INTERNATIONAL ISO/IEC
STANDARD 8825-5

Third edition
2015-11-15

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

Technologies de l'information — Regles de codage ASN.1: Mappage en
ASN.1 des définitions de schéma XML du W3C

Reference number
ISO/IEC 8825-5:2015(E)

iz o © ISO/IEC 2015



https://iecnorm.com/api/?name=a8024a6493aceab9d5b750cd6033d096

ISO/IEC 8825-5:2015(E)

COPYRIGHT PROTECTED DOCUMENT

© ISO/IEC 2015

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

ISO copyright office

Case postale 56 ¢« CH-1211 Geneva 20
Tel. +41227490111

Fax +4122 74909 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

ii © ISO/IEC 2015 — All rights reserved


https://iecnorm.com/api/?name=a8024a6493aceab9d5b750cd6033d096

ISO/IEC 8825-5:2015(E)

Foreword

ISO (the International Organization for Standardization) and

IEC (the International

Electrotechnical

Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
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RECOMMENDATION ITU-T X.694

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

Summary

Recommgndation [TU-T X.694 | ISO/IEC 8825-5 detines rules for mapping an XSD Schema (a schema conf
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Schema specification) to an ASN.1 schema in order to use ASN.1 encoding rules such as the.Ba|
R), the Distinguished Encoding Rules (DER), the Packed Encoding Rules (PER) or the XMD En
the transfer of information defined by the XSD Schema.

vides the same XML representation of values as that defined by the original XSD‘Sclema, but also

ed back to the same XML document for further XML processing.

ons of the mapping are defined. Version 1 of the mapping was published in 2004, and a Corri

subsequer)tly issued renaming the types DATE-TIME and DURATION it Annex A (in order to avoid con|

DATE-T

f this Recommendation | International Standard with the ASN.1 Extended XML Enegeding Rules (H

encode the specified XML with an efficient binary representation (binary XMIL). An XML docy
to binary XML (for storage or transfer) using the ASN.1 generated by this mapping, and the resulting binary can

rming to the
sic Encoding
oding Rules

[XTENDED-
provides the
ment can be
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ME and DURATION types defined in Rec. ITU-T X.680 | ISOAEC 8824-1). The Version 2 mapping is more
efficient in two areas: the ASN.1 time types are used rather than/VisibleString for mappings of dates ard times; the
FastInfosgt specification (Rec. ITU-T X.891 | ISO/IEC 24824-1) is/used for the mapping of XSD wild-cardp. Both these
changes t¢ the mapping provide much more compact binary encedings for the XML specified by the XSD.

NOTE|— The specification of the Version 1 mapping (with applicable corrections) will be maintained in the next pdition of this

Recomjmendation | International Standard, but it is expected that subsequent editions will document only the Version|2 mapping.
Applicatign of the ASN.1 extended XML Encoding Rules to both versions of the mapping will produce th¢ same XML
(which is the same as that specified by the XSD);.However, application of other ASN.1 encoding rules to the Version 1
mapping fesults in a verbose character-based encoding of date and time types and of XSD wild-cards, whildt application
of the Vgrsion 2 mapping results in a more-compact binary encoding using ASN.1 time types and th¢ FastInfoset
specificatjon.
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on a worldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years, establishes
the topics for study by the ITU-T study groups which, in turn, produce Recommendations on these topics.

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1.
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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 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 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
Rules (PER), can be used in conjunction with this standardized mapping, but produce encodings for Version 2 of the
mapping that differ from (and are less verbose than) those produced by Version 1 for XSD constructs involving dates and
times or wildcards.

The combfination of this Recommendation | International Standard with ASN.1 Encoding Rules pfovjdes fully-
standardiz¢d and vendor-independent compact and canonical binary encodings for data originally defined usipg an XSD
Schema.

The ASN.| schema provides a clear separation between the specification of the information centént of mesdages (their
abstract syjntax) and the precise form of the XML document (for example, use of attributes~instead of elemg¢nts). This
results in Hoth a clearer and generally a less verbose schema than the original XSD Schema;

Annex A forms an integral part of this Recommendation | International Standard, and,is-an ASN.1 module cpntaining a
.1 type assignments that correspond to each of the XSD built-in types for Vetsion 1 of the mapping.| Mappings
of XSD S¢hemas into ASN.1 schemas either import the type reference names,of.those type assignments or {nclude the
type definitions in-line.

Annex B aJso forms an integral part of this Recommendation | Internatignal*Standard and provides the ASN.1 module for
Version 2 pf the mapping.

Annex C dloes not form an integral part of this Recommendation [*International Standard, and summarizes| the object
identifier, [OID internationalized resource identifier and object)descriptor values assigned in this Recomnpendation |
Internatiorjal Standard. Annex D does not form an integral parpof this Recommendation | International Standard, and gives
examples ¢f the mapping of XSD Schemas into ASN.1 sehemas.

Annex E does not form an integral part of this Recothmendation | International Standard, and describes the] use of the
mapping defined in this Recommendation | International Standard, in conjunction with standardized ASN.] Encoding
Rules, to provide compact and canonical encodings for data defined using an XSD Schema.

Rec. ITU-T X.694 (08/2015) v
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ISO/TEC 8825-5:20

INTERNATIONAL STANDARD
ITU-T RECOMMENDATION

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

1 Scope

15 (E)

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

This Recommendation | International Standard specifies the final XER encoding instructions that are to be applied as part
of the defined mapping to ASN.1 types, but does not specify which syntactic form is to be used for the specification of

those finalp¢
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the edition|
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2.1 |
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Implementers of tools generating these mappings may choose any syntactic form or order of assignment thath
 final XER encoding instructions being applied. Examples in this Recommendation | International Standard g
prefix form, but use of an XER Encoding Control Section may be preferred for the mapping of a complete X
ter of style.

lifferent ways (syntactically) of assigning XER encoding instructions for use in EXTENDED-XER]
le, use of ASN.1 type prefix encoding instructions or use of an XER encoding éontrol section). Th
ctic forms is a matter of style and is outside the scope of this Recommendation;| International Stan

Normative references

ring Recommendations | International Standards and W3C speéifications contain provisions whid
h this text, constitute provisions of this Recommendation | International Standard. At the time of f
s indicated were valid. All Recommendations, Internatighal/Standards and W3C specifications arg
nd parties to agreements based on this Recommendatien | International Standard are encouraged to
ility of applying the most recent edition of thé“Recommendations, International Standards
ns listed below. Members of IEC and ISO maintain registers of currently valid International Star
unication Standardization Bureau of the ITU mhaintains a list of currently valid ITU-T Recommend
tains a list of currently valid W3C specifications. The reference to a document within this Recomr
al Standard does not give it, as a stand=alone document, the status of a Recommendation or In

- This Recommendation | International“Standard is based on ISO/IEC 10646:2003 and the Unicode stand
02. It cannot be applied using later @ersions of these two standards.

dentical Recommendations | International Standards

- The complete set of ASN.1 Recommendations | International Standards are listed below, as they can all be 4
r uses of this Recominendation | International Standard. Where these are not directly referenced in the
hendation | Interriational Standard, a  symbol is added to the reference.

Recomfendation ITU-T X.680 (2015) | ISO/IEC 8824-1:2015, Information technology — Abst
Notation One (ASN.1): Specification of basic notation.

Reg¢ommendation ITU-T X.681 (2015) | ISO/IEC 8824-2:2015, Information technology — Abst
INotation One (ASN.1): Information object specification.

esults in the
enerally use
SD Schema,

encodings
e choice of
fard.

h, through
ublication,
subject to
investigate
and W3C
dards. The
htions. The
nendation |
ternational

ard version

pplicable in
ody of this

ract Syntax

ract Syntax

Notation One (ASN.1): Constraint specification.

Notation One (ASN.1): Parameterization of ASN.1 specifications. ¥

—  Recommendation ITU-T X.690 (2015) | ISO/IEC 8825-1:2015, Information technology — ASN.
Rules: Specification of Basic Encoding Rules (BER), Canonical Encoding Rules (CER), and Distinguished

Encoding Rules (DER).

Recommendation ITU-T X.682 (2015) | ISO/IEC 8824-3:2015, Information technology — Abstract Syntax

Recommendation ITU-T X.683 (2015) | ISO/IEC 8824-4:2015, Information technology — Abstract Syntax

1 encoding

—  Recommendation ITU-T X.691 (2015) | ISO/IEC 8825-2:2015, Information technology — ASN.1 encoding

rules: Specification of Packed Encoding Rules (PER).

—  Recommendation ITU-T X.692 (2015) | ISO/IEC 8825-3:2015, Information technology — ASN.1 encoding

rules: Specification of Encoding Control Notation (ECN). ¥
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ISO/IEC 8825-5:2015 (E)

Recommendation ITU-T X.693 (2015) | ISO/IEC 8825-4:2015, Information technology — ASN.1 encoding
rules: XML Encoding Rules (XER).

Recommendation ITU-T X.891 (2005) | ISO/IEC 24824-1:2007, Information technology — Generic
Applications of ASN.1: Fast Infoset.

2.2 Additional references

3 Definitions

3.1 Imported definitions

ISO 8601:2004, Data elements and interchange formats — Information interchange — Representation of
dates and times.

ISO/IEC 10646:2003, Information technology — Universal Multiple-Octet Coded Character Set (UCS).

W3C XML 1.0:2000, Extensible Markup Language (XML) 1.0 (Second Edition), W3C Recommendation,
Copyright © [6 October 2000] World Wide Web Consortium, (Massachusetts Institute of Technology,
Institut National de Recherche en Informatique et en Automatique, Keio University),

W3C XML Namespaces:1999, Namespaces in XML, W3C Recommendation, Copyright © {14 January
1999] World Wide Web Consortium, (Massachusetts Institute of Technology, Institut National de
Recherche en Informatique et en Automatique, Keio University), http://www.w3.0rg/TR/1999/REC-xml-
names-19990114.

W3C XML Information Set:2001, XML Information Set, W3C Recommendation, Copyright ©
[24 October 2001] World Wide Web Consortium (Massachusetts Institute of Technology, Institiit National
de Recherche en Informatique et en Automatique, Keio University), httpz/Asvw.w3.0rg/TR/2001/REC-xml-
infoset-20011024.

W3C XML Schema:2001, XML Schema Part 1: Structures, W3€ Recommendation, Copyrigh{ © [2 May
2001] World Wide Web Consortium, (Massachusetts Institute” of Technology, Institut Ngtional de
Recherche en Informatique et en Automatique, Keio Ugiyersity), http://www.w3.0rg/TR/2001/REC-
xmlschema-1-20010502.

W3C XML Schema:2001, XML Schema Part 2: Datatypes, W3C Recommendation, Copyrigh © [2 May
2001] World Wide Web Consortium, (Massachusetts Institute of Technology, Institut Nptional de
Recherche en Informatique et en Automatique; Keio University), http://www.w3.0rg/TR/R001/REC-
xmlschema-2-20010502.

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 1766 (1995), Tags forthe Identification of Languages.

3.1.1 This Recommendation | International Standard uses the terms defined in Rec. ITU-T X.680 | ISO/IEC 8824-1

and in Red ITU-T X693 | ISO/IEC 8825-4.

NOTE + In particular, the terms "final XER encoding instructions", "type prefix" and "XER encoding control section'| are defined

in the alpove-mehtioned Recommendations | International Standards.

3.1.2 T
XML Inform:

ation Set.

and W3C

NOTE 1 — It is believed that these terms do not conflict with the terms referenced in 3.1.1. If such a conflict occurs, the definition
of the term in 3.1.1 applies.

NOTE 2 — In particular, the terms "schema component" and "property (of a schema component)" are defined in W3C XML Schema,
and the terms "element information item" 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.
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3.2 Additional definitions

For the purposes of this Recommendation | International Standard, the following additional definitions apply:

3.2.1 XSD namespace: A namespace with a URI of "http://www.w3.0rg/2001/XMLSchema".

3.2.2 XSI namespace: A namespace with a URI of "http://www.w3.0rg/2001/XMLSchema-instance".

3.23 XML namespace: A namespace with a URI of "http://www.w3.org/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
ER (ASN.1) Distinguished Encoding Rules
ER (ASN.1) Packed Encoding Rules
RI (IETF) Uniform Resource Identifier
ER (ASN.1) XML Encoding Rules
ML  (W3C) Extensible Markup Language
SD (W3C) XML Schema
5 otation
5.1 his Recommendation | International Standard references the notation defined by Rec. ITU-T X.68( | ISO/IEC

8824-1, Rgc. ITU-T X.682 | ISO/IEC 8824-3, W3C XML 1.0 and W3C XML Schema.

5.2 hen it is necessary in the body of this Recommendation\| International Standard to specify, either formally or
in examplds, the assignment of XER encoding instructions, the type'prefix notation is generally used (but see 63 and 6.4).

In Annex A, an XER encoding control section is used.

53 this Recommendation | International Standafdy bold Courier is used for ASN.1 notation and bold Arial is

used for XSD notation and for XSD terms and concepts:

5.4 The XSD Schemas used in the examplesin this Recommendation | International Standard use the prgfix xsd: to

identify the XSD namespace.

6 Purpose and extent of standardization

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

d) any resultingrFASN.1 modules generated by tools conforming to this Recommendation | International
Standard (fronithe same XSD Schema) define the same (structured) abstract values;

) all BASIE-XER, CXER, EXTENDED-XER, and binary encodings of that resulting ASN.1 specification
will\produce the same encodings (subject to encoder's options); and

q) _all XML documents that conform to the source XSD Schema are valid EXTENDED-XER erjcodings of
abstract 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

¢) 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.

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,
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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

71 A mapplng is based on a source XSD Schema, which is a set of schema cornponents (see W3C XML Schema
. S ar-assumed for
the mapping, although it is expected that the source XSD Schema W111 usually be pr0V1ded as one or more XYL schema
documentq (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 Schgma through
the use pf 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 representatipn), it is not
affected by details of the XML representation, such as the use of multiple schema documents)linked by xsd:|nclude and
xsd:redgfine element information items, the placement of element information items in ong.or‘ahother schema doquments, the
order of xsd:attribute element information items within a xsd:complexType clement information item, and so on.
NOTE } — Two sets of schema documents that differ in many aspects but represent the $ameé set of schema components generate
the samp set of ASN.1 type assignments, with the same final encoding instructions_assighed to them and to their cojnponents to
any depth.

7.2 The source XSD Schema shall meet all the constraints imposed(y the XSD specification. If the spurce XSD
Schema is fepresented (in part or all) as a set of XML schema documentsg.each schema document shall be valid according
to the XSI) Schema for Schemas (see W3C XML Schema Part 1, Appendix A).

7.3 ODne or more ASN.1 modules shall be generated for,a'source XSD Schema. The number of ASN|1 modules
generated |s an implementation option. Each ASN.1 module shall contain zero or more type assignments corfesponding
to top-levell schema components (see 7.6), and zero or more€'special ASN.1 type assignments (see clauses 29, 30, and 31).
The physigal order of type assignments within each ASN.1 module is an implementation option. When multjple ASN.1
modules afe generated, the way the generated type assignments are distributed across those ASN.1 moduleg is also an
implementation option.
NOTE | — The inclusion in the same ASN.1 module of type assignments generated from XSD schema components wfith different
target ngmespaces is permitted by this subclause but not recommended. The preferred mapping is to generate one ASN.1 module
per namespace whenever possible. It is also.:recommended that each special ASN.1 type assignment be inserted in the §ame ASN.1
modulefas its associated ASN.1 type assignment (see 29.5, 30.4, and 31.4).
NOTE 2 — The generation of ASN:l type assignments (see 7.6 and 10.4) is not affected by the number of ASN.1 mgdules being
generatgd (except for the possible*use of "ExternalTypeReference" as specified in 10.2.2), nor by the way the gemperated type
assignnjents are distributed-across those modules, nor by the physical order of the type assignments within each{ module. In
particulgr, the type referenceniames of those type assignments are the same whatever mapping style is used by the implementation.
NOTE 3 — A full deseftiption of the relationship between the namespace concept of W3C XML Namespaces and namifg in ASN.1
is provifled in Rec/TTU-T X.693 | ISO/IEC 8825-4, clause 16. Type reference names and identifiers defined in an AYN.1 module
are assigned a nameSpace by means of a NAMESPACE encoding instruction, and otherwise do not have a namespace. The mapping
generatgs NANESPACE encoding instructions where needed.

7.4 / h GLOBAL-
DEFAULTS MODIFIED- ENCODINGS encodmg 1nstruct10n and a GLOBAL-DEFAULTS CONTROL NAMESPACE encoding
instruction specifying the XSI namespace.

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;

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

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;
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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 list above
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 Part1,3.2 Clause 15
element declaration Part 1,3.3 Clause 14

Lomplex type definition Part 1,3.4 Clause 20
attribute use Part1,3.5 Clause 22
dttribute group definition Part 1,3.6 net 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
idgntity-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 mappirlg
simple type definition Part 1, 3.14 Clauses 11, 13
schema Part 1, 3¢5 Clause 9
ordered Part 2,42.2.1 ignored by the mappirlg
bounded Part2,4.2.3.1 ignored by the mapping
cardinality Part 2,4.2.4.1 ignored by the mapping
numeric Part2,4.2.5.1 ignored by the mappirlg
length Part2,4.3.1.1 Clause 12
minLength Part2,4.3.2.1 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
minhExclusive Part2,4.39.1 Clause 12
mininclusive Part 2,4.3.10.1 Clause 12
totalDigits Part 2, 43.11.1 Clause 12
fractionDigits Part 2, 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.

8.3 All identity-constraint definitions (see W3C XML Schema Part 1, 3.11) shall be ignored.
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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 of complex type definitions shall be ignored.
8.8 The property process contents of 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 Hefinition is

either xsd:AName 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 uses in an attribute group definition become part of the attribute uses of the complex‘type definitions yvhose XML
represefjtation 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.1 modules (see 7.3).
9.2 The ASN.1 "Moduleldentifier" (see Rec. ITU-T X.680 | ISO/IEE€ 8824-1, clause 13) to be genergted by the

mapping i§ not standardized. Where IMPORTS statements are used, theyASN.1 module names and module identifiers in
the IMPORTS statements shall be those generated for the ASN.1 modules 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.

9.4 In each ASN.1 module generated by a Version 1 mapping, there shall be an ASN.1 IMPORTY statement
importing [ the ASN.1 type reference names ity the module named XSD {joint-iso-itu-t | asnl(l)
specificption(0) modules(0) xsd-module(2) versionl(1)} specified in Annex A that are referepced in the
ASN.1 module.

9.5 In each ASN.1 module generated by a Version 2 mapping, there shall be an ASN.1 IMPORTY statement
importing [ the ASN.1 type reference names in the module named XSD {joint-iso-itu-t | asnl(l)
specificption(0) modules(0). xsd-module(2) version2(2)} specified in Annex B that are referehced in the
generated ASN.1 module.

NOTE } The term "XSD module" in this Recommendation | International Standard refers to the module defined jn Annex A
(Versiop 1 mapping) orinAnnex 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 thaf have been
placed (as jp result.-of the mapping) in other ASN.1 modules but are referenced in this ASN.1 module.

9.7 Thére shall be no EXPORTS statement.

NOTE —ThisTreans tatatt AS N type Teference mames T the AS N moduie cam be fmported 11o otheT moduies.

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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10.2
10.2.1

10.2.2

referenced| ASN.1 type assignment is being inserted, then the "DefinedType" shall be either a "typereferg
"ExternalTlypeReference" for that type assignment, as an implementation option. Otherwise, it shall be @'typ¢

for that ty

NOTE
ASN.1

10.3
10.3.1

to generatd an ASN.1 type reference name or identifier.

10.3.2

top-level cpmplex type definitions can be identical to ASN.1 reserved words or'can contain characters not allowe
identifiers pr in ASN.1 type reference names. In addition, there are cases)ih which ASN.1 names are required to

where the

to be identjcal.

10.3.3
name, wh

10.3.4
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¢) ASN.I 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

lauses of this Recommendation | International Standard.

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

This subclause applies as explicitly invoked by other clauses of this Recommendation | International Standard
to generate an ASN.1 type (a "DefinedType") definition that is a reference to an ASN.1 type assignment.

e assignment.

+ All ASN.1 "typereference"s created by the mapping are unique for any legal input schema, so_a type defing
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 | Internation

names of the corresponding XSD schema components (ffem which the ASN.1 names are mapped) &

m

he following transformations shall be applied, invorder, to each character string being mapped to
gre each transformation (except the first) is applied to the result of the previous transformation:

+  the characters " " (SPACE), "." (FULL STOP), and "_" (LOW LINE) shall all be replacg
(HYPHEN-MINUS); and
+ any character except "A" to "Z"(EATIN CAPITAL LETTER A to LATIN CAPITAL LETTE}

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

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

+  HYPHEN-MINUS characters occurring at the beginning or at the end of the name shall be ren

+ ifacharaeterstring that is to be used as a type reference name starts with a lower-case letter, thq
shall bé«capitalized (converted to upper-case); if it starts with a digit (DIGIT ZERO to DIGI']
shall be'prefixed with an "X" (LATIN CAPITAL LETTER X) character; and

where the
nce" or an
treference”

d in another

1] Standard

Names of attribute declarations, element declarations, model group definitions, top-level simple type defipitions, and

din ASN.1
be distinct
re allowed

an ASN.1
d by a H_H

R Z), "a" to
to DIGIT

a single
oved; and

b first letter
NINE), it

+ ,if acharacter string that is to be used as an identifier starts with an upper-case letter, the first letter shall be

it shall be

uncapitalized (converted to lower-case); if it starts with a digit (DIGIT ZERO to DIGIT NINE)

prefixed with an "X (LATIN SMALL LETTEK X) character; and

— ifacharacter string that is to be used as a type reference name is empty, it shall be replaced by "X" (LATIN

CAPITAL LETTER X); and

— if a character string that is to be used as an identifier is empty, it shall be replaced by "x" (LATI
LETTER X).

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

N SMALL

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 XSD 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 XSD 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 Ifthe 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, 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 integgrshattbethe teastpositive meger such that the Trew tdemtifier isdifferent fromt tire Tdemtitierof anyjpreviously
generated gomponent of that sequence, set, or choice type.

10.3.4.3 ﬂf the name being generated is the "identifier" in an "Enumerationltem" of an enumerated type} and the character
string gendrated by 10.3.3 is identical to the "identifier" in another "Enumerationltem" previously ‘generated fn the same
enumeratefl type, then a suffix shall be appended to the character string generated by 10.3.3. Thesuffix shall ¢onsist of a
HYPHEN{MINUS followed by the canonical lexical representation (see W3C XML Schema)Rart 2, 2.3.1) of|an integer.
This integg¢r shall be the least positive integer such that the new identifier is different from the "identifier" iy any other
"Enumerationltem" already present in that ASN.1 enumerated type.

10.3.5 Kor an ASN.1 type reference name (or identifier) that is generated by applying this subclause 10.3 fo the name
of an elem¢nt declaration, attribute declaration, top-level complex type definition orfep=level simple type definition] if the type
reference fjame (or identifier) generated is different from the name, a final NAME-encoding instruction shall be assigned to
the ASN.1|type assignment with that type reference name (or to the component with that identifier) as specjfied in the
three follopving subclauses.

10.3.5.1 Iif the only difference is the case of the first letter (which<s upper case in the type reference name| and lower
case in the[name), then the "Keyword" in the NAME encoding instrhiction shall be UNCAP I TAL I ZED.

10.3.5.2 Iff the only difference is the case of the first letter{®’which is lower case in the identifier and upper [case in the
name), thef the "Keyword" in the NAME encoding instructien shall be CAP1TALIZED.

10.3.5.3 (Qtherwise, the "NewName" in the NAME encoding 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"/>
</xsd:sequence>
</xsd:complexType>

is mapped to the ASN.X type assignment:

COMPONENTS-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 }

10.3.6  For an ASN.1 type reference name (or identifier) that is generated by applying this subclause 10.3 to 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.

10.4 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.

NOTE — 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 absent)hamespace
preceding pll namespace names specified in the XSD schema in ascending lexicographical order.

10.4.2.2 VYithin each target namespace, top-level schema components shall be divided into four sétsyordered s follows:
4d) element declarations;
) attribute declarations;
q) complex type definitions and simple type definitions;

d) model group definitions.
10.4.2.3 VVithin each set (see 10.4.2.2), schema components shall be ordered by-name in ascending lexicographical order.

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

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

B) another set of ASN.1 type assignments (generated by clauses 29, 30, and 31) correspond to spegial uses of
top-level schema components, and their type'reference names are generated from the name of the schema
component followed by a suffix and (in§ome cases) by a post-suffix.

NOTE + For each top-level schema component in th¢.sdiirce XSD Schema, at most one ASN.1 type assignment in the et in 10.4.3
(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 X8D schema
components (see 10.4.1), and shall all be:generated before any type assignments in 10.4.3 b) are generated.

10.4.5  ASN.1 type assignments in 1074.3 b) shall be generated in the following order:

d) given two top-levelschema components SC1 and SC2, where SC1 precedes SC2 in the order dpecified in
10.4.1, all the-ASN.1 type assignments corresponding to SC1 (if any) shall be generated befofe any type
assignments, corresponding to SC2 are generated;

) within €ach set of type assignments corresponding to any given schema component, type assigninents shall
be generated in an order based on the suffix specified in clauses 29 to 31, as follows:

1) ,vsuffix "-nillable";
2) suffix "-nillable-default-";
3) suffix "-nillable-fixed-";

4) suffix "-derivations";

5) suffix "-deriv-default-";

6) suffix "-deriv-Ffixed-";

7) suffix "-deriv-nillable";

8) suffix "-deriv-nillable-default-";
9) suffix "-deriv-nillable-fixed-";

10) suffix "-group";
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c) foritems?2,3,5, 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. The
table 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 assignment

present in_the XSD {joint-iso-itu-t asnl(l) specification(0) modules(Q) xsd-module(2)
versionli(1)} module (Version 1 mapping — see Annex A) or the XSD {joint-iso-itu<t| asnl(l)
specificption(0) modules(0) xsd-module(2) version2(2)} module (Version 2 mapping — see*Arnex B).
Table 2 — ASN.1 type definitions corresponding to uses of XSD built-in types
XS built-in type ASN.1 type definition XSD built-in type ASN.1 type definition
anyURI XSD.AnyURI Int XSD.Int
anlySimpleType XSD.AnySimpleType Integer INTEGER
anyType XSD.AnyType or language XSD. Languags
XSD.AnyType-nillable
(see 11.3)
bpse64Binary [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. {0)
ENTITIES XSD.ENTITIES normalizedString XSD.NormalizedS§ring
ENTITY XSDLENTITY NOTATION XSD .NOTAT ION
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
hexBinany OCTET STRING unsignedByte INTEGER (0..255)
ID XSD. ID unsignedint XSD.UnsignedIpt
IDREF XSD. IDREF unsignedLong XSD.UnsignedLong
IDREFS XSD. IDREFS unsignedShort XSD.UnsignedShort
11.3 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 of 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

10 Rec. ITU-T X.694 (08/2015)


https://iecnorm.com/api/?name=a8024a6493aceab9d5b750cd6033d096

ISO/IEC 8825-5:2015 (E)

"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.

12.1.3 Otherwise, the length, minLength, and maxLength facets of the simple type definition shall be mapped to an ASN.1
size constraint 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(value)d
minLength=min (SIZE(min . { NAX))
maxLength=max (SIZE(O~/max))
minLength=Min  maxLength=max (SIZE(MIN' .. max))

12.2 The pattern facet

12.2.1 Ta pattern facet belongs to a simple type definition that has,dlso an enumeration facet being mapped tq an ASN.1
"Enumeration”" (see 12.4.1 and 12.4.2), then no "Enumerationltem"s shall be included in the "Enumeratign" for the
members (jf any) of the value of the enumeration facet that do not\satisfy the pattern facet.

12.2.2 therwise, the pattern facet shall be mapped to.a-iser-defined constraint. One of the two following [subclauses
applies.

12.2.2.1 Iif the value of the pattern facet is a single xégular expression, the user-defined constraint shall be:
(CONSTRAINED BY {/* XML representation of the XSD pattern "xyz" */})

where "xyz" is the XML representation of the value of the pattern facet, except that if the substring "*/" appears |n the value
of the pattIn facet, it shall be replaced by.the character string "*&#x2F;".

12.2.2.2 Iff the value of the pattern facet is a conjunction of unions of regular expressions (the general case), the user-
defined copstraint is not specified (but see 12.5.4).

12.3 The whiteSpace facet

12.3.1 Iif a whiteSpace facet with a value of replace or collapse belongs to a simple type definition that Has also an
enumeratioh facet being mapped to an ASN.1 "Enumeration" (see 12.4.1 and 12.4.2), then the three following|subclauses
apply.
12.3.1.1 INo\"Enumerationltem"s shall be included in the "Enumeration” for the members (if any) of the value of the

enumeration facet that contain any of the characters HORIZONTAL TABULATION, NEWLINE or CARRIAGE
RETURN, 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 WHI TESPACE 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 WHI TESPACE 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
WHI TESPACE 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, 0, 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 WHI TESPACE COLLAPSE encoding instruction shall be assigned to the ASN.1 type
definition. The following or an equivalent pattern constraint shall be used:

(PATTERN ([ 1™ 11 [ D7)

12.4 The-enumerationfacet

12.4.1 An enumeration facet belonging to a simple type definition with a variety of atomic that is deriyed.\by| restriction
(directly of indirectly) from xsd:string shall not be mapped to an ASN.1 constraint. Instead, the facetshall be[mapped to
the "Enumgration" of the ASN.1 enumerated type corresponding to the simple type definition (see 13.4).as spedified in the
four following subclauses.

12.4.1.1 [For each member of the value of the enumeration facet, an "Enumerationltem" thaf)is an "identifigr" shall be
added to thle "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 corresponding member of the value of the
enumeratioh facet.

12.4.1.3 [The members of the value of the enumeration facet shall be mapped inascending lexicographical order and any
duplicate thembers shall be discarded.

12.4.1.4 [f the simple type definition has a whiteSpace facet with the§alue preserve or replace, then the enumegrated type
shall be aspigned at least one final TEXT encoding instruction with 'qualifying information indicating one or thore of the
"Enumerationltem"s, and without "TextToBeUsed".

NOTE } An important example of this is a restriction of xsd:string with an enumeration facet, which has whiteSpacd preserve by
default.

12.4.2  An enumeration facet belonging to a simple.type definition with a variety of atomic that is derived by| restriction
(directly of indirectly) from xsd:integer shall not be\ntapped to an ASN.1 constraint. Instead, the facet shall be|mapped to
the "Enumgration" of the ASN.1 enumerated type corresponding to the simple type definition (see 13.5) as spedified in the
three follopving subclauses.

12.4.2.1 XKor each member of the value 0f the enumeration facet, an "EnumerationItem" that is a "NamedNumber" shall
be added tp the "Enumeration"” (subjectto 12.1.2, 12.2.1, 12.3.1, and 12.5.1).

12.4.2.2 The "identifier" in eaeh!'WNamedNumber" shall be generated by concatenating the character string i nt " with
the canonigal lexical representation (see W3C XML Schema Part 2, 2.3.1) of the corresponding member of fe value of
the enumeration facet. The\'SignedNumber" in the "NamedNumber" shall be the ASN.1 value notation for the member
(an integerl number).

12.4.2.3 The members of the value of the enumeration facet shall be mapped in ascending numerical ordgr and any
duplicate thembers-shall be discarded.

12.4.3  Any‘other enumeration facet shall be mapped to an ASN.1 constraint that is either a single value orfa union of
single values corresponding to the members of the value of the enumeration.

NOTE — The enumeration facet applies to the value space of the base type definition. Therefore, for an enumeration of the XSD built-
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"/>
<Ixsd:restriction>
<I/xsd:simpleType>

It is mapped to the ASN.1 type assignment:
Integer-0-5-10 ::= [NAME AS UNCAPITALIZED] [USE-NUMBER] ENUMERATED {int0(0), int5(5),
intl0(10)}

EXAMPLE 3 — The following represents a top-level simple type definition that is a restriction of xsd:intdger with a
mininclusive and a maxinclusive facet:

4xsd:simpleType name="integer-1-10">

<xsd:restriction base="xsd:integer">
<xsd:minlinclusive value="1"/>
<xsd:maxInclusive value="10"/>

<Ixsd:restriction>

<xsd:simpleType>

It is mapp4d to the ASN.1 type assignment:
Integer-1-10 ::= [NAME AS UNCAPITALIZED] INTEGER(L..10)

EXAMPLE 4 — The following represents a top-level simple type definition that iS"a restriction (with a minEchtsive facet)
of anothei] simple type definition, derived by restriction from xsd:integer-with the addition of a mininclusive and a
maxinclusiye facet:

4xsd:simpleType name="multiple-of-4">
<xsd:restriction>
<xsd:simpleType>
<xsd:restriction base="xsd:integer">
<xsd:minlnclusive value="1"/>
<xsd:maxInclusive value="10"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:minExclusive value="5"/>
<I/xsd:restriction>
<Yxsd:simpleType>

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

EXAMPLE 5 — The following tepresents a top-level simple type definition that is a restriction (with a minLjngth and a
maxLength(facet) of another siniple type definition, derived by restriction from xsd:string with the addition of an gnumeration
facet:

4xsd:simpleType name="color">
<xsd:restriction>
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="white"/>
<xsd:enumeration value="black"/>
Aad.cl TarrictT aﬁﬂﬁ"vﬂ'uc “I Cd“l’
</xsd:restriction>
</xsd:simpleType>
<xsd:minLength value="2"/>
<xsd:maxLength value="4"/>
<Ixsd: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

12.5.1 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, or 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 ASN.1 user-defined constraint (see 12.5.4).

12.5.2.2 Ptherwise, the maxinclusive, maxExclusive, minExclusive and minInclusive facets of the simple type def{nition 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, maxExclusivey
minExclusive, and mininclusive facets

XSD facet ASN.1 constraint
maxInclusive=Ub MIN/ .. ub)
maxExclusive=Ub @I\ .. < ub)
minExclusive=Ib (b <.. MAX)
mininclusive=Ib b .. MAX)

mininclusive=Ub maxinclusive=lb (b .. ub)
mininclusive=V maxInclusive=V w)
mininclusive=UD maxExclusive=Ib (b ..<ub)
minExclusive=Ub maxinclusive=Ib (b <..ub)
minExclusive=Ub maxExclusive=Ib (Ib<..<ub)

12.5.3 [ a totalDigits or fractionDigits facet belongsto a simple type definition without an enumeration facet|or with an
enumeratioh facet which is not mapped to an ASN:1 "Enumeration" (see 12.4.1 and 12.4.2), then the tot3IDigits and
fractionDigits facets of the simple type definition.shall be mapped to a user-defined constraint (see 12.5.4).

12.54 When a facet is mapped to an ASN.1 user-defined constraint, it is recommended that the facet and its value
appear in pn ASN.1 comment in the(user-defined constraint. The precise form of the user-defined constfaint is not
specified.

13 Mapping simple-type definitions

13.1 This clause-applies as explicitly invoked by other clauses of this Recommendation | International $tandard to
generate ap ASN. I\type assignment or ASN.1 type definition corresponding to a simple type definition.

NOTE + Thig 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" in the
"TypeAssignment" shall be generated by applying 10.3 to the name of the simple type definition and the "Type" in the

"TypeAssignment" shall be an ASN.1 type definition as specified in subclauses 13.4 to 13.9.

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 is derived 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 shall b¢ generated
by applyink clause 23 to the XSD built-in type (B, say) such that:

d) D is derived by restriction (directly or indirectly) from B; and

) either B is the base type definition of D, or all intermediate derivation steps fronz B t0 D are gnonymous
simple type definitions.

Then, for gach of the facets of D, an ASN.1 constraint generated by applying clause 12 to the facet shall be aflded to the
ASN.1 typg definition.

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

13.8.1 The ASN.I type definition shall be an ASN.1 sequence-of type whose-Component shall be a "Type| generated
by applyink clause 23 to the item type definition.

13.8.2  Kor each of the facets of D, an ASN.1 constraint generated byyapplying clause 12 to the facet shall e added to
the ASN.1|sequence-of type.

13.8.3  Iif the item type definition of the list is xsd:string or a réstriction of xsd:string and is mapped to an ASN.|l character
string type} then the permitted alphabet constraint (FROM((Qz; 0, 0, 33) .. (0, 16, 255, 253))) shalllbe applied
to the ASN.1 character string type.

13.8.4  Iif the item type definition of the list is a uniowtype, then the subtype constraint specified in 13.8.3 shall be applied
to each alt¢rnative of the ASN.1 choice type that is‘a'character string type by using an inner subtype constrainf applied to
the choice|type.

13.8.5 A final LIST encoding instructién shall 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:

4xsd:simpleType name="}ist-of-float">
<xsd:list itemType="xsd:float"/>
</xsd:simpleType>

It is mappgd to the ASNsl-type assignment:
List-of{float ::=/FLIST] [NAME AS UNCAPITALIZED] SEQUENCE OF XSD.Float

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

13.9.1 TheASN.I1 type definition shall be an ASN.1 choice type with one alternative for each member of the member

type definittens-

13.9.2  For each member of the member type definitions, the "identifier" in the "NamedType" of the corresponding
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- UNI ON 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

definitions:

<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:

DecimalOrBinary ::= [NAME AS UNCAPITALIZED] [USE-UNION] CHOICE {
alt [NAME AS ****] XSD.Decimal,
alt-1 [NAME AS '] XSD.Float }
14 Mapping element declarations
14.1 This clause applies as explicitly invoked by other clauses of this Recommendation | Int€rnational §

generate ap 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 mapping.)However, 8.10 im

btandard to

blies that an

element Peclaration that has a value constraint and whose type definition is xsd:QName or xsd:NOTATION or a restriction of these XSD
built-in types is mapped as if it had no value constraint.

14.2 A top-level element declaration that is abstract shall be ignored.
14.3 A top-level element declaration that is not abstract shall be mapped to an ASN.1 type assignment. The
"typerefergnce"” in the "TypeAssignment" shall be generated by applying 10.3 to the name of the element declaration and
the "Type'| in the "TypeAssignment" shall be an ASN.1 type definitienas specified in 14.5.
14.4 A local element declaration shall be mapped to an ASN:I\type definition as specified in 14.5.
14.5 The ASN.1 type definition shall be generated either, by applying clause 23, clause 26, or clause 27 (§ee 14.6) to
the simple pr complex type definition that is the type definition-of the element declaration, or by applying 10.2 to|the ASN.1
type assigmment generated by applying clause 29 to the type definition. In both cases, the value constraint in the element
declaration|(if any) shall be provided to the applicable clause (23, 26, 27, or 29) and shall be used when genferating the
ASN.1 type definition as specified in that clause.
14.6 The applicable clause number shall be obtained from the last column of Table 5 after selecting a|row of the
table based on the following conditions:

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

) whether the element'declaration is nillable or non-nillable;

q) whether the type-definition is a simple type definition or a complex type definition; and

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

Table 5 — Applicable clause numbers for the mapping of element declarations
applicable
_substitutable— nillable eimpln L nnmplnv h’l'r'\n definition. clause.
number
No no simple or complex XSD built-in, anonymous, 23

or top-level

No yes simple XSD built-in i
Or anonymous

no yes simple top-level 29
XSD built-in

no yes complex 27
or anonymous

no yes complex top-level 29

yes . XSD built-in, anonymous,
yes simple or complex 29
or no or top-level

16
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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.I type assignment. The "typereference" in the
"TypeAssignment" shall be generated by applying 10.3 to the name of the attribute declaration, and the "Type" in the
"TypeAssignment" shall be an ASN.1 type definition as specified in 15.4. A final ATTRIBUTE encoding instruction shall
be assigneql 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.
15.4 The ASN.1 type definition shall be generated by applying clause 23 to the type defifition of the attribute
declaration

16 Mapping values of simple type definitions

16.1 This clause applies as explicitly invoked by other clauses of this Recommendation | International $tandard to
generate ap ASN.1 "Value" corresponding to a value in the value space of a simple type definition.

16.2 (Given a value V in the value space of a simple type definition, and:
4d) the ASN.1 type definition mapped from this simple type-définition; and
) the canonical lexical representation (see W3C XML Schema Part 2, 2.3.1) of V,

V shall be|mapped to an ASN.1 basic value notation for the ‘abstract value of the ASN.1 type definition fof which, in
EXTENDED-XER, the canonical lexical representation is a@alid "ExtendedXMLValue" encoding.

17 apping model group definitions

17.1 his clause applies as explicitly invoked by other clauses of this Recommendation | International $tandard to
generate ap ASN.1 type assignment corresponding to a model group definition.

17.2 model group definition whose-model group has a compositor of sequence or choice shall be mapped t¢ an ASN.1
type assighment. The "typereferenge" in the "TypeAssignment" shall be generated by applying 10.3 to the ame of the
model group definition and the /Fype" in the "TypeAssignment" shall be generated by applying clause 18 tq the model
group of thie model group defifition.

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

18 apping model groups

18.1 his\Clause applies as explicitly invoked by other clauses of this Recommendation | International $tandard to
generate an ASN.1 type definition corresponding to a model group.

NOTE - This clause is not invoked for every model group. For example, a model group with a compositor of all is not mapped 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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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 of a complex type definition
is mapped in a special way if its term is a model group with a compositor of 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.

19.2
19.2.1

19.2.2

19.2.3
19.3

follows. The list L shall be initially empty. For each particle (P, say) in thé model group that is the term of th
order, an drdered list of zero or more "NamedType"s shall be generateddy recursively applying clause 19 to
P, and thoge "NamedType"s shall be added to the list L in the same/order.

194

in the two ffollowing subclauses.

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:

a) if the term of the particle is a model group with a compositor of sequence unrelated to a model group definition

and the particle 1tselt belongs t0 a model group with a compositor 0 sequence, the particle
"pointless sequence particle";

) otherwise, the particle is called a "mandatory presence particle".

IIf min occurs is zero and max occurs is one, then:

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

B) otherwise, the particle is called an "optional single-occurrence particle’.
Iif 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, (Is,"say) of zero or more "Name

A "mandatory presence particle" or "optional presence particle” shall be mapped to a "NamedType" 4

is called a

le is called

1Type'"s as
b particle in
the particle

s specified

19.4.1  The "identifier" in the "NamedType" shall be *generated by applying 10.3 to the character string gpecified in
19.6 and the "Type" in the "NamedType" shall be gencrated by applying 19.7 to the term of the particle.

19.4.2  Ifthe particle is an "optional presence particle", the "NamedType" shall be followed by the OPTIONAL keyword.
19.5 An "optional single-occurrence particle" or a "multiple-occurrence particle” shall be mapped to a "NgmedType"
as specifiefl in the six following subclauses.

19.5.1  The "identifier" in the "NamedType" shall be generated by applying 10.3 to the character string dbtained by
appending|the suffix "-list" «o'the character string specified in 19.6. The "Type" in the "NamedType"| shall be a
sequence-¢f type.

19.5.2  Unless min occuts is zero and max occurs is unbounded, a size constraint shall be added to the sequence-of type

in accordapce with Table'6.

19.5.3

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

. 1 ASN.1 si .

min occurs = N max occurs = N SIZE (n)
n>2
min occurs = MiN max occurs = Max SIZE (min .. max)
max > min and max > 2
min occurs =0 max occurs = 1 SIZE (O .. 1)
min occurs = MiN 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.

18
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19.5.4  Ifthe 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 elem and 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) ifthe term of the particle is the model group of a model group definition, the name of the model group definition;

c) ifthe term of the particle is a model group with a compositor of sequence unrelated to a model group definition,

41 1 4 Y 1 1
UTCCIIAraCteI—S U I STYOUTTTC T,

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

q) 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 "NamgdType" in
the "SequdnceOfType" corresponding to the particle (see 19.5) shall be:

d) if the term of the particle is a top-level element declaration which is the head-of an element substitiition 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 elemept declaration
as its substitution group affiliation.

) ifthe term of the particle is a top-level element declarationwhich is the head of an element substitytion group
containing at least one member other than the head, the ASN.1 type definition (a "DefinedType") generated
by applying 10.2 to the ASN.1 type assignment geherated by applying clause 31 to the element fleclaration;

NOTE 2 — If the head is an element declaration that is @bstract, it is not itself a member of the substitution fgroup. If, in

this case, the substitution group has at least one mémber, then this item (b) applies, and if the number of|members is

exactly one, then the substitution group will be mapped to an ASN.1 choice with a single alternative.

q) if the term of the particle is an abstracttop-level element declaration which is the head of an emgty element
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;

q) if the term of the parti¢le,is the model group of a model group definition, the ASN.1 type dg¢finition (a
"DefinedType") generated by applying 10.2 to the ASN.1 type assignment generated by applying clause 17
to the model group:definition;

1 if the term of the-particle is a model group unrelated to a model group definition, the ASN.1 typg definition

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-referenc¢. The model
group of the original model group definition, copied into the new schema, is here considered unrelated to amodel group
definition because the original model group definition itself is not copied into the new schema (the new model grpup definition
will have a different model group, which will contain a copy of the original model group).

¢) \if the term of the particle is a wildcard, the ASN.1 type definition generated by applying clausp 21 to 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.

Rec. ITU-T X.694 (08/2015) 19


https://iecnorm.com/api/?name=a8024a6493aceab9d5b750cd6033d096

ISO/IEC 8825-5:2015 (E)

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 a 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
"Enumerationltem" that is an "identifier" identical to the "identifier" in the "NamedType" corresponding to each particle
shall be added to the "Enumeration" in order. A final USE-ORDER encoding instruction shall be assigned to the ASN.1
sequence type.
NOTE + The "identifier"s in the "NamedType"s being mapped from the particles are generated (applying 10.3) as eaclf component
is added to the sequence type. Therefore, even though the order component is placed in a position that t€xtually precedes the
positions of those components within the ASN.1 sequence type, the generation of the order component,can only bg completed
after all|the particles have been mapped to sequence components.

20.7 Iif the complex type definition has attribute uses, then components generated by applying clause 22 to the attribute
uses shall |be added to the ASN.1 sequence type in an order based on the target namespace and name of the attribute
declaration|of each attribute use. The attribute uses shall first be ordered by target namespace-0f the attribute declafation (with
the keywold absent preceding all namespace names sorted in ascending lexicographical order) and then by fame of the
attribute dt:[;laration within each target namespace (also in ascending lexicographical.order).

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

20.9 f the content type of the complex type definition is a particlesthen one of the four following subclause$ applies.

20.9.1 f the term of the particle is a model group with a compositor of sequence whose min occurs and max occurs are
both one, then, for each particle of the model group in order, an‘otrdered list of zero or more ASN.1 "NamedT}pe"s shall
be generated by applying clause 19 to the particle in the.model group, and those "NamedType"s shall be added to the
ASN.1 sequence type in the same order.

20.9.2 f the term of the particle is a model group.With a compositor of sequence whose min occurs and max occurs are
not both ofe, then a component generated by applying clause 19 to the particle in the content type shall be aglded to the

20.9.3 f the term of the particle is a.model group with a compositor of all, then, 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 ASN [l sequence
type. If thq particle in the content type of the complex type definition has min occurs zero, each of the particles of the model

20.9.4 f the term of the particle is a model group with a compositor of choice, then a component generated Hy applying

20.10 f the content type of the complex type definition is a simple type definition, then a component shall be afdded to the
ASN.1 seq ence-type. The "identifier" in the "NamedType" of the component shall be generated by applying(10.3 to the

ly applying

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:oid: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:

<xsd:any>
<xsd:annotation

ol ol
aw oY

xmlins:a="urn:oid: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 attribute
with the vdlue "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 attribiitewith the valug "CHOICE-
FI" or "CHQICE-UTF-8".

21.4.5 A wildcard whose wildcard mapping attribute has the value "UTF-8" shall bémapped to the ASN.1 bpilt-in type
UTF8Stripg with the following user-defined constraint:
(CONSTRAINED BY

{/* Every character string abstract value shalM~be a well-formed XML document
encoded in UTF-8. */3})

and with affinal ANY-ELEMENT encoding instruction.

21.4.6 A wildcard whose wildcard mapping attribute has the.walue "FI" shall be mapped to the ASN.1 byilt-in type
OCTET STRING with the following user-defined constraint:
(CONSTRAINED BY

{/* Every octet string abstrack value shall be a well-formed fast infg¢set
document (see Rec. ITU-T X.891 7| ISO/IEC 24824-1). */})

and with affinal ANY-ELEMENT encoding instructioh.

21.4.7 A wildcard whose wildcard mappingattribute has the value "CHOICE-FI" or "CHOICE-UTF-8" shall be[mapped to
an ASN.1 fhoice type constructed as follows:

d) one alternative shall be(added to the choice type for each top-level element declaration in the spurce XSD
Schema which is not abstract and whose target namespace is a namespace name (or the absent famespace)
allowed by the namespace constraint of the wildcard;

B) for each alternative, the "identifier" in the "NamedType" shall be generated by applying 10.3 fo the name
of the top-level element declaration corresponding to the alternative, and the "Type" in the "NgmedType"
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;

q) these alternatives shall be added to the choice type in an order based on the target namespace ahd name of
the top-level element declarations; the element declarations shall first be ordered by target namegpace (with

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:

f)
(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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{/* 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. */3})

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

21.5 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 "at t r " 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 */})

A final ANY-ATTRIBUTES encoding instruction shall be assigned to the sequence-of type.

21.6 If the wildcard has a namespace constraint, this shall be mapped to a "NameSpaceRestriction" in the

ANY-ELEMENT or ANY-ATTRIBUTES encoding instruction.

22

22.1 This clause applies as explicitly invoked by other clauses of this Recommendation | International $tandard to
generate afp ASN.1 "NamedType" corresponding to an attribute use.

apping attribute uses

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

22.3 The "identifier" in the "NamedType" shall be generated by applying 10(3 t0 the name of the attribute|declaration
of the attriute use, and the "Type" in the "NamedType" shall be:

d) if the attribute use has a top-level attribute declaration, the yASN.1 type definition (a "DefinedType")
generated by applying 10.2 to the ASN.1 type assignment’generated by applying clause 15 to the attribute
declaration;

B) ifthe attribute use has a local attribute declaration, the*\ASN.1 type definition generated by applying clause 15
to the attribute declaration.

224 If either the attribute use or its attribute declaration*has a value constraint and the attribute use is not required, the
"NamedType" shall be followed by the keyword DEFAULT and by a "Value" generated by applying clause 16 dither to the
value in the value constraint of the attribute use (if. fhie attribute use has a value constraint), or to the value ip the value
constraint ¢f its attribute declaration (otherwise).

22.5 either the attribute use or its attribute declaration has a value constraint that is a fixed value, then an A$N.1 single
value consfraint shall be added to the "NamedType". The "Value" in the ASN.1 single value constraint shall b¢ generated
by applying clause 16 either to the value in the value constraint of the attribute use (if the attribute use has a value constraint),
or to the v3lue in the value constraint of its attribute declaration (otherwise).

22.6 f the attribute use iS not required and neither the attribute use nor its attribute declaration has a valu¢ constraint,
the "NamedType" shall be followed by the keyword OPTIONAL.

22.7 final ATTRIBUTE encoding instruction shall be assigned to the "Type" in the "NamedType".
23 apping uses of simple and complex type definitions (general case)
23.1 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to

generate an ASN.1 type definition corresponding to one of the following uses of a top-level, anonymous, or XSD built-in
simple type definition or complex type definition:

a) asimple type definition used as the base type of another simple type definition;
b) a simple type definition used as the item type of a list type;
c) asimple type 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) a simple type definition used as the type definition of an attribute declaration;

f)  a simple 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 of 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.

234 A use of a top-level complex type definition shall be mapped to the ASN.I 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.

23.5 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 itself, and
shall be m t t frith

23.7 a value constraint has been provided in the invocation of this clause, then a final DEFAULT=HOR-EMPTY
encoding ihstruction shall be assigned to the ASN.1 type definition, and one of the three following subclauseq applies.

23.7.1 Kor a simple type definition, the "Value" in the final DEFAULT-FOR-EMPTY encoding “instructiqn shall be
generated py applying clause 16 to the value in the value constraint considered as a value in the|value space of the simple
type definitjon.

23.7.2  Kor a complex type definition whose content type is a simple type definition, the Value" in the final DEFAULT-FOR-
EMPTY entoding instruction shall be generated by applying clause 16 to the value it\tHe value constraint congidered as a
value in thg value space of the simple type definition.

23.7.3  Kor a complex type definition with 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 yalue“constraint considered as a value ih the value
space of x4d: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 copstraint is a
fixed value| then one of the three following subclauses applies:

23.8.1 Kor a simple type definition, an ASN.1 single value*Constraint with a "Value" identical to the "Value" in the final
DEFAULT-FOR-EMPTY encoding instruction shall be added to the ASN.1 definition.

23.8.2  [for a complex type definition whose contenttype is a simple type definition, an ASN.1 inner subtype congtraint shall
be added t¢ the ASN.1 definition and shall apply-to the base component a single value constraint with a "Valug¢" identical
to the "Value" in the final DEFAULT-FOR-EMPTY encoding instruction.

23.8.3  Kor a complex type definition with a mixed content type, an ASN.1 inner subtype constraint shall be added to
the ASN.1|definition and shall apply.to'the embed-values component an ASN.1 single value constraint with a "Value"
consisting [in a single occurrence 0f a "Value" identical to the "Value" in the final DEFAULT-FOR-EMPTY| encoding
instruction

24 apping-special uses of simple and complex type definitions (substitutable)

24.1 his clause applies as explicitly invoked by other clauses of this Recommendation | International $tandard to
used as the

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  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.

24.7.2  Ifthe alternative corresponds to a complex type definition whose content type 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 ¢onsidered as a value in the value space of the simple type definition.

24.7.3 1 the alternative corresponds to a complex type definition with a mixed content type, the "Value" in the final
DEFAULT-FOR-EMPTY encoding instruction shall be generated by applying clause 16 to the value n the valug constraint
considered 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 valagyin the value copstraint is a
fixed value| then an ASN.1 inner subtype constraint shall be added to the ASN.1 choice.type. One of the fouf following
subclauses|applies to each alternative of the choice type.

24.8.1  If the alternative has been assigned a final DEFAULT-FOR-EMPTY encoding instruction in 24.7 and cprresponds
to a simpleltype definition, the inner subtype constraint shall apply to the alternative an ASN.1 single value con$traint with
a "Value" |dentical to the "Value" in the final DEFAULT-FOR-EMPTY encodinginstruction.

24.8.2 ]Ethe alternative has been assigned a final DEFAULT-FOR-EMPTY encoding instruction in 24.7 and cprresponds
to a complex type definition whose content type is a simple type defipition, the inner subtype constraint shall apply to the
alternative|another ASN.1 inner subtype constraint that applies to.the base component a single value constifaint with a
"Value" identical to the "Value" in the final DEFAULT-FOR-EMPRTY encoding instruction.

24.8.3  Iif the alternative has been assigned a final DEFAULT-FOR-EMPTY encoding instruction in 24.7 and cprresponds
to a complex type definition with a mixed content type, the inner subtype constraint shall apply to the alternative another
ASN.1 inrjer subtype constraint, which in turn shall>apply to the embed-values component an ASN.1 single value
constraint with a "Value" consisting in a single oecurrence of a "Value" identical to the "Value" in the final [DEFAULT-
FOR-EMPTJY 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 presence)constraint of ABSENT to the alternative.

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

25.1 his clause applies as explicitly invoked by other clauses of this Recommendation | International $tandard to
generate ap ASN.1 typeé definition corresponding to a top-level simple type definition or complex type definition psed as the
type definitjon of element declarations that have a substitutable type definition (see 14.7) and are nillable.

25.2 use of a simple type definition (STD, say) or complex type definition (CTD, say) shall be mapped td an ASN.1
choice typ

25.3 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.

254 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.

25.5 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
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 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.

in the final
P constraint

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

25.8 a value constraint has been provided in the invocation of this clause and the value in the'value copstraint is a
fixed valuef then an ASN.I inner subtype constraint shall be added to the ASN.1 choice type. One-of the fouf following
subclauses|applies to each alternative of the choice type.

25.8.1  If the alternative has been assigned a final DEFAULT-FOR-EMPTY encoding instru€tion in 25.7 and cprresponds
to a simple ftype definition, the inner subtype constraint shall apply to the alternative (which-is an ASN.1 sequencp type with
a final USH-NIL encoding instruction) another ASN.1 inner subtype constraint which.if turn shall apply to thg content
componenf the keyword PRESENT and an ASN.1 single value constraint with,a\!Value" identical to the "Vdlue" in the
final DEFAULT-FOR-EMPTY encoding instruction.

25.8.2 ]Ethe alternative has been assigned a final DEFAULT-FOR-EMPTY ‘encoding instruction in 25.7 and cprresponds
to a complgx type definition whose content type is a simple type definition,‘the inner subtype constraint shall apply to the
alternative|(which is an ASN.1 sequence type with a final USE-NIL/encoding instruction) another ASN.1 ingjer subtype
constraint fhat applies to the content component the keyword\PRESENT and an ASN.1 single value constifaint with a
"Value" identical to the "Value" in the final DEFAULT-FOR-EMRTY encoding instruction.

25.8.3  Iif the alternative has been assigned a final DEFAULT-FOR-EMPTY encoding instruction in 25.7 and cprresponds
to a compléx type definition with a mixed content type, the inner subtype constraint shall apply to the alternative (which is
an ASN.1 $equence type with a final USE-NIL enceding instruction) another ASN.1 inner subtype constraint that applies:

d) to the embed-values componenf, an ASN.1 single value constraint with a "Value" consisting|in a single
occurrence of a "Value" identieal to the "Value" in the final DEFAULT-FOR-EMPTY encoding instruction;
and

B) to the content compenent, the keyword PRESENT.

25.8.4  Iff the alternative hagnot 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 apping-special uses of simple type definitions (nillable)

26.1 his clause applies as explicitly invoked by other clauses of this Recommendation | International $tandard to
generate ap 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 element
declarations that do not have a substitutable type definition (see 14.7) and are nillable; or

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 component an 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 to 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
declarations that do not have a substitutable type definition (see 14.7) and are nillable; or

[P 2 top-level complex tvpe definition-that is a member of the derivation hierarchy of the tupe definition of
7 r ™ el ¥ P o]

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 specifiefl in clause 11.

27.3 A use of a top-level or anonymous complex type definition shall be mapped to ancA'SN.1 type d¢finition as
specified ih subclauses 27.4 to 27.12.

27.4 The ASN.1 type definition shall be an ASN.1 sequence type and one or moré components shall befadded to it
as specifiefl in the following subclauses 27.5 to 27.11, in the specified order.

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

27.6 the content type of the complex type definition is a particle whOse term is a model group with a compgsitor of all,
then an orfler component shall be added to the ASN.1 sequence type as'specified in 20.6.

27.7 the complex type definition has attribute uses, components mapped from the attribute uses shall be aflded to the
ASN.1 sequence type as specified in 20.7.

27.8 the complex type definition has an attribute wildcard, then a component generated from the attribute wildcard shall
be added tp 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 subclausgs applies.

27.9.1 [f the term of the particle is a model group with a compositor of sequence whose min occurs and max occurs are
both one, then an OPTIONAL component shalfbe added to the ASN.1 sequence type. The "identifier" in the "NgmedType"
of the corpponent 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 generated as follows. For each particle of the model group ih order, an
ordered lis} of zero or more "NamedType"s shall be generated by applying clause 19 to the particle in the model group, and
those "NathedType"s shall be added to the inner ASN.1 sequence type in the same order.

27.9.2 [f the term of the particle is a model group with a compositor of sequence whose min occurs and max occurs are
not both ohe, or a model.group with a compositor of 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 character
string "coftentand the "Type" in the "NamedType" shall be an ASN.1 sequence type with a single compornjent, which
shall be geperated by applying clause 19 to the particle in the content type.

27.9.3 € term o1 thc particle 1S a model group willl a compositor O all, then an componeint 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 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 A final 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 Ifthe 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 value, then an ASN.1 inner subtype constraint shall be added to the ASN.1 sequence type. The inner subtype
constraint sha es applies.

27.14.1 the content type of the complex type definition is a simple type definition, the inner subtype constraint shall apply
to the conftent component an ASN.1 single value constraint with a "Value" identical to the "Walue" ip the final
DEFAULT-FOR-EMPTY encoding instruction.

27.14.2 Iif the content type of the complex type definition is a mixed content type, the inner subtype’constraint ghall apply:

d) to the embed-values component, an ASN.1 single value constraint with aC*Value" consisting in a single
occurrence of a "Value" identical to the "Value" in the final DEFAULT-FOR~-EMPTY encoding instruction;
and

B) to the content component, the keyword PRESENT.

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

28.1 This clause applies as explicitly invoked by other clauses<of this Recommendation | International $tandard to
generate an ASN.1 type definition corresponding to a top-level element declaration that is the head of an element
substitutioh 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 ne alternative shall be added to the ASNiI" choice type for each top-level element declaration (ipcluding 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 head is a
membeq 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 pame of the
top-level element declaration 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 14
to the top-level element declaration.

28.5 Alternatives shall\be added to the choice type in an order based on the target namespace and name [of the top-
level elemgnt declarations-The element declarations shall first be ordered by target namespace (with the absent hamespace
preceding |all namespace names sorted in ascending lexicographical order) and then by name (also in|ascending
lexicographicalorder) within each target namespace.

NOTE {.THhe element declaration that is the head of the element substitution group is ordered together with the ofher element

declaratibas-that-belonatothe-elementsubstitutionaroup-
28.6 A final UNTAGGED encoding instruction shall be assigned to the choice type.

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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29.3

¢) whether the type definition is a simple type definition or a 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 the above

items 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
declarations.

294

hition of an

element deflaration that is nillable and does not have have a substitutable type definition, it produces an’’ASN.1 type
assignment (using the suffix "-nillable") which could also be produced by an invocation of clause. 30 fdr the same
simple type|definition or complex type definition. In such cases, there shall be only one such ASN.1 typeassignment generated

d from the

simple type|definition or complex type definition that is the type definition of the element declaration for which a spefial ASN.1

ment is generated, by applying clause 13 or clause 20, respectively.

NOTE 1 Any special ASN.1 type assignment has an associated ASN.1 type assignment, ‘as.this clause applies only when the type
definition of an element declaration is a top-level simple type definition or complex type-definition. All such simple type définitions and

complex|type definitions are mapped to ASN.1 type assignments.

29.6

For a given element declaration, the "typereference" in the, "TypeAssignment" for a special ASN.1 type

assignment shall be constructed by appending a suffix (see 29.7) and.apost-suffix (see 29.7) to the type refefence name
of the assgciated ASN.1 type assignment and applying 10.3 to the ‘resulting character string, and the "Type" in the
"TypeAssignment" shall be the ASN.1 type definition generated by, one of the clauses 24, 25, 26, and 27 (see 29.7) to the
simple type|definition or complex type definition that is the type définition of the element declaration. The value constraint in the
element de¢laration (if any) shall be provided to the applicablé’clause (24, 25, 26 or 27) and shall be used when|generating

the ASN.1|type definition as specified in that clause.

29.7

m

'he suffix and the applicable clause nuniber shall be obtained from the last two columns of Tdble 7 after

selecting alrow of the table based on the conditions-isted in 29.2 a) to d). If there is a value constraint, the post-fuffix shall
be the cangnical lexical representation (see W3CXML Schema Part 2, 2.3.1) of the value in the value constraint, otherwise

it shall be

28

in empty string.

Table 7 — Suffixes and applicable clause numbers for the generation of special ASN.1 type assignments

‘ value Applicgble
Substitutable | nillable simple / complex constraint Suffix clauge
number
no yes simple none -nillable 26
no yes simple default -nillable-default- 26
no yes simple fixed -nillable-fixed- 26
a5 yes ol 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-defaul t- 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 or 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 see 29.4).

304
simple type

he term g a A ADD ne-g ronment" desionate N _ASN als lonmen dfromthe

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
appending(the suffix "-ni 1 lable" to the type reference name of the associated ASN.1 type assignmient and applying 10.3
to the resuflting character string, and the "Type" in the "TypeAssignment" shall be the ASN.1 typ¢ definitior] generated
by applyinl either clause 26 or clause 27 to the simple type definition or complex type definition;réspectively.

NOTE |- This clause specifies only the suffix "-nillable" (and not the suffixes(/-nillable-defqult-" and

"-nillable-fixed-"), because even if the element declaration has a value constraint, that value constraint is not visible tp clauses 26
and 27 yhen invoked by this clause.

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

31.1 This clause applies as explicitly invoked by other clauses of-this Recommendation | International $tandard to
generate ah ASN.1 type assignment corresponding to a particle whiose’term is a top-level element declaration| that is the
head of an|element substitution group.

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

313 ne and only one special ASN.1 type assignmient shall be generated for each top-level element declaration that
actually odcurs in one or more invocations of this clause over the mapping of a source XSD Schema.

314 The term "associated ASN.1 type assignment" designates the ASN.1 type assignment being mappgd from the
top-level eJement declaration by applying clause 14.

31.5 The "typereference" in the "TypeAssignment" for a special ASN.1 type assignment shall be constructed by
appending(the suffix "-group" to the type reference name of the associated ASN.1 type assignment and applyfing 10.3 to
the resultifjg character string, and'the "Type" in the "TypeAssignment" shall be the ASN.1 type definition ggnerated by
applying clause 28 to the top=l¢vel 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 and 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
instants. Although they are all derived from ISO 8601, there are some extensions and restrictions. The XSD built-in date
and time types are mapped to VisibleString with a user-defined constraint referencing the applicable XSD clause. A
permitted alphabet constraint is added to provide a more efficient encoding with the Packed Encoding Rules (PER), since
user-defined-e fepiiate g 0ot DD oicalblo (oo d b an oo o os oot ooaddod ot o oo oo oo

A3

AUTOMATI
BEGIN
/* xsd:anySimpleType */
AnySimplieType ::= XMLCompatibleString
/* xsd:anyType */
AnyType |2 2= 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 Strind,
elem-list SEQUENCE OF elem String
(CONSTRAINED BY {
/* Shall conform to the "AnyElementFormat' specified
in Rec. ITU-T X.693 | IS@/IEC 8825-4, clause 19 */ } ) }
(CONSTRAINED BY {
/* Shall conform to Rec. ITUsT 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. ITU-T X.693 | ISO/IEC 8825-4, clause 18 */ } ) OF String,
content SEQUENCE {
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 */ } )
} ORTIONAL }
(CONSTRAINED BY {
£=.Shall conform to Rec. ITU-T X.693 | ISO/IEC 8825-4, clause 25 */ }]
/* xsd:anyUki)*/
AnyURI :|:=XMLStringWithNoCRLFHT

LOAONCSTDALNMEND DV [
CoonNT TN oY

/* The XMLStringWithNoCRLFHT shall be a valid URI as defined in IETF RFC
2396. Note that 2396 allows any valid IRl format without escaping
non-ASCI1 characters. Use of the IANA oid: URI/ZIRI scheme should be
considered. */ } )

/* xsd:date */
Date ::= DateTimeType (DateOnly)
/* xsd:dateTime */
DateTime ::= DateTimeType
/* xsd:decimal */
Decimal ::= REAL (WITH COMPONENTS {..., base(10)})
(ALL EXCEPT(-0 | MINUS-INFINITY | PLUS-INFINITY | NOT-A-NUMBER))
/* xsd:double */
Double ::=REAL (WITH COMPONENTS {
mantissa(-9007199254740991. .9007199254740991),
base(2),
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exponent(-1075..970)})
/* xsd:duration */

Duration ::= DurationType

/* xsd:ENTITIES */

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

/* xsd:ENIITY */

ENTITY ::= NCName

/* xsd:float */

Float ::= REAL (WITH COMPONENTS {
mantissa(-16777215..16777215),
base(2),

exponent(-149..104)})
/* xsd:gDay */

GDay ::= DateTimeType (Day)

/* xsd:gMonth */

GMonth ::= DateTimeType (Month)

/* xsd: mthbay 7

GMonthD ::= DateTimeType (MonthDay)
/* xsd ear */

GYear DateTimeType (Year)

/* xsd:gYearMonth */

GYearMonth ::= DateTimeType (YearMonth)
/* xsd:Ip */

ID ::= Name

/* xsd:IPREF */

IDREF ::F= NCName

::= VisibleString (FROM ("a".."z" | "A".."Z%{ "-" | "0".."9™))
(PATTERN
"[a-zA-Z]#(1,8) (-[a-zA-Z0-9]#(1,8))*'

Long INTEGER (-9223372036854775808. .9223372036854775807)
/* xsd me */
Name Token (XMLStringWithNoWhitespace)
(CONSTRAINED BY {
/* The Token shall be a Name as defined in W3C XML 1.0, 2.3 */ } )
/* xsd Name */
NCName :|:= Name
(CONSTRAINED BY £
/* The Name shall be an NCName as defined in W3C XML Namespaces, 4
/* xsd:NMTOKEN */
NMTOKEN |[: := Token (XMLStringWithNoWhitespace)
(CONSTRAMNED' BY {
/% The Token shall be an NMTOKEN as defined in W3C XML 1.0, 2.3 ¥
/* xsd:NMTOKENS */
NMTOKENY ::= SEQUENCE (SIZE(1..MAX)) OF NMTOKEN
/* xsd rmalizedString */
NormalizedString ::= String (XMLStringWithNoCRLFHT)

(CONSTRAINED BY {

Part 2, 3.3.1 *75)

/* xsd:NOTATION */

NOTATION ::= QName

/* xsd:QName */

QName ::= 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 {

Rec. ITU-T X.694 (08/2015)
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/* The NormalizedString shall be a token as defined in W3C XML Schema
3.3.2 */})

/* xsd:unsignedint */

Unsigned

Int -:= INTEGER (0..4294967295)

/* xsd:unsignedLong */

UnsignedLong ::= INTEGER (O..18446744073709551615)
/* xsd:unsignedShort */

UnsignedShort ::= INTEGER (0..65535)

pPart 2,

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

XMLCompatibleString ::= UTF8String (FROM(
{0, 0, 0, 9} |
{0, 0, 0, 10} |
{0, 0, 0, 13} |
{0, o, o, 32} .. {0, 0, 215, 255} |
{0, 0, 224, 0} .. {0, O, 255, 253% |
{0, 1, 0, O} .. {0, 16, 255, 253}))
XMLStringWithNoWhitespace ::= UTF8String (FROM(

{0, 0, 0, 33} .. {0, 0, 215, 255} |
{0, 0, 224, 0} .. {0, 0, 255, 253} |
{0, 1, 0, 0} .. {0, 16, 255, 253}))

XMLStringWithNoCRLFHT ::= UTF8String (FROM(

{0, 0, 0, 32} .. {0, 0, 215, 255} |
{0, 0, 224, 0} .. {0, 0, 255, 253} |
{0, 1, 0, 0} .. {0, 16, 255, 253}))

A1* ASN.1 type definitions supporting the mapping of W3C XML Schema built-in
dnd time types */

DurationType ::= VisibleString (FROM ("0'".."9" | "DHMPSTY:.+-""))
(CONSTRAINED BY {/% W3C XML Schema Part 2, 3.2
DateTimgType ::= VisibleString (FROM ('O0™".."9"™ | "TZ2.+-"))
(CONSTRAINED BY<{/* W3C XML Schema Part 2, 3.2
DateOnly| ::= DateTimeType (FROM ('0™.."9"™ | "Z:+x“))
(CONSTRAINEDBY {/* W3C XML Schema Part 2, 3.2
Day ::= pateTimeType (FROM ("O™.."9" |- %Z:+-""))
(CONSTRAINED "*BY {/* W3C XML Schema Part 2, 3.2.13 */
Month ::F DateTimeType (FROM ('O™.."aNs] "Z:+-"))
(CONSTRAINED BY {/* W3CXML Schema Part 2, 3.2.14 */})
MonthDay| ::= DateTimeType(FROM ('0".."™9" | “Z:+-""))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.12 */
Year ::5 DateTimeType (FROM *@=0™.."9" | "Z:+-""))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.11 */
YearMonth ::= DateTimeType (FROM ("O™.."9"™ | ""Z:+-""))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2
TimeOnly| ::= DateTimeType-\(FROM ('0™.."9" | "Z:_.+-"))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2
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™

In]n] =l mll AVANLLIVZZY2 LL
LEE BT = Ay Zas=a~

date

6 */1
7%/
9 */D

H

H
H
10 */3)
8 */P)
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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, 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
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USE-NIL AnyType-nillable
WHITESPACE AnyURI, Language, Token, DurationType, DateTimeType COLLAPSE
WHITESPACE NormalizedString REPLACE

END
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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 and 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. Although they are all derived from ISO 8601, there are some extensions and restrictions. The XSD built-in date
and time types are normally mapped to one of the ASN.1 time types, but where XSD provides additional abstract values,
the mapping is to a CHOICE of an ASN.1 time type and a VisibleString with a user-defined constraint referencing
the applicableXSB-elause-

zanySimpleType */
AnySimplieType ::= XMLCompatibleString
/* xsd:anyType */
AnyType |2 2= 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 Strind,
elem-list SEQUENCE OF elem String
(CONSTRAINED BY {
/* Shall conform to the "AnyElementFormat' specified
in Rec. ITU-T X.693 | IS@/IEC 8825-4, clause 19 */ } ) }
(CONSTRAINED BY {
/* Shall conform to Rec. ITUsT 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. ITU-T X.693 | ISO/IEC 8825-4, clause 18 */ } ) OF String,
content SEQUENCE {
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 */ } )
} ORTIONAL }
(CONSTRAINED BY {
/* Shall conform to Rec. ITU-T X.693 | ISO/IEC 8825-4, clause 25
7 3D
/* xsd:qnyUri */

- = WAL C g o\ s N~ LT
AnyURI IH=SEFHRgHHERNECREFHT

(CONSTRAINED BY {

/* The XMLStringWithNoCRLFHT shall be a valid URI as defined in IETF RFC
2396. Note that 2396 allows any valid IRl format without escaping
non-ASCI1 characters. Use of the IANA oid: URI/ZIRI 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 (WITH COMPONENTS {..., base(10)})
(ALL EXCEPT(-0 ] MINUS-INFINITY | PLUS-INFINITY | NOT-A-NUMBER))

/* xsd:double */

Double ::=REAL (WITH COMPONENTS {
mantissa(-9007199254740991 . .9007199254740991),
base(2),
exponent(-1075..970)})

/* xsd:duration */

Duration ::= GenericTimeTypeChoice {

DURATION

((WITH COMPONENTS {...,
Seconds ABSENTS
fractional-part ABSENT})|
(WITH COMPONENTS {...,
seconds PRESENT})),

VisibleString
(FROM ('0™.."9" | "DHMPSTY:.+-""))
(CONSTRAINED BY {/* W3C XML Schema 1.0-Part 2, 3.2.
and used for negative-durations */})}

o

/* xsd:ENTITIES */

ENTITIEY ::= SEQUENCE (SIZE(1..MAX)) OF ENTITY

/* xsd:ENIITY */

ENTITY :|]:= NCName

/* xsd:flloat */

Float ::F REAL (WITH COMPONENTS {

mantissa(-16777215. .16747215),

base(2),

exponent(-149..104)})

/* xsd:gpay */

GDay ::5 DateTimeType (Day)

/* This is an integer followedvoptionally by a time-zone.
It is not supported in either I1SO 8601 or in ASN.1l, so the Version|l
mapping has been retainedy(similarly for other "G" types). */

/* xsd:gMonth */

GMonth :|:= DateTimeType (Month)
/* xsd:gMonthDay */
GMonthDgy ::= DateTimeType (MonthDay)
/* xsd:gYear */
GYear ::F GenericTimeTypeChoice {
TIME (SETTINGS ''‘Basic=Date Date=Y"),
VisibleString
(FROM (*"O™™.."9™ | "Z:+-"))

(CONSTRAINED BY {/* W3C XML Schema 1.0 Part 2, 3.2.11
and used if a time-zone is present|(*/})}

/* xsd:gYearMonth */

GYearMonth <= GenericTimeTypeChoice {
TIME (SETTINGS "Basic=Date Date=YM'"),
VisibleString
(FROM C O -9~ [ "Z=F-7))

(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(1.-MAX)) OF IDREF
/* xsd:int */
Int ::= INTEGER (-2147483648..2147483647)
/* xsd:language */
Language ::= VisibleString (FROM (a™.."z"™ | "A".."z" | "-" | "0".."9")

(PATTERN

"[a-zA-Z]#(1,8) (-[a-zA-Z0-9]#(1,8))*"")

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

Rec. ITU-T X.694 (08/2015)
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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 */ } )

/* xXsd:NMTOKENS */

NMTOKENS ::= SEQUENCE (SIZE(1..MAX)) OF NMTOKEN
/* xsd:normatizedStrimg—7
NormalizedString ::= String (XMLStringWithNoCRLFHT)

(CONSTRAINED BY {
/* The String shall be a normalizedString as defined in W3C/ XML S
Part 2, 3.3.1 */3})

/* xsd:NOTATION */
NOTATION ::= QName
/* xsd:QName */
QName SEQUENCE {
uri  AnyURI OPTIONAL,
name NCName }
/* xsd:sghort */
Short ::F INTEGER (-32768..32767)
/* xsd ring */
String :|:= XMLCompatibleString
/* xsd:tjime */
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 apnd ‘fractions of a second shall be lesj
than 60 (novdeap seconds supported, in accordance Wi
W3C XML Schema 1.0 Part 2, D.2)*/})
(CONSTRAINED BY {/*Constrained to "Time=HMSFn' for any n*/})
/* xsd ken */
Token NormalizedString (CONSTRAMED BY {
/* The NormalizedString shall be a token as defined in W3C XML Schema
3.3.2 */})
/* 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} |

{0, 0, 0, 10} |

b

{0, 0 0 13} |

{0, 0, 0, 32} .. {0, 0, 215, 255} |
{0, 0, 224, 0} .. {0, 0, 255, 253} |
{0, 1, 0, O} .. {0, 16, 255, 253}))
XMLStringWithNoWhitespace ::= UTF8String (FROM(
{0, 0, 0, 33} .. {0, 0, 215, 255} |
{0, 0, 224, 0} .. {0, 0, 255, 253} |
{0, 1, 0, O} .. {0, 16, 255, 253}))
XMLStringWithNoCRLFHT ::= UTF8String (FROM(
{0, 0, 0, 32} .. {0, 0, 215, 255} |
{0, 0, 224, 0} .. {0, 0, 255, 253} |
{0, 1, 0, O} .. {0, 16, 255, 253}))

hema

pPart 2,

*/

/* 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 */3})

DateTimeType ::= VisibleString (FROM ("0™".."9" | "TZ:.+-"))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.7 */})
Day ::= DateTimeType (FROM ('O™.."9"™ | "Z:+-"))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.13 */3})
Month ::= DateTimeType (FROM ('O™.."9"™ | "Z:+-"))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.14 */3})
MonthDay ::= DateTimeType(FROM ('0".."9" | “Z:+-""))

(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.12 */})
ENCODING-CONTROL XER
GLOBAL-DEFAULTS MODIFIED-ENCODINGS
GLOBAL-DEFAULTS CONTROL-NAMESPACE
“rttp— 77/ wwwow3TorgZ 200 XMEScheme=ims tanmce
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-nillabledattr
ANY-ELEMENT AnyType.elem-list.*, AnyType-nillable.content.elem-list.*
UNTAGGED AnyType.elem-list, AnyType-nillablelcontent.elem-list
NAME AnySimpleType, AnyURI, Date, DateTwmé] Decimal, Double, Dunration,
Float, GDay, GMonth, GMonthDay, GYear, GYearMonth,
Int, Language, Long,
NormalizedString,~Short,
String, Time, Token,
UnsignedInt, UnsignedLong, UnsignedShort
AS UNCAPITALIZED
NAME GenericTimeTypeChoice.ALL AS "
USE-NIL AnyType-nillable
USE-UNION GenericTimeType€hoice
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-i1tu-t asnl(1) specification(0) modules(0) xsd-module(2) versionl(1)}
""/ASN.1/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.1/Specitication/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 following Schema contains examples of XSD built-in types (xsd:string, xsd:decimal, xsd:integer, xsd:int, xsd:date),
other simple type definitions and complex type definitions.

4?xml version="1.0" encoding="UTF-8"?>
<xsd:schema xmins:xsd="http://www.w3.0rg/2001/XMLSchema" elementFormDefault="unqualified'}>
<xsd:element name="EXAMPLES">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="personnelRecord"/>
<xsd:element name="decimal" type="xsd:decimal”/>
<xsd:element name="daysOfTheWeek" type="ListOfDays"/>
<xsd:element ref="namesOfMemberNations"/>
<xsd:element ref="fileldentifier" maxOccurs=Yunbounded"/>
</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 namie="dateOfHire" type="xsd:date"/>
<xsd:element ref="nameOfSpouse"/>
<xsd:elementref="children"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="nameOfSpouse" type="name"/>
<xsd:complexType name="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>
</xsd:complexType>
<xsd:element name="children">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="ChildInformation" minOccurs="0"
maxQccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="Childinformation">
<xsd:complexType>
<xsd:sequence>
<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"/>
<xsd:enumeration value="saturday"/>
<xsd:enumeration value="sunday"/>
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</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 he corresponding ASN.1 definitions

The following is the corresponding ASN.1 specification and validates the same XML documents a§-th¢ XSD Schema:
EXAMPLES{joint-iso-itu-t asnl(1l) examples(999) xml-defined-types(3)}
"ASN.1/Bxamples/XML-defined-types"

DEFINITIONS

XER INSTRUCTIONS AUTOMATIC TAGS ::=

BEGIN
IMPORTS |String, Decimal, Int, Date, AnyType

FROM XSD
{Joint-iso-itu-t asnl(1l) specification(0) modules(0) xsd-module(2) versiopl(1l)};
A* For a Version 2 mapping, the last component ofi the module identifier would be

ersion2(2) */

EXAMPLEY ::= SEQUENCE {
personnelRecord PersonnelRecord,
number Decimal,
daysOfTheWeek ListOfDays,

namesOfMemberNations NamesOfMembgrNations,
fileldentifier-list [UNTAGGED}
SEQUENCE (SIZE(1.-MAX)) OF fileidentifier Fileldentifier }

PersonnegllRecord ::= [NAME AS UNCAPITALIZED] SEQUENCE {
name Name,
title XSD.String,
number INTEGER,
dateOfHire XSP'.Date,
nameOfSpouse NameOfSpouse,
children Children }
NameOfSpouse ::= [NAMEV'AS UNCAPITALIZED] Name
Name ::3 [NAME AS UNCARITALIZED] SEQUENCE {
givenName XSD.String,
initial XSD.String,
familyName XSD.String }
Children ::= [NAME AS UNCAPITALIZED] SEQUENCE {

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

ChildInformatiom——= SEQUENCE—F
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
XsD.Sstring (FROM({O, O, 0, 33} .. {0, 16, 255, 253}))
Fileldentifier ::= [NAME AS UNCAPITALIZED] SEQUENCE {
choice [UNTAGGED] CHOICE {
serialNumber XSD.Int,
relativeName XSD.String,
unidentified Unidentified } }
Unidentified ::= [NAME AS UNCAPITALIZED] XSD.AnyType
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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
target namespace of the schema.

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

The follow ing XSD Schema is r‘nmpncpr] aof twao namespaces that are {‘nmpnqpr‘ from four schema files:

q!-- file "http://example.com/xyz/schema.xsd" -->

4xsd:schema xmins:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:xyz="http://example.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"/>
<Ixsd:complexType>
$/xsd:schema>

q!--file "http://lexample.com/abc/main.xsd" -->

4xsd:schema xmlins:xsd="http://www.w3.0rg/2001/XMLSchema"
xmins:xyz="http://example.com/xyz"
xmlins:abc="http://example.com/abc"
targetNamespace="http://example.com/abc">

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

<xsd:include schemalLocation="http://example.com/abc/sub1.xsd"/>
<xsd:include schemaLocation="http://example.com/abc/sub2.xsd"/>

<xsd:element name="abc-elem" type="xyz:Xyz-type"/>
$/xsd:schema>

q!-- file "http://lexample.com/abc/sub1:xsd" -->

4xsd:schema xmins:xsd="http//www.w3.0rg/2001/XMLSchema"
xmins:abc="http://example.com/abc"
targetNamespace=""http://example.com/abc">

<xsd:element hame="sub1-elem" type="xsd:string"/>
$/xsd:schema>

q!-- file "http://lexample.com/abc/sub2.xsd" -->

4xsd:schema xmins:xsd="http://www.w3.0rg/2001/XMLSchema"
Xmins:abc="http://example.com/abc"
targetNamespace="http://example.com/abc">

<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) */

Xyz-elem ::= [NAME AS UNCAPITALIZED] XSD.String
Xyz-type ::= SEQUENCE {
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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)

xst=modutet2)—verstonitF

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/XMLSchemasinstance"
PREFIX "xsi"
NAMESPACE ALL AS "‘http://example.cem/abc'
PREFIX "abc™
END

D.3.2 Mapping simple type definitions

D.3.2.1 gimple type definition derived by restriction

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

D.3.2.2 gimple type definition derived by list

4xsd:simpleType name="Int-list">
<xsd:list itemType="xsd:integer"/>
$/xsd:simpleType>

4xsd:simpleType name="Int-10-to-100-list">
<xsd:list>
<xsd:simpleType>
<xsd:restriction base="xsd:integer">
<xsd:minlinclusive value="10"/>
<xsd:maxinclusive value="100"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:list>
$/xsd:simpleType>

/* For a Version 2 mapping, the last component of the/m

pdule

These simple type definitions are mapped to the following ASN.1 type assignments:
Int-list :-:= [LIST] SEQUENCE OF INTEGER
Int-10-to-100-1ist ::= [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:minlnclusive value="2003-01-01"/>
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</xsd:restriction>
</xsd:simpleType>
</xsd:union>
</xsd:simpleType>

These simple type definitions are mapped to the following ASN.1 type assignments:
Int-or-boolean ::= [USE-UNION] CHOICE {
integer [NAMESPACE "http://www.w3.0rg/2001/XMLSchema’™] INTEGER,
boolean [NAMESPACE "‘http://www.w3.0rg/2001/XMLSchema'™] BOOLEAN %}
Time-or-int-or-boolean-or-dateRestriction ::= [USE-UNION] CHOICE {
time [NAMESPACE "http://www.w3.0rg/2001/XMLSchema’™] XSD.Time,
integer [NAMESPACE "http://www.w3.0rg/2001/XMLSchema'™] INTEGER,
boolean [NAMESPACE "http://www.w3.0rg/2001/XMLSchema'™] BOOLEAN,
alt [NAME AS ""] XSD.Date (CONSTRAINED BY
{ /7* minInclusive="2003-01-01" */ }) }

D.3.2.4 Mapping tyvpe derivation hierarchies for simple type definitions

4xsd:simpleType name="Int-10-to-50">

<xsd:restriction base="xsd:integer">
<xsd:minExclusive value="10"/>
<xsd:maxExclusive value="50"/>

<I/xsd:restriction>

$/xsd:simpleType>

4xsd:simpleType name="Ten-multiples">

<xsd:restriction base="Int-10-to-50">
<xsd:enumeration value="20"/>
<xsd:enumeration value="30"/>
<xsd:enumeration value="40"/>

<Ixsd:restriction>

$/xsd:simpleType>

4xsd:simpleType name="Twenty-multiples">

<xsd:restriction base="Ten-multiples">
<xsd:pattern value=".*[02468]0|0"/>

<Ixsd:restriction>

$/xsd:simpleType>

4xsd: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>

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

Int-10-to-50 ::= INTEGER (10<..<50)

Ten-multiples ::= [USE-NUMBER] ENUMERATED {int20(20), int30(30), int40(40)}
Twenty-multiples ::= [USE=-NUMBER] ENUMERATED {int20(20), int40(40)}
Stock-lgvel ::= SEQUENCE {

procurement [ATTRIBUTE] Int-10-to-50 OPTIONAL,

base [UNTAGGED] Int-10-to-50 }
Ten-mulgiples-dérivations ::= [USE-TYPE] CHOICE {

ten=multiples [NAME AS CAPITALIZED] Ten-multiples,
twenty-multiples [NAME AS CAPITALIZED] Twenty-multiples }

Int-10-to<50-derivations ::= [USE-TYPE] CHOICE {
t_10_to-50 [I\IAME AS_CARLTAL |ZEH] ILnt_10_to :n,
stock-level [NAME AS CAPITALIZED] Stock-level,

ten-multiples [NAME AS CAPITALIZED] Ten-multiples,
twenty-multiples [NAME AS CAPITALIZED] Twenty-multiples }

if and only if:

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, Ten-
multiples-derivations, and Int-10-to-50-derivations.
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D.3.3

D.3.3.1

Mapping facets

length, minLength, and maxLength

<xsd:simpleType name="String-10">
<xsd:restriction base="xsd:string">
<xsd:length value="10"/>
<Ixsd:restriction>
</xsd:simpleType>

<xsd:simpleType name="String-5-to-10">
<xsd:restriction base="xsd:string">
<xsd:minLength value="5"/>
<xsd:maxLength value="10"/>
<Ixsd:restriction>
</xsd:simpleType>

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

String-10 = XSD.String (SIZE(I0))
String-5-to-10 ::= XSD.String (S1ZE(5..10))
D.3.3.2 pattern

4xsd:simpleType name="My-filename">

<xsd:restriction base="xsd:string">
<xsd:pattern value="[&#x20;-&#xFF;]*"/>
<xsd:pattern value="/2([*]*/)*["*[*" I>

</xsd:restriction>

$/xsd:simpleType>

This simple¢ type definition is mapped to the following ASN.1 type assignment:
My-Filename ::= XSD.String

D.3.3.3

(CONSTRAINED BY
{/* XML representation of the XSD pattern
"[&#X20 1 —&HXFF ;1> /2 ([N 1*8#x2F ;) * [N/ ]*&#X2F ;> */})

whiteSpace

4xsd:simpleType name="My-String">

<xsd:restriction base="xsd:string">
<xsd:whiteSpace value="preserve*/>

</xsd:restriction>

$/xsd:simpleType>

4xsd:simpleType name="My-NormalizedString">

<xsd:restriction base="xsd:string">
<xsd:whiteSpace value="replace"/>

</xsd:restriction>

$/xsd:simpleType>

4xsd:simpleType name="Ny-TokenString">

<xsd:restriction-base="xsd:string">
<xsdi:whiteSpace value="collapse"/>

</xsd:restriction>

$/xsd:simpleType>

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

My-Stri

1= XSD.String

My-Normgl iz€dString ::= [WHITESPACE REPLACE] XSD.String

(FROM ({0, 0, 0, 32} .. {0, 16, 255, 255}))

My-TokenString --= JWHITFSPACF COI1APSF] XSD String

D.3.3.4

44

(FROM ({0, 0, 0, 32} .. {0, 16, 255, 255}))
(PATTERN ([ 1™ 11 [ D™?D

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>
<Ixsd:simpleType>

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

D.3.3.5 totalDigits and fractionDigits

<xsd:simpleType name="RefundableExpenses">

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

</xsd:restriction>

$/xsd:simpleType>

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

D.3.3.6 dnumeration

4xsd: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"/>

<I/xsd:restriction>

<Yxsd:simpleType>

4xsd:simpleType name="PrimeNumbersBelow30">

<xsd:restriction base="xsd:integer">
<xsd:enumeration value="2'"/>
<xsd:enumeration value="3"/>
<xsd:enumeration value="5"/>
<xsd:enumeration value="7"/>
<xsd:enumeration value="11"/>
<xsd:enumeration-value="13"/>
<xsd:enumeration value="17"/>
<xsd:enumeration value="19"/>
<xsd:enumeration value="23"/>
<xsd:enumeration value="29"/>

<I/xsd:restriction>

$/xsd:simpleType>

4xsd:simpleType name="X680-release">

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

ZXSaTestrictions

</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),
int11(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

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

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

These simptetype s-arc-ma o-the-foHowmegASNTtype
/* Horseg and Goose do not satisfy the pattern facet
Cow and Pig do not satisfy the minLength facet */
FarmAnimals-subset ::= [WHITESPACE REPLACE] ENUMERATED {bull, duck}
/* 2, 3 jand 5 do not satisfy the minExclusive facet
2, 5,07, 11, 17 and 19 do not satisfy the pattern facet */
PrimeNunpersBelow30-subset ::= [USE-NUMBER] ENUMERATED {intl13(13), int23(23),
int29(29)}

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

D.3.4 apping element declarations

D.3.4.1
4xsd:element name="Forename" type="xsd:token"/>
4xsd:element name="File" type="My-filename"/>

4xsd:element name="Value" type="Int-10-to-50"/>

These elenjent declarations are mapped to the following ASN:1T type assignments:

Forenamg ::= XSD.Token
File :=:4 My-Ffilename
Value ::F Int-10-to-50-derivations

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 mappit
is defingd in D.3.2.4.

glement declarations whose type definition is a top-level simple typé definition or complex type definition

inD.3.3.6.

hg to ASN.1

D.3.4.2 dlement declarations whose typejdefinition is an anonymous simple type definition or complex type defifition

4xsd:element name="maxQccurs">
<xsd:simpleType>
<xsd:union memberTypes="xsd:nonNegativelnteger">
<xsd:simpleType>
<xsd:restriction base="xsd:token">
<xsd:enumeration value="unbounded"/>
<Ixsd:restriction>
</xsd:simpleType>
</xsd:union>
<Ixsd:simpleType>

$/xsd:element>

<xsd:element name="address">
<xsd:complexType>
<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.w3.0rg/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"/>
<xsd:element name="Toe" substitutionGroup="Tic"/>

<xsd:element name="Foo" type="xsd:date"/>

4xsd:element name="Bar" substitutionGroup="Foo"/>

These elenjent declarations are mapped to:

Tac :-:=| INTEGER (-128..127)
Toe ::= [INTEGER
Tic-group ::= [UNTAGGED] CHOICE {

tac [NAME AS CAPITALIZED] Tac,

toe [NAME AS CAPITALIZED] Toe }
= XSD.Date

Bar ::= XSD.Date

Foo-group ::= [UNTAGGED] CHOICE {

bar [NAME AS CAPITALIZED] Bar,

foo [NAME AS CAPITALIZED] Foo }

f:

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

—

if and only

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

d) there are no other schema components.being mapped to ASN.1 which are generating the ASN.1 type
reference names Tac, Toe, Foo, Bar, Tic-group, and Foo-group.

D.3.4.4 dlement declarations with a value constraint that is a default value

D.3.4.4.1 The following is an element declaration with an anonymous simple type definition, not used as th¢ base type
definition off any type.

4xsd:element name="Telephone" type="xsd:token" default="undefined"/>

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

D.3.4.4.2 The following.s an element declaration with an anonymous complex type definition with simple conteft, not used
as the basd type definition of any type.

4xsd:élement name="InternationalTelephone" default="undefined">
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="xsd:token">
<xsd:attribute name="country-code" type="xsd:integer"/>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
<I/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.

<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 */})

D.3.4.4.4 The type definition of the element declaration in the following example is used as the base type definition of another
type.
This example uses the XSD and ASN.1 types of the example in D.3.2.4.

4xsd:element name="Quantity" type="Int-10-to-50" default="20"/>

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

If no ASNJI type corresponding to Int-10-t0-50, with a default value of "20" has alreadytbeen generated, th¢ following
type is als¢ generated:

Int-10-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-levely

ten-multiples [NAME AS CAPITALIZED] [DEFAULT-FOR-EMPTY AS int20]
Ten-muhtiples,

twenty-multiples [NAME AS CAPITALIZED])[PEFAULT-FOR-EMPTY AS int20]
Twenty-multiples }

D.3.4.5 dlement declaration with a value constraint that is afixed value

D.3.4.5.1 The following is an element declaration with an anonymous simple type definition, which is not used ps the base
type definitjon of any type.

4xsd:element name="UnknownTelephone' type="xsd:token" fixed="undefined"/>

This element declaration is mapped to the following ASN.1 type assignment:
UnknownTlelephone ::= [DEFAULT-FOR-EMPTY AS "undefined'™] XSD.Token (“'undefined™)

D.3.4.5.2 The following is an element déclaration with an anonymous complex type definition. The complex tyge definition
has simple|content and is not used. d@s the base type definition of any type.

4xsd:element name="UnknownlinternationalTelephone" 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>

t/xsd:element>

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