — There is no support in ASN.1 for any action other than skip.
8.9 The properties fundamental facets and final of simple type definitions shall be ignored.
8.10 All value constraints that are present on any element declarations Or attribute declarations Whose type definifion is

eithen xsd:QName or a simple type definition derived from xsd:QName or xsd:NOTATION shall be ignored.

8.11 All attribute group definitions shall be ignored.

NOTE — The attribute use$ in an attribute group definition become part of the attribute uses of the complex type definitions whosd XML
representation contains a reference to the attribute group definition.

9 ASN.1 modules
9.1 The mapping of an XSD Schema generates one or more ASN.l-modules (see 7.3).

9.2 The ASN.1 "Moduleldentifier" (see Rec. ITU-T X.680 | ISO/IEC 8824-1, clause 13) to be generated by the
mappjng is not standardized. Where IMPORTS statements are used,the ASN.1 module names and module identifiers in
the IMPORTS statements shall be those generated for the ASN:1~mnodules generated by the mapping.

NOTE — The choice of "Moduleldentifier" does not affect the encodings in any of the standard encoding rules.
9.3 The ASN.1 modules shall have a "TagDefault!"of AUTOMATIC TAGS.

94 In each ASN.1 module generated by a version 1 mapping, there shall be an ASN.1 IMPORTS statement impprting
the ASN.1 type reference names in the modulé"named XSD {joint-iso-itu-t asnl(l) specificatign (0)
modules (0) xsd-module (2) versionl(1)} specified in Annex A that are referenced in the ASN.1 module.

9.5 In each ASN.1 module generated by a Version 2 mapping, there shall be an ASN.1 IMPORTS statement
impofting the ASN.1 type reference names in the module named XSD {joint-iso-itu-t aspgl(1)
specification(0) modules (0))xsd-module(2) version2(2)} specified in Annex B that are referenced|in the
generpted ASN.1 module.

NOTE — The term "XSD.module" in this Recommendation | International Standard refers to the module defined in Annex A
(version 1 mapping) or.#imAnnex B (version 2 mapping), according to the version of the mapping.

9.6 The IMPORTS statement shall also import the ASN.1 type reference names of type assignments that havg been
placedl (as a result,@f the mapping) in other ASN.1 modules but are referenced in this ASN.1 module.

9.7 There shall be no EXPORTS statement.
NOTE ~This means that all ASN.1 type reference names in the ASN.1 module can be imported into other modules.

10 Name conversion

10.1 General

10.1.1  This Recommendation | International Standard specifies the generation of:

a) ASN.1 type reference names corresponding to the names of model group definitions, top-level element
declarations, top-level attribute declarations, top-level complex type definitions, and top-level simple type
definitions;

b) ASN.1 identifiers corresponding to the names of top-level element declarations, top-level attribute
declarations, local element declarations, and local attribute declarations;
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c) ASN.1 identifiers for the mapping of certain simple type definitions with an enumeration facet (see 12.4.1

and 12.4.2);
d) ASN.1 type reference names of special type assignments (see clauses 29, 30, and 31); and
e) ASN.1 identifiers of certain sequence components introduced by the mapping (see clause 20).

All of these ASN.1 names are generated by applying 10.3 either to the name of the corresponding schema

component, or to a member of the value of an enumeration facet, or to a specified character string, as specified in the
relevant clauses of this Recommendation | International Standard.

10.2

Generating ASN.1 type definitions that are references to ASN.1 type assignments

10.2.1  This subclause applies as explicitly invoked by other clauses of this Recommendation | International Sta
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bt type assignment.

DTE — All ASN.1 "typereference"s created by the mapping are unique for any legal input schema, sg‘a type defined in &
EN.1 module does not need to be an "External TypeReference".

Generating identifiers and type reference names

This subclause applies as explicitly invoked by other clauses of this Recommendation | International Std
erate an ASN.1 type reference name or identifier.

Names Of attribute declarations, element declarationS, model group definitions, top-level simple type definition
\vel complex type definitions can be identical to ASN.1 reserved wordSorcan contain characters not allowed in A

the names of the corresponding XSD schema components (frem'which the ASN.1 names are mapped) are al
dentical.

The following transformations shall be applied, in\order, to each character string being mapped to an A
where each transformation (except the first) is appliéd to the result of the previous transformation:

—  the characters " " (SPACE), "." (FULL STOP), and "_" (LOW LINE) shall all be replaced by
(HYPHEN-MINUS); and
— any character except "A" to "Z"(EATIN CAPITAL LETTER A to LATIN CAPITAL LETTER 2),

"z" (LATIN SMALL LETTER A to LATIN SMALL LETTER Z), "0" to "9" (DIGIT ZERO to [
NINE), and "-" (HYPHEN-MINUS) shall be removed; and

— a sequence of two )or more HYPHEN-MINUS characters shall be replaced with a
HYPHEN-MINUS; and

—  HYPHEN-MINUS characters occurring at the beginning or at the end of the name shall be removed

— ifacharactes string that is to be used as a type reference name starts with a lower-case letter, the first
shall be\capitalized (converted to upper-case); if it starts with a digit (DIGIT ZERO to DIGIT NIN
shall_be prefixed with an "x" (LATIN CAPITAL LETTER X) character; and

— df\@/character string that is to be used as an identifier starts with an upper-case letter, the first letter sh
uncapitalized (converted to lower-case); if it starts with a digit (DIGIT ZERO to DIGIT NINE), it sh

re the
or an
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— ifacharacter string that is to be used as an identifier is empty, it shall be replaced by "x" (LATIN SMALL

LETTER X).

10.3.4  Depending on the kind of name being generated, one of the three following subclauses applies.

10.3.4.1 If the name being generated is the type reference name of an ASN.1 type assignment and the character string
generated by 10.3.3 is identical to:

a) the type reference name of another ASN.1 type assignment previously (see 10.4) generated by the mapping

(in'any ASN.1 module); or
b) the type reference name of a type assignment in the xsp module (see Annex A); or
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c) one of the reserved words specified in Rec. ITU-T X.680 | ISO/IEC 8824-1, 12.38,

then a suffix shall be appended to the character string generated by 10.3.3. The suffix shall consist of a HYPHEN-MINUS
followed by the canonical lexical representation (see W3C XML Schema Part 2, 2.3.1) of an integer. This integer shall
be the least positive integer such that the new name is different from the type reference name of any other ASN.1 type
assignment previously generated (in any ASN.1 module).
NOTE - As a consequence of this rule, all type reference names defined in an ASN.1 specification generated from a source XSD
schema (including the standardized type references defined in the xsp module) will be unique within that ASN.1 specification.
This allows maximum flexibility in the way that the generated ASN.1 type assignments are distributed across multiple ASN.1
modules (see 7.3).

10.3.4.2 If the name being generated is the identifier of a component of a sequence, set, or choice type, and the character
string generated by 10.3.3 is identical to the identifier of a previously generated component of the same sequence, set, or
choice-type; a-suffi aH—be—appendea—to-the—characte irg-generated-by—10-3-3—Fhe-suffi hall-consist of a
HYPHEN-MINUS followed by the canonical lexical representation (see W3C XML Schema Part 2, 2.3.1) of antinteger.
This integer shall be the least positive integer such that the new identifier is different from the identifier of any-prev|ously
generpted component of that sequence, set, or choice type.

10.3.4.3 If the name being generated is the "identifier” in an "Enumerationltem of an enumerated type;and the chagracter
string| generated by 10.3.3 is identical to the "identifier" in another "Enumerationltem" previously-generated in the|same
enumerated type, then a suffix shall be appended to the character string generated by 10.3.3. Thesuffix shall consit of a
HYPHEN-MINUS followed by the canonical lexical representation (see W3C XML Schemd Part 2, 2.3.1) of an integer.
This Integer shall be the least positive integer such that the new identifier is different fram the “identifier" in any|other
"Enumerationltem™ already present in that ASN.1 enumerated type.

10.3.%  For an ASN.1 type reference name (or identifier) that is generated by applying this subclause 10.3 to thg name
of an plement declaration, attribute declaration, top-level complex type definition or top-level simple type definition, if the type
refergnce name (or identifier) generated is different from the name, a final NAME encoding instruction shall be assigped to
the ASN.1 type assignment with that type reference name (or to the component with that identifier) as specified jn the
three ffollowing subclauses.

10.3.3.1 If the only difference is the case of the first letter (whichNS upper case in the type reference name and flower
case ip the name), then the "Keyword" in the NaAME encoding insttéiction shall be UNCAPITALIZED.

10.3.3.2 If the only difference is the case of the first letters(which is lower case in the identifier and upper case jn the
name), then the "Keyword" in the NAME encoding instructiéh shall be CAPITALIZED.

10.3.9.3 Otherwise, the "NewName" in the NAME enicoding instruction shall be the name.

EXAMPLE — The top-level complex type definition:

<xsd:complexType name="COMPONENTS" >
<xsd:sequence®
<xsd:element name="Elem" type="xsd:boolean"/>
<xsd.element name="elem" type="xsd:integer"/>
<xsd:element name="Elem-1" type="xsd:boolean"/>
<xsd:element name="elem-1" type="xsd:integer"/>
</xsdiSequence>
</xsd:complexType>

is mapped to the ASN. 1.type assignment:

COMPPNENTS-1 ::= [NAME AS "COMPONENTS"] SEQUENCE {
elem [NAME AS CAPITALIZED] BOOLEAN,
elem-1 [NAME AS "elem"] INTEGER,
elem-1-1 [NAME AS "Elem-1"] BOOLEAN,
elem-1-2 [NAME AS "elem-1"] INTEGER }

10.3. For an ASN.T type reference name (or identifier) that is generaied by applying this subclause 10.3 T0 the name
of an element declaration, attribute declaration, top-level complex type definition or user-defined top-level simple type
definition, if the target namespace of the schema component is not absent, then a final NAMESPACE encoding instruction
shall be assigned to the ASN.1 type assignment with that type reference name (or to the named type with that identifier)
and shall specify the target namespace of the schema component.

10.3.7  For an ASN.1 identifier that is generated by this subclause 10.3 for the mapping of a simple type definition with
an enumeration facet where the identifier generated is different from the corresponding member of the value of the
enumeration facet, a final TEXT encoding instruction shall be assigned to the ASN.1 enumerated type, with qualifying
information specifying the "identifier" in the "Enumerationltem™ of the enumerated type. One of the two following
subclauses applies.
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10.3.7.1 If the only difference is the case of the first letter (which is lower case in the identifier and upper case in the

member of the value of the enumeration facet), then the "Keyword" in the TEXT encoding instruction shall be
CAPITALIZED.

10.3.7.2 Otherwise, the "NewName" in the TEXT encoding instruction shall be the member of the value of the enumeration
facet.

104 Order of the mapping

10.4.1  An order is imposed on the top-level schema components of the source XSD Schema on which the mapping is
performed. This applies to model group definitions, top-level complex type definitions, top-level simple type definitions, top-
level attribute declarations, and top-level element declarations.

NQTE — Other top-level schema components are not mapped to ASN.1, and XSD built-in types are mapped in a special way.

10.4.2  The order is specified in the three following subclauses.

10.4.2.1 Top-level schema components shall first be ordered by their target namespace, with the absént namgspace
precefling all namespace names specified in the XSD schema in ascending lexicographical order.

10.4.2.2 Within each target namespace, top-level schema components shall be divided into four sets ordered as fo{lows:
a) element declarations;

b) attribute declarations;

C) complex type definitions and simple type definitions;
d) model group definitions.

10.4.2.3 Within each set (see 10.4.2.2), schema components shall be ordered by ‘wame in ascending lexicographical prder.

10.4.3  Two sets of ASN.1 type assignments are generated by the mapping:

a) one set of ASN.1 type assignments (generated by clauses 13, 14, 15, 17, and 20) correspond diregtly to
top-level schema components, and their type reference’names are derived from the name of the sghema
component with no suffix appended,;

b) another set of ASN.1 type assignments (generated by clauses 29, 30, and 31) correspond to special uses of
top-level schema components, and their type feference names are generated from the name of the sqghema
component followed by a suffix and (in-seme cases) by a post-suffix.

NOQTE - For each top-level schema component in the/source XSD Schema, at most one ASN.1 type assignment in the| set in
1¢.4.3 a) can be generated, but multiple ASN.1 type-assignments in the set in 10.4.3 b) can be generated.

10.4.4  ASN.1 type assignments in the set’in'10.4.3 a) shall be generated in the order of the corresponding XSD sg¢hema
comppnents (see 10.4.1), and shall all be generated before any type assignments in 10.4.3 b) are generated.

10.4.%  ASN.1 type assignments in"10.4.3 b) shall be generated in the following order:

a) given two top-level.schema components SC1 and SC2, where SC1 precedes SC2 in the order specified in
10.4.1, all the-.ASN.1 type assignments corresponding to SC1 (if any) shall be generated before any type
assignments\coerresponding to SC2 are generated;

b) within gachset of type assignments corresponding to any given schema component, type assignments shall
be gengerated in an order based on the suffix specified in clauses 29 to 31, as follows:

1) )'suffix "-nillable";
2) suffix "-nillable-default-"}

3) suffix "-nillable-fixed-";

4) suffix "-derivations";

5) suffix "-deriv-default-";

6) suffix "-deriv-fixed-";

7) suffix "-deriv-nillable";

8) suffix "-deriv-nillable-default-";
9) suffix "-deriv-nillable-£fixed-";
10) suffix "-group";
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c) foritems2, 3,5, 6, 8, and 9 of b), within each set of type assignments corresponding to any given schema
component and any given suffix, type assignments shall be generated in ascending lexicographical order
of the post-suffix specified in clause 29 (if any).

11 Mapping uses of XSD built-in types

11.1 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to
generate an ASN.1 type definition corresponding to the use of an XSD built-in type.

NOTE — All XSD built-in types are simple type definitions with the exception of xsd:anyType, which is a complex type definition.

11.2 A use of an XSD built-in type shall be mapped to an ASN.1 type definition in accordance with Table 2, which
gives the ASN.1 type definition to be used. The notation "XSD.Name" indicates that the ASN.1 type definition shall be
the ASN.1 type definition (a "DefinedType") generated by applying 10.2 to the corresponding ASN.1 type assighment
presept in the XSD {joint-iso-itu-t asnl(l) specification(0) modules(0) xsd-miodule (2)
versjonl (1)} module (version 1 mapping — see Annex A) or the XSD {joint-iso-ituft‘’asnl (1)
specfification (0) modules (0) xsd-module(2) version2(2)} module (version 2 mapping — s€e\Annex B).

Table 2 — ASN.1 type definitions corresponding to uses of XSD built-in types

XSD built-in type ASN.1 type definition XSD built-in type ASN.1 type definition

anyURI XSD.AnyURI Int XSD.Int
anySimpleType XSD.AnySimpleType Integer INTEGER
anyType XSD.AnyType OI language XSD.Language
XSD.AnyType-nillable
(see 11.3)
base64Binary [BASE64] OCTET STRING long XSD.Long
boolean BOOLEAN Name XSD .Name
byte INTEGER (-128..127) NCName XSD .NCName
date XSD.Date negativelnteger INTEGER (MIN..-1)
dateTime XSD.DateTime NMTOKEN XSD . NMTOKEN
decimal XSD.Decimal NMTOKENS XSD .NMTOKENS
double XSD.Double nonNegativelnteger INTEGER (0. .MAX)
duration XSD.Duration nonPositivelnteger INTEGER (MIN..O)
ENTITIES XSD.ENTITIES normalizedString XSD.NormalizedString
ENTITY XSD.ENTITY NOTATION XSD .NOTATION
float XSD.Float positivelnteger INTEGER (1. .MAX)
gDay XSD.GDay QName XSD.QName
gMonth XSD.GMonth short XSD.Short
gMonthDay XSD.GMonthDay string XSD.String
gYear XSD.GYear time XSD.Time
gYearMonth XSD.GYearMonth token XSD.Token
hexBjhary OCTET STRING unsignedByte INTEGER (0..255)
1D XSD.ID unsignedint XSD.UnsignedInt
IDREF XSD.IDREF unsignedLong XSD.UnsignedLong
IBREFS XSB—IDREFS HRStgRedShert XSB—UnsignedShert

A use of xsd:anyType as the type definition of an element declaration that is not nillable shall be mapped to

XSD.AnyType. A use of xsd:anyType as the type definition of an element declaration that is nillable shall be mapped to
XSD.AnyType-nillable.

12 Mapping facets

This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to map a facet
of a simple type definition. A facet oOf a simple type definition STD is mapped to an ASN.1 constraint applied to the ASN.1
type definition corresponding to the STD, unless the STD has an enumeration facet that is being mapped to an ASN.1
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"Enumeration” (see 12.4.1 and 12.4.2). In this case, no ASN.1 constraint is generated from the facet (see 12.1.2, 12.2.1,
12.3.1,and 12.5.1).

12.1 The length, minLength, and maxLength facets

12.1.1 The length, minLength, and maxLength facets shall be ignored for the XSD built-in types xsd:QName and
xsd:NOTATION and for any simple type definition derived from these by restriction.

12.1.2  If a length, minLength, or maxLength facet belongs to a simple type definition that has also an enumeration facet
being mapped to an ASN.1 "Enumeration” (see 12.4.1 and 12.4.2), then no "Enumerationltem"s shall be included in the
"Enumeration” for the members (if any) of the value of the enumeration facet that do not satisfy the length, minLength, or
maxLength facet.

121 Oila H +la. n n . 3 <l k. + £ il . n M laall o ol SNl
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size cpnstraint according to Table 3.

Table 3 — ASN.1 size constraints corresponding to the length, minLength,
and maxLength facets

XSD facet ASN.1 size constraint
length=value (S1ZE (valuey)
minLength=min (SIZE (Min ,..\MAX))
maxLength=max (SIZE (0~ ~"max))
minLength=min maxLength=max (SIZE (mMin .. max))
12.2 The pattern facet
12.2.1 If a pattern facet belongs to a simple type definition that has als0-an enumeration facet being mapped to an ASN.1

"Enuineration” (see 12.4.1 and 12.4.2), then no "Enumerationltem”s shall be included in the "Enumeration™ for the
members (if any) of the value of the enumeration facet that do pet.satisfy the pattern facet.

12.2.2  Otherwise, the pattern facet shall be mapped to a.tser-defined constraint. One of the two following subclauses
appligs.

12.2.2.1 If the value of the pattern facet is a single régular expression, the user-defined constraint shall be:
(CONBTRAINED BY {/* XML representatiodn of the XSD pattern "xyz" */})

wherg "xyz" is the XML representation of thie value of the pattern facet, except that if the substring "*" appears in thq value
of the pattern facet, it shall be replaced by the character string "*&#x2F;".

12.2.2.2 If the value of the pattern facet is a conjunction of unions of regular expressions (the general case), the| user-
defingd constraint is not specified (but see 12.5.4).

12.3 The whiteSpacéfacet

12.3.] If a whiteSpace facet with a value of replace or collapse belongs to a simple type definition that has also an
enumeration facet beiflg mapped to an ASN.1 "Enumeration” (see 12.4.1 and 12.4.2), then the three following subclauses

apply|
12.3.1.1 No-“Enumerationltem"s shall be included in the "Enumeration” for the members (if any) of the value pf the

enumégration. facet that contain any of the characters HORIZONTAL TABULATION, NEWLINE or CARRJAGE
RETUWRN, or (in the case of collapse) contain leading, trailing, or multiple consecutive SPACE characters

12.3.1.2 If the value of the whiteSpace facet is replace and a final TEXT encoding instruction with qualifying information
is being assigned to the ASN.1 type definition, then a final WHITESPACE REPLACE encoding instruction shall also be
assigned to it.

12.3.1.3 If the value of the whiteSpace facet is collapse and a final TEXT encoding instruction with qualifying information
is being assigned to the ASN.1 type definition, then a final WHITESPACE COLLAPSE encoding instruction shall also be
assigned to it.

12.3.2  Otherwise, at most one of the three following subclauses applies:

12.3.2.1 If the value of the whiteSpace facet is preserve, then the whiteSpace facet shall be ignored.
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12.3.2.2 If the value of the whiteSpace facet is replace and the ASN.1 type definition corresponding to the simple type
definition is an ASN.1 restricted character string type, then a permitted alphabet constraint shall be added to the ASN.1
type definition to remove HORIZONTAL TABULATION, NEWLINE, and CARRIAGE RETURN characters. A final
WHITESPACE REPLACE encoding instruction shall be assigned to the ASN.1 type definition. The following or an

equivalent permitted alphabet constraint shall be used:
(FROM ({0, 0, O, 32} .. {0, 16, 255, 255}))

12.3.2.3 If the value of the whiteSpace facet is collapse and the ASN.1 type definition corresponding to the simple type
definition is an ASN.1 restricted character string type, then both a permitted alphabet constraint as specified in 12.3.2.2
and a pattern constraint that forbids leading, trailing, and multiple consecutive SPACE characters shall be added to the
ASN.1 type definition. A final WHITESPACE COLLAPSE encoding instruction shall be assigned to the ASN.1 type

definition. The following or an equivalent pattern constraint shall be used:
(PATTERN " ([~ 1([* 1] [~ 1)*)2?")

12.4 The enumeration facet

12.4.1  An enumeration facet belonging to a simple type definition with a variety of atomic that is derived by resttiction
(direqtly or indirectly) from xsd:string shall not be mapped to an ASN.1 constraint. Instead, the facetsshall be map;I)ed to
the "Enumeration" of the ASN.1 enumerated type corresponding to the simple type definition (see 13.4)7as specified|in the
four fpllowing subclauses.

12.4.1.1 For each member of the value of the enumeration facet, an "Enumerationltem" that4s an "identifier" shall be
added to the "Enumeration™ (subject to 12.1.2, 12.2.1, 12.3.1, and 12.5.1).

12.4.1.2 Each "identifier" shall be generated by applying 10.3 to the correspending member of the value ¢f the
enumgration facet.

12.4.1.3 The members of the value of the enumeration facet shall be mappeddn ascending lexicographical order arjd any
dupli¢ate members shall be discarded.

12.4.1.4 If the simple type definition has a whiteSpace facet with the value preserve or replace, then the enumerategl type
shall pe assigned at least one final TEXT encoding instruction with ‘qualifying information indicating one or more pf the
erationltem"s, and without "TextToBeUsed".
OTE — An important example of this is a restriction of xsd:string with an enumeration facet, which has whiteSpace presgrve by

An enumeration facet belonging to a simple-type definition with a variety of atomic that is derived by restfiction
ly or indirectly) from xsd:integer shall not be mapped to an ASN.1 constraint. Instead, the facet shall be mapped to
numeration™ of the ASN.1 enumerated type‘corresponding to the simple type definition (see 13.5) as specified|in the

12.4.2.1 For each member of the valué:of the enumeration facet, an "Enumerationltem” that is a "NamedNumber'[ shall

12.4.2.2 The "identifier" in each**NamedNumber" shall be generated by concatenating the character string "int| with
the cgnonical lexical representation (see W3C XML Schema Part 2, 2.3.1) of the corresponding member of the value of
the enumeration facet. The “SignedNumber" in the "NamedNumber" shall be the ASN.1 value notation for the mg¢mber

12.4.2.3 The mempers of the value of the enumeration facet shall be mapped in ascending numerical order and any

Any-other enumeration facet shall be mapped to an ASN.1 constraint that is either a single value or a unjon of

€ enumer r c DUTIE U c Ut Ud pDase e detlr on. , 1Ul d er meration U c S bullt-
in types xsd:QName Or xsd:NOTATION, the value of the uri component of the [USE-QNAME] SEQUENCE produced as a single value
ASN.1 constraint is determined, in the XML representation of an XSD Schema, by the namespace declarations whose scope
includes the xsd:QName or xsd:NOTATION, and by the prefix (if any) of the xsd:QName Or xsd:NOTATION.

EXAMPLE 1 — The following represents a top-level simple type definition that is a restriction of xsd:string with an
enumeration facet:

<xsd:simpleType name="state">
<xsd:restriction base="xsd:string">
<xsd:enumeration value="off"/>
<xsd:enumeration value="on"/>
</xsd:restriction>
</xsd:simpleType>
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It is mapped to the ASN.1 type assignment:
State ::= [NAME AS UNCAPITALIZED] ENUMERATED {off, on}

EXAMPLE 2 — The following represents a top-level simple type definition that is a restriction of xsd:integer with an
enumeration facet:

<xsd:simpleType name="integer-0-5-10">
<xsd:restriction base="xsd:integer">
<xsd:enumeration value="0"/>
<xsd:enumeration value="5"/>
<xsd:enumeration value="10"/>
</xsd:restriction>
</xsd:simpleType>

It is mapped to the ASN.1 type assignment:
Inte =0-5- ii=
int1p(10)}

EXAMPLE 3 — The following represents a top-level simple type definition that is a restriction of xsd:jnteger With a
minin¢lusive and a maxinclusive facet:

<xsd:simpleType name="integer-1-10">
<xsd:restriction base="xsd:integer">
<xsd:minlinclusive value="1"/>
<xsd:maxInclusive value="10"/>
<I/xsd:restriction>
</xsd:simpleType>

It is nhapped to the ASN.1 type assignment:
Integer-1-10 ::= [NAME AS UNCAPITALIZED] INTEGER(1l..10)

EXAMPLE 4 — The following represents a top-level simple type definition that is-a restriction (with a minExclusive [facet)
of anpther simple type definition, derived by restriction from xsd:integer~With the addition of a mininclusive pnd a
maxInklusive facet:

<xsd:simpleType name="multiple-of-4">
<xsd:restriction>
<xsd:simpleType>
<xsd:restriction base="xsd:integer">
<xsd:mininclusive value="1"/>
<xsd:maxInclusiveivalue="10"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:minExclusive value="/5">
</xsd:restriction>
</xsd:simpleType>

It is nhapped to the ASN.1 type assignment;
Multiple-of-4 ::= [NAME.AS UNCAPITALIZED] INTEGER (5<..10)

EXAMPLE 5 — The following represents a top-level simple type definition that is a restriction (with a minLength Jand a
maxLg¢ngth facet) of another simpletype definition, derived by restriction from xsd:string with the addition of an enumgration
facet:

<xsd:simpleType.name="color">
<xsdjrestriction>
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="white"/>
<xsd:enumeration value="black"/>
<xsd:enumeration value="red"/>
</xsd:restriction>
/ crl:eimpln'l'ypn
<xsd:minLength value="2"/>
<xsd:maxLength value="4"/>
</xsd:restriction>
</xsd:simpleType>

It is mapped to the ASN.1 type assignment:
Color ::= [NAME AS UNCAPITALIZED] ENUMERATED {red}
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12.5 Other facetS

1251 If a totalDigits, fractionDigits, maxInclusive, maxExclusive, minExclusive, Or mininclusive facet belongs to a simple
type definition that has also an enumeration facet being mapped to an ASN.1 "Enumeration” (see 12.4.1 and 12.4.2), then
no "Enumerationltem"s shall be included in the "Enumeration™ for the members (if any) of the value of the enumeration
facet that do not satisfy the totalDigits, fractionDigits, maxInclusive, maxExclusive, minExclusive, OF mininclusive facet.

12.5.2 If a maxinclusive, maxExclusive, minExclusive, Or mininclusive facet belongs to a simple type definition without an
enumeration facet or with an enumeration facet which is not being mapped to an ASN.1 "Enumeration” (see 12.4.1 and
12.4.2), then one of the two following subclauses applies:

12.5.2.1 If the simple type definition is derived by restriction (directly or indirectly) from an XSD built-in date or time
type (xsd:date, xsd:dateTime, xsd:duration, xsd:gDay, xsd:gMonth, xsd:gYear, xsd:gYearMonth, xsd:gMonthDay, Or xsd:time),
then the maxinclusive, maxExclusive, minExclusive, and mininclusive facets of the simple type definition shall be mapped to
an A3N.1 user-defined constraint (see 12.5.4).

12.5.2.2 Otherwise, the maxinclusive, maxExclusive, minExclusive and mininclusive facets of the simple type définition shall
be mapped to an ASN.1 value range or single value constraint in accordance with Table 4.

Table 4 — ASN.1 constraints corresponding to the maxinclusive, maxExclusive,
minExclusive, and mininclusive facets

XSD facet ASN.1 constraint
maxInclusive=ub (MIN“. ub)
maxExclusive=ub (MIN .. < ub)
minExclusive=lb (Ib <.. MAX)
mininclusive=lb (Ib .. Max)

mininclusive=ub maxlnclusive:m (Ib .. ub)
mininclusive=V maxInclusive=V (V)
mininclusive=ub maxExclusive=Ib (Ib ..<ub)
minExclusive=Ub maxinclusive=lb (Ib<.. ub)
minExclusive=Ub maxExclusive=lb (Ib<..<ub)
12.5.9 If a totalDigits Or fractionDigits facet belongs to a simple type definition without an enumeration facet or wiith an

enumgration facet which is not mapped to an ASN:1 "Enumeration” (see 12.4.1 and 12.4.2), then the totalDigi{s and
fractiqnDigits facets of the simple type definitionshall be mapped to a user-defined constraint (see 12.5.4).

12.5.4 When a facet is mapped to an ASN.1 user-defined constraint, it is recommended that the facet and itg value
appedr in an ASN.1 comment in the.user-defined constraint. The precise form of the user-defined constraint jis not
specified.

13 Mapping simple’type definitions
13.1 This clause-applies as explicitly invoked by other clauses of this Recommendation | International Standprd to

generpte an ASN.1-type assignment or ASN.1 type definition corresponding to a simple type definition.
NOTE — This\clause is not invoked for simple type definitions that are XSD built-in types.

13.2 A\top-level simple type definition shall be mapped to an ASN.1 type assignment. The "typereference" jn the
"TypeAssignment” shall be generated by applying 10.3 to the name of the simple type definition and the "Type" jin the

"T Accianmant” chall ha an ASN 1 tvna definition-as chnacified in cubhelaucac 12 41013 Q
YPEASSHRReRt—SRaHBea-AonN——type-aeHHHORaS-SpecHHeaHI-SHBEHaHSeS=o-4+t0=3o-

13.3 An anonymous simple type definition shall be mapped to an ASN.1 type definition as specified in subclauses 13.4
to 13.9.

13.4 For a simple type definition with a variety of atomic with an enumeration facet that is derived by restriction (directly
or indirectly) from xsd:string, the ASN.1 type definition shall be an ASN.1 enumerated type whose "Enumeration™ shall
be generated as specified in 12.4.1.
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13.5 For a simple type definition with a variety of atomic with an enumeration facet that is derived by restriction (directly
or indirectly) from xsd:integer, the ASN.1 type definition shall be an ASN.1 enumerated type whose "Enumeration” shall
be generated as specified in 12.4.2. A final uSE-NUMBER encoding instruction shall be assigned to the ASN.1 enumerated

type.

13.6 For any other simple type definition (D, say) with any variety that is derived by restriction (directly or indirectly)
from a top-level simple type definition, the ASN.1 type definition shall be generated by applying clause 23 to the top-level
simple type definition (B, say) such that:

a) D isderived by restriction (directly or indirectly) from B; and

b) either B is the base type definition of D, or all intermediate derivation steps from B to D are anonymous
simple type definitionS.

Then for each of the facets of D (if any) an ASN 1 constraint generated by applying clause 12 to the facet shall be added

to the] ASN.1 type definition.

13.7 For any other simple type definition (D, say) with a variety of atomic, the ASN.1 type definition shalhbe)gengrated
by applying clause 23 to the XSD built-in type (B, say) such that:

a) D isderived by restriction (directly or indirectly) from B; and

b) either B is the base type definition of D, or all intermediate derivation steps frommB>to D are anonyymous
simple type definitionsS.

Then| for each of the facets of D, an ASN.1 constraint generated by applying clause 12 t0.thé facet shall be added to the
ASN.[L type definition.

13.8 For any other simple type definition (D, say) with a variety of list, the fivecfollowing subclauses apply.

13.8.1 The ASN.1 type definition shall be an ASN.1 sequence-of type whose component shall be a "Type" gengrated
by applying clause 23 to the item type definition.

13.8.2  For each of the facets of D, an ASN.1 constraint generated byapplying clause 12 to the facet shall be adgled to
the ABN.1 sequence-of type.

13.8.9 If the item type definition Of the list is xsd:string or a restriction of xsd:string and is mapped to an ASN.1 character
string|type, then the permitted alphabet constraint (FROM( (0, 0, 0, 33) .. (0, 16, 255, 253))) shall be applied
to thel ASN.1 character string type.

13.8.4 If the item type definition oOf the list is a unior type, then the subtype constraint specified in 13.8.3 shall be applied
to eagh alternative of the ASN.1 choice type thatis.a character string type by using an inner subtype constraint applied to
the choice type.

13.8.3 Afinal LIsT encoding instructionshall be assigned to the ASN.1 sequence-of type.
EXAMPLE — The following represents:a top-level simple type definition that is a list of xsd:float:

<xsd:simpleType name="lisf-of-float">
<xsd:list itemType="xsd:float"/>
</xsd:simpleType>

It is nhapped to the ASN d-type assignment:
Listfof-float :;= JLIST] [NAME AS UNCAPITALIZED] SEQUENCE OF XSD.Float

13.9 For any.ather simple type definition (D, say) with a variety of union, the five following subclauses apply.

13.9.1  Thé"ASN.1 type definition shall be an ASN.1 choice type with one alternative for each member of the member
type definitions.

13.9.4 Eor sach member of the membertype definitions—the “identifier” in the "I\InmndT\J/pn" of the corresp dmg
alternative shall be generated by applying 10.3 either to the name of the member (if the member is an XSD built-in type
or a top-level simple type definition) or to the character string "alt" (if the member is an anonymous simple type definition),
and the "Type" in the "NamedType" shall be the ASN.1 type definition generated by applying clause 23 to the member
of the member type definitions.

13.9.3  For each member of the member type definitions that is an anonymous simple type definition, the corresponding
"NamedType" shall have a final NAME As "™ encoding instruction.

13.9.4  For each of the facets of D, an ASN.1 constraint generated by applying clause 12 to the facet shall be added to
the ASN.1 choice type.

13.9.5 A final use-UNION encoding instruction shall be assigned to the ASN.1 choice type.
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EXAMPLE — The following represents a top-level simple type definition that is a union of two anonymous simple type
definitionsS:

<xsd:simpleType name="decimalOrBinary" >
<xsd:union>
<xsd:simpleType>
<xsd:restriction base="xsd:decimal"/>
</xsd:simpleType>
<xsd:simpleType>
<xsd:restriction base="xsd:float"/>
</xsd:simpleType>
</xsd:union>
</xsd:simpleType>

It is mapped to the ASN.1 type assignment:

14
14.1

generpte an ASN.1 type assignment or ASN.1 type definition corresponding to an element deClaration.

NOTE — The presence of a value constraint On an element declaration normally affects the mappiag. However, 8.10 implies
eldment declaration that has a value constraint and Whose type definition iS xsd:QName Or xsd:N@TATION or a restriction of thes

bdi
14.2
14.3

"typefeference” in the "TypeAssignment" shall be generated by applying’10.3 to the name of the element declaratid
the "Type" in the "TypeAssignment" shall be an ASN.1 type definitionas specified in 14.5.

144
145

the sifnple or complex type definition that is the type definitipn-0f the element declaration, or by applying 10.2 to the A
type gssignment generated by applying clause 29 to the ‘type definition. In both cases, the value constraint in the el

DecimalOrBinary ::= [NAME AS UNCAPITALIZED] [USE-UNION] CHOICE {
alt [NAME AS ""] XSD.Decimal,
alt-1 [NAME AS ""] XSD.Float }

Mapping element declarations

This clause applies as explicitly invoked by other clauses of this Recommendation | International Stand

It-in types is mapped as if it had no value constraint.
A top-level element declaration that is abstract shall be ignored.

A top-level element declaration that is not abstract shall be mapped to an ASN.1 type assignment

A local element declaration shall be mapped to an ASN.Ltype definition as specified in 14.5.

The ASN.1 type definition shall be generated either by applying clause 23, clause 26, or clause 27 (see 14

brd to

hat an
XSD

The
n and

|.6) to
ASN.1

ement

declaration (if any) shall be provided to the applicable clause (23, 26, 27, or 29) and shall be used when generating the

ASN.[L type definition as specified in that clause.

14.6

table pased on the following conditions:

The applicable clause number shatl be obtained from the last column of Table 5 after selecting a row

a) whether the element deClaration has a substitutable or a non-substitutable type definition (see 14.7);
b) whether the elemert declaration is nillable Or non-nillable;

¢) whether the type definition is a simple type definition Or & complex type definition; and

d) whether the.type definition is an XSD built-in, anonymous, or top-level type definition.

TFable 5 — Applicable clause numbers for the mapping of element declarations

Df the

16

applicable
substitutable nillable simple / complex type definition clause
number
. XSD built-in, anonymous,
No no simple or complex or top-level 23
. XSD built-in
No yes simple or anonymous 26
no yes simple top-level 29
XSD built-in
no yes complex or anonymous 27
no yes complex top-level 29
yes . XSD built-in, anonymous,
yes or no simple or complex or top-level 29
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14.7 The phrase "has a substitutable type definition", applied to an element declaration, means that the type definition of
the element declaration is a top-level simple type definition Or complex type definition that occurs as the base type definition of
another top-level simple type definition Or complex type definition.

NOTE — According to this definition, element declarations Whose type definition is the XSD built-in type xsd:anyType do not have a
substitutable type definition.

15 Mapping attribute declarations

15.1 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to
generate an ASN.1 type assignment or ASN.1 type definition corresponding to an attribute declaration.

15.2 A top-level attribute declaration shall be mapped to an ASN.1 type assignment. The "typereference"” in the
"TypdAssignment” shall be generated by applying 10.3 to the name of the attribute declaration, and the "Type" jn the
"TypéAssignment"” shall be an ASN.1 type definition as specified in 15.4. A final ATTRIBUTE encoding instruction shall
be asgigned to the ASN.1 type assignment.

15.3 A local attribute declaration shall be mapped to an ASN.1 type definition as specified in 15.4.

154 The ASN.1 type definition shall be generated by applying clause 23 to the type definition of the atribute
declarftion.

16 Mapping values of simple type definitions

16.1 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standprd to
generpte an ASN.1 "Value" corresponding to a value in the value space of a simfle type definition.

16.2 Given a value V in the value space of a simple type definition, and:
a) the ASN.1 type definition mapped from this simple type'definition; and
b) the canonical lexical representation (see W3C XML ‘Schema Part 2, 2.3.1) of V,

V shgll be mapped to an ASN.1 basic value notation for thesahstract value of the ASN.1 type definition for whikch, in
EXTENDED-XER, the canonical lexical representation is awalid "ExtendedXMLValue™ encoding.

17 Mapping model group definitions

17.1 This clause applies as explicitly inveked by other clauses of this Recommendation | International Standpard to
generpte an ASN.1 type assignment corresponding to a model group definition.

17.2 A model group definition whasg'model group has a compositor 0f sequence or choice shall be mapped to an ASN.1
type gssignment. The "typereference='in the "TypeAssignment" shall be generated by applying 10.3 to the name pf the
model group definition and the ~Type" in the "TypeAssignment" shall be generated by applying clause 18 to the model
group|of the model group definition.

NOTE — Model group definitions whose model group has a compositor of all are not mapped to ASN.1.

18 Mapping model groups

18.1 This-clause applies as explicitly invoked by other clauses of this Recommendation | International Standprd to
generpte-anASN.1 type definition corresponding to a model group.
N -‘TE This UIMUSC iC) I“IU: in‘v'ulr\cd f\)r C‘V’Cr‘y’ IIIUL:C: yruup. rUr < uIIIPIC a IIIUUIC: yruupy ‘Vn\llith a bUIIIpUDiLUI Uf G:: i\) n\lt mu ed tO

ASN.1, but its particles are mapped as specified in 20.9.

18.2 A model group With a compositor of sequence shall be mapped to an ASN.1 sequence type. For each particle in
the model group in order, an ordered list of zero or more ASN.1 "NamedType"s shall be generated by applying clause 19
to the particle, and those "NamedType"s shall be added to the sequence type in the same order. A final UNTAGGED encoding
instruction shall be assigned to the sequence type.

18.3 A model group With a compositor of choice having at least one particle shall be mapped to an ASN.1 choice type.
For each particle in the model group in order, a "NamedType" shall be generated by applying clause 19 to the particle, and
that "NamedType" shall be added to the choice type as one of its alternatives. A final UNTAGGED encoding instruction
shall be assigned to the choice type.

18.4 A model group With a compositor of choice having no particles shall be mapped to the ASN.1 built-in type NULL.
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19
19.1

19.2
19.2.

Mapping particles

This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to
generate an ordered list of zero or more ASN.1 "NamedType"s corresponding to a particle.
NOTE 1 - This clause is not invoked for all particles. For example, the (topmost) particle of the content type 0f a complex type definition
is mapped in a special way if its term is @ model group with a compositor 0f sequence or all (see 20.8).
NOTE 2 — In most cases, this clause generates a single "NamedType". It can generate zero "NamedType"s or two or more
"NamedType"s only when a sequence model group particle contains another sequence model group particle with both min occurs
and max occurs equal to one, in which case the particles of the inner sequence model group are mapped to ASN.1 as though they
were particles of the outer sequence model group.

The three following subclauses define terms that are used in the remainder of this clause 19.

If both min occurs and max occurs of a particle are one, then:

19.2.3

19.2.3
19.3

a) if the term of the particle iS @ model group with a compositor of sequence unrelated to a model group dellnition

and the particle itself belongs to a model group with a compositor of sequence, the particlé isca
"pointless sequence particle™;

b) otherwise, the particle is called a "mandatory presence particle".
If min occurs is zero and max occurs is one, then:

a) if the mapping of the particle is to generate a component of an ASN.1 sequence type, the particle is
an "optional presence particle™;

b) otherwise, the particle is called an "optional single-occurrence particle"
If max occurs is two or more, the particle is called a "multiple-occurrence particle”.

A "pointless sequence particle™ shall be mapped to an ordered list{(L, say) of zero or more "NamedTyp

follows. The list L shall be initially empty. For each particle (P, say) in the _model group that is the term of the part

order

an ordered list of zero or more "NamedType"s shall be generated By recursively applying clause 19 to the p

P, and those "NamedType"s shall be added to the list L in the same.arder.

194
in the|

19.4.]
19.6 4

19.4.3
19.5

A "mandatory presence particle™ or "optional presence-particle” shall be mapped to a *"NamedType" as sp¢

two following subclauses.

led a

Called

b"'s as
clein
article

cified

The "identifier" in the "NamedType" shall be.generated by applying 10.3 to the character string specifiied in

nd the "Type" in the "NamedType" shall be generated by applying 19.7 to the term of the particle.

If the particle is an "optional presence particle”, the "NamedType" shall be followed by the OPTIONAL key

An "optional single-occurrence particle” or a "multiple-occurrence particle” shall be mapped to a *Named

as spqcified in the six following subclauses.

19.5.]

The "identifier" in the "NamedType" shall be generated by applying 10.3 to the character string obtain

apperding the suffix "-1ist" to the character string specified in 19.6. The "Type" in the "NamedType" shal
sequence-of type.

19.5.

Unless min occurs\is’zero and max occurs is unbounded, a size constraint shall be added to the sequence-0

in acdordance with Table, 6.

Table 6 — ASN.1 size constraint corresponding to min occurs and max occurs

word.

['ype"

ed by
be a

f type

1953
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min occurs and max occurs ASN.1 size constraint
min occurs = N max occurs = N SIZE (Nn)
n>2
min occurs = MiN max occurs = Max SIZE (min .. max)
max > min and max > 2
min occurs =0 max occurs =1 SIZE (0 .. 1)
min occurs = MIiN max occurs = unbounded SIZE (Min .. MAX)
min > 1

If the term of the particle is an element declaration, then the component of the sequence-of type shall be a
"NamedType". The "identifier" in this "NamedType" shall be generated by applying 10.3 to the name of the element
declaration and the "Type" in this "NamedType" shall be generated by applying 19.7 to the term of the particle.
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19.5.4  If the term of the particle is a wildcard, then the component of the sequence-of type shall be a "NamedType". The
"identifier" in this "NamedType" shall be elemand the "Type" in this "NamedType" shall be generated by applying 19.7
to the term of the particle.

19.5.5 If the term of the particle is a model group, then the component of the sequence-of type shall be a "Type" and
shall be generated by applying 19.7 to the term of the particle.

19.5.6 A final uNTAGGED encoding instruction shall be assigned to the sequence-of type.

19.6 The character string used in the generation of the "identifier" in the "NamedType" corresponding to the particle
shall be:

a) if the term of the particle is an element declaration, the name of the element declaration;

b) if the term of the particle is the model group 0f a model group definition, the name of the model group definition;

c) ifthe term of the particle is @ model group with a compositor of sequence unrelated to a model group defihition,
the character string "sequence";

d) if the term of the particle is a model group with a compositor of choice unrelated to a model grodp defihition,
the character string "choice";

e) if the term of the particle is a wildcard, the character string "elem".

19.7 The "Type" in the "NamedType" corresponding to the particle (see 19.4) or the "Type' in the "NamedType" in
the "YequenceOfType" corresponding to the particle (see 19.5) shall be:

a) ifthe term of the particle is a top-level element declaration which is the head of an element substitution group
containing only the head itself, the ASN.1 type definition (a "DefinedType™) generated by applying 10.2
to the ASN.1 type assignment generated by applying clause 14 to_the element declaration;

NOTE 1 — This includes the frequent case in which there is no element/declaration that references this element declaration
as its substitution group affiliation.

b) if the term of the particle is a top-level element declarationswhich is the head of an element substitution group
containing at least one member other than the head, the ASN.1 type definition (a "DefinedType") gengrated
by applying 10.2 to the ASN.1 type assignment generated by applying clause 31 to the element declafation;

NOTE 2 — If the head is an element declaration that is‘abstract, it is not itself a member of the substitution group|. If, in

this case, the substitution group has at least one member, then this item b) applies, and if the number of mempers is
exactly one, then the substitution group will be°mapped to an ASN.1 choice with a single alternative.

c) if the term of the particle is an abstracttop-level element declaration which is the head of an empty elgement
substitution group, the ASN.1 built-in-type NULL;

d) if the term of the particle is a.local element declaration, the ASN.1 type definition generated by applying
clause 14 to the element declaration;

e) if the term of the particle is the model group Of a model group definition, the ASN.1 type defipition
(a "DefinedType") generated by applying 10.2 to the ASN.1 type assignment generated by applying
clause 17 to the moadél group definition;

f) if the term of/the-particle is @ model group unrelated to a model group definition, the ASN.1 type defihition
generated by~applying clause 18 to the model group;
NOTE 3 < This includes the case in which a model group definition within a redefine contains a self-reference. Thgd model
group_0Of the original model group definition, copied into the new schema, is here considered unrelated to a mode| group
definition"because the original model group definition itself is not copied into the new schema (the new model group dfinition
will\have a different model group, which will contain a copy of the original model group).

g)\~if the term of the particle is a wildcard, the ASN.1 type definition generated by applying clause 21 fto the
wildcard.

20 Mapping complex type definitions

20.1 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to
generate an ASN.1 type assignment or ASN.1 type definition corresponding to a complex type definition.

NOTE — This clause is not invoked for complex type definitions that are XSD built-in types.

20.2 A top-level complex type definition shall be mapped to an ASN.1 type assignment. The "typereference" in the
"TypeAssignment" shall be generated by applying 10.3 to the name of the complex type definition and the "Type" in the
"TypeAssignment" shall be an ASN.1 type definition as specified in subclauses 20.4 to 20.11.

20.3 An anonymous complex type definition shall be mapped to an ASN.1 type definition as specified in
subclauses 20.4 to 20.11.
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20.4 The ASN.1 type definition shall be an ASN.1 sequence type, and zero or more components shall be added to
it as specified in the following subclauses 20.5 to 20.11, in the specified order.

20.5 If the content type of the complex type definition is a mixed content model, then a component shall be added to the
ASN.1 sequence type. The "identifier" in the "NamedType" of this component shall be embed-values and the "Type"
in the "NamedType" shall be a sequence-of type whose component shall be a "Type" generated by applying clause 23 to
the XSD built-in type xsd:string. A final EMBED-VALUES encoding instruction shall be assigned to the ASN.1 sequence

type.

20.6 If the content type of the complex type definition is a particle whose term is @ model group with a compositor of all,
then a component shall be added to the ASN.1 sequence type. The "identifier" in the "NamedType" of the component
shall be order and the "Type" in the "NamedType" shall be a sequence-of type whose component shall be an
"EnumeratedType". For each particle of the model group (whose term is always an element declaration), an
"Enunreratiorterthatis-am faentifier Tdemnticattothe ™ tdemntifiermthe ™ Named Type" Tormesponding to eaciT particle
shall pe added to the "Enumeration” in order. A final USE-oRDER encoding instruction shall be assigned to the'4ASN.1
sequence type.
NOTE — The "identifier"s in the "NamedType"s being mapped from the particles are generated (applying 10.3) as-each component
is fpdded to the sequence type. Therefore, even though the order component is placed in a position that textually precedes the
pdsitions of those components within the ASN.1 sequence type, the generation of the order component ¢an only be confpleted
affer all the particles have been mapped to sequence components.

20.7 If the complex type definition has attribute uses, then components generated by applying clause 22 to the atjribute
uses $hall be added to the ASN.1 sequence type in an order based on the target namespace and name of the atfribute
declaration Of each attribute use. The attribute uses shall first be ordered by target namespace of the attribute declgration
(with|the keyword absent preceding all namespace names sorted in ascending lexicogfaphical order) and then by ngme of
the atfribute declaration within each target namespace (also in ascending lexicographical order).

20.8 If the complex type definition has an attribute wildcard, then a compenent generated from the attribute wildcard as
specified in clause 21 shall be added to the ASN.1 sequence type.

20.9 If the content type of the complex type definition is a particle,.then one of the four following subclauses applies.
20.9.] If the term of the particle is @ model group with a compésitor of sequence whose min occurs and max occyrs are

both ¢ne, then, for each particle of the model group in order, anordered list of zero or more ASN.1 "NamedType"g shall
be geperated by applying clause 19 to the particle in the_model group, and those "NamedType"s shall be added fo the
ASN.[L sequence type in the same order.

20.9. If the term of the particle iS @ model group.\With a compositor of sequence whose min occurs and max occyrs are
not bth one, then a component generated by applying clause 19 to the particle in the content type shall be added fto the
ASNL.[L sequence type.

20.9.3 If the term of the particle is aimodel group with a compositor of all, then, for each particle of the model grpup in
order]a component generated by applying clause 19 to the particle of the model group shall be added to the ASN.1 sequence
type. [If the particle in the content type-Of the complex type definition has min occurs zero, each of the particles of the jmodel
group|with min occurs one shall-hemapped as if it had min occurs zero.

20.9.4 If the term of the.particle is a model group with a compositor of choice, then a component generated by applying
claus¢ 19 to the particle-dinthe content type shall be added to the ASN.1 sequence type.

20.10 If the cantent type of the complex type definition is a simple type definition, then a component shall be added|to the
ASN.L sequencetype. The "identifier" in the "NamedType" of the component shall be generated by applying 10.3[to the
charagter stringy'base" and the "Type" in the "NamedType" shall be the ASN.1 type definition generated by applying
clausg 23 to\the content type. A final UNTAGGED encoding instruction shall be assigned to the component.

20.11 If the content type Of the complex type definition iS empty. then no further components shall be added to the ASN.1
sequence type.

21 Mapping wildcards

21.1 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to
generate an ASN.1 type definition or a "NamedType" corresponding to a wildcard.

21.2 For a version 1 mapping, 21.3 shall be applied. For a version 2 mapping, 21.4 shall be applied.

21.3 A wildcard that is the term of a particle shall be mapped to the ASN.1 type definition generated by applying
clause 23 to the XSD built-in type xsd:string. A final ANY-ELEMENT encoding instruction shall be assigned to the ASN.1
type definition.
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21.4 A wildcard that is the term of a particle shall be mapped as specified in the following subclauses 21.4.1 to 21.4.7.

21.4.1  The phrase "wildcard mapping attribute” (used only in this clause) designates an attribute information item with
a [namespace name] property of "urn:o0id:2.1.5.2.0.1" and a [local name] property of "wildcard-mapping", which is a
member of the attributes of an annotation present in a wildcard. The phrase "value of a wildcard mapping attribute™ (used
only in this clause) designates the [normalized value] property of a wildcard mapping attribute.

NOTE — The namespace name specified in this subclause is the ASN.1 namespace name defined in Rec. ITU-T X.693 |
ISO/IEC 8825-4, 16.9.

21.4.2 A wildcard mapping attribute shall have one of the following values: "CHOICE-FI", "CHOICE-UTF-8", "FI", and
"UTF-8".

EXAMPLE — The following is an example of a wildcard mapping attribute:

IXsd-any>
<xsd:annotation
a:wildcard-mapping="FI"
xmlns:a="urn:0id:2.1.5.2.0.1"/>
</xsd:any>

21.4.3 A wildcard without a wildcard mapping attribute shall be treated as though it has a wildcard_mapping attfibute
with the value "CHOICE-FI" (if process contents iS strict Or lax) or "FI" (if process contents iS skip),

21.44 A wildcard whose process contents is skip shall not have a wildcard mapping attriblte with the value "CHOICE-
FI" or|"CHOICE-UTF-8".

21.4.1 A wildcard whose wildcard mapping attribute has the value "UTF-8" shall be mapped to the ASN.1 built-ip type
UTF85tring With the following user-defined constraint:
(CONSTRAINED BY

{/* Every character string abstract value shdll be a well-formed XML document
encoded in UTF-8. */})

and with a final ANY-ELEMENT encoding instruction.

21.4.6 A wildcard whose wildcard mapping attribute has the value "FI" shall be mapped to the ASN.1 built-in type

OCTET STRING With the following user-defined constraint:

(CONBTRAINED BY

{/* Every octet string abstractr,value shall be a well-formed fast infoset
document (see Rec. ITU-T X.891“| ISO/IEC 24824-1). */})

and with a final ANY-ELEMENT encoding instruction.

21.4.] A wildcard whose wildcard mapping attribute has the value "CHOICE-FI" or "CHOICE-UTF-8" shall be mapped to
an A3N.1 choice type constructed as follows:

a) one alternative shall be.added to the choice type for each top-level element declaration in the sourcg XSD
Schema which is notlabstract and whose target namespace is a namespace name (or the absent namegpace)
allowed by the namespace constraint of the wildcard;

b) for each altegnative, the "identifier" in the "NamedType" shall be generated by applying 10.3 to the name
of the topAAevel element declaration corresponding to the alternative, and the "Type" in the "Named['ype"
shall be"the” ASN.1 type definition (a "DefinedType") generated by applying 10.2 to the ASN.1 type
assighment generated by applying clause 14 to the top-level element declaration;

c) these alternatives shall be added to the choice type in an order based on the target namespace and ngme of
the top-level element declarations; the element declarations shall first be ordered by target namespace|(with
the absent namespace preceding all namespace names sorted in ascending lexicographical order) and then
by name (also in ascending lexicographical order) within each target namespace;

d) if the wildcard mapping attribute has the value "CHOICE-UTF-8", another alternative shall be added to the
end of the choice type; the "identifier" in the "NamedType" shall be generated by applying 10.3 to the
character string "elem", and the "Type" in the "NamedType" shall be the ASN.1 type specified in 21.4.5;

e) if the wildcard mapping attribute has the value "CHOICE-FI", another alternative shall be added to the end
of the choice type; the "identifier" in the "NamedType" shall be generated by applying 10.3 to the character
string "elem", and the "Type" in the "NamedType" shall be the ASN.1 type specified in 21.4.6;

if process contents is strict, then the following user-defined constraint shall be applied to the choice type:
(CONSTRAINED BY
{/* The last alternative shall be used if and only if xsi:type is present*/})

g) if process contents is lax, then the following user-defined constraint shall be applied to the choice type:
(CONSTRAINED BY
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A fin

{/* The last alternative shall be used when xsi:type is present, and shall
not be used when xsi:type is not present and one of the other alternatives

can be used. */})

h) afinal uNTAGGED encoding instruction shall be assigned to the choice type.

A wildcard that is the attribute wildcard of a complex type shall be mapped to a "NamedType". The "identifier" in
the "NamedType" shall be generated by applying 10.3 to the character string "attr" and the "Type" in the "NamedType"
shall be a sequence-of type. The component of the sequence-of type shall be a "Type" generated by applying clause 23 to

the XSD built-in type xsd:string. The following user-defined constraint shall be applied to the sequence-of type:
(CONSTRAINED BY

{/* Each item shall conform to the "AnyAttributeFormat" specified in
Rec. ITU-T X.693 | ISO/IEC 8825-4, clause 18 */})

21.6
ANY-

22

22.1
gener

22.2

22.3
of the

22.4
"Nam
value

| ANY-ATTRIBRUTES pnr‘nding instruction shall he accignpd to the cnqupnr‘p-nf type

If the wildcard has a namespace constraint, this shall be mapped to a "NameSpaceRestriction", i
ELEMENT O ANY-ATTRIBUTES encoding instruction.

Mapping attribute uses

This clause applies as explicitly invoked by other clauses of this Recommendation | ,International Stand
pte an ASN.1 "NamedType" corresponding to an attribute use.

An attribute use shall be mapped to a "NamedType".

The "identifier" in the "NamedType" shall be generated by applying 10:3 to the name of the attribute decl3
attribute use, and the "Type™ in the "NamedType" shall be:

a) if the attribute use has a top-level attribute declaration, the JASN.1 type definition (a "DefinedT]
generated by applying 10.2 to the ASN.1 type assignment@enerated by applying clause 15 to the at
declaration;

clause 15 to the attribute declaration.

If either the attribute use or its attribute declaration has a value constraint and the attribute use is not requirg
edType" shall be followed by the keyword DEFAULT and by a "Value" generated by applying clause 16 either
in the value constraint of the attribute use (if<the attribute use has a value constraint), or to the value in the]

constfaint Of its attribute declaration (otherwise).

22.5
value

by ap

If either the attribute use Or its attribute declaration has a value constraint that is a fixed value, then an ASN.1
constraint shall be added to the "NamedType". The "Value" in the ASN.1 single value constraint shall be gen
blying clause 16 either to the valtiein the value constraint of the attribute use (if the attribute use has a value const

or to the value in the value constraintOf its attribute declaration (otherwise).

22.6
the "N

22.7

23
23.1

If the attribute use i§ Not required and neither the attribute use nor its attribute declaration has a value cong
lamedType" shall be fetlowed by the keyword OPTIONAL.

A final ATTRIBUTE encoding instruction shall be assigned to the "Type" in the "NamedType".

Mapping uses of simple and complex type definitions (general case)

This clause applies as explicitly invoked by other clauses of this Recommendation | International Stand

gener

n the

ard to

ration

ype")

ribute

b) if the attribute use has a local attribute declaratign, the ASN.1 type definition generated by applying

d, the
to the
value

5ingle
rated
raint),

traint,

ard to

ate-an ASN 1 type definition corresponding to one of the following uses of a top-level anonymous_ar XSD b

Jilt-in

simple type definition Or complex type definition:

22

a) asimple type definition used as the base type of another simple type definition;
b) asimple type definition used as the item type of a list type;
C) asimpletype definition used as the member type of a union type;

d) a simple or complex type definition used as the type definition Of element declarations that do not have a

substitutable type definition (see 14.7) and are not nillable;
e) asimple type definition used as the type definition Of an attribute declaration;

f)  asimple type definition used as the content type of a complex type definition; and
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g) asimple type definition used as the type definition 0f an element declaration that does not have a substitutable
type definition (See 14.7) and is nillable.

23.2 A use of an XSD built-in type simple type definition Or complex type definition shall be mapped to an ASN.1 type
definition (a "DefinedType") as specified in clause 11.

23.3 A use of a top-level simple type definition shall be mapped to the ASN.1 type definition (a "DefinedType")
generated by applying 10.2 to the ASN.1 type assignment generated by applying clause 13 to the simple type definition.

23.4 A use of a top-level complex type definition shall be mapped to the ASN.1 type definition (a "DefinedType")
generated by applying 10.2 to the ASN.1 type assignment generated by applying clause 20 to the complex type definition.

235 A use of an anonymous simple type definition is not distinguished from the simple type definition itself, and shall
be mapped as specified in clause 13 for the simple type definition.

23.6 A use of an anonymous complex type definition is not distinguished from the complex type definition itsellf, and
shall be mapped as specified in clause 20 for the complex type definition.

23.7 If a value constraint has been provided in the invocation of this clause, then a final DEFAYLT<FOR-EMPTY
encoding instruction shall be assigned to the ASN.1 type definition, and one of the three following subclauses appliies.

23.7.] For a simple type definition, the "Value" in the final DEFAULT-FOR-EMPTY encoding) instruction shpll be
generpted by applying clause 16 to the value in the value constraint considered as a value in the value space of the simple
type definition.

23.7. For a complex type definition Whose content type iS a simple type definition, the "Value" in the final DEFAULTFOR-
EMPTY encoding instruction shall be generated by applying clause 16 to the value.in‘the value constraint considered as a
valuelin the value space of the simple type definition.

23.7.9 For a complex type definition with a mixed content type, the "Value*~in the final DEFAULT-FOR-EMPTY engoding
instruction shall be generated by applying clause 16 to the value in the value‘constraint considered as a value in the|value
space|of xsd:string with whiteSpace preserve.

23.8 If a value constraint has been provided in the invocation-of-this clause and the value in the value constraipt is a
fixed yalue, then one of the three following subclauses applies.

23.8.] For a simple type definition, an ASN.1 single value-constraint with a "Value" identical to the "Value™ in th¢ final
DEFAPLT-FOR-EMPTY encoding instruction shall be added to the ASN.1 definition.

23.8.2  For acomplex type definition Whose contenttype is a simple type definition, an ASN.1 inner subtype constrain} shall
be adgled to the ASN.1 definition and shall applyt0'the base component a single value constraint with a "Value" idgntical
to the|"Value" in the final DEFAULT-FOR-EMPTY encoding instruction.

23.8.3  For a complex type definition With a mixed content type, an ASN.1 inner subtype constraint shall be added to
the ABN.1 definition and shall applyt0:the embed-values component an ASN.1 single value constraint with a "\falue"
consisting in a single occurrence of a "Value" identical to the "Value" in the final DEFAULT-FOR-EMPTY endoding
instrugtion.

24 Mapping,special uses of simple and complex type definitions (substitutable)

24.1 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standpard to
generpte an ASNY1 type definition corresponding to a top-level simple type definition Or complex type definition used fas the
type definition’0f element declarations that have a substitutable type definition (see 14.7) and are not nillable.

24.2 A use of a simple type definition (STD, say) or complex type definition (CTD, say) shall be mapped to an ASN.1
choice type.

24.3 One alternative shall be added to the ASN.1 choice type for STD or CTD itself and one alternative shall be
added for each top-level simple type definition and complex type definition in the source XSD Schema that is derived by
restriction or extension (directly or indirectly) from STD or CTD.

24.4 For each alternative, the "identifier" in the "NamedType" shall be generated by applying 10.3 to the name of the
simple type definition Or complex type definition corresponding to the alternative, and the "Type" in the "NamedType" shall
be the ASN.1 type definition generated by applying clause 23 to the simple type definition Or complex type definition.

24.5 The first alternative added to the choice type shall be the one corresponding to STD or CTD itself. The
subsequent alternatives shall be added to the choice type in an order based on the target namespace and name of the simple
type definitions and complex type definitions. Type definitions shall first be ordered by target namespace (with the absent
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namespace preceding all namespace names sorted in ascending lexicographical order) and then by name (also in ascending
lexicographical order) within each target namespace.

24.6 A final use-TYPE encoding instruction shall be assigned to the ASN.1 choice type.

24.7 If a value constraint has been provided in the invocation of this clause, then a final DEFAULT-FOR-EMPTY
encoding instruction shall be assigned to each alternative of the ASN.1 choice type corresponding to a simple or complex
type definition that would validate a hypothetical element containing the canonical lexical representation of the value in
the value constraint, but not to the other alternatives (if any). One of the three following subclauses applies.

24.7.1  If the alternative corresponds to a simple type definition, the "Value" in the final DEFAULT-FOR-EMPTY encoding
instruction shall be generated by applying clause 16 to the value in the value constraint considered as a value in the value
space of the simple type definition.

24.7.2 [T the alternative corresponds t0 a complex type definition WhOSe content type IS @ simple type definition, the "Walue"
in the|final DEFAULT-FOR-EMPTY encoding instruction shall be generated by applying clause 16 to the value inthq value
constfaint considered as a value in the value space of the simple type definition.

24.7.3  If the alternative corresponds to a complex type definition with a mixed content type, the "Value" in thg final
DEFAPLT-FOR-EMPTY encoding instruction shall be generated by applying clause 16 to the value in‘the value conftraint
consiflered as a value in the value space of xsd:string with whiteSpace preserve.

24.8 If a value constraint has been provided in the invocation of this clause and the valle in the value constraipt is a
fixed Yalue, then an ASN.1 inner subtype constraint shall be added to the ASN.1 choice type. One of the four follpwing
subclquses applies to each alternative of the choice type.

24.8.1  If the alternative has been assigned a final DEFAULT-FOR-EMPTY encoding inhstruction in 24.7 and corresponds
to a simple type definition, the inner subtype constraint shall apply to the alternativ®an ASN.1 single value constraint with
a "Value" identical to the "Value" in the final DEFAULT-FOR-EMPTY encogding instruction.

24.8.2 If the alternative has been assigned a final DEFAULT-FOR-EMPTY encoding instruction in 24.7 and corresponds
to a qomplex type definition Whose content type iS @ simple type definition, the inner subtype constraint shall apply fo the
alterngtive an additional ASN.1 inner subtype constraint that applies to the base component a single value congtraint
with 4 "Value" identical to the "Value" in the final DEFAULT-FOR-EMPTY encoding instruction.

24.8.3  If the alternative has been assigned a final DEFAULT-FOR-EMPTY encoding instruction in 24.7 and corresponds
to a c¢mplex type definition with a mixed content type, the.ifiner subtype constraint shall apply to the alternative an additional
ASNL.[L inner subtype constraint, which in turn shali™apply to the embed-values component an ASN.1 single|value
constfaint with a "Value" consisting in a single qccurrence of a "Value" identical to the "Value" in the final DEFAULT-
FOR-EMPTY encoding instruction.

24.8.4 If the alternative has not been assigned a final DEFAULT-FOR-EMPTY encoding instruction in 24.7, the| inner
subtype constraint shall apply a preseneg‘constraint of ABSENT to the alternative.

25 Mapping special-uses of simple and complex type definitions (substitutable, nillable)

25.1 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standprd to
generpte an ASN.1 type-definition corresponding to a top-level simple type definition Or complex type definition used jps the
type definition Of elément declarations that have a substitutable type definition (see 14.7) and are nillable.

25.2 A use:of a simple type definition (STD, say) or complex type definition (CTD, say) shall be mapped to an ASN.1
choicg type.

25.3 One alternative shall be added to the ASN.1 choice type for STD or CTD itself and one alternative shill be
added for each top-level simple type definition and complex type definition in the source XSD Schema that is derived by
restriction or extension (directly or indirectly) from STD or CTD.

25.4 For each alternative, the "identifier" in the "NamedType" shall be generated by applying 10.3 to the name of the
simple type definition Or complex type definition corresponding to the alternative, and the "Type" in the "NamedType" shall
be the ASN.1 type definition (a "DefinedType") generated by applying 10.2 to the ASN.1 type assignment generated by
applying clause 30 to the simple type definition Or complex type definition.

255 The first alternative added to the choice type shall be the one corresponding to STD or CTD itself. The
subsequent alternatives shall be added to the choice type in an order based on the target namespace and name of the simple
type definitions and complex type definitions. Type definitions shall first be ordered by target namespace (with the absent
namespace preceding all namespace names sorted in ascending lexicographical order) and then by name (also in ascending
lexicographical order) within each target namespace.
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25.6 A final usE-TYPE encoding instruction shall be assigned to the ASN.1 choice type.

25.7 If a value constraint has been provided in the invocation of this clause, then a final DEFAULT-FOR-EMPTY
encoding instruction shall be assigned to each alternative of the ASN.1 choice type corresponding to a simple or complex
type definition that would validate a hypothetical element containing the canonical lexical representation of the value in
the value constraint, but not to the other alternatives (if any). One of the three following subclauses applies.

25.7.1  Ifthe alternative corresponds to a simple type definition, the "Value" in the final DEFAULT-FOR-EMPTY encoding
instruction shall be generated by applying clause 16 to the value in the value constraint considered as a value in the value
space of the simple type definition.

25.7.2  Ifthe alternative corresponds to a complex type definition Whose content type iS @ simple type definition, the "Value"
in the final DEFAULT-FOR-EMPTY encoding instruction shall be generated by applying clause 16 to the value in the value
constraint_considered as a value in the value space of the simple type definition

25.7.3  If the alternative corresponds to a complex type definition with a mixed content type, the "Value" if)thdg final
DEFAPLT-FOR-EMPTY encoding instruction shall be generated by applying clause 16 to the value in the value conptraint
consiflered as a value in the value space of xsd:string with whiteSpace preserve.

25.8 If a value constraint has been provided in the invocation of this clause and the value in the Value constraipt is a
fixed yalue, then an ASN.1 inner subtype constraint shall be added to the ASN.1 choice type. Oneof the four follpwing
subcl@uses applies to each alternative of the choice type.

25.8.] If the alternative has been assigned a final DEFAULT-FOR-EMPTY encoding instruction in 25.7 and corresponds
to a simple type definition, the inner subtype constraint shall apply to the alternative (whiChjis an ASN.1 sequence typg with
a fina] usE-NIL encoding instruction) another ASN.1 inner subtype constraint, whictvin turn shall apply to the content
comppnent the keyword PRESENT and an ASN.1 single value constraint with a**Value" identical to the "Value" jin the
final PEFAULT-FOR-EMPTY encoding instruction.

25.8.2 If the alternative has been assigned a final DEFAULT-FOR-EMPRTY ‘ehcoding instruction in 25.7 and corresponds
to a qomplex type definition Whose content type iS @ simple type definition, the inner subtype constraint shall apply fo the
alterngtive (which is an ASN.1 sequence type with a final use-NIZL encoding instruction) another ASN.1 inner sybtype
constfaint that applies to the content component the keyword PRESENT and an ASN.1 single value constraint ith a
"Value" identical to the "Value" in the final DEFAULT-FOR-EMPTY encoding instruction.

25.8.3 If the alternative has been assigned a final DEFAULT-FOR-EMPTY encoding instruction in 25.7 and corresponds
to a cpmplex type definition with a mixed content type, the'inner subtype constraint shall apply to the alternative (which is
an AYN.1 sequence type with a final USE-NIL encaoding instruction) another ASN.1 inner subtype constraint that agplies:

a) tothe embed-values componeht, an ASN.1 single value constraint with a "Value™ consisting in a pingle
occurrence of a "Value" identical to the "Value" in the final DEFAULT-FOR-EMPTY encoding instruction;
and

b) tothe content component, the keyword PRESENT.

25.8.4 If the alternative has-not“been assigned a final DEFAULT-FOR-EMPTY encoding instruction in 25.7, the| inner
subtype constraint shall apply-a-presence constraint of ABSENT to the alternative.

26 Mapping Special uses of simple type definitions (nillable)

26.1 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standprd to
generpte an'ASN. 1 type definition corresponding to either:

a) a top-level, anonymous, or XSD built-in simple type definition used as the type definition of elfement
decrarations that do Not fTave a substitutabie fype dermition (SEE 14-7) and are mnable, o7

b) atop-level simple type definition that is a member of the derivation hierarchy of the type definition of element
declarations that have a substitutable type definition (see 14.7) and are nillable.

26.2 A use of a simple type definition shall be mapped to an ASN.1 sequence type with one OPTIONAL component.

26.3 The "identifier" in the "NamedType" of the component shall be content and the "Type" in the "NamedType"
shall be the ASN.1 type definition generated by applying clause 23 to the simple type definition.

26.4 A final use-NIL encoding instruction shall be assigned to the ASN.1 sequence type.

26.5 If a value constraint has been provided in the invocation of this clause, then a final DEFAULT-FOR-EMPTY
encoding instruction shall be assigned to the ASN.1 sequence type. The "Value" in the final DEFAULT-FOR-EMPTY
encoding instruction shall be generated by applying clause 16 to the value in the value constraint.
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26.6 If a value constraint has been provided in the invocation of this clause and the value in the value constraint is a
fixed value, then an ASN.1 inner subtype constraint shall be added to the ASN.1 sequence type. The inner subtype
constraint shall apply to the content componentan ASN.1 single value constraint with a "Value™ identical to the "Value"
in the final DEFAULT-FOR-EMPTY encoding instruction. The inner subtype constraint shall also apply the keyword
PRESENT t0 the content component.

27 Mapping special uses of complex type definitions (nillable)

27.1 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to
generate an ASN.1 type definition corresponding to either:

a) a top-level, anonymous, or XSD built-in complex type definition used as the type definition of element
declaration$ that do NOt Nave a SUDSUTUtable type detinition (See 14.7) and dare nillable; OF

b) a top-level complex type definition that is a member of the derivation hierarchy of the type.definijon of
element declarations that have a substitutable type definition (see 14.7) and are nillable.

27.2 A use of an XSD built-in complex type definition shall be mapped to an ASN.1 type definition (a*DefinedType")
as spdcified in clause 11.

27.3 A use of a top-level or anonymous complex type definition shall be mapped to an. ASN.1 type definition as
specified in subclauses 27.4 to 27.12.

27.4 The ASN.1 type definition shall be an ASN.1 sequence type and one or moresxcomponents shall be addefl to it
as spdcified in 27.5 to 27.11, in the specified order.

27.5 If the content type of the complex type definition is a mixed content model, then an embed-values comgonent
shall be added to the ASN.1 sequence type as specified in 20.5.

27.6 If the content type of the complex type definition is a particle Wh@se term is @ model group With a compositor|of all,
then gdn oxrder component shall be added to the ASN.1 sequence typé-as specified in 20.6.

21.7 If the complex type definition has attribute uses, components mapped from the attribute uses shall be added to the
ASN.[L sequence type as specified in 20.7.

27.8 If the complex type definition has an attribute wildcard, then a component generated from the attribute wildcard shall
be adfled to the ASN.1 sequence type as specified in 20.8:

27.9 If the content type of the complex type definition is a particle, then one of the three following subclauses applies.
27.9.] If the term of the particle is a modelr\group with a compositor 0f sequence wWhose min occurs and max occurs are

both gne, then an oPTTIONAL component shal-be added to the ASN.1 sequence type. The "identifier" in the "Named[Type"
of th¢ component shall be generated by "applying 10.3 to the character string "content"” and the "Type" [n the
"NamedType" shall be an ASN.1 sequence type generated as follows. For each particle of the model group in order, an
ordergd list of zero or more "NamediType"s shall be generated by applying clause 19 to the particle in the model group, and
those|"NamedType"s shall be @dded to the inner ASN.1 sequence type in the same order.

27.9.2 If the term of the\particle is a model group With a compositor of sequence whose min occurs and max occurs are
not bth one, or a model\group with a compositor 0f choice, then an OPTIONAL component shall be added to the ASN.1
sequence type. The “identifier" in the "NamedType" of the component shall be generated by applying 10.3 to the chgracter
string| "content™and the "Type" in the "NamedType" shall be an ASN.1 sequence type with a single component, which
shall be generated by applying clause 19 to the particle in the content type.

27.9. Ifithe term of the particle is @ model group with a compositor of all, then an OPTIONAL component shall be pdded
to the] ASN.1 sequence type. The "identifier" in the "NamedType" of the component shall be generated by applying 10.3
to the character string "content™ and the "Type" in the "NamedType" shall be an ASN.1 sequence type. For each particle
of the model group in order, a component generated by applying clause 19 to the particle of the model group shall be added
to the inner ASN.1 sequence type. If the particle in the content type of the complex type definition has min occurs zero, each
of the particles of the model group with min occurs one shall be mapped as if it had min occurs zero.

27.10 If the content type of the complex type definition is a simple type definition, then an OPTIONAL component shall be
added to the ASN.1 sequence type. The "identifier" in the "NamedType" of the component shall be generated by applying
10.3 to the character string "content" and the "Type" in the "NamedType" shall be the ASN.1 type definition generated
by applying clause 23 to the content type.

27.11 If the content type of the complex type definition iS empty, then an OPTIONAL component shall be added to the
ASN.1 sequence type. The "identifier" in the "NamedType" of the component shall be generated by applying 10.3 to the
character string "content" and the "Type" in the "NamedType" shall be the ASN.1 built-in type NULL.
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27.12  Afinal use-NIL encoding instruction shall be assigned to the ASN.1 sequence type.

27.13  If a value constraint has been provided in the invocation of this clause, then a final DEFAULT-FOR-EMPTY
encoding instruction shall be assigned to the ASN.1 sequence type. One of the two following subclauses applies.

27.13.1 If the content type Of the complex type definition iS a simple type definition, the "Value" in the final DEFAULT-FOR-
EMPTY encoding instruction shall be generated by applying clause 16 to the value in the value constraint considered as a
value in the value space of the simple type definition.

27.13.2 If the content type of the complex type definition iS a mixed content type, the "Value" in the final DEFAULT-FOR-
EMPTY encoding instruction shall be generated by applying clause 16 to the value in the value constraint considered as a
value in the value space of xsd:string with whiteSpace preserve.

27.14  If a value constraint has been provided in the invocation of this clause and the value in the value constraint is a
fixed palue, then an ASN.1 inner subtype constraint shall be added to the ASN.1 sequence type. The inner,subtype
constfaint shall apply the keyword PRESENT t0 the content component. One of the two following subclausés applies.

27.1411 If the content type Of the complex type definition is a simple type definition, the inner subtype constraint shalllapply
to thg content component an ASN.1 single value constraint with a "Value" identical to the "Value" in thq final
DEFAPLT-FOR-EMPTY encoding instruction.

27.1412 If the content type Of the complex type definition is @ mixed content type, the inner subtype constraint shall apply:

a) tothe embed-values component, an ASN.1 single value constraint with a’\alue™ consisting in a pingle
occurrence of a "Value" identical to the "Value" in the final DEFAULT-FOR*EMPTY encoding instruction;
and

b) tothe content component, the keyword PRESENT.

28 Mapping special uses of element declarations (headiof element substitution group)

28.1 This clause applies as explicitly invoked by other clauses\of this Recommendation | International Standprd to
generpte an ASN.1 type definition corresponding to a top-level element declaration that is the head of an element
substitution group and is used as the term of particles.

28.2 A use of a top-level element declaration (H, say)shall be mapped to an ASN.1 choice type.

28.3 One alternative shall be added to the ASNJL choice type for each top-level element declaration (including H
itself) in the source XSD Schema which is not abstract and is a member of the substitution group headed by H.

NOTE — In XSD, substitution group membership“is transitive, i.e., the members of a substitution group ESG1 whose hegd is a
me¢mber of another substitution group ESG2'are all also members of ESG2.

28.4 For each alternative, the "identifier" in the "NamedType" shall be generated by applying 10.3 to the name[of the
top-lgvel element declaration corresponding to the alternative, and the "Type" in the "NamedType" shall be the ASN. type
definition (a "DefinedType") generated by applying 10.2 to the ASN.1 type assignment generated by applying cladse 14
to theltop-level element declaratioh.

28.5 Alternatives shall be added to the choice type in an order based on the target namespace and name of the top-
level glement declarations) The element declarations shall first be ordered by target namespace (with the absent namgspace
precefling all namespace names sorted in ascending lexicographical order) and then by name (also in ascgnding
lexicqgraphical©rder) within each target namespace.
NOTE — The element declaration that is the head of the element substitution group is ordered together with the other glement
deflarations that belong to the element substitution group.

28.6
29 Generating special ASN.1 type assignments for types used in element declarations
29.1 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to

generate an ASN.1 type assignment corresponding to a top-level simple type definition Or complex type definition used as
the type definition of element declarations that have a substitutable type definition (see 14.7) or are nillable.

29.2 This clause generates a special ASN.1 type assignment for a given combination of the following conditions and
data provided in the invocation of this clause:

a) whether the element declaration has a substitutable or a non-substitutable type definition (see 14.7);

b) whether the element declaration is nillable or non-nillable;
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c) whether the type definition is a simple type definition Or @ complex type definition;

d) whether the element declaration has a value constraint, and if it does, whether the value in the value constraint

is a default value or a fixed value;
e) the name of the type definition; and
f) the value in the value constraint (if any).

One and only one special ASN.1 type assignment shall be generated for each different combination of items a)
to f) in 29.2 that actually occurs in one or more invocations of this clause over the mapping of a source XSD Schema (but
see 29.4).

NOTE — For example, if two element declarations in a large XSD Schema have identical type definitions, are both nillable, and both

have a value constraint that is a default value and is the same value, then a single special ASN.1 type assignment is generated. The
type reference name of this type assignment will occur in the "Type" in the "TypeAssignment"s corresponding to both element
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ause or by clause 30, whichever is invoked first.

The term "associated ASN.1 type assignment" designates the ASN.1 type assignment being mapped fro|
type definition Or complex type definition that is the type definition of the element declaration for which a special A
ssignment is generated, by applying clause 13 or clause 20, respectively.
DTE — Any special ASN.1 type assignment has an associated ASN.1 type assignment;as-this clause applies only when t
inition Of an element declaration is a top-level simple type definition Or complex type définition. All such simple type definitio
mplex type definitions are mapped to ASN.1 type assignments.

For a given element declaration, the "typereference” in the A TFypeAssignment” for a special ASN.1

assignment shall be constructed by appending a suffix (see 29.7) and.a post-suffix (see 29.7) to the type reference
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associated ASN.1 type assignment and applying 10.3 to the)resulting character string, and the "Type"
Assignment” shall be the ASN.1 type definition generated by, one of the clauses 24, 25, 26, and 27 (see 29.7)
type definition Or complex type definition that is the type definition of the element declaration. The value constraint
ht declaration (if any) shall be provided to the applicableclause (24, 25, 26 or 27) and shall be used when gene
SN.1 type definition as specified in that clause.

The suffix and the applicable clause number shall be obtained from the last two columns of Table 1
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Table 7 — Suffixes and applicable clause numbers for the generation of special ASN.1 type assignments

When this clause is invoked for a simple type definition Or complex type definition used as the type definition] of an
ht declaration that is nillable and does not have a substitutable type definition, it produces an ASN.1 type-assignment
the suffix "-nillable") which could also be produced by an invocation of clause 30 for the Same simple type
ion or complex type definition. In such cases, there shall be only one such ASN.1 type assignment generated either by
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Applicable
Substitutable | nilable~|~ simple / complex | _YAU® Suffix clause
number
no yes simple none -nillable 26
no yes simple default -nillable-default- 26
ne. yes simple fixed -nillable-fixed- 26
no yes complex none -nillable 27
no yes complex default -nillable-default- 27
no yes complex fixed -nillable-fixed- 27
yes no simple or complex none -derivations 24
yes no simple or complex default -deriv-default- 24
yes no simple or complex fixed -deriv-fixed- 24
yes yes simple or complex none -deriv-nillable 25
yes yes simple or complex default -deriv-nillable-default- 25
yes yes simple or complex fixed -deriv-nillable-fixed- 25
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30 Generating special ASN.1 type assignments for types belonging to a derivation
hierarchy

30.1 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to
generate an ASN.1 type assignment corresponding to a top-level simple type definition Or complex type definition that belongs
to the derivation hierarchy of the type definition of element declarations that have a substitutable type definition (see 14.7)
and are nillable.

30.2 This clause generates a special ASN.1 type assignment for a simple type definition OF complex type definition
provided in the invocation of this clause.

30.3 One and only one special ASN.1 type assignment shall be generated for each simple type definition or complex
type definition that actually occurs in one or more invocations of this clause over the mapping of a source XSD Schema
(but see29-4y-

30.4 The term "associated ASN.1 type assignment" designates the ASN.1 type assignment being mapped|from the
simpl¢ type definition Or complex type definition by applying clause 13 or clause 20, respectively.

30.5 The "typereference” in the "TypeAssignment"” for a special ASN.1 type assignment shall be-constructed by
apper]ding the suffix "-nillable" to the type reference name of the associated ASN.1 type assignmént-and applying 10.3
to the resulting character string, and the "Type" in the "TypeAssignment" shall be the ASN.1 type’definition gengrated
by applying either clause 26 or clause 27 to the simple type definition Or complex type definition;respectively.
NOTE - This clause specifies only the suffix "-nillable" (and not the suffixeS¢’-nillable-default-|' and
"-hillable-fixed-"), because even if the element declaration has a value constraint, that valyecanstraint is not visible to clayses 26
and 27 when invoked by this clause.

31 Generating special ASN.1 type assignments for elemént substitution groups

311 This clause applies as explicitly invoked by other clauses of.this Recommendation | International Standprd to
generpte an ASN.1 type assignment corresponding to a particle whese'term is a top-level element declaration that|is the
head pf an element substitution group.

31.2 This clause generates a special ASN.1 type assignment for a top-level element declaration provided |n the
invochtion of this clause.

31.3 One and only one special ASN.1 type assignment shall be generated for each top-level element declaratign that
actually occurs in one or more invocations of this clatse over the mapping of a source XSD Schema.

31.4 The term "associated ASN.1 type. assighment" designates the ASN.1 type assignment being mapped from the
top-lgvel element declaration by applying clause 14.

315 The "typereference” in the “TypeAssignment” for a special ASN.1 type assignment shall be constructed by
apperding the suffix "-group" tothe.type reference name of the associated ASN.1 type assignment and applying 0.3 to
the repulting character string, and'the "Type" in the "TypeAssignment" shall be the ASN.1 type definition generated by
applyjng clause 28 to the top-level element declaration.
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Annex A

ASN.1 type definitions corresponding to XSD built-in types for the version 1 mapping

(This annex forms an integral part of this Recommendation | International Standard.)

Al This annex specifies a module that defines the ASN.1 types that correspond to the XSD built-in types that are
used for the mapping from W3C XML Schema to ASN.1 for the version 1 mapping.

A2 W3C XML Schema defines many built-in date and time types to represent durations, instants or recurring
mstants AIthough they are aII derlved from ISO 8601 there are some extensmns and restrlctlons The XSD built-in date
lause.
PER),

A3 The xsp module for the version 1 mapping is:
XSD [joint-iso-itu-t asnl(l) specification(0) modules(0) xsd-module(2) versionl (1)}
"/ASN.1l/Specification/Modules/XSD-Module/Versionl"

AUTOMATIC TAGS ::=

/* xpd:anySimpleType */
AnySimpleType ::= XMLCompatibleString
/* xisd:anyType */
AnyType ::= SEQUENCE {
embed-values SEQUENCE OF String,
attr SEQUENCE
(CONSTRAINED BY {

/* Each item shall conform to the "AnyAttributeFormat" specified

in Rec. ITU-T X.693 | ISO/IEC 8825~4, clause 18 */ } ) OF String,
elem-list SEQUENCE OF elem String

(CONSTRAINED BY {
/* Shall conform to the "AnyElementFormat" specified
in Rec. ITU-T X.693 | ISO/IEC 8825-4, clause 19 */ } ) }
(CONSTRAINED BY {
/* Shall conform to Rec. ITU-T X.693 | ISO/IEC 8825-4, clause 25 */ } )
AnyType-nillable ::= SEQUENCE {
embed-values SEQUENCE OF.String,
attr SEQUENCE
(CONSTRAINED BY {
/* Each item, shall conform to the "AnyAttributeFormat" specified

in Rec. ITU5T X.693 | ISO/IEC 8825-4, clause 18 */ } ) OF String,
content SEQUENCE {

elem-list SEQUENCE OF elem String

(QONSTRAINED BY {
/* Shall conform to the "AnyElementFormat" specified
in Rec. ITU-T X.693 | ISO/IEC 8825-4, clause 19 */ } )

} OPTIONAL }
(CONSTRAINED BY {
/#-Shall conform to Rec. ITU-T X.693 | ISO/IEC 8825-4, clause 25 */ } )
/* xld:anyUri)*/
AnyURI ::="XMLStringWithNoCRLFHT
(CONSTRAINED BY {

/* The XMLStringWithNoCRLFHT shall be a valid URI as defined in IETF RFC
2396 —Note—that—2396—=altiows—any valid—IRI format—without—escaping
non-ASCII characters. Use of the IANA oid: URI/IRI scheme should be
considered. */ } )

/* xsd:date */

Date ::= DateTimeType (DateOnly)

/* xsd:dateTime */

DateTime ::= DateTimeType

/* xsd:decimal */

Decimal ::= REAL (O | WITH COMPONENTS {..., base(10)})

/* xsd:double */

Double ::=REAL (0 | MINUS-INFINITY | PLUS-INFINITY | NOT-A-NUMBER | WITH COMPONENTS {
mantissa (-9007199254740991..9007199254740991),
base (2),

exponent (-1074..971) })
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/* xsd:duration */

Duration ::= DurationType

/* xsd:ENTITIES */

ENTITIES ::= SEQUENCE (SIZE(1l..MAX)) OF ENTITY

/* xsd:ENIITY */

ENTITY ::= NCName

/* xsd:float */

Float ::= REAL (0 | MINUS-INFINITY | PLUS-INFINITY | NOT-A-NUMBER | WITH COMPONENTS {
mantissa(-16777215..16777215),
base (2),

exponent (-149..104) })
/* xsd:gDay */
GDay ::= DateTimeType (Day)

GMon = Tt
/* xpd:gMonthDay */
GMonkhDay ::= DateTimeType (MonthDay)

d:gYear */

::= DateTimeType (Year)
d:gYearMonth */
Month ::= DateTimeType (YearMonth)

= NCName
d:IDREF */
: := NCName
d:IDREFS */
S ::= SEQUENCE (SIZE(l..MAX)) OF IDREF
d:int */
:= INTEGER (-2147483648..2147483647)
d:language */
Langpage ::= VisibleString (FROM ("a".."z" | "A".."Z"/pWVW-" | "0".."9"))
(PATTERN
"[a-zA-Z]#(1,8) (-[a-zA-Z20-9]#(1,8)) *?)
/* The semantics of Language is specified in“‘IETF RFC 3066 */
/* xpd:long */
Long[::= INTEGER (-9223372036854775808..9223372036854775807)
/* xpd:name */
Name| : := Token (XMLStringWithNoWhitespace)
(CONSTRAINED BY {
/* The Token shall be ‘a”’Name as defined in W3C XML 1.0, 2.3 */} )
/* xpd:NCName */
NCNape ::= Name
(CONSTRAINED BY ({
/* The Name shall be an NCName as defined in W3C XML Namespaces, 2 */|} )
/* ng:NMTOKEN */
NMTOKEN ::= Token (XMLStringWithNoWhitespace)
(CONSTRAINED“BY {
/* The) Token shall be an NMTOKEN as defined in W3C XML 1.0, 2.3 */ }|)
/* xpd:NMTOKENS */

NMTOKENS ::= SEQUENCE (SIZE(l..MAX)) OF NMTOKEN
/* xpd:normalizedString */
NormplizedString ®:= String (XMLStringWithNoCRLFHT)

(CONSTRAINED BY {
/* The String shall be a normalizedString as defined in W3C XML Schema
Part 2, 3.3.1 */})
/* xpd/NOTATION */

NOTAFION ::= QName
/* xsd:QName */
QOName ::= SEQUENCE ({

uri AnyURI OPTIONAL,
name NCName }
/* xsd:short */

Short ::= INTEGER (-32768..32767)
/* xsd:string */
String ::=XMLCompatibleString
/* xsd:time */
Time ::= DateTimeType (TimeOnly)
/* xsd:token */
Token ::= NormalizedString (CONSTRAINED BY {
/* The NormalizedString shall be a token as defined in W3C XML Schema Part 2,
3.3.2 */})
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/* xsd:unsignedInt */

UnsignedInt ::= INTEGER (0..4294967295)
/* xsd:unsignedLong */
Unsignedlong ::= INTEGER (0..18446744073709551615)
/* xsd:unsignedShort */
UnsignedShort ::= INTEGER (0..65535)
/* ASN.1 type definitions supporting the mapping of W3C XML Schema built-in types */
XMLCompatibleString ::= UTF8String (FROM (
{0, 0, 0, 9} |
{o, 0, 0, 10} |
{o, 0, 0, 13} |
{o, o, o, 32} .. {0, O, 215, 255} |
{0, 0, 224, 0} .. {0, O, 255, 253} |
60— 4———+0— 1625525341
XMLStringWithNoWhitespace ::= UTF8String (FROM /(
{o, o, o, 33} .. {0, O, 215, 255} |
{0, 0, 224, 0} .. {0, O, 255, 253} |
{0, 1, o, 0} .. {0, 16, 255, 253}))
XMLSEringWithNoCRLFHT ::= UTF8String (FROM /(
{o, o, o, 32} .. {0, O, 215, 255} |
{0, 0, 224, 0} .. {0, O, 255, 253} |
{0, 1, o, 0} .. {0, 16, 255, 253}))

Dura

Date

Date

Day [:

Mont]

Mont]

Year

Year]

Time

ENCO

Fio

['im

Dnl

n

hDa

Mon

Dnl

DIN

::= DateTimeType (FROM ("O0".. 9" | "Z:+-"))

/* ASN.1 type definitions supporting the mapping of W3C XML, \Schema built-in datje
and time types */
nType ::= VisibleString (FROM ("O0".."9" | "DHMPSTY:.+-"))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.6 *{})
eType ::= VisibleString (FROM ("O0".."9" | "TZ:.+-!))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.7 *{})
y ::= DateTimeType (FROM ("O0".."9" | "Z:+-"))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.9 *{})
DateTimeType (FROM ("O".."9" | "Z:4+-")V)
(CONSTRAINED BY {/*>W3C XML Schema Part 2, 3.2.13 */})
:= DateTimeType (FROM ("0".."9" | "Z:4="))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.14 */})
y ::= DateTimeType (FROM ("O0".."9" | (’Z:+-"))
(CONSTRAINED\ BY {/* W3C XML Schema Part 2, 3.2.12 */})

(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.11 */})
th ::= DateTimeType (FROM," ("0".."9" | "Z:+-"))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.10 t/})
y ::= DateTimeType (FROM ("™O0".."9" | "Z:.+-"))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.8 *{})
G-CONTROL XER
GLOBAL#DEFAULTS MODIFIED-ENCODINGS
GLOBAL-DEFAULTS CONTROL-NAMESPACE
"http://www.w3.0rg/2001/XMLSchema-instance"
PREFIX "xsi"
NAMESPACE ALL, ALL IN ALL AS
"http://www.w3.0rg/2001/XMLSchema"
PREFIX "xsd"
USE-QNAME QName
DECIMAL Decimal
LIST ENTITIES, IDREFS, NMTOKENS
EMBED-VALUES AnyType, AnyType-nillable

ANY-ATTRIBUTES AnyType.attr, AnyType-nillable.attr

END

32

ANY-ELEMENT AnyType.elem-list.*, AnyType-nillable.content.elem-list.*
UNTAGGED AnyType.elem-list, AnyType-nillable.content.elem-list
NAME AnySimpleType, AnyURI, Boolean,

Byte, Date, DateTime, Decimal, Double, Duration,

Float, GDay, GMonth, GMonthDay, GYear, GYearMonth,

Int, Language, Long,

NormalizedString, Short,

String, Time, Token,

UnsignedInt, UnsignedLong, UnsignedShort

AS UNCAPITALIZED
USE-NIL AnyType-nillable
WHITESPACE AnyURI, Language, Token, DurationType, DateTimeType COLLAPSE
WHITESPACE NormalizedString REPLACE
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Annex B
ASN.1 type definitions corresponding to XSD built-in types for the version 2 mapping

(This annex forms an integral part of this Recommendation | International Standard.)

B.1 This annex specifies a module that defines the ASN.1 types that correspond to the XSD built-in types that are
used for the mapping from W3C XML Schema to ASN.1 for the version 2 mapping.

B.2 W3C XML Schema defines many built-in date and time types to represent durations, instants or recurring
instants. AIthough they are all derlved from I1SO 8601, there are some extensions and restrlctlons The XSD built-in date
and time alues,

pping is to a CHOICE of an ASN 1 time type and a V:Ls:LbleStrlng with a user- deflned constralnt refere ncing
plicable XSD clause.

B.3 The xsp module for the version 2 mapping is:
XSD [joint-iso-itu-t asnl(l) specification(0) modules(0) xsd-module(2) version2?(2)}
"/ASN.1l/Specification/Modules/XSD-Module/Version2"

AUTOMATIC TAGS ::=

BEGI
/* xkd:anySimpleType */
AnySimpleType ::= XMLCompatibleString

5d: anyType */
AnyType ::= SEQUENCE {
embed-values SEQUENCE OF String,
attr SEQUENCE
(CONSTRAINED BY {
/* Each item shall conform to the "AnyAttributeFormat" specified
in Rec. ITU-T X.693 | ISO/IEC 8825~4, clause 18 */ } ) OF String,
elem-list SEQUENCE OF elem String
(CONSTRAINED BY {
/* Shall conform to the "AnyElementFormat" specified
in Rec. ITU-T X.693 | ISO/IEC 8825-4, clause 19 */ } ) }
(CONSTRAINED BY {
/* Shall conform to Rec. ITU-T X.693 | ISO/IEC 8825-4, clause 25 */ } )
AnyType-nillable ::= SEQUENCE {
embed-values SEQUENCE OF.String,
attr SEQUENCE
(CONSTRAINED BY {
/* Each item, shall conform to the "AnyAttributeFormat" specified
in Rec. ITU5T X.693 | ISO/IEC 8825-4, clause 18 */ } ) OF String,
content SEQUENCE {
elem-list SEQUENCE OF elem String
(QONSTRAINED BY {
/* Shall conform to the "AnyElementFormat" specified
in Rec. ITU-T X.693 | ISO/IEC 8825-4, clause 19 */ } )
} OPTIONAL }
(CONSTRAINED BY {
/* Shall conform to Rec. ITU-T X.693 | ISO/IEC 8825-4, clausk 25

¥/ 1)
/* xpd:anyUri */
AnyURI A4 :%¥ XMLStringWithNoCRLFHT
(CONSTRAINED BY {
#*—Fhe MEStringWithNoCREFHT shatl—beavaltid URFas defined im TEFF RFC

2396. Note that 2396 allows any valid IRI format without escaping
non-ASCII characters. Use of the IANA oid: URI/IRI scheme should be
considered. */ } )

/* xsd:date */

Date ::= GenericTimeTypeChoice {
TIME (SETTINGS "Basic=Date Date=YMD"),
VisibleString
(FROM ("0".."9" | "DHMPSTY:.+-"))

(CONSTRAINED BY {/* W3C XML Schema 1.0 Part 2, 3.2.9
and used if a time-zone is present */})}

/* xsd:dateTime */
DateTime ::= TIME ((SETTINGS "Basic=Date-Time Date=YMD Midnight=Start"))
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(CONSTRAINED BY {/*The time-zone shall be in the range -14 to +14%*/})
(CONSTRAINED BY {/*The seconds and fractions of a second shall be less
than 60 (no leap seconds supported, in accordance with
W3C XML Schema 1.0 Part 2, 3.2.7)*/})
(CONSTRAINED BY {/*The type is constrained to "Time=HMSFn" for any n*/})
/* xsd:decimal */

Decimal ::= REAL (O | WITH COMPONENTS {..., base(10)})

/* xsd:double */

Double ::=REAL (0 | MINUS-INFINITY | PLUS-INFINITY | NOT-A-NUMBER | WITH COMPONENTS {
mantissa (-9007199254740991..9007199254740991),
base (2),

exponent (-1074..971) })
/* xsd:duration */
Duration ::= GenericTimeTypeChoice {
DURATION
((WITH COMPONENTS (...,
seconds ABSENT,
fractional-part ABSENT}) |
(WITH COMPONENTS (...,
seconds PRESENT})),

VisibleString
(FROM ("O".."9" | "DHMPSTY:.+-"))
(CONSTRAINED BY {/* W3C XML Schema 1.0/Part 2, 3.2.6
and used for negative durations */})}

/* xisd:ENTITIES */

ENTIIIES ::= SEQUENCE (SIZE(l..MAX)) OF ENTITY

/* xpd:ENIITY */

ENTIY ::= NCName

/* xpd:float */

Floak ::= REAL (0 | MINUS-INFINITY | PLUS-INFINITY | NOT~A-NUMBER | WITH COMPONENTS
mantissa(-16777215..16777215),
base(2),

exponent (-149..104)})
/* xpd:gDay */
GDay| : := DateTimeType (Day)
/* This is an integer followed optionally by a time-zone.
It is not supported in either ISO 8601 or in ASN.1l, so the Version 1
mapping has been retained (similarly for other "G" types). */
/* xld:gMonth */
GMonkh ::= DateTimeType (Month)
/* xlsd:gMonthDay */
GMonkhDay ::= DateTimeType (MonthDay)
/* xld:gYear */
GYeaf ::= GenericTimeTypeChoice {
TIME (SETTINGS "Basic=Date Date=Y"),
VisibleString
(FROM ("0".."9"™ | "Z:+-"))
(CONSTRAINED BY {/* W3C XML Schema 1.0 Part 2, 3.2.11
and used if a time-zone is present */})}

/* xpd:gYearMonth */

GYeafMonth :r={(GenericTimeTypeChoice ({
TIME (SETTINGS "Basic=Date Date=YM"),
VisibleString
(FROM (lloll..llgll l llz:+_ll))

(CONSTRAINED BY {/* W3C XML Schema 1.0 Part 2, 3.2.14
and used if a time-zone is present */})}

/* xsd:ID */

ID ::= NCName

/* xsd:IDREF */

IDREF ::= NCName

/* xsd:IDREFS */

IDREFS ::= SEQUENCE (SIZE(l..MAX)) OF IDREF

/* xsd:int */

Int ::= INTEGER (-2147483648..2147483647)

/* xsd:language */

Language ::= VisibleString (FROM ("a".."z" | "aA".."2" | "=-" | "0".."9"))
(PATTERN
"[a-zA-Z]#(1,8) (-[a-zA-Z0-9]#(1,8))*")

/* The semantics of Language is specified in IETF RFC 3066 */
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/* xsd:long */

Long ::= INTEGER (-9223372036854775808..9223372036854775807)
/* xsd:name */
Name ::= Token (XMLStringWithNoWhitespace)

(CONSTRAINED BY {
/* The Token shall be a Name as defined in W3C XML 1.0, 2.3 */} )
/* xsd:NCName */
NCName ::= Name
(CONSTRAINED BY ({
/* The Name shall be an NCName as defined in W3C XML Namespaces, 2 */} )
/* xsd:NMTOKEN */
NMTOKEN ::= Token (XMLStringWithNoWhitespace)
(CONSTRAINED BY {
/* The Token shall be an NMTOKEN as defined in W3C XML 1.0, 2.3 */ } )
. o */
NMTOKENS ::= SEQUENCE (SIZE(1l..MAX)) OF NMTOKEN
d:normalizedString */
lizedString ::= String (XMLStringWithNoCRLFHT)
(CONSTRAINED BY {
/* The String shall be a normalizedString as defined in W3C/ XML Schemg
Part 2, 3.3.1 */})

d:NOTATION */
ION ::= QName
d:QName */
: := SEQUENCE {
uri AnyURI OPTIONAL,
name NCName }

/* xlsd:short */

Shor := INTEGER (-32768..32767)

/* xpd:string */

Strihg ::=XMLCompatibleString

/* xlsd:time */

Time| : := TIME ((SETTINGS "Basic=Time")

EXCEPT (SETTINGS "Midnight=End"))

(CONSTRAINED BY {/*The time-zone shall be in the range -14 to +14*/})

(CONSTRAINED BY {/*The seconds and“fractions of a second shall be less
than 60 (no,leap seconds supported, in accordance with
W3C XML Schema 1.0 Part 2, D.2)*/})

(CONSTRAINED BY {/*Constrained to "Time=HMSFn" for any n*/})

/* xpd:token */

Tokeh ::= NormalizedString (CONSTRAINED BY {

/* The NormalizedString shall be a token as defined in W3C XML Schema Part 2,

3.3.2 */})

/* xkd:unsignedInt */

UnsiggnedInt ::= INTEGER (0.,.4294967295)

/* xpd:unsignedLong */

UnsignedLong ::= INTEGER (0..18446744073709551615)

/* xkd:unsignedShort */

UnsignedShort ::= INTEGER (0..65535)

/* ABN.1 type définitions supporting the mapping of W3C XML Schema built-in types */

XMLCpmpatibleString ::= UTF8String (FROM (
10, 0, 0, 9} |
{o, o, 0, 10} |
{o, 0, 0, 13} |
{0, o, 0o, 32}y .. {0, O, 215, 255} |
{0, 0,224 0} {0, 0, 255 253} |
{0, 1, o, 0} .. {0, 16, 255, 253}))
XMLStringWithNoWhitespace ::= UTF8String (FROM (
{0, o, 0, 33}y .. {0, O, 215, 255} |
{o, o0, 224, 0} .. {0, 0, 255, 253} |
{0, 1, o, 0} .. {0, 16, 255, 253}))
XMLStringWithNoCRLFHT ::= UTF8String (FROM /(
{0, o, o, 32}y .. {0, O, 215, 255} |
{o, o0, 224, 0} .. {0, 0, 255, 253} |
{0, 1, o, 0} .. {0, 16, 255, 253}))

/* ASN.1 type definitions supporting the mapping of W3C XML Schema built-in date
and time types */
GenericTimeTypeChoice {BasicType, Alternative} ::= CHOICE ({
asnlsupportedvalue BasicType,
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othervalues Alternative}
(CONSTRAINED BY
{/* The "othervalues" alternative shall not be used for abstract
values in the "asnlsupportedvalue" alternative */})

DateTimeType ::= VisibleString (FROM ("O0".."9" | "TZ:.+-"))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.7 */})
Day ::= DateTimeType (FROM ("O0".."9" | "Z:+-"))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.13 */})
Month ::= DateTimeType (FROM ("O0".."9" | "Z:+-"))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.14 */})
MonthDay ::= DateTimeType (FROM ("O0".."9" | "Z:+-"))

(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.12 */})
ENCODING-CONTROL XER
GLOBAL=DEFAULTS MODIFIED-ENCODINGS
GLOBAL-DEFAULTS CONTROL-NAMESPACE
"http://www.w3.0rg/2001/XMLSchema-instance"
PREFIX "xsi"
NAMESPACE ALL, ALL IN ALL AS
"http://www.w3.0rg/2001/XMLSchema"
PREFIX "xsd"
USE-QNAME QName
DECIMAL Decimal
LIST ENTITIES, IDREFS, NMTOKENS
EMBED-VALUES AnyType, AnyType-nillable
ANY-ATTRIBUTES AnyType.attr, AnyType-nillable.attr
ANY-ELEMENT AnyType.elem-list.*, AnyType-nillable.content.elem-list]¥*
UNTAGGED AnyType.elem-list, AnyType-nillable.content.elem-list
NAME AnySimpleType, AnyURI, Date, DateTime; Decimal, Double, Duratign,
Float, GDay, GMonth, GMonthDay, ,GYear, GYearMonth,
Int, Language, Long,
NormalizedString,\Short,
String, Time, Token,
UnsignedInt, UnsignedlLong, UnsignedShort
AS UNCAPITALIZED
NAME GenericTimeTypeChoice.ALL AS ""
USE-NIL AnyType-nillable
USE-UNION GenericTimeTypeChoice
WHITESPACE AnyURI, Language, Token, DateTimeType COLLAPSE
WHITESPACE NormalizedString REPLACE

END
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Annex C

Identification of the XSD module

(This annex does not form an integral part of this Recommendation | International Standard.)

The following object identifier, OID internationalized resource identifier and object descriptor values are assigned in this
Recommendation | International Standard:

For the module defining ASN.1 types corresponding to the XSD built-in types:

{ joint-iso-itu-t asnl(l) specification(0) modules(0) xsd-module(2) versionl (1)}
"/ASN.1l/Specification/Modules/XSD-Module/Versionl"

"ASN|1 XSD Module for Version 1 mapping"

{ joint-iso-itu-t asnl(l) specification(0) modules(0) xsd-module(2) version2(2)}
"/ASN.1l/Specification/Modules/XSD-Module/Version2"

"ASN|1 XSD Module for Version 2 mapping"
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Annex D

Examples of mappings

(This annex does not form an integral part of this Recommendation | International Standard.)

This annex illustrates the version 1 mapping specified in this Recommendation | International Standard by giving an
ASN.1 module corresponding to an XSD Schema. The version 2 mapping is similar, and differs (for this example) only
in the use of the XSD module from Annex B instead of the XSD module from Annex A.

D.1 A Schema using simple type definitions

The fpllowing Schema contains examples of XSD built-in types (xsd:string, xsd:decimal, xsd:integer, xsd:intyxsd|date),
other [simple type definitions and complex type definitions.

<?xml version="1.0" encoding="UTF-8"?>
<xsd:schema xmlIns:xsd="http://www.w3.0rg/2001/XMLSchema" elementFormDefault="ungualified">
<xsd:element name="EXAMPLES">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="personnelRecord"/>
<xsd:element name="decimal" type="xsd:decimnal"/>
<xsd:element name="daysOfTheWeek" typex"ListOfDays"/>
<xsd:element ref="namesOfMemberNations’ />
<xsd:element ref="fileldentifier" maxOcturs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="personnelRecord" >
<xsd:complexType>
<xsd:sequence>
<xsd:element name=*name" type="name"/>
<xsd:element name="title" type="xsd:string"/>
<xsd:element name="decimal" type="xsd:integer"/>
<xsd:element name="dateOfHire" type="xsd:date"/>
<xsd:elemehtiref="nameOfSpouse"/>
<xsd:element ref="children"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="nameOfSpouse" type="name"/>
<xsd:complexType hame="name">
<xsd:sequence>
<xsd:element name="givenName" type="xsd:string"/>
<xsd:element name="initial" type="xsd:string"/>
<xsd:element name="familyName" type="xsd:string"/>
</xsd:sequence>
</xsdicomplexType>
<x$d-element name="children">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="ChildInformation" minOccurs="0"
maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="ChildInformation">
<xsd:complexType>
SXSU.sequerice~
<xsd:element name="name" type="name"/>
<xsd:element name="dateOfBirth" type="xsd:date"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:simpleType name="ListOfDays">
<xsd:list itemType="Day"/>
</xsd:simpleType>
<xsd:simpleType name="Day">
<xsd:restriction base="xsd:string">
<xsd:enumeration value="monday"/>
<xsd:enumeration value="tuesday"/>
<xsd:enumeration value="wednesday"/>
<xsd:enumeration value="thursday"/>
<xsd:enumeration value="friday"/>
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<xsd:enumeration value="saturday"/>
<xsd:enumeration value="sunday"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:element name="namesOfMemberNations">
<xsd:simpleType>
<xsd:list itemType="xsd:string"/>
</xsd:simpleType>
</xsd:element>
<xsd:element name="fileldentifier">
<xsd:complexType>
<xsd:choice>
<xsd:element name="serialNumber" type="xsd:int"/>
<xsd:element name="relativeName" type="xsd:string"/>
<xsd:element ref="unidentified"/>
</xsd:choice>

</xsd:complexType>
</xsd:element>
<xsd:element name="unidentified" type="xsd:anyType"/>
</xsd:schema>

D.2 The corresponding ASN.1 definitions

The fpllowing is the corresponding ASN.1 specification and validates the same XML documents.as the XSD Schema:

EXAMPLES{joint-iso-itu-t asnl (1) examples(999) xml-defined-types (3)}
"ASN|. 1/Examples/XML-defined-types"

DEFINITIONS

XER [NSTRUCTIONS AUTOMATIC TAGS ::=

BEGI

IMPORTS String, Decimal, Int, Date, AnyType

FROM XSD

version2 (2) */

EXAMPLES ::= SEQUENCE {
personnelRecord PersonnelRecord,
number Decimal,
daysOfTheWeek ListOfDays’,

namesOfMemberNations NamesOfMemberNations,
fileIdentifier-list [UNTAGGED]
SEQUENCE (SIZE(1:.MAX)) OF fileidentifier FileIdentifier }

PerspnnelRecord ::= [NAME AS<UNCAPITALIZED] SEQUENCE {
name Name )
title XSD.String,
number INTEGER,
dateOfHire XSD.Date,
nameOfSpouse NameOfSpouse,
children Children }
NamepfSpouse ::= [NAME AS UNCAPITALIZED] Name
Name| : := [NAME AS UNCAPITALIZED] SEQUENCE {
givehName XSD.String,
initdial XSD.String,
familyName XSD.String }
Chilfiren ::= [NAME AS UNCAPITALIZED] SEQUENCE {

childInformation-list [UNTAGGED]
SEQUENCE OF
childInformation [NAME AS CAPITALIZED] ChildInformation }

{joint-iso-itu-t asnl (1) specification(0) modules (0) xsd-module(2) versionl (1
/* For a version 2 mapping, the last component.)of the module identifier would be

Chil8Information——=——SEQUENCE—

name Name,

dateOfBirth XSD.Date }
ListOfDays ::= |[LIST] SEQUENCE OF Day
Day ::= ENUMERATED

{ friday, monday, saturday, sunday, thursday, tuesday, wednesday }
-- Note that 12.4.1.3 specifies use of a lexicographical order, as
-- the members of an enumeration are not ordered in an XML Schema

NamesOfMemberNations ::= [NAME AS UNCAPITALIZED] [LIST] SEQUENCE OF
XsSD.String (FROM({O, O, O, 33} .. {0, 16, 255, 253}))
FileIdentifier ::= [NAME AS UNCAPITALIZED] SEQUENCE {
choice [UNTAGGED] CHOICE {
serialNumber XSD.Int,
relativeName XsSD.String,
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unidentified Unidentified } o}
Unidentified ::= [NAME AS UNCAPITALIZED] XSD.AnyType
ENCODING-CONTROL XER
GLOBAL-DEFAULTS MODIFIED-ENCODINGS
GLOBAL-DEFAULTS CONTROL-NAMESPACE
"http://www.w3.0rg/2001/XMLSchema-instance" PREFIX "xsi"
TEXT Day:ALL
END

D.3 Further examples

In this subclause, all the partial examples (the examples that do not contain the schema element) assume that the XML
elements representing the XSD syntax are in the scope of a default namespace declaration whose namespace name is the

targetmramespace Gf thC SChCmG

D.3.1]  Schema documents with import and include element information items

The fpllowing XSD Schema is composed of two namespaces that are composed from four schema files;
<l--file "http://example.com/xyz/schema.xsd" -->

<xsd:schema xmlIns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:xyz="http://lexample.com/xyz"
targetNamespace="http://example.com/xyz">

<xsd:element name="xyz-elem" type="xsd:string"/>

<xsd:complexType name="Xyz-type">
<xsd:attribute name="xyz-attr" type="xsd:boolean"/>
</xsd:complexType>
</xsd:schema>

<l--file "http://example.com/abc/main.xsd" -->

<xsd:schema xmlIns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmins:xyz="http://lexample.com/xyz"
xmins:abc="http://example.com/abc"
targetNamespace="http://example.com/abc" >

<xsd:import namespace="http://example.com/Xyz"
schemalocation="http://fexample,com/xyz/schema.xsd"/>

<xsd:include schemalocation="http;/lexample.com/abc/subl.xsd"/>
<xsd:include schemalLocation="http://example.com/abc/sub2.xsd" />

<xsd:element name="abc-elemj"“type="xyz:Xyz-type"/>
</xsd:schema>

<l--file "http://example.com/abe/subl.xsd" -->

<xsd:schema xmlIns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmins:abc="http://example.com/abc"
targetNamespace="http://example.com/abc">

<xsd:elénent name="sub1l-elem" type="xsd:string"/>
</xsd:schema>

<l--file "http*//example.com/abc/sub2.xsd" -->

<xsd.schema xmlIns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmins:abc="http://example.com/abc"
targetNamespace="http://example.com/abc">

deal + ) b L LU ) oot LWL

sehefementrame="sub2-elem——type="xse:strnag™

<xsd:attribute name="sub2-attr" type="xsd:string"/>
</xsd:schema>

Those four schema documents are mapped to the two following ASN.1 modules:
XYZ -- The module reference is not standardized

DEFINITIONS XER INSTRUCTIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS

String FROM XSD{joint-iso-itu-t asnl(l) specification(0) modules (0)
xsd-module (2) versionl (1)}

/* For a version 2 mapping, the last component of the module

identifier would be version2(2) */
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Xyz-elem ::= [NAME AS UNCAPITALIZED] XSD.String
Xyz-type ::= SEQUENCE {
xyz-attr [ATTRIBUTE] BOOLEAN OPTIONAL }

ENCODING-CONTROL XER
GLOBAL-DEFAULTS MODIFIED-ENCODINGS
GLOBAL-DEFAULTS CONTROL-NAMESPACE
"http://www.w3.0rg/2001/XMLSchema-instance"
PREFIX "xsi"
NAMESPACE ALL AS "http://example.com/xyz"
PREFIX "xyz"
END
ABC -- The module reference is not standardized
DEFINITIONS XER INSTRUCTIONS AUTOMATIC TAGS ::=
BEGIN
IMPORTS
Xyz-type FROM XYZ
String FROM XSD {joint-iso-itu-t asnl(l) specification(0) modules (0)
xsd-module (2) versionl (1)}
/* For a version 2 mapping, the last component of~the modulle
identifier would be version2(2) */

’

Abc-elem ::= [NAME AS UNCAPITALIZED] Xyz-type

Subl-elem ::= [NAME AS UNCAPITALIZED] XSD.String

Sub2-elem ::= [NAME AS UNCAPITALIZED] XSD.String

Sub2-attr ::= [NAME AS UNCAPITALIZED] [ATTRIBUTE]«XSD.String

ENCODING-CONTROL XER
GLOBAL-DEFAULTS MODIFIED-ENCODINGS
GLOBAL-DEFAULTS CONTROL-NAMESPACE
"http://www.w3.0rg/2001/XMLSchema-instance"
PREFIX "xsi"
NAMESPACE ALL AS "http://example.com/abc"
PREFIX "abc"
END

D.3.2l Mapping simple type definitions

D.3.2l1 simple type definition derived by restriction

For ajcomplete set of examples of simple type.restrictions, see the examples of facets in D.3.3.

D.3.2}2 simple type definition derived by list

<xsd:simpleType name="Int"list">
<xsd:list itemType={Xsd:integer"/>
</xsd:simpleType>

<xsd:simpleType name="Int-10-to-100-list">
<xsd:list>
<xsd:simpleType>
<xsd:restriction base="xsd:integer">
<xsd:mininclusive value="10"/>
<xsd:maxInclusive value="100"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:list>
</xsd:simpleType>

These simple type definitions are mapped to the following ASN.1 type assignments:
Int-list ::= [LIST] SEQUENCE OF INTEGER
Int-10-to-100-1list ::= [LIST] SEQUENCE OF INTEGER (10..100)

D.3.2.3 simple type definition derived by union

<xsd:simpleType name="Int-or-boolean">
<xsd:union memberType="xsd:integer xsd:boolean"/>
</xsd:simpleType>

<xsd:simpleType name="Time-or-int-or-boolean--or-dateRestriction">
<xsd:union memberType=" xsd:time Int-or-boolean">
<xsd:simpleType>
<xsd:restriction base="xsd:date">
<xsd:mininclusive value="2003-01-01"/>
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</xsd:restriction>
</xsd:simpleType>
</xsd:union>
</xsd:simpleType>

simple type definitions are mapped to the following ASN.1 type assignments:

Int-or-boolean ::= [USE-UNION] CHOICE ({

integer [NAMESPACE "http://www.w3.org/2001/XMLSchema"] INTEGER,
boolean [NAMESPACE "http://www.w3.org/2001/XMLSchema"] BOOLEAN }

Time-or-int-or-boolean-or-dateRestriction ::= [USE-UNION] CHOICE {

time [NAMESPACE "http://www.w3.org/2001/XMLSchema"] XSD.Time,
integer [NAMESPACE "http://www.w3.org/2001/XMLSchema"] INTEGER,
boolean [NAMESPACE "http://www.w3.org/2001/XMLSchema"] BOOLEAN,
alt [NAME AS ""] XSD.Date (CONSTRAINED BY

{ /* minInclusive="2003-01-01" */ }) }

D.3.2}4 Mapping type derivation hierarchies for simple type definitions
<xsd:simpleType name="Int-10-to-50" >
<xsd:restriction base="xsd:integer">
<xsd:minExclusive value="10"/>
<xsd:maxExclusive value="50"/>
<I/xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="Ten-multiples">
<xsd:restriction base="Int-10-to-50">
<xsd:enumeration value="20"/>
<xsd:enumeration value="30"/>
<xsd:enumeration value="40"/>
<I/xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="Twenty-multiples">
<xsd:restriction base="Ten-multiples">
<xsd:pattern value=".*[02468]0|0" />
<I/xsd:restriction>
</xsd:simpleType>
<xsd:complexType name="Stock-level">
<xsd:simpleContent>
<xsd:extension base="Int-10-to-50">
<xsd:attribute name=’procurement" type="Int-10-to-50"/>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
Thesq simple type definitions are mapped to the following ASN.1 type assignments:
Int-[L0-to-50 ::= INTEGER (10<..<50)
Ten-jnultiples ::= [USE-NUMBER] ENUMERATED {int20(20), int30(30), int40(40)}
Twentky-multiples ::= [USE-NUMBER] ENUMERATED {int20(20), int40(40)}
Stock-level ::= SEQUENECE {
procurement [ATTRIBUTE] Int-10-to-50 OPTIONAL,
base [UNTAGGED] Int-10-to-50 }
Ten-multiples-derivations ::= [USE-TYPE] CHOICE {
ten-multiples [NAME AS CAPITALIZED] Ten-multiples,
twenty-multiples [NAME AS CAPITALIZED] Twenty-multiples }
Int-L0-to-50~derivations ::= [USE-TYPE] CHOICE {
int-10-to-50 [NAME AS CAPITALIZED] Int-10-to-50,
stock-level [NAME AS CAPITALIZED] Stock-level,

- ten-multiples— | NAME-AS -CARPITALIZED ] Ten-multiples
twenty-multiples [NAME AS CAPITALIZED] Twenty-multiples }

if and only if:

42

a) the simple type definition "Int-10-to-50" occurs as the type definition of at least one element declaration (not

shown in the example) that is being mapped to ASN.1;

b) the simple type definition "Ten-multiples” occurs as the type definition of at least one element declaration (not

shown in the example) that is being mapped to ASN.1; and

c) there are no other schema components being mapped to ASN.1 which are generating the ASN.1 type
reference names Int-10-to-50, Ten-multiples, Twenty-multiples, Stock-level,

multiples-derivations, and Int-10-to-50-derivations.
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D.3.3 Mapping facets
D.3.3.1 length, minLength, and maxLength
<xsd:simpleType name="String-10">
<xsd:restriction base="xsd:string">
<xsd:length value="10"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="String-5-to-10">
<xsd:restriction base="xsd:string">
<xsd:minLength value="5"/>
<xsd:maxLength value="10"/>
</xsd:restriction>
</xsd:simpleType>
Thesq two simple type definitions are mapped to the following ASN.1 type assignments:
Strihg-10 ::= XSD.String (SIZE (10))
Strihg-5-to-10 ::= XSD.String (SIZE(5..10))
D.3.3]2 pattern
<xsd:simpleType name="My-filename">
<xsd:restriction base="xsd:string">
<xsd:pattern value="[&#x20;-&#xFF;]*" />
<xsd:pattern value="/?(["*)*[\]**" I>
</xsd:restriction>
</xsd:simpleType>
This gimple type definition is mapped to the following ASN.1 type assignment:
My-filename ::= XSD.String
(CONSTRAINED BY
{/* XML representation of the XSD pattern
"[&#x20; -&#XFF; J*" /2 ([*/]*&H#X2F; ) *[*/] *&#x2F; *" */})
D.3.3|3 whiteSpace
<xsd:simpleType name="My-String">
<xsd:restriction base="xsd:string">
<xsd:whiteSpace value="preserve./>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="My-NormalizedString">
<xsd:restriction base="xsd:stfing">
<xsd:whiteSpace value="replace"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="My-FokenString">
<xsd:restriction base="xsd:string">
<xsdiwhiteSpace value="collapse"/>
</xsd:restrietion>
</xsd:simpleTypex
Thesq simple type definitions are mapped to the following ASN.1 type assignments:
My-Skring ::=%¥SD.String
My-NprmalizedString ::= [WHITESPACE REPLACE] XSD.String
(FROM ({0, O, O, 32} .. {0, 16, 255, 255}))
My-TpkenString ::= [WHITESPACE COLLAPSE] XSD.String
(FROM ({0, O, O, 32} .. {0, 16, 255, 255}))
(PATTERN " ([~ J([A 14 [~ ])%)ou)

D.3.3.4 mininclusive, minExclusive, maxinclusive, and maxExclusive

©

<xsd:simpleType name="Int-10-to-100">
<xsd:restriction base="xsd:integer">
<xsd:minExclusive value="10"/>
<xsd:maxInclusive value="100"/>
</xsd:restriction>
</xsd:simpleType>

<xsd:simpleType name="Pi-approximation">
<xsd:restriction base="xsd:double">
<xsd:minExclusive value="3.14159"/>
<xsd:maxExclusive value="3.1416"/>
</xsd:restriction>

ISO/IEC 2021 - All rights reserved Rec. ITU-T X.694 (02/2021)

43


https://standardsiso.com/api/?name=c6a2cfab741d948239fdd41cd5a6ae43

ISO/IEC 8825-5:2021 (E)

</xsd:simpleType>

<xsd:simpleType name="Morning">
<xsd:restriction base="xsd:time">
<xsd:mininclusive value="00:00:00"/>
<xsd:maxExclusive value="12:00:00"/>
</xsd:restriction>
</xsd:simpleType>

These simple type definitions are mapped to the following ASN.1 type assignments:

Int-10-to-100 ::= INTEGER (10<..100)
Pi-approximation ::= XSD.Double (3.14159<..<3.1416)
Morning ::= XSD.Time (CONSTRAINED BY

{/* minInclusive="00:00:00" maxExclusive="12:00:00" */ })

D3’2|: totol e AanA o ' DicHd
. OFD totarotgtSaoro T attohioigitsS

<xsd:simpleType name="RefundableExpenses">
<xsd:restriction base="xsd:decimal">
<xsd:totalDigits value="5"/>
<xsd:fractionDigits value="2"/>
</xsd:restriction>
</xsd:simpleType>

This gimple type definition is mapped to the following ASN.1 type assignment:
RefuhdableExpenses ::= XSD.Decimal (CONSTRAINED BY
{/* totalDigits="5" fractionDigits="2" */ })

D.3.3]6 enumeration

<xsd:simpleType name="FarmAnimals">
<xsd:restriction base="xsd:normalizedString">
<xsd:enumeration value="Horse"/>
<xsd:enumeration value="Bull"/>
<xsd:enumeration value="Cow" />
<xsd:enumeration value="Pig"/>
<xsd:enumeration value="Duck"/>
<xsd:enumeration value="Goose"/>
</xsd:restriction>
</xsd:simpleType>

<xsd:simpleType name="PrimeNumbersBelow30">
<xsd:restriction base="xsd:integer">
<xsd:enumeration value="2"1>
<xsd:enumeration value="3%/>
<xsd:enumeration value="5"/>
<xsd:enumeration value="7"/>
<xsd:enumeration-value="11"/>
<xsd:enumeratign value="13"/>
<xsd:enumeration value="17"/>
<xsd:enumeration value="19"/>
<xsd:enumeration value="23"/>
<xsd:enumeration value="29"/>
</xsd:restrietion>
</xsd:simpleType>

<xsd:simpleType name="X680-release">
<xsd:restriction base="xsd:gYearMonth">
<xsd:enumeration value="2002-07"/>
<xsd:enumeration value="1997-12"/>
<xsd:enumeration value="1994-07"/>
</xsd:restriction>
</xsd:simpleType>

These simple type definitions are mapped to the following ASN.1 type assignments:

FarmAnimals ::= [WHITESPACE REPLACE]
-- This encoding instruction ensures that an enumeration such as
-- value="Slow Loris" (containing a space) is encoded correctly.
ENUMERATED { bull, cow, duck, goose, horse, pig }

PrimeNumbersBelow30 ::= [USE-NUMBER] ENUMERATED {int2(2), int3(3), int5(5), int7(7),
intl1(11), intl3(13), intl7(17), intl9(19), int23(23), int29(29)}
X680-release ::= XSD.GYearMonth ("2002-07" | "1997-12" | "1994-07")

The following encoding instruction is included in the XER encoding control section:
TEXT FarmAnimals:ALL AS CAPITALIZED
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D.3.3.7 enumeration in conjunction with other facets

The following examples are based on the inheritance of facets using the restriction of some of the types defined in D.3.3.6.

<xsd:simpleType name="FarmAnimals-subset">
<xsd:restriction base="FarmAnimals">
<xsd:minLength value="4"/>
<xsd:pattern value="["oe]*"/>
</xsd:restriction>
<I/xsd:simpleType>

<xsd:simpleType name="PrimeNumbersBelow30-subset">
<xsd:restriction base="PrimeNumbersBelow30">
<xsd:minExclusive value="5"/>
<xsd:pattern value=".*[23].*"/>
</xsd:restriction>

</xsd:simpleType>

Thesq simple type definitions are mapped to the following ASN.1 type assignments:
/* rse and Goose do not satisfy the pattern facet
w and Pig do not satisfy the minLength facet */

Far imals-subset ::= [WHITESPACE REPLACE] ENUMERATED {bull, duck}
/* 2|, 3 and 5 do not satisfy the minExclusive facet

2, 5, 7, 11, 17 and 19 do not satisfy the pattern facet */
PrimgNumbersBelow30-subset ::= [USE-NUMBER] ENUMERATED {intl3(13), int231(23),
int29/29)'}

The fpllowing encoding instruction is included in the XER encoding control section:
TEXT| FarmAnimals-subset:ALL AS CAPITALIZED

D.3.4  Mapping element declarations

D.3.4l1 element declarations Whose type definition is a top-level simple type definition Or complex type definition
<xsd:element name="Forename" type="xsd:token"/>

<xsd:element name="File" type="My-filename"/>

<xsd:element name="Value" type="Int-10-to-50"/>

Thesq element declarations are mapped to the following ASN:1 type assignments:

Forehame ::= XSD.Token
File| : := My-filename
Valug ::= Int-10-to-50-derivations

is defined in D.3.2.4.

D.3.412 element declarations Whose type'definition iS an anonymous simple type definition Or complex type definition

<xsd:element name="maxOcelrs">
<xsd:simpleType>
<xsd:union memberTypes="xsd:nonNegativelnteger">
<xsd:simpleType>
<xsd:restriction base="xsd:token">
<xsd:enumeration value="unbounded"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:union>
</xsd:simpleType>
</xsd:element>

<xsd:element name="address">

NOTE — The type "My-filename" and its mapping.to ASN.1 is defined in D.3.3.2; the type "Int-10-to-50" and its mapping to

ASN.1

)\ad.t,unlpic;\_rypc

<xsd:sequence>
<xsd:element name="line-1" type="xsd:token"/>
<xsd:element name="line-2" type="xsd:token"/>
<xsd:element name="city" type="xsd:token"/>
<xsd:element name="state" type="xsd:token" minOccurs="0"/>
<xsd:element name="zip" type="xsd:token"/>

</xsd:sequence>

<xsd:attribute name="country" type="xsd:token"/>

</xsd:complexType>
</xsd:element>

These element declarations are mapped to the following ASN.1 type assignments:
MaxOccurs ::= [NAME AS UNCAPITALIZED] [USE-UNION] CHOICE {
nonNegativelnteger [NAMESPACE AS "http://www.w3.o0rg/2001/XMLSchema"]
INTEGER (0..MAX),
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alt [NAME AS ""] ENUMERATED {unbounded} }
Address ::= [NAME AS UNCAPITALIZED] SEQUENCE {

country [ATTRIBUTE] XSD.Token OPTIONAL,

line-1 XSD.Token,

line-2 XSD.Token,

city XSD.Token,

state XSD.Token OPTIONAL,

zip XSD.Token }

D.3.4.3 element declarations which are the head of an element substitution group

<xsd:element name="Tic" type="xsd:integer" abstract="true"/>

<xsd:element name="Tac" type="xsd:byte" substitutionGroup="Tic"/>
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<xsd:element name="Fo0" type="xsd:date"/>

<xsd:element name="Bar" substitutionGroup="Foo"/>

element declarations are mapped to:

:= INTEGER (-128..127)

| := INTEGER

broup ::= [UNTAGGED] CHOICE ({

tac [NAME AS CAPITALIZED] Tac,
toe [NAME AS CAPITALIZED] Toe }
. := XSD.Date

. := XSD.Date

bgroup ::= [UNTAGGED] CHOICE ({

bar [NAME AS CAPITALIZED] Bar,
foo [NAME AS CAPITALIZED] Foo }

only if:

a) the element declaration "Tic" occurs as the term of at least one particle (not shown in the example)
being mapped to ASN.1;

b) the element declaration "Foo™ occurs as the term*0f at least one particle (not shown in the example)
being mapped to ASN.1; and

c) there are no other schema components-heing mapped to ASN.1 which are generating the ASN.]
reference names Tac, Toe, Foo, Bar; Tic-group, and Foo-group.

4 element declarations with a value constraint that is a default value

4.1 The following is an element declaration with an anonymous simple type definition, not used as the bas
ion of any type.

<xsd:element name="Telephene" type="xsd:token" default="undefined"/>

lement declaration is mapped to the following ASN.1 type assignment:
pbhone ::= [DEFAULT=FOR-EMPTY AS "undefined"] XSD.Token

4.2 The followin@'isan element declaration with an anonymous complex type definition with simple content, no,
base type definition of any type.

<xsd:€lement name="InternationalTelephone" default="undefined">
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="xsd:token">

hat is

hat is

type

B type

t used

<xsd:attribute name="country-code" type="xsd:integer"/>

</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
</xsd:element>

This element declaration is mapped to the following ASN.1 type assignment:
InternationalTelephone ::= [DEFAULT-FOR-EMPTY AS "undefined"] SEQUENCE ({

country-code [ATTRIBUTE] INTEGER OPTIONAL,
base [UNTAGGED] XSD.Token }

D.3.4.4.3 The following is an element declaration with an anonymous complex type definition. The complex type definition
has complex content that is mixed and emptiable, and is not used as the base type definition of any type.
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<xsd:element name="Description" default="absent">
<xsd:complexType mixed="true">
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<xsd:choice minOccurs="0" maxOccurs="unbounded">
<xsd:element name="bold" type="xsd:string"/>
<xsd:element name="italic" type="xsd:string"/>
</xsd:choice>
</xsd:complexType>
</xsd:element>

This element declaration is mapped to the following ASN.1 type assignment:
Description ::= [EMBED-VALUES] [DEFAULT-FOR-EMPTY AS "absent"] SEQUENCE {
embed-values SEQUENCE OF XSD.String,
choice-list  [UNTAGGED] SEQUENCE OF [UNTAGGED] CHOICE {
bold XSD.String,
italic XSD.String } } (CONSTRAINED BY
{/* Shall conform to Rec. ITU-T X.693 | ISO/IEC 8825-4, clause 25 */})

This ¢xample uses the XSD and ASN.1 types of the example in D.3.2.4.

<xsd:element name="Quantity" type="Int-10-to-50" default="20"/>

This g¢lement declaration is mapped to the following ASN.1 type assignment:
Quantity ::= Int-10-to-50-deriv-default-20

If no ASN.1 type corresponding to Int-10-to-50, with a default value of "20" has already been generated, the follpwing
type i also generated:

Int-[l0-to-50-deriv-default-20 ::= [USE-TYPE] CHOICE {
int-10-to-50 [NAME AS CAPITALIZED] [DEFAULT-FOR-EMPTY AS 20]
Int-10-to-50,
stock-level [NAME AS CAPITALIZED] [DEFAULT-FOR-EMPTY AS 20]
Stock-level,
ten-multiples [NAME AS CAPITALIZED] [DEFAULT-FOR-EMPTY AS int20]

Ten-multiples,
twenty-multiples [NAME AS CAPITALIZED \\[DEFAULT-FOR-EMPTY AS int20]
Twenty-multiples }

D.3.4l5 element declaration With a value constraint that is a.fixed value

D.3.415.1 The following is an element declaration With an\anonymous simple type definition, which is not used as th¢ base
type definition of any type.

<xsd:element name="UnknownTelephong"type="xsd:token" fixed="undefined"/>

This ¢lement declaration is mapped to the following ASN.1 type assignment:
UnknpwnTelephone ::= [DEFAULT-FOR-EMPTY AS "undefined"] XSD.Token ("undefined")

D.3.4]5.2 The following is an elemeht\declaration with an anonymous complex type definition. The complex type defjnition
has siimple content and is not used as the base type definition of any type.

<xsd:element name="UnknowninternationalTelephone" fixed="undefined">
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="xsd:token">
<xsd:attribute name="country-code" type="xsd:integer"/>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
</xsd:element>

This ¢lemeént declaration is mapped to the following ASN.1 type assignment:

UnknownInternationalTelephone ::= [DEFAULT-FOR-EMPTY AS "undefined"] SEQUENCE {
country-code [ATTRIBUTE] INTEGER OPTIONAL,
base [UNTAGGED] XSD.Token }

(WITH COMPONENTS {..., base ("undefined")})

D.3.4.5.3 The following is an element declaration with an anonymous complex type definition. The complex type definition
has complex content that is mixed and emptiable, and is not used as the base type definition of any type.

<xsd:element name="UnknownDescription" fixed="absent">
<xsd:complexType mixed="true">
<xsd:choice minOccurs="0" maxOccurs="unbounded">
<xsd:element name="bold" type="xsd:string"/>
<xsd:element name="italic" type="xsd:string"/>
</xsd:choice>
</xsd:complexType>
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</xsd:element>

This element declaration is mapped to the following ASN.1 type assignment:
UnknownDescription ::= [EMBED-VALUES]
embed-values SEQUENCE OF XSD.String,
choice-list
bold
italic
(CONSTRAINED BY

XSD.String,
XSD.String } }

{/* Shall conform to Rec. ITU-T X.693 |

(WITH COMPONENTS {embed-values ({"absent"}),
choice-list (SIZE(0))})

[DEFAULT-FOR-EMPTY AS "absent"] SEQUENCE {

[UNTAGGED] SEQUENCE OF [UNTAGGED] CHOICE ({

ISO/IEC 8825-4, clause 25 */})

D.3.4.5.4 The type definition of the following element declaration iS a simple type definition used as the base type definition of

another type

This ¢xample uses the XSD and ASN.1 types of the example in D.3.2.4.
<xsd:element name="Quantity" type="Int-10-to-50" fixed="20"/>

This glement declaration is mapped to the following ASN.1 type assignment:
Quantity ::= Int-10-to-50-deriv-fixed-20

If no JASN.1 type corresponding to Int-10-to-50 with a fixed value of "20" has already been generated, the follpwing

type i also generated:

Int-[L0-to-50-deriv-fixed-20 ::= [USE-TYPE] CHOICE ({

int-10-to-50 [NAME AS CAPITALIZED]
Int-10-to-50,

[NAME AS CAPITALIZED]
Stock-level,

[NAME AS CAPITALIZED]
Ten-multiples,

[NAME AS CAPITALIZED]
Twenty-multiples" }

stock-level
ten-multiples
twenty-multiples

(WITH COMPONENTS {
int-10-to-50 (20),
stock-level (WITH COMPONENTS {...
ten-multiples (int20),
twenty-multiples (int20) })
D.3.416

element declarations that are nillable

[DEFAULT-FOR<EMPTY AS
[DEFAULT~FOR-EMPTY AS
[DEFAULT-FOR-EMPTY AS

[DEFAULT-FOR-EMPTY AS

,\base (20)1}),

20]
20]
int20]

int20]

D.3.416.1 The following example shows an elément declaration that is nillable and whose type definition is an XSD bfilt-in

type.
<xsd:element name="Nillable-1"\type="xsd:string" nillable="true"/>
This ¢lement declaration is mapped-to-the following ASN.1 type assignment:

Nillgble-1 ::= [USE-NIL] SEQUENCE {
content XSD.String OPTIONAL }

D.3.4]6.2 The following @xample shows an element declaration that is nillable and whose type definition IS an anonymous

complex type definition,

<xsd:element name="Nillable-2" nillable="true">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="a" type="xsd:string"/>
<xsd:element name="b" type="xsd:string"/>
</xsd:sequence>

</xsd:complexType>
</xsd:element>

This element declaration is mapped to the following ASN.1 type assignment:

Nillable-2 ::= [USE-NIL] SEQUENCE {
b [ATTRIBUTE] BOOLEAN OPTIONAL,
content SEQUENCE {
a XsD.String,
b XSD.String } OPTIONAL }

D.3.4.6.3 The following example shows an element declaration that is nillable, and whose type definition is a top-level

complex type definition.
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<xsd:complexType name="Fo0">
<xsd:sequence>
<xsd:element name="a" type="xsd:string"/>
<xsd:element name="b" type="xsd:string"/>
</xsd:sequence>
<xsd:attribute name="b" type="xsd:boolean"/>
</xsd:complexType>

<xsd:element name="Nillable-3" type="Foo0" nillable="true"/>

These schema components are mapped to the following ASN.1 type assignments:
Foo ::= SEQUENCE {

b [ATTRIBUTE] BOOLEAN OPTIONAL,

a XSD.String,

b-1 [NAME AS "b"] XSD.String }

Foo-pi O = E {
b [ATTRIBUTE] BOOLEAN OPTIONAL,
content SEQUENCE {

a XSD.String,
b XSD.String } OPTIONAL }

Nillgble-3 ::= Foo-nillable

D.3.416.4 The following example shows an element declaration that is nillable, whose type definitiofis“a top-level co

type dEefinition, and which is used as the base type definition of another complex type definition.

The fpllowing schema components are defined in addition to the schema components of 2:3.4.6.3:

<xsd:complexType hame="Bar">
<xsd:complexContent>
<xsd:extension base="Foo">
<xsd:sequence>
<xsd:element name=
</xsd:sequence>
<xsd:attribute name=
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>

<xsd:element name="Nillable-4" type="Foo0" nillable="true"/>

In addlition to the type Foo of D.3.4.6.3, the following ASN.1 types are generated:

Bar [ := SEQUENCE {
b [ATTRIBUTE] BOOLEAN ,OPTIONAL,
c [ATTRIBUTE] BOOLEAN OPTIONAL,
a XSD.String,
b-1 [NAME AS "b"] XSD.String,
z XSD.String }
Foo-hillable ::= [USE-NIL] SEQUENCE {
b [ATTRIBUTE] BOOLEAN OPTIONAL,
content SEQUENCE {
a XSD.String,
b XSD.String } OPTIONAL }
Bar-hillable ::= [USE=NIL] SEQUENCE ({
b [ATTRIBUTE] BOOLEAN OPTIONAL,
c [ATTRIBUTE] BOOLEAN OPTIONAL,
content SEQUENCE {
a XSD.String,
b XSD.String,
4 XSD.String } OPTIONAL }
Foo-fderiv-nillable ::= [USE-TYPE] CHOICE {
foo [NAME _AS CAPITALIZED] Foo-nillable.
bar [NAME AS CAPITALIZED] Bar-nillable }
Nillable-4 ::= Foo-deriv-nillable

D.3.5  Mapping attribute uses and attribute declarations

mplex

D.3.5.1 The following is an example of a top-level attribute declaration Whose type definition is a top-level simple type

definition.
<xsd:attribute name="name" type="xsd:NCName"/>

This attribute declaration is mapped to the following ASN.1 type assignment:
Name ::= [NAME AS UNCAPITALIZED] [ATTRIBUTE] XSD.NCName
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