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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical activity.
ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the

work.
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described in the ISO/IEC Directives, Part 1. In particular, the different approval ctiterj
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e [SO list of patent declarations received (see www.isofeng/patents) or the IEC
ations received (see patents.iec.ch).

Any ttade name used in this document is information given for the convenience of users
constitute an endorsement.

For aph explanation of the voluntary nature of standards, the meaning of ISO specif]
expressions related to conformity assessment,"as well as information about ISO's adh
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and does not
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brence to the

World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT)
see w.iso.org/iso/foreword.html. In the IEC, see www.iec.ch/understanding-standards

This {:cument was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology,
Subcommittee SC 6, Telecommunications and information exchange between systems, in |collaboration
with I[TU-T. The identical textis)published as ITU-T X.694 (02/2021).

This f]ourth edition cancels and replaces the third edition (ISO/IEC 8825-5:2015), which has been
technically revised.

Alist ¢f all partsinthe ISO/IEC 8825 series can be found on the ISO and IEC websites.

Any fdedback or questions on this document should be directed to the user’s national stan

Hards body. A
'.ch /national-
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Introduction

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

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

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

The ASN.L schema provides a clear separation between the specification of the information content off messages
(their abstrjact syntax) and the precise form of the XML document (e.g., use of attributes instead of elements). This results
in both a c|earer and generally a less verbose schema than the original XSD Schema.

Annex A fprms an integral part of this Recommendation | International Standard, and'is an ASN.1 module cgntaining a
set of ASN.1 type assignments that correspond to each of the XSD built-in types-ferversion 1 of the mapping.| Mappings
of XSD Sghemas into ASN.1 schemas either import the type reference names.of those type assignments or {nclude the
type definail(ions in-line.

Annex B aJso forms an integral part of this Recommendation | International Standard and provides the ASN.1 module for
version 2 gf the mapping.

Annex C does 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 Recommendation |
Internatiorjal Standard.

Annex D gloes not form an integral part of this Ree@mmendation | International Standard, and gives examples of the
mapping of XSD Schemas into ASN.1 schemas.

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

© ISO/IEC 2021 - All rights reserved Rec. ITU-T X.694 (02/2021) v
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ISO/IEC 8825-

INTERNATIONAL STANDARD
ITU-T RECOMMENDATION

1

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

Scope

5:2021 (E)

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

This Recommendation | International Standard specifies the final XER encoding instructions that are to be applied as part

Of the def ~ad o H to + bt dene ot cnanif gy aahioh oy gntantin £opra do +a Ihn tiond £ar thn onnn
I cyu IIIMPPIIIU U AJIN. L L_yr.l\-d, VUL UUCLO TIUL Qr.l\.a\all_y VAARLAYIR) \J_ylllu\ll.l\.' VT 1o tU Ve uoLu TuUr uiv \JP\'\J

those final|XER encoding instructions, or the order or manner of their assignment.

There are dlifferent ways (syntactically) of assigning XER encoding instructions for use in EXTENDED-XER
(e.g., use of ASN.1 type prefix encoding instructions or use of an XER encoding control section). The choi
tactic forms is a matter of style and lies outside the scope of this Recommendatiofnq International Standard.

syn

2

The following Recommendations | International Standards and W3C-specifications contain provisions whid
reference in this text, constitute provisions of this Recommendation’| ternational Standard. At the time of p

the

revision, and parties to agreements based on this Recommendation | International Standard are encouraged to

the

specificatipns listed below. Members of IEC and ISO maintain registers of currently valid International Stan
Telecommpnication Standardization Bureau of the ITUtmaintains a list of currently valid ITU-T Recommend
W3C maintains a list of currently valid W3C specificdtions. The reference to a document within this Recomn

Internatiorjal Standard does not give it, as a stand-alone document, the status of a Recommendation or In
Standard.
2.1 dentical Recommendations | International Standards

d

nnnnnnnnnnnnnnnn

ification of

NOTE 4 Implementers of tools generating these mappings may choose any syntactic form or order of assignmeht that fesults in the

specifiefl final XER encoding instructions being applied. Examples in this Recommendation | International Standard g
the typd prefix form, but use of an XER Encoding Control Section may be preferred for the mapping of a complete X
as a mafter of style.

INormative references

editionk indicated were valid. All Recommendations, International Standards and W3C specifications arg

possibility of applying the most recent edition of the Recommendations, International Standards

NOTE 4 The complete set of ASNiL Recommendations | International Standards is listed in this clause, as these docun
be applicable in particular uses-of'this Recommendation | International Standard. Where these are not directly refer
body of|this Recommendation JMnternational Standard, a T symbol is added to the reference.

+ Recommendation ITU-T X.680 (2021) [ISO/IEC 8824-1:2021, Information technology — Abst
Notation/©ne (ASN.1): Specification of basic notation.

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

enerally use
5D Schema,

encodings
Ce of these

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

hents can all
bnced in the

act Syntax

act Syntax

-+ “JRecommendation ITU-T X.682 (2021) | ISO/IEC 8824-3:2021, Information technology — Abst

act Syntax

Notation One (ASN.1): Constraint specification.

Recommendation ITU-T X.683 (2021) | ISO/IEC 8824-4:2021, Information technology — Abstract Syntax
Notation One (ASN.1): Parameterization of ASN.1 specifications.

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

Recommendation ITU-T X.691 (2021) | ISO/IEC 8825-2:2021, Information technology — ASN.1 encoding
rules: Specification of Packed Encoding Rules (PER).

Recommendation ITU-T X.692 (2021) | ISO/IEC 8825-3:2021, Information technology — ASN.1 encoding
rules: Specification of Encoding Control Notation (ECN).

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

© ISO/IEC 2021 - All rights reserved Rec. ITU-T X.694 (02/2021) 1


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

ISO/IEC 8825-5:2021 (E)

NOTE —

Recommendation ITU-T X.891 (2005) | ISO/IEC 24824-1:2007, Information technology — Generic
applications of ASN.1: Fast infoset.
The references above shall be interpreted as references to the identified Recommendations | International Standards

together with all their published amendments and technical corrigenda.

2.2 Additional references

ISO 8601:2019, Date and time — Representation for information interchange — Part 1: Basic rules.

W3C XML 1.0:2008, Extensible Markup Language (XML) 1.0 (Fifth Edition), W3C Recommendation,
Copyright © [26 November 2008] World Wide Web Consortium (Massachusetts Institute of Technology,
Institut National de Recherche en Informatique et en Automatique, Keio University),
http://www.w3.org/TR/xml/.

W3C XML Namespaces:1999, Namespaces in XML, W3C Recommendation, Copyright © [14 January
1999] World Wide Weh Consortium (Massachusetts Institute of Technology, Institut National de

3 Definitions

For the pt

3.1 Imported definitigns

Recherche en Informatique et en Automatique, Keio University), http://www.w3.org/TR/1999(REC-xml-
names-19990114.

W3C XML Information Set:2004, XML Information Set (Second Edition), W3C Recomnendation,
Copyright © [4 February 2004] World Wide Web Consortium (Massachusetts Institute of Tgchnology,
Institut National de Recherche en Informatigue et en Automatique; Keio University),
http://iwww.w3.org/TR/xml-infoset/.

W3C XML Schema:2004, XML Schema Part 1: Structures (Second Edition), W3C Recommendation,
Copyright © [28 October 2004] World Wide Web Consortium (Massachusetts Institute of Tgchnology,
Institut National de Recherche en Informatique et en™yAutomatique, Keio University),
http://www.w3.0rg/TR/xmlschema-1/.

W3C XML Schema:2004, XML Schema Part 2: Datatypes-(Second Edition), W3C Recomnendation,

Copyright © [28 October 2004] World Wide Web Consortium (Massachusetts Institute of Tgchnology,

Institut National de Recherche en Informatiqué "™ et en Automatique, Keio University),

http:/mww.w3.org/TR/xmlschema-2/.
NOTE — When the reference "W3C XML Schema'is used in this Recommendation | International |Standard, it
refers to W3C XML Schema Part 1 and W3C XML Schema Part 2.

IETF RFC 2396 (1998), Uniform resource<identifiers (URI): Generic syntax.

IETF RFC 3066 (2001), Tags for the ldentification of Languages.

rposes of this Recommendation | International Standard, the following definitions apply.

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

and in Rec
NOTE 4

Recommendatiensy International Standards mentioned in this clause.

ITU-T X.69311SO/IEC 8825-4.
In particulary the terms "final encoding instructions”, "type prefix" and "XER encoding control section" are d¢fined in the

3.12 This’Recommendation | International Standard also uses the terms defined in W3C XML Schemg and W3C

XML Info

matinn Sat
HatHoHoet:

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 te

rmin 3.1.1 applies.

NOTE 2 — In particular, the terms "schema component™ is 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.

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

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

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

4 Abbreviations

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

BER (ASN.1) Basic Encoding Rules

DER (ASN.1) Distinguished Encoding Rules

®ID Object Identifier

R

l

ER (ASN.1) Packed Encoding Rules
URI (IETF) Uniform Resource Identifier
ER (ASN.1) XML Encoding Rules
ML  (W3C) Extensible Markup Language
SD (W3C) XML Schema

5 Notation

51 This Recommendation | International Standard references.the’notation defined by Rec. ITU-T X.68(Q | ISO/IEC
8824-1, Rgc. ITU-T X.682 | ISO/IEC 8824-3, W3C XML 1.0 and\W3C XML Schema.

5.2 Vhen 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 6{3 and 6.4).
In Annex A\, an XER encoding control section is used.

5.3 I this Recommendation | International -Standard, bold Courier is used for ASN.1 notation and old Arial is
used for XD notation and for XSD terms and.¢oncepts.

5.4 The XSD Schemas used in the examples in this Recommendation | International Standard use the prgfix xsd: to
identify thg¢ XSD namespace.

6 Purpose and extent of standardization

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

Q)

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

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

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

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

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

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

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

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

7 Mapping XSD Schemas

7.1 A mapping is based on a source XSD Schema, which is a set of schema components (see W3C XML Schema
Part 1, 2.2]. No particular representation of schema components or sets of schema components is required or assumed for
the mapping, although it is expected that the source XSD Schema will usually be provided as one or more XNIL schema
documentdq (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‘ene or another schema doquments, the
order off xsd:attribute element information items within a xsd:complexType element information item, and so on.
NOTE 3 — Two sets of schema documents that differ in many aspects but represent the same set of schema componepts generate
the samp set of ASN.1 type assignments, with the same final encoding instructions assigned to them and to their conponents to
any depth.

7.2 The source XSD Schema shall meet all the constraints impesed by the XSD specification. If the spurce XSD
Schema is fepresented (in part or all) as a set of XML schema docliments, each schema document shall be valid according
to the XSO Schema for Schemas (see W3C XML Schema Part1)Appendix A).

7.3 One 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 armore special ASN.1 type assignments (see clauses 29, 30, and 31).

The physiqal order of type assignments within each ASN.1 module is an implementation option. When multiple ASN.1

modules afe generated, the way the generated: type assignments are distributed across those ASN.1 moduleg is also an

implementgation option.
NOTE 1 — The inclusion in the same ASN.1 module of type assignments generated from XSD schema components with different
target ngmespaces is permitted by this cladse but not recommended. The preferred mapping is to generate one ASN.1/module per
namesFI;:e whenever possible. It is also recommended that each special ASN.1 type assignment be inserted in the game ASN.1
modulelfas its associated ASN. 1-type assignment (see 29.5, 30.4, and 31.4).
NOTE 2 — The generation ¢f ASN.1 type assignments (see 7.6 and 10.4) is not affected by the number of ASN.1 mqdules being
generatgd (except for thé\possible use of "ExternalTypeReference" as specified in 10.2.2), nor by the way the geferated type
assignmrlents are distributed across those modules, nor by the physical order of the type assignments within each|module. In
particulgr, the typeTeference names of those type assignments are the same whatever mapping style is used by the implementation.
NOTE 3 — A full-description of the relationship between the namespace concept of W3C XML Namespaces and namiig in ASN.1
is provifled,in Rec. ITU-T X.693 | ISO/IEC 8825-4, clause 16. Type reference names and identifiers defined in an A§N.1 module
are assigned a namespace by means of a NAMESPACE encoding instruction, and otherwise do not have a namespace. The mapping
generateS NAMESPACE ENCOUITg MSTUCHONS WHETE TEeded:

7.4 All ASN.1 modules generated by the mapping shall contain (in the XER encoding control section) a GLOBAL-
DEFAULTS MODIFIED-ENCODINGS encoding instruction 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;

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

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

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

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

7.6 Column 1 of Table 1 lists schema components. Column 2 gives the reference to the clause in W3C XML Schema
that defines the schema component. Column 3 lists the clause that defines the mapping of those schema components into

ASN.1.

Table 1 — Mapping of XSD schema components

X$D schema component W3C XML Schema reference Mapping defired,by
attribute declaration Part 1, 3.2 Clause 15
element declaration Part 1, 3.3 Clause 14

Complex type definition Part1, 3.4 Clause 20
attribute use Part1, 3.5 Clause 22
dtribute group definition Part 1, 3.6 not mapped as such
model group definition Part 1, 3.7 Clause 17
model group Part 1, 3.8 Clause 18
particle Part 1, 3.9 Clause 19
wildcard Part 1, 3.10 Clause 21
idgntity-constraint definition Part 1, 3.11 ignored by the mappirlg
notation declaration Part 1, 3.12 ignored by the mappirlg
annotation Part 1, 3:13 ignored by the mappirlg
simple type definition Part-143.14 Clauses 11, 13
schema Rart'l, 3.15 Clause 9
ordered Part2,4.2.2.1 ignored by the mappirlg
bounded Part 2,4.2.3.1 ignored by the mappirlg
cardinality Part 2,4.2.4.1 ignored by the mappirlg
numeric Part 2,4.25.1 ignored by the mappirjg
length Part 2,4.3.1.1 Clause 12
minLength Part 2,4.3.2.1 Clause 12
maxLength Part 2,4.3.3.1 Clause 12
pattern Part 2,4.3.4.1 Clause 12
enumeration Part 2,4.3.5.1 Clause 12
whiteSpace Part 2,4.3.6.1 Clause 12
maxinclusive Part 2,4.3.7.1 Clause 12
fnaxExclusive Part 2,4.3.8.1 Clause 12
minExclusive PartZ, 4.5.9.1 Clause 1Z
mininclusive Part 2,4.3.10.1 Clause 12
totalDigits Part 2,4.3.11.1 Clause 12
fractionDigits Part2,4.3.12.1 Clause 12

8 Ignored schema components and properties

8.1
8.2

The mapping shall ignore the schema components and properties that are listed in this clause.

All annotations (see W3C XML Schema Part 1, 3.13) shall be ignored.
NOTE — All attribute information items in a schema document with names qualified with namespaces other than the XSD

namespace (see W3C XML Schema Part 1, 3.13.1) are a property of annotations, and are ignored.
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8.3 All identity-constraint definitions (see W3C XML Schema Part 1, 3.11) shall be ignored.

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

8.4 All notation declarations (see W3C XML Schema Part 1, 3.12) shall be ignored.
8.5 All schema components that are the fundamental facetS (ordered, bounded, cardinality, numeric) of simple type
definitions (see W3C XML Schema Part 2, 4.2) shall be ignored.
8.6 The properties identity-constraint definitions, substitution group exclusions and disallowed substitutions Of element
declarations shall be ignored.
8.7 The properties final, abstract, and prohibited substitutions 0f complex type definitions shall be ignored.
8.8 The property process contents 0f wildcards shall be ignored.
NOTE § There 1S o SUpport im ASN-1for any action other than skip.
8.9 The properties fundamental facets and final of simple type definitions shall be ignored.
8.10 Al value constraints that are present on any element declarations Or attribute declarations WHhOSE type Hefinition is

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

8.11 Al attribute group definitions shall be ignored.

NOTE + The attribute use$ in an attribute group definition become part of the attribute uses of the-complex type definitions Jvhose XML
represerjtation 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/IEC 8824-1, clause 13) to be generated by the
mapping i$ not standardized. Where IMPORTS statements are used,the ASN.1 module names and module identifiers in
the IMPORTS statements shall be those generated for the ASN.1'nodules generated by the mapping.

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

94 Ih each ASN.1 module generated by a version 1 mapping, there shall be an ASN.1 IMPORTS statement importing
the ASN.1 type reference names in the module named XSD {joint-iso-itu-t asnl(l) specifidation (0)
modules (P) xsd-module (2) versionl (1)4% specified in Annex A that are referenced in the ASN.1 moduyle.

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

NOTE { The term "XSDB medule™ in this Recommendation | International Standard refers to the module defined |n Annex A
(versior] 1 mapping) orfintAnnex B (version 2 mapping), according to the version of the mapping.

9.6 The IMPORTS statement shall also import the ASN.1 type reference names of type assignments that{ have been
placed (as p resultof the mapping) in other ASN.1 modules but are referenced in this ASN.1 module.

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

10 Name conversion

10.1 General

10.1.1  This Recommendation | International Standard specifies the generation of:

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

b) ASN.1 identifiers corresponding to the names of top-level element declarations, top-level attribute
declarations, local element declarations, and local attribute declarations;
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10.2.1

10.2.2

referenced| ASN.1 type assignment is being inserted, then the "DefinedType'
"ExternalTlypeReference" for that type assignment, as an implementation option. Otherwise, it shall be @'typ4
for that tyge assignment.

NOTE
ASN.1

10.3
10.3.1

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

10.3.2

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

where the
to be iden

10.3.3
name, wh

10.3.4
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c) ASN.1 identifiers for the mapping of certain simple type definitions with an enumeration facet (see 12.4.1

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

All of these ASN.1 names are generated by applying 10.3 either to the name of the corresponding schema
component, or to a member of the value of an enumeration facet, or to a specified character string, as specified in the

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.

shall be either a "typerefere

+ All ASN.1 "typereference”s created by the mapping are unique for any legal input schema, so_a-type define
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 Recammendation | Internationg

Names of attribute declarations, element declarationS, model group definitions, top-level simple type defi

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

The following transformations shall be applied, in’order, to each character string being mapped toj
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 replace
(HYPHEN-MINUS); and
4 any character except "A" to "Z"(EATIN CAPITAL LETTER A to LATIN CAPITAL LETTEF

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

4+ 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 rem

+ ifacharaeterstring that is to be used as a type reference name starts with a lower-case letter, thg
shall bécapitalized (converted to upper-case); if it starts with a digit (DIGIT ZERO to DIGIT
shall.be’prefixed with an "x" (LATIN CAPITAL LETTER X) character; and

where the
hce" or an
reference"

H in another

| Standard

hitions, and
lin ASN.1
be distinct
re allowed

an ASN.1
d by a "-"

R Z), "a" to
to DIGIT

a single
oved; and

first letter
NINE), it

+ it acharacter string that is to be used as an identifier starts with an upper-case letter, the first letter shall be
uhcapitalized (converted to lower-case); if it starts with a digit (DIGIT ZERO to DIGIT NINE)} it shall be

pretixed with an "x~ (LATIN SMALL LET IER 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

— ifacharacter 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

© ISO/IEC 2021 - All rights reserved
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a) the type reference name of another ASN.1 type assignment previously (see 10.4) generated by the mapping

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

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

10.3.4.2 If the name being generated is the identifier of a component of a sequence, set, or choice type, and the character
string generated by 10.3.3 is identical to the identifier of a previously generated component of the same sequence, set, or
choice type, 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 integ itived i ifferisdi i ifi previously
generated gomponent of that sequence, set, or choice type.

10.3.4.3 Iif 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 in 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 SchemaRart 2, 2.3.1) offan integer.
This integgr shall be the least positive integer such that the new identifier is different from the "identifier" i 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 {o the name
of an elemgnt declaration, attribute declaration, top-level complex type definition orfep=level simple type definition| if the type
reference jame (or identifier) generated is different from the name, a final NAME-encoding instruction shall be gssigned to
the ASN.1] type assignment with that type reference name (or to the compaonent with that identifier) as spec|fied in the
three folloyving subclauses.

10.3.5.1 I[if the only difference is the case of the first letter (which<is upper case in the type reference nameland lower
case in the|name), then the "Keyword" in the NaAME encoding instrliCtion shall be UNCAPITALIZED.

10.3.5.2 [if the only difference is the case of the first letter«{which is lower case in the identifier and upper fase in the
name), them the "Keyword" in the NAME encoding instruction shall be CAPITALIZED.

10.3.5.3 Otherwise, 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.

104 Order of the mapping

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

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 all namespace names specified in the XSD schema in ascending lexicographical order.

10.4.2.2 \Vithin each target namespace, top-level schema components shall be divided into four sétsjordered ps follows:

) element declarations;

Q

) attribute declarations;
q@) complex type definitions and simple type definitions;

d) model group definitions.
10.4.2.3 \Vithin each set (see 10.4.2.2), schema components shall be ordered byame in ascending lexicographical order.

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

d) one set of ASN.1 type assignments (generated by clauses 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,;

) 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 typereference names are generated from the name of {he schema
component followed by a suffix and (in.some cases) by a post-suffix.

NOTE t For each top-level schema component in thé’source XSD Schema, at most one ASN.1 type assignment |n the set in
10.4.3 &) can be generated, but multiple ASN.1 typé-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 X$D schema
components (see 10.4.1), and shall all be:generated before any type assignments in 10.4.3 b) are generated.

10.45  ASN.1 type assignments in 10:4.3 b) shall be generated in the following order:

d) given two top-level:schema 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 €agh set of type assignments corresponding to any given schema component, type assignments 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-fixed-";

7) suffix "-deriv-nillable";

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

11 Mapping uses of XSD built-in types

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

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

11.2 A use of an XSD built-in type shall be mapped to an ASN.1 type definition in accordance with Table 2, which

gives the ASN.1 type definition to be used. The notation "XSD.Name" indicates that the ASN.1 type definition shall be

the ASN.1 type definition (a "DefinedType™) generated by applying 10.2 to the corresponding ASN.1 type assignment
) the XSD  {joint-iso-itu- 11) L£1 fon (0) jules (0) i

present i j -module (2)
versionl|(1)} module (version 1 mapping — see Annex A) or the XSD {joint-iso-itu-t | asnl(1)
specifichtion (0) modules (0) xsd-module(2) version2(2)} module (version 2 mapping — see Anpex B).
Table 2 — ASN.1 type definitions corresponding to uses of XSD built-in types
XSO built-in type ASN.1 type definition XSD built-in type ASN.1 type definition
anyURI XSD.AnyURI Int XSD.Int
anySimpleType XSD.AnySimpleType Integer INTEGER
anyType XSD.AnyType OI language XSD . Languags
XSD.AnyType-nillable
(see 11.3)
bpse64Binary [BASE64] OCTET STRING léng 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. JO)
ENTITIES XSD.ENTITIES normalizedString XSD.NormalizedSt{ring
ENTITY XSDLENTITY NOTATION XSD .NOTATION
float XSD.Float positivelnteger INTEGER (1. .MAX)
gDay XSD.GDay QName XSD.QName
gMonth XSD.GMonth short XSD.Short
MonthDay XSD.GMonthDay string XSD.String
gYear XSD.GYear time XSD.Time
dYearMonth XSD.GYearMonth token XSD.Token
hexBihary OCTET STRING unsignedByte INTEGER (0..235)
D XSD.ID unsignedint XSD.UnsignedIpht
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 oOf a simple type definition STD is mapped to an ASN.1 constraint applied to the ASN.1
type definition corresponding to the STD, unless the STD has an enumeration facet that is being mapped to an ASN.1
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"Enumeration” (see 12.4.1 and 12.4.2). In this case, no ASN.1 constraint is generated from the facet (see 12.1.2, 12.2.1,
12.3.1,and 12.5.1).

12.1 The length, minLength, and maxLength facets

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

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

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))
minLength=min (SIZE (min .{ MAX))
maxLength=max (SIZE (0N /max))
minLength=min maxLength=max (SIZE(Min .. max))

12.2 The pattern facet

1221 I[|f a pattern facet belongs to a simple type definition that has,dlso an enumeration facet being mapped tq an ASN.1
"Enumerafion” (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  Otherwise, the pattern facet shall be mapped to a-user-defined constraint. One of the two following [subclauses
applies.

12.2.2.1 |ff the value of the pattern facet is a single régular 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 jn the value
of the pattdrn facet, it shall be replaced by-the character string "*&#x2F;".

12.2.2.2 |ff 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 [f a whiteSpace facet with a value of replace Or collapse belongs to a simple type definition that has also an
enumeratio 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 WHITESPACE REPLACE encoding instruction shall also be
assigned to it.

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

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

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

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

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

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

124 Tho et aroti o Fannt
. e Crrurmirerativir tuvoe o

12.4.1  An enumeration facet belonging to a simple type definition with a variety of atomic that is deriy€d 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" thabis an "identifigr" shall be
added to the "Enumeration™ (subject to 12.1.2, 12.2.1, 12.3.1, and 12.5.1).

12.4.1.2 [Each "identifier" shall be generated by applying 10.3 to the 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 in-ascending lexicographical order and any
duplicate members shall be discarded.

12.4.1.4 |If the simple type definition has a whiteSpace facet with the.value preserve or replace, then the enumgrated type
shall be aspigned at least one final TEXT encoding instruction with qualifying information indicating one or more of the
"Enumerafionltem"s, and without "TextToBeUsed".

NOTE + An important example of this is a restriction of xsdistring with an enumeration facet, which has whiteSpacq preserve by
default.

12.4.2  An enumeration facet belonging to a simplestype definition with a variety of atomic that is derived by] restriction
(directly of indirectly) from xsd:integer shall not be\mapped 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 folloyving subclauses.

12.4.2.1 FKor each member of the value 0f the enumeration facet, an "Enumerationltem” 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 each~*NamedNumber" shall be generated by concatenating the character string {int" with
the canonigal lexical represeftation (see W3C XML Schema Part 2, 2.3.1) of the corresponding member of the value of
the enumeration facet. The\'SignedNumber" in the *"NamedNumber" shall be the ASN.1 value notation for the member
(an integerf number).

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

12.4.3  AnyOther enumeration facet shall be mapped to an ASN.1 constraint that is either a single value orla 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"/>
</xsd:restriction>
</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),
int10(10)}

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

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

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

<I/xsd:restriction>

Ixsd:simpleType>

It is mapp4gd to the ASN.1 type assignment:
Integer—1-10 ::= [NAME AS UNCAPITALIZED] INTEGER(1l..10)

EXAMPLE 4 — The following represents a top-level simple type definition thatis_a restriction (with a minExcl{isive facet)
of anothel| simple type definition, derived by restriction from xsd:integer-with the addition of a mininclugive and a
maxInclusiye facet:

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

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

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

4xsd:simpleTypename="color">
<xsekrestriction>
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="white"/>
<xsd:enumeration value="black"/>
)\bd.m TarmeT atiUlI vaiuc—"l Cd”l’
</xsd:restriction>
</xsd:simpleType>
<xsd:minLength value="2"/>
<xsd:maxLength value="4"/>
</xsd:restriction>
</xsd:simpleType>

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

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

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

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

12.5.2.2 therwise, 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, maxExclusive;
minExclusive, and mininclusive facets

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

mininclusive=ub maxlnclusive:m (Ib .. ub)
mininclusive=V maxInclusive=V (V)
mininclusive=ub maxExclusive=Ib (Ib ..<ub)
minExclusive=Ub maxinclusive=lb (Ib<.. ub)
minExclusive=Ub maxExclusive=lb (Ib<..<ub)

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

125.4 MWhen a facet is mapped to an ASN.1 user-defined constraint, it is recommended that the facet afd 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 IMapping simpletype definitions

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

' i initi 210]/ . "in the
"TypeASS|gnment shall be generated by applylng 10. 3 to the name of the S|mple type defmmon 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.

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


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

ISO/IEC 8825-5:2021 (E)

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

type.

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

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

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

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

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

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

) either B is the base type definition of D, or all intermediate derivation steps from B’ to D are gnonymous
simple type definitionsS.

Then, for gach of the facets of D, an ASN.1 constraint generated by applying clause 12 to the facet shall be afided to the
ASN.1 type 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.1 type definition shall be an ASN.1 sequence-of type whose“component shall be a "Type'f generated
by applying clause 23 to the item type definition.

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

13.8.3  I[ff the item type definition of the list is xsd:string or a restriction of xsd:string and is mapped to an ASN.[L character
string type} then the permitted alphabet constraint (FROM( (07,0, 0, 33) .. (0, 16, 255, 253))) shalllbe applied
to the ASN.1 character string type.

13.8.4 Iff the item type definition of the list is a uniomtype, then the subtype constraint specified in 13.8.3 shall| be applied
to each altg¢rnative of the ASN.1 choice type that is-a character string type by using an inner subtype constraint applied to
the choice [type.

13.85 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="list*of-float" >
<xsd:list itemType="xsd:float"/>
</xsd:simpleType>

It is mapp4gd to the ASNst-type assignment:
List-of-float :;=(/[LIST] [NAME AS UNCAPITALIZED] SEQUENCE OF XSD.Float

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

13.9.1  TheASN.1 type definition shall be an ASN.1 choice type with one alternative for each member of fhe member
type definitforrs:

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

definitionsS:

<xsd:simpleType name="decimalOrBinary" >

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

</xsd:simpleType>

It is mapped to the ASN.1 type assignment:

DecimalOrBinary ::= [NAME AS UNCAPITALIZED] [USE-UNION] CHOICE {
alt [NAME AS ""] XSD.Decimal,
alt-1 [NAME AS ""] XSD.Float }
14 IMapping element declarations
14.1 This clause applies as explicitly invoked by other clauses of this Recommendation | Intérnational $tandard to
generate af ASN.1 type assignment or ASN.1 type definition corresponding to an element declatation.
NOTE 4 The presence of a value constraint On an element declaration normally affects the mapping.However, 8.10 implies that an
element Heclaration that has a value constraint and whose type definition iS xsd:QName Or xsd:NOTATION or a restriction of these XSD
built-in fypes 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 definitiahas 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 definitiof\of the element declaration, or by applying 10.2 to|the ASN.1
type assigpment generated by applying clause 29 to the type definition. In both cases, the value constraint in fhe element
declaration|(if any) shall be provided to the applicable clause (23, 26, 27, or 29) and shall be used when generating 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);
B) whether the element'declaration is nillable Or non-nillable;
q¢) whether the type-definition is a simple type definition Or & complex type definition; and
d) whether theltype definition is an XSD built-in, anonymous, or top-level type definition.
Table 5 — Applicable clause numbers for the mapping of element declarations
applicable
cubct:tutab!n nillable. cimpln / r-nmpln hj/pn definition I‘Ial 1SQ
number
. XSD built-i
No no simple or complex S blgrttég’_?erl/%r;ymous’ 23
. XSD built-in
No yes simple or anonymous 26
no yes simple top-level 29
XSD built-in
no yes complex or anonymous 27
no yes complex top-level 29
yes g% | simpleor complex | XSDBultin anomymous 29
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14.7 The phrase "has a substitutable type definition", applied to an element declaration, means that the type definition of
the element declaration is a top-level simple type definition Or complex type definition that occurs as the base type definition of
another top-level simple type definition Or complex type definition.

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

15 Mapping attribute declarations

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

15.2 A top-level attribute declaration shall be mapped to an ASN.1 type assignment. The "typereference"” in the
"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 assignegl to the ASN.1 type assignment.

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

154 The ASN.1 type definition shall be generated by applying clause 23 to the type defifition of the attribute
declaration

16 IMapping values of simple type definitions

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

16.2 Given a value V in the value space of a simple type definition, and:
d) 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 fo[ which, in
EXTENDED-XER, the canonical lexical representation is a¥alid "ExtendedXMLValue™ encoding.

17 IMapping model group definitions

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

17.2 model group definition whoSe-model group has a compositor 0f sequence or choice shall be mapped t¢ an ASN.1
type assigpment. The "typereferenee'in the "TypeAssignment" shall be generated by applying 10.3 to the fame of the
model group definition and the Type" in the "TypeAssignment" shall be generated by applying clause 18 tq the model
group of thie model group defifiition.

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.

© ISO/IEC 2021 - All rights reserved Rec. ITU-T X.694 (02/2021) 17


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

ISO/IEC 8825-5:2021 (E)

19 Mapping particles

19.1 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to

generate an ordered list of zero or more ASN.1 "NamedType"s corresponding to a particle.

NOTE 1 - This clause is not invoked for all particles. For example, the (topmost) particle of the content type 0f a complex type definition

is mapped in a special way if its term is @ model group with a compositor 0f sequence or all (see 20.8).

NOTE 2 — In most cases, this clause generates a single "NamedType". It can generate zero "NamedType"s or two or more
"NamedType"s only when a sequence model group particle contains another sequence model group particle with both min occurs
and max occurs equal to one, in which case the particles of the inner sequence model group are mapped to ASN.1 as though they

were particles of the outer sequence model group.
19.2 The three following subclauses define terms that are used in the remainder of this clause 19.

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

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

and the particle 1tself belongs t0 a model group With a compositor OF sequence, the particle Jis called a
"pointless sequence particle™;
) otherwise, the particle is called a "mandatory presence particle".
19.2.2  |if 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 partidle is called
an "optional presence particle™;
) otherwise, the particle is called an "optional single-occurrence particle’;
19.2.3  Iif max occurs is two or more, the particle is called a "multiple-occurrence particle”.
19.3 "pointless sequence particle” shall be mapped to an ordered list, (I, Say) of zero or more "Name@Type"s as
follows. The list L shall be initially empty. For each particle (P, say) in thé_imodel group that is the term of th¢ particle in
order, an drdered list of zero or more "NamedType"s shall be generated<dy recursively applying clause 19 to fthe particle
P, and thoge "NamedType"s shall be added to the list L in the same.order.
194 "mandatory presence particle” or "optional presence particle” shall be mapped to a "NamedType" gs specified
in the two following subclauses.
194.1 he "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 generated by applying 19.7 to the term of the particle.
19.4.2  [fthe particle is an "optional presence particle”, the "NamedType" shall be followed by the opTIONAT keyword.
19.5 A\n "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 "-1ist" «0'the character string specified in 19.6. The "Type" in the "NamedType"| shall be a
sequence-gf type.
19.5.2 Unless min occufs, IS zero and max occurs is unbounded, a size constraint shall be added to the sequence-of type
in accordance with Table'6.
Table 6 — ASN.1 size constraint corresponding to min occurs and max occurs
o wecand A M ASN-1-size r\nnctraint
min occurs = N max occurs = N SIZE (Nn)
n>2
min occurs = MiN max occurs = Max SIZE (min .. max)
max > min and max > 2
min occurs =0 max occurs =1 SIZE (0 .. 1)
min occurs = MIiN max occurs = unbounded SIZE (Min .. MAX)
min > 1

19.5.3 If the term of the particle is an element declaration, then the component of the sequence-of type

shall be a

"NamedType". The "identifier" in this "NamedType" shall be generated by applying 10.3 to the name of the element

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

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

19.5.6 A final uNTAGGED encoding instruction shall be assigned to the sequence-of type.
19.6 The character string used in the generation of the "identifier" in the "NamedType" corresponding to the particle
shall be:
a) if the term of the particle is an element declaration, the name of the element declaration;
b) if the term of the particle is the model group of a model group definition, the name of the model group definition;
c) ifthe term of the particle is @ model group with a compositor of sequence unrelated to a model group definition,

tl e c' E" actel Stl il g "SEqUEncE",

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";

d) 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 "Typel” 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 substitytion group
containing only the head itself, the ASN.1 type definition (a "Defined\Iype™) generated by apglying 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 dectaration that references this elemept declaration
as its substitution group affiliation.

B) if the term of the particle is a top-level element declaratiop-Which is the head of an element substitytion group
containing at least one member other than the head, th® 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 fieclaration;

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

this case, the substitution group has at least one_ mémber, then this item b) applies, and if the number ofmembers is

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

@) 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;

d) if the term of the particie*is the model group of a model group definition, the ASN.1 type| definition
(a "DefinedType™) generated by applying 10.2 to the ASN.1 type assignment generated by applying
clause 17 to the nmyedet group definition;

f) if the term of gthe-particle is @ model group unrelated to a model group definition, the ASN.1 typq definition

generated by applying clause 18 to the model group;
NOTE 3 <_Fhis includes the case in which a model group definition within a redefine contains a self-referencg¢. The model
group Of the original model group definition, copied into the new schema, is here considered unrelated to almodel group
definitioh 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).

d) if the term of the particle is a wildcard, the ASN.1 type definition generated by applying clause 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.
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20.4 The ASN.1 type definition shall be an ASN.1 sequence type, and zero or more components shall be added to
it as specified in the following subclauses 20.5 to 20.11, in the specified order.

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

type.

20.6 If the content type of the complex type definition is a particle whose term is @ model group with a compositor of all,
then a component shall be added to the ASN.1 sequence type. The "identifier" in the "NamedType" of the component
shall be order and the "Type" in the "NamedType" shall be a sequence-of type whose component shall be an
"EnumeratedType". For each particle of the model group (whose term is always an element declaration), an
"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 4 The "identifier"s in the "NamedType"s being mapped from the particles are generated (applying 10.3) &S éach] component
is added to the sequence type. Therefore, even though the order component is placed in a position that textually precedes the
positions of those components within the ASN.1 sequence type, the generation of the order component.can only b 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|0f each attribute use. The attribute uses shall first be ordered by target nafmespace of the attribute|declaration

(with the Keyword absent preceding all namespace names sorted in ascending lexicographical order) and then py name of
the attributg declaration within each target namespace (also in ascending lexicographical order).

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

20.9 Iif the content type of the complex type definition is a particlestheh 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‘ordered list of zero or more ASN.1 "NamedTjpe"s shall
be generated by applying clause 19 to the particle in the.madel 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 groupWith a compositor 0f sequence whose min occurs and may occurs are
not both ope, then a component generated by applying clause 19 to the particle in the content type shall be agided to the
ASN.1 sequence type.

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 coponent 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
group With|min occurs one shallbe-mapped as if it had min occurs zero.

2094 f the term of the particle is @ model group with a compositor of choice, then a component generated ky applying
clause 19 tp the particle-ifithe content type shall be added to the ASN.1 sequence type.
20.10 f the content type of the complex type definition is a simple type definition, then a component shall be aflded to the

ASN.1 sequence-type. The "identifier" in the "NamedType" of the component shall be generated by applying|10.3 to the
character dtring “base" and the "Type in the "NamedType" shaII be the ASN 1 type definition generated by applying
clause 23 i the

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

21 Mapping wildcards

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

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

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

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

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

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

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

<xsd:any>
<xsd:annotation
Cl.VVi:dbCll d‘lllapp;l IU—" F:"

xmlns:a="urn:0id:2.1.5.2.0.1"/>

{/xsd:any>

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

21.4.4 A wildcard wWhose process contents is skip shall not have a wildcard mapping attribOteAvith the valug " CHOICE-
FI" or "CHQICE-UTF-8".

21.45 A wildcard whose wildcard mapping attribute has the value "UTF-8" shall he.mapped to the ASN.1 blilt-in type
UTF8Strihg with the following user-defined constraint:
(CONSTRA[INED BY

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

and with alfinal ANY-ELEMENT encoding instruction.

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

OCTET STRING with the following user-defined constraint:
(CONSTRAINED BY

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

and with a[final ANY-ELEMENT encoding instruction.

21.4.7 A wildcard whose wildcard mappingtattribute has the value "CHOICE-FI" or "CHOICE-UTF-8" shall bejmapped to
an ASN.1 thoice 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 nat abstract and whose target namespace is a namespace name (or the absent rlamespace)
allowed by the namespace constraint of the wildcard;

) for each alterpative, 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 "NdmedType"
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

the-absent namncnnr\c\ preceding-al namncnnrc\ names-sorted-in ch-nnrhnn |nvu\nnv‘nnh|r~n| orde ) and then
! M g™ It

by name (also in ascendlng IeX|cograph|caI order) within each target namespace;

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

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

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

g) if process contents is lax, then the following user-defined constraint shall be applied to the choice type:
(CONSTRAINED BY
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{/* The last alternative shall be used when xsi:type is present, and shall
not be used when xsi:type is not present and one of the other alternatives
can be used. */})

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

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

the XSD built-in type xsd:string. The following user-defined constraint shall be applied to the sequence-of type:
(CONSTRAINED BY
{/* Each item shall conform to the "AnyAttributeFormat" specified in
Rec. ITU-T X.693 | ISO/IEC 8825-4, clause 18 */})

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

ion" in the

22 IMapping attribute uses

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

22.2 A\n attribute use shall be mapped to a "NamedType".
22.3 The "identifier" in the "NamedType" shall be generated by applying 10(3 10 the name of the attribute|declaration
of the attrijute use, and the "Type™ in the "NamedType" shall be:

d) if the attribute use has a top-level attribute declaration, theé)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) if the attribute use has a local attribute declaratioh, the ASN.1 type definition generated by applying
clause 15 to the attribute declaration.

22.4 Iif either the attribute use or its attribute declaratioh *has a value constraint and the attribute use is not r¢quired, the
"NamedTypre" shall be followed by the keyword DEFAULT and by a "Value" generated by applying clause 16 gither to the
value in the value constraint Of the attribute use (ifthe attribute use has a value constraint), or to the value ip the value
constraint @f its attribute declaration (otherwise).

22.5 If either the attribute use OF its attriblite 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 bg generated
by applying clause 16 either to the value_in the value constraint of the attribute use (if the attribute use has a value fonstraint),
or to the vglue in the value constraint Of its attribute declaration (otherwise).

22.6 f the attribute use iS.n0t required and neither the attribute use nor its attribute declaration has a valug constraint,
the "Name[dType" shall be followed by the keyword OPTIONAL.

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

23 Ir/lapping 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) asimple type definition used as the item type of a list type;
C) asimpletype definition used as the member type of a union type;

d) a simple or complex type definition used as the type definition Of element declarations that do not have a
substitutable type definition (see 14.7) and are not nillable;

e) asimple type definition used as the type definition Of an attribute declaration;

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

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

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

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

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

23.6 A use of an anonymous complex type definition is not distinguished from the complex type definition itself, and
shall be m tfteeH

23.7 If a value constraint has been provided in the invocation of this clause, then a final DEFAULT-FOR-EMPTY
encoding ipstruction 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 -instructign 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 definition.

23.7.2  Kor a complex type definition Whose content type iS @ simple type definition, the “\alde" in the final DEFAULT-FOR-
EMPTY engoding instruction shall be generated by applying clause 16 to the value_ifthe value constraint condidered 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 ip 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 cofstraint is a
fixed value| then one of the three following subclauses applies:

23.8.1  Kor asimple type definition, an ASN.1 single valye-¢onstraint with a "Value™ identical to the "Value" fin the final
DEFAULT-FOR-EMPTY encoding instruction shall be added to the ASN.1 definition.

23.8.2  Kor acomplex type definition Whose content'type is a simple type definition, an ASN.1 inner subtype congtraint shall
be added tg 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 of a "Value" identical to the "Value" in the final DEFAULT-FOR-EMPTY| encoding
instruction

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

24.1 This clause applies as explicitly invoked by other clauses of this Recommendation | International $tandard to
ASN-1 type definition corresponding to a top-level simple type definition Or complex type definition jsed as the
type definition'0f elem arati at have a substitutable type definition (see 14 ind 2 illa

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

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

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

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

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

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

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

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

24.7.3 Iff the alternative corresponds to a complex type definition with a mixed content type, the "Malue" |n 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 valdg,in 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 four following
subclauses|applies to each alternative of the choice type.

24.8.1 Iff 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 congtraint with
a "Value" |dentical to the "Value" in the final DEFAULT-FOR-EMPTY encodinginstruction.

24.8.2 Iff the 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 definition, the inner subtype constraint shall apply to the
alternative|an additional ASN.1 inner subtype constraint that applies to the base component a single valug constraint
with a "Value" identical to the "Value" in the final DEFAULT-EOR-EMPTY encoding instruction.

24.8.3 Iff the alternative has been assigned a final DEFAULT-FOR-EMPTY encoding instruction in 24.7 and cprresponds
to a compldx type definition with a mixed content type, the.inner subtype constraint shall apply to the alternative arl additional
ASN.1 innfer subtype constraint, which in turn shali>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-EMPTl encoding instruction.

24.8.4 Iff the alternative has not been:aSsigned a final DEFAULT-FOR-EMPTY encoding instruction in 24.7, the inner
subtype constraint shall apply a preserice)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 typg.definition corresponding to a top-level simple type definition Or complex type definition lised as the
type definition 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 tqd an ASN.1
choice type

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.

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

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

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

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

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

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

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

25.8.1 Iff the alternative has been assigned a final DEFAULT-FOR-EMPTY encoding instruction in 25.7 and cprresponds
to a simpleftype definition, the inner subtype constraint shall apply to the alternative (which-is an ASN.1 sequencg type with
a final usg-NIL encoding instruction) another ASN.1 inner subtype constraint, which in turn shall apply to thg content
component the keyword PRESENT and an ASN.1 single value constraint with,a‘:Value" identical to the "Vdlue" in the
final DEFAPLT-FOR-EMPTY encoding instruction.

25.8.2 Iff the alternative has been assigned a final DEFAULT-FOR-EMPTY ‘encoding instruction in 25.7 and cprresponds
to a complex type definition Whose content type iS @ 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 inrjer subtype
constraint that applies to the content component the keyword PRESENT and an ASN.1 single value constraint with a
"Value™ identical to the "Value™ in the final DEFAULT-FOR-EMPTY encoding instruction.

25.8.3 Iff 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 alternativg (which is
an ASN.1 sequence type with a final USE-NIL encaeding instruction) another ASN.1 inner subtype constraint tifat applies:

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

) tothe content component, 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 af 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 componentan ASN.1 single value constraint with a "Value™ identical to the "Value"
in the final DEFAULT-FOR-EMPTY encoding instruction. The inner subtype constraint shall also apply the keyword
PRESENT t0 the content component.

27 Mapping special uses of complex type definitions (nillable)
27.1 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to
generate an ASN.1 type definition corresponding to either:

a) a top-level, anonymous, or XSD built-in complex type definition used as the type definition of element
declarations that do not have a substitutable type definition (See 14.7) and are nillable; or
lr') a fnrr_\-la\/nl complex-—type-definition that is-a member of the derivation hinrnrf‘hy of the type-definition of

element declarations that have a substitutable type definition (see 14.7) and are nillable.

27.2 A use of an XSD built-in complex type definition shall be mapped to an ASN.1 type definition(a"Def{nedType")
as specifiefl in clause 11.

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

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

27.5 Iff 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 Iif the content type of the complex type definition is a particle whQse term is a model group With a compgsitor of all,
then an oxrHer component shall be added to the ASN.1 sequence type as'specified in 20.6.

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

27.8 Iif the complex type definition has an attribute wildgard, then a component generated from the attribute wildcard shall
be added tp the ASN.1 sequence type as specified in 20.8.

27.9 Iif the content type of the complex type defihition is a particle, then one of the three following subclausgs applies.

27.9.1 f the term of the particle iS @ model geoup with a compositor 0f sequence Whose min occurs and maq occurs are
both one, then an oPTIONAL component shalfbe added to the ASN.1 sequence type. The "identifier" in the "NgmedType"
of the corhponent 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 i order, an
ordered lisf of zero or more "NamedType"s shall be generated by applying clause 19 to the particle in the model|group, and
those "NamedType"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 ope, 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 "content'“and the "Type" in the "NamedType" shall be an ASN.1 sequence type with a single comporent, which
shall be geperated by applying clause 19 to the particle in the content type.

27.9.3 particle IS a model group composiior ; Il 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  Afinal use-NIL encoding instruction shall be assigned to the ASN.1 sequence type.

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

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

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

27.14  If a value constraint has been provided in the invocation of this clause and the value in the value constraint is a
fixed value, then an ASN.1 inner subtype constraint shall be added to the ASN.1 sequence type The inner subtype
constraint sha K es applies.

27.14.1 Iff the content type Of the complex type definition is a simple type definition, the inner subtype constraint shall apply
to the coftent component an ASN.1 single value constraint with a "Value" identical to the "Walue" ip the final
DEFAULT—EOR—EMPTY encoding instruction.

27.14.2 |

d) tothe embed-values component, an ASN.1 single value constraint with ac®/alue™ consisting|in a single
occurrence of a "Value" identical to the "Value" in the final DEFAULT-FOR-EMPTY encoding Instruction;
and

) tothe content component, the keyword PRESENT.

the content type of the complex type definition is @ mixed content type, the inner subtype’/constraint ghall apply:

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

28.1 This clause applies as explicitly invoked by other clausesf this Recommendation | International $tandard to
generate gh ASN.1 type definition corresponding to a top-level element declaration that is the head of g@n element
substitutiop 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 Dne alternative shall be added to the ASNL 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

NOTE + In XSD, substitution group membership-is transitive, i.e., the members of a substitution group ESG1 whope head is a
member| 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 hame of the
top-level e|lement 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 pamespace
preceding [all namespace names sorted in ascending lexicographical order) and then by name (also in|ascending
lexicograppicalcorder) within each target namespace.

NOTE 4 Thé element declaration that is the head of the element substitution group is ordered together with the ofher element

P thetitutinan arann
declaratibns-that-belongto-the-elementsubstitution-greup-

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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c) whether the type definition is a simple type definition Or @ complex type definition;

d)

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).

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

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

see 29.4).

NOTE — For example, if two element declarations in a large XSD Schema have identical type definitions, are both nillable, and both
have a value constraint that is a default value and is the same value, then a single special ASN.1 type assignment is generated. The
type reference name of this type assignment will occur in the "Type" in the "TypeAssignment"s corresponding to both element
declarations.

29.4

element de
(using the
definition O
this clause

29.5 i
simple type
type assign
NOTE
definitio
complex
29.6 i
assignmen

vhen tis clause IS INVOKed Tor a simple type definition OF complex type definition USed as the type defi
laration that is nillable and does not have a substitutable type definition, it produces an ASN.1 type

suffix "-nillable") which could also be produced by an invocation of clause 30 for the'same

I complex type definition. In such cases, there shall be only one such ASN.1 type assignment generate
or by clause 30, whichever is invoked first.

[he term "associated ASN.1 type assignment" designates the ASN.1 type assignment being mappe
definition Or complex type definition that is the type definition of the element declaration for which a spe
ment is generated, by applying clause 13 or clause 20, respectively.

- Any special ASN.1 type assignment has an associated ASN.1 type assignment, as-this clause applies only w

of an element declaration is a top-level simple type definition Or complex type-definition. All such simple type dg
type definitions are mapped to ASN.1 type assignments.

or a given element declaration, the "typereference” in the,"TypeAssignment” for a special A

of the ass@ciated ASN.1 type assignment and applying 10.3 to the ‘resulting character string, and the "Ty

"TypeAssi
simple type
element de

the ASN.1

29.7 1
selecting a
be the cang
it shall be

pnment"” shall be the ASN.1 type definition generated £y, one of the clauses 24, 25, 26, and 27 (see
definition Or complex type definition that is the type defihition of the element declaration. The value cons
laration (if any) shall be provided to the applicablé’elause (24, 25, 26 or 27) and shall be used when
type definition as specified in that clause.

[he suffix and the applicable clause number shall be obtained from the last two columns of T4
row of the table based on the conditions-listed in 29.2 a) to d). If there is a value constraint, the post-
nical lexical representation (see W3C-XML Schema Part 2, 2.3.1) of the value in the value constraint

hition of an
hssignment
simple type
d either by

d from the
Cial ASN.1

hen the type
finitions and

SN.1 type

shall be constructed by appending a suffix (see 29.7) and-a-post-suffix (see 29.7) to the type refeflence name

pe" in the
P9.7) to the
raint in the
generating

ble 7 after
suffix shall
otherwise

hn empty string.
Table 7 — Suffixes and applicable clause numbers for the generation of special ASN.1 type assignnjents
Applicable
Subfstitutable | nilablé._)~simple / complex | _ YAU® Suffix claude
number
no yes simple none -nillable 26
no yes simple default -nillable-default- 26
no yes simple fixed -nillable-fixed- 26
no \/es comple none. nillable 27
no yes complex default -nillable-default- 27
no yes complex fixed -nillable-fixed- 27
yes no simple or complex none -derivations 24
yes no simple or complex default -deriv-default- 24
yes no simple or complex fixed -deriv-fixed- 24
yes yes simple or complex none -deriv-nillable 25
yes yes simple or complex default -deriv-nillable-default- 25
yes yes simple or complex fixed -deriv-nillable-fixed- 25

28
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30 Generating special ASN.1 type assignments for types belonging to a derivation
hierarchy

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

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

30.3 One and only one special ASN.1 type assignment shall be generated for each simple type definition or complex
type definition that actually occurs in one or more invocations of this clause over the mapping of a source XSD Schema
(but see 29.4).

30.4 [he term "associated ASN.1 tyne neeignmnnf" dncignnmc the ASN 1] type nccignmnnt hning mapps from the

simple type{definition Or complex type definition by applying clause 13 or clause 20, respectively.

30.5 The "typereference” in the "TypeAssignment"” for a special ASN.1 type assignment shall-be congtructed by
appending|the suffix "-nillable" to the type reference name of the associated ASN.1 type assignmentand applying 10.3
to the resufting character string, and the "Type" in the "TypeAssignment" shall be the ASN.1 typé definitior] generated
by applying either clause 26 or clause 27 to the simple type definition Or complex type definition;respectively.
NOTE |- This clause specifies only the suffix "-nillable" (and not the suffixes{Y-nillable-defgult-" and
"-nillable-fixed-"), because even if the element declaration has a value constraint, that valué.constraint is not visible tp clauses 26
and 27 When invoked by this clause.

31 (enerating special ASN.1 type assignments for element substitution groups

311 This clause applies as explicitly invoked by other clauses of-this Recommendation | International $tandard to
generate ap ASN.1 type assignment corresponding to a particle whose’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.

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

31.4 The term "associated ASN.1 type assignment™ designates the ASN.1 type assignment being mappdd from the
top-level element declaration by applying clause 14.

315 The "typereference” in the “TypeAssignment” for a special ASN.1 type assignment shall be congtructed by
appending|the suffix "-group" to the type reference name of the associated ASN.1 type assignment and applyling 10.3 to
the resulting character string, and\the "Type" in the "TypeAssignment" shall be the ASN.1 type definition ggnerated by
applying cjause 28 to the top-level element declaration.
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Annex A

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

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

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

A2 W3C XML Schema defines many built-in date and time types to represent durations, instants or recurring
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),

H afinaod nonmotratnte ora mar DD Vv acihla (ond honon ora ot oad 1 Aantiaioina anaa Aiaac)
SINCe user-gereaEtonstratSare Aot r=r—HSHEE o et ot USCU T OptTTiZ Ty S e UumTy 57

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

DEFINITIONS

AUTOMATIC TAGS ::=

BEGIN

/* xsd:dnySimpleType */
AnySimpagType ::= XMLCompatibleString
/* xsd:adnyType */

AnyType |: := SEQUENCE {

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

7/*.Shall conform to Rec. ITU-T X.693 | ISO/IEC 8825-4, clause 25 */ }

/* xsd:anyUri)*/

AnyURI :|:={X¥MLStringWithNoCRLFHT

L (CONSTRAINEB—BY—

/* The XMLStringWithNoCRLFHT shall be a valid URI as defined in IETF RFC

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

-

/* xsd:date */

Date ::= DateTimeType (DateOnly)

/* xsd:dateTime */

DateTime ::= DateTimeType

/* xsd:decimal */

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

/* xsd:double */

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

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

Duration ::= DurationType

/* xsd:ENTITIES */

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

/* xsd:ENIITY */

ENTITY ::= NCName

/* xsd:float */

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

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

GDay ::= DateTimeType (Day)

/* xsd:gMonth */

GMonth ::= DateTimeType (Month)

/* xsd:gMonthDay */

GMonthD = nthoay)

/* xsd:gYear */

GYear DateTimeType (Year)

/* xsd:gYearMonth */

GYearMonth ::= DateTimeType (YearMonth)

/* xsd */

ID ::= Name

/* xsd REF */

IDREF NCName

/* xsd:IDREFS */

IDREFS :[:= SEQUENCE (SIZE(1l..MAX)) OF IDREF

/* xsd:int */

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

/* xsd:Illanguage */

Language] ::= VisibleString (FROM ("a".."z" | "A".."Z",| =" | "0".."9™))
(PATTERN

"[a-zA-Z]#(1,8) (-[a-zA-Z0-9]#(1,8))*¥)
/1 The semantics of Language is specified. in“IETF RFC 3066 */
/* xsd:long */
Long ::= INTEGER (-9223372036854775808..9223372036854775807)
/* xsd:rlame */
o 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, 3 */} )
/* xsd:NMTOKEN */
NMTOKEN |[: := Token (XMLStringWithNoWhitespace)
(CONSTRAINED BY {
/* The /Token shall be an NMTOKEN as defined in W3C XML 1.0, 2.3 ¥t/ } )
/* xsd:NMTOKENS */

NMTOKENS| ::= SEQUENCE (SIZE(l..MAX)) OF NMTOKEN
/* xsd:rflormalizedString */
NormalizedString /: := String (XMLStringWithNoCRLFHT)

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

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

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

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

UnsignedInt ::= INTEGER (0..4294967295)
/* xsd:unsignedLong */
Unsignedlong ::= INTEGER (0..18446744073709551615)
/* xsd:unsignedShort */
UnsignedShort ::= INTEGER (0..65535)
/* ASN.1 type definitions supporting the mapping of W3C XML Schema built-in types */
XMLCompatibleString ::= UTF8String (FROM (
{0, 0, 0, 9} |
{o, 0, 0, 10} |
{o, 0, 0, 13} |
{o, o, o, 32} .. {0, O, 215, 255} |
{0, 0, 224, 0} .. {0, O, 255, 253} |
{0, 1, o, 0} .. {0, 16, 255, 253}))
XMLStringWithNoWhitespace ::= UTF8String (FROM/(
+6—0—"0—33}+——+1+6+—06-—235—255}—
{0, 0, 224, 0} .. {0, O, 255, 253} |
{0, 1, o, 0} .. {0, 16, 255, 253}))
XMLStringWithNoCRLFHT ::= UTF8String (FROM /(
{o, o, o, 32} .. {0, O, 215, 255} |
{0, 0, 224, 0} .. {0, O, 255, 253} |
{0, 1, o, 0} .. {0, 16, 255, 253}))

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

DurationfType ::= VisibleString (FROM ("0".."9" | "DHMPSTY:.+=!))
(CONSTRAINED BY {/* W3C/XML Schema Part 2, 3.2|6 */})
DateTimeType ::= VisibleString (FROM ("O0".."9" | "TZ:.+-")N)
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2|7 */})
DateOnly| ::= DateTimeType (FROM ("O0".."9" | "Z:+-"))
(CONSTRAINED BY {/# W3C XML Schema Part 2, 3.2|9 */})
Day ::= [DateTimeType (FROM ("O".."9" | "Z:+-%))
(CONSTRAINED BY {/*\W3C XML Schema Part 2, 3.2.13 */})
Month ::F DateTimeType (FROM ("0".."9" | "Zg+="))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.14 */})
MonthDay| ::= DateTimeType (FROM ("0".."9" |v%Z:+-"))
(CONSTRAINED, BY {/* W3C XML Schema Part 2, 3.2.12 */})
Year ::= DateTimeType (FROM ("0".."®9™ | "Z:4+-"))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.11 */})
YearMonth ::= DateTimeType (FROM) ("0".."9" | "Z:+=-"))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2|10 */})
TimeOnly] ::= DateTimeType (FROM( ("O".."9" | "Z:.+-"))

(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2|8 */})
ENCODING-CONTROL XER
GLOBAL-DEFAULTS MODIFIED-ENCODINGS
GLOBAL-DEFAULTS CONTROL-NAMESPACE
"http://www.w3.0rg/2001/XMLSchema-instance"
PREFIX "xsi"
NAMESPACE ALL, ALL IN ALL AS
"http://www.w3.0rg/2001/XMLSchema"
PREFIX "xsd"
USE-QNAME QName
DECIMAL Decimal
LIST ENTITIES, IDREFS, NMTOKENS
EMBED-VALUES AnyType, AnyType-nillable
ANY-ATTRIBUTES AnyType.attr, AnyType-nillable.attr
ANY-ELEMENT AnyType.elem-list.*, AnyType-nillable.content.elem-list.*
UNTAGGED AnyType.elem-list, AnyType-nillable.content.elem-list
NAME AnySimpleType, AnyURI, Boolean,
Byte, Date, DateTime, Decimal, Double, Duration,
Float, GDay, GMonth, GMonthDay, GYear, GYearMonth,
Int, Language, Long,
NormalizedString, Short,
String, Time, Token,
UnsignedInt, UnsignedLong, UnsignedShort
AS UNCAPITALIZED
USE-NIL AnyType-nillable
WHITESPACE AnyURI, Language, Token, DurationType, DateTimeType COLLAPSE
WHITESPACE NormalizedString REPLACE

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 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 I1SO 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 applicaptexSB-elatse:

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

AUTOMAT TAGS ::=

BEGIN

/* xsd:dnySimpleType */
AnySimplleType ::= XMLCompatibleString
/* xsd:adnyType */

AnyType |: := SEQUENCE {

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

~

} OPTIONAL }
(CONSTRAINED BY {
/* Shall conform to Rec. ITU-T X.693 | ISO/IEC 8825-4, clause 25

¥/ 1)

/* xsd:anyUri */
AnyURI jﬁ=—*ﬂ£ﬁtringﬂithﬂoeRLFHT
(CONSTRAINED BY {
/* The XMLStringWithNoCRLFHT shall be a valid URI as defined in IETF RFC
2396. Note that 2396 allows any valid IRI format without escaping
non-ASCII characters. Use of the IANA oid: URI/IRI scheme should be

considered. */ } )

/* xsd:date */

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

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

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

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

/* xsd:double */

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

exponent (-1074..971) })
/* xsd:duration */
Duration ::= GenericTimeTypeChoice {

DURATION

((WITH COMPONENTS (...,
sSeconds ABSENT,
fractional-part ABSENT}) |
(WITH COMPONENTS (...,
seconds PRESENT})),

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

/* xsd:g:TITIES */

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

/* xsd:EHNIITY */

ENTITY ::= NCName

/* xsd:flloat */

Float ::F REAL (0 | MINUS-INFINITY | PLUS-INFINITY | NOT~-A-NUMBER | WITH COMPONENTS {
mantissa(-16777215..16797215),
base(2),

exponent (-149..104)31})

/* xsd:gDay */

GDay ::= DateTimeType (Day)

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

/* xsd:gMonth */
GMonth :|:= DateTimeType (Month)
/* xsd onthDay */
GMonthD ::= DateTimeType (MonthDay)
/* xsd:gYear */
GYear ::F GenericTimeTypeChoice {
TIME (SETTINGS "Basic=Date Date=Y"),
VisibleString
(FROM ("0".."9"™ | "Z:+-"))

(CONSTRAINED BY {/* W3C XML Schema 1.0 Part 2, 3.2.]11
and used if a time-zone is present|*/})}

/* xsd:dgYearMonth */

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

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

/* xsd:ID */
ID ::= NCName
/* xsd:IDREF */
IDREF ::= NCName
/* xsd:IDREFS */
IDREFS ::= SEQUENCE (SIZE(l..MAX)) OF IDREF
/* xsd:int */
Int ::= INTEGER (-2147483648..2147483647)
/* xsd:language */
Language ::= VisibleString (FROM ("a".."z" | "A".."zZ" | "=" | "0".."9"))

(PATTERN

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

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

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

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

/* xsd:j:rmaiingbtrlng *7
NormalizledString ::= String (XMLStringWithNoCRLFHT)

(CONSTRAINED BY {
/* The String shall be a normalizedString as defined in W3C' XML S¢hema
pPart 2, 3.3.1 */})

/* xsd:NOTATION */

NOTATION : := QName
/* xsd:dName */
QOName : :F SEQUENCE {

uri AnyURI OPTIONAL,
name NCName }

/* xsd:sghort */
Short ]Z INTEGER (-32768..32767)
/* xsd:dtring */
String :[:=XMLCompatibleString
/* xsd:fime */
Time TIME ((SETTINGS "Basic=Time")
EXCEPT (SETTINGS "Midnight=End"))
(CONSTRAINED BY {/*The time-zone shall be in the range -14 to +14*/})
(CONSTRAINED BY {/*The seconds and ‘fractions of a second shall be les$
than 60 (novleap seconds supported, in accordance with
W3C XML Schema 1.0 Part 2, D.2)*/})
(CONSTRAINED BY {/*Constrained to "Time=HMSFn" for any n*/})
/* xsd:Hoken */

Token ::F NormalizedString (CONSTRAINED BY {
/* The NormalizedString shall be a token as defined in W3C XML Schema|Part 2,
3.3.2 */})
/* xsd:unsignedInt */
UnsignedInt ::= INTEGER (0. .4294967295)
/* xsd:unsignedLong */
UnsignedLong ::= INTEGER (0..18446744073709551615)
/* xsd:unsignedShort »*/
UnsignedShort ::= INTEGER (0..65535)

/* ASN.]| type définitions supporting the mapping of W3C XML Schema built-in types| */

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

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

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

(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.12 */})
ENCODING-CONTROL XER
GLOBAL-DEFAULTS MODIFIED-ENCODINGS
GLOBAL-DEFAULTS CONTROL-NAMESPACE
WCtp /7 WeW. W3 0rg/ 200 I /XML SThema— 1 NS tance
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-nillablelattr
ANY-ELEMENT AnyType.elem-list.*, AnyType-nillable.content.elem-list.*
UNTAGGED AnyType.elem-list, AnyType-nillablel.content.elem-list
NAME AnySimpleType, AnyURI, Date, DateTime, Decimal, Double, Dugation,
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 GenericTimeTypeChoice
WHITESPACE AnyURI, Language, Token, DateTimeType COLLAPSE
WHITESPACE NormalizedString REPLACE

END
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Annex C

Identification of the XSD module

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

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

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

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

"ASN.1l XSD Module for Version 1 mapping"

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

"ASN.1l XD 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 simp

4

e type definitions and complex type definitions.

?xml version="1.0" encoding="UTF-8"?>

<xsd:schema xmlIns:xsd="http://www.w3.0rg/2001/XMLSchema" elementFormDefault="unquatified"]
<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" maxQgccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="personnelRecord" >
<xsd:complexType>
<xsd:sequence>
<xsd:element name=name" type="name"/>
<xsd:element name="title" type="xsd:string"/>
<xsd:element name="decimal" type="xsd:integer"/>
<xsd:element-name="dateOfHire" type="xsd:date"/>
<xsd:element.ref="nameOfSpouse"/>
<xsd:element ref="children"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="nameOfSpouse" type="name"/>
<xsd:complexType namée="name">
<xsd:sequénce>
<xsd:element name="givenName" type="xsd:string"/>
<xsd:element name="initial" type="xsd:string"/>
<xsd:element name="familyName" type="xsd:string"/>
<Ixsd:sequence>
</xsd:icomplexType>
<xsd:element name="children">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="ChildInformation" minOccurs="0"
max@ccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>

\
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<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"/>
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<xsd:enumeration value="saturday"/>
<xsd:enumeration value="sunday"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:element name="namesOfMemberNations">
<xsd:simpleType>
<xsd:list itemType="xsd:string"/>
</xsd:simpleType>
</xsd:element>
<xsd:element name="fileldentifier">
<xsd:complexType>
<xsd:choice>
<xsd:element name="serialNumber" type="xsd:int"/>
<xsd:element name="relativeName" type="xsd:string"/>
<xsd:element ref="unidentified"/>
</xsd:choice>
</xsd:complexType>
</xsd:element>

<xsd:element name="unidentified" type="xsd:anyType"/>
</xsd:schema>
D.2 The corresponding ASN.1 definitions
The following is the corresponding ASN.1 specification and validates the same XML documents-as the XSD Bchema:
EXAMPLES|{ joint-iso-itu-t asnl (1) examples(999) xml-defined-types (3)}
"ASN.1l/Hxamples/XML-defined-types"
DEFINITIONS
XER INSTRUCTIONS AUTOMATIC TAGS ::=
BEGIN
IMPORTS |String, Decimal, Int, Date, AnyType
FROM XSD
{joint-iso-itu-t asnl (1) specification(0) modules (0) xsd-module(2) versiopl(1l)};
* For a version 2 mapping, the last component)of the module identifier woujld be
version2 (2) */
EXAMPLES ::= SEQUENCE {
personnelRecord PersonnelRecord,
number Decimal,
daysOfTheWeek ListOfDays;
namesOfMemberNations NamesOfMemberNations,
fileIdentifier-list [UNTAGGED]
SEQUENCE (SIZE(l..MAX)) OF fileidentifier FileIdentifier }
PersonnellRecord ::= [NAME AS<UNCAPITALIZED] SEQUENCE {
name Name.,
title XSD/.String,
number INTEGER,
dateOfHire XSD.Date,
nameOfSpouse NameOfSpouse,
children Children }
NameOfSplouse ::= [NAME AS UNCAPITALIZED] Name
Name ::= [NAME AS UNCAPITALIZED] 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 }
ChildInformation ::= SEQUENCE {
name Name,
dateOfBirth XSD.Date }
ListOfDays ::= |[LIST] SEQUENCE OF Day
Day ::= ENUMERATED
{ friday, monday, saturday, sunday, thursday, tuesday, wednesday }
-- Note that 12.4.1.3 specifies use of a lexicographical order, as
-- the members of an enumeration are not ordered in an XML Schema
NamesOfMemberNations ::= [NAME AS UNCAPITALIZED] [LIST] SEQUENCE OF
XsSD.String (FROM({O, O, O, 33} .. {0, 16, 255, 253}))
FileIdentifier ::= [NAME AS UNCAPITALIZED] SEQUENCE {
choice [UNTAGGED] CHOICE {
serialNumber XSD.Int,
relativeName XsSD.String,
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unidentified Unidentified } o}
Unidentified ::= [NAME AS UNCAPITALIZED] XSD.AnyType
ENCODING-CONTROL XER
GLOBAL-DEFAULTS MODIFIED-ENCODINGS
GLOBAL-DEFAULTS CONTROL-NAMESPACE
"http://www.w3.0rg/2001/XMLSchema-instance" PREFIX "xsi"
TEXT Day:ALL
END

D.3 Further examples

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

D.3.1  Sehemadecdments-with-import-antHnciudeelementinformationttems
The following XSD Schema is composed of two namespaces that are composed from four schema files:

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

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

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

<xsd:complexType name="Xyz-type">

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

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

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

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

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

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

q!-- file "http://example.com/ab¢/subl.xsd" -->

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

<xsd:element name="subl-elem" type="xsd:string"/>
{/xsd:schema>

q!-- file “http:7/example.com/abc/sub2.xsd" -->

4xsd:sehema xmins:xsd="http://www.w3.0rg/2001/XMLSchema"
xmins:abc="http://example.com/abc"
TargetNamespace="tp-/fexampte.comabc =

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

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

DEFINITIONS XER INSTRUCTIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS

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

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

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

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

ABC -- The module reference is not standardized

D.3.2
D.3.21

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

D.3.2.2

DEFINITIONS XER INSTRUCTIONS AUTOMATIC TAGS ::=
BEGIN
IMPORTS
[ XyZz-type FROM XYZ
String FROM XSD {joint-iso-itu-t asnl(l) specification(0) modules (0)
xsd-module (2) versionl (1)}

identifier would be version2(2) */

’

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

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

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

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

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

Mapping simple type definitions

dimple type definition derived by restriction

dimple 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:mininclusive value="10"/>
<xsd:maxInclusive value="100"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:list>
</xsd:simpleType>

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

D.3.2.3

simple type definition derived by union

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

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

These simple type definitions are mapped to the following ASN.1 type assignments:
Int-or-boolean ::= [USE-UNION] CHOICE ({

Time-or

D.3.24

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

-int-or-boolean-or-dateRestriction ::= [USE-UNION] CHOICE {
time [NAMESPACE "http://www.w3.org/2001/XMLSchema"] XSD.Time,
integer [NAMESPACE "http://www.w3.org/2001/XMLSchema"] INTEGER,
boolean [NAMESPACE "http://www.w3.org/2001/XMLSchema"] BOOLEAN,
alt [NAME AS ""] XSD.Date (CONSTRAINED BY
{ /* minInclusive="2003-01-01" */ }) }
Mapping type 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"/>

</xsd:restriction>

$/xsd:simpleType>

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

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

</xsd: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 simgle type definitions are mapped to‘the following ASN.1 type assignments:

Int-10-tHo-50 ::= INTEGER (10<..<50)
Ten-multiples ::= [USE-NUMBER] ENUMERATED {int20(20), int30(30), int40(40)}
Twenty—g&ltiples ::= [USE-NUMBER] ENUMERATED {int20(20), int40(40)}
Stock-legvel ::= SEQUENCE ({

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

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

ten-multiples [NAME AS CAPITALIZED] Ten-multiples,

twenty-multiples [NAME AS CAPITALIZED] Twenty-multiples }
Int-10-Ho-50~-derivations ::= [USE-TYPE] CHOICE {

L~ ipt-310-+o-50 [NAME AS CAPITALIZED] Int-10-teo-50
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:

42

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

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

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

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

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

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

D.3.3.1 length, minLength, and maxLength

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

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

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

ISO/IEC 8825-5:2021 (E)

String-1j0 ::= XSD.String (SIZE (10))
String-5-to-10 ::= XSD.String (SIZE(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="/?(["*)*[\]**" I>

</xsd:restriction>

{/xsd:simpleType>

This simpl¢ type definition is mapped to the following ASN.1 type assignment:
My-filenfame ::= XSD.String
(CONSTRAINED BY

{/* XML representation of the XSD pattern

D.3.3.3 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="My-TokenString">

<xsd:restriction-base="xsd:string">
<xsg@kwhiteSpace value="collapse"/>

</xsd:restriction>

{/xsd:simpleType>

These simgle type definitions are mapped to the following ASN.1 type assignments:
My-String ::=.XSD.String

My-Nor! izeédString ::= [WHITESPACE REPLACE] XSD.String
(FROM ({O, O, O, 32} .. {0, 16, 255, 255}))
My-Toke i co= HITESPACE COLLAPSE] XSD String

"[&#X20; -SHXFF; [*" /2 ([*/] *&HXDF,; ) *[*/] *&H#x2F; *" */})

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

D.3.3.4 mininclusive, minExclusive, maxinclusive, and maxExclusive

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

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

</xsd:restriction>

Ixsd: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:enumerationalue="13"/>
<xsd:enumeration value="17"/>
<xsd:enumeration value="19"/>
<xsd:enumeration value="23"/>
<xsgrenumeration value="29"/>

</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"/>

IXSATEswichonS

</xsd:simpleType>

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

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

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

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

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

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

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

These simpgtetypedefimitions-are-mappedc-to-thefoHowing-ASN-Htype-asst
/* Horsdg and Goose do not satisfy the pattern facet
d Pig do not satisfy the minLength facet */
ls-subset ::= [WHITESPACE REPLACE] ENUMERATED {bull, duck}
/* 2, 3 |land 5 do not satisfy the minExclusive facet

2, 5|7, 11, 17 and 19 do not satisfy the pattern facet */
PrimeNumbersBelow30-subset ::= [USE-NUMBER] ENUMERATED {intl13(13), int237(23),
int29(29) }

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

D.3.4  Mapping element declarations

D.3.4.1 dlement declarations Whose type definition is a top-level simple typé definition OF complex type definitior
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:1 type assignments:

Forename ::= XSD.Token
File ::4H My-filename
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 mapping to ASN.1
is defingd in D.3.2.4.

D.3.4.2 dlement declarations Whose typejdefinition iS an anonymous simple type definition Or complex type defifition

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

<xsd:element name="address">
<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.o0rg/2001/XMLSchema"]
INTEGER (0..MAX),
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Address

D.3.4.3

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 }
Foo = [XSD.Date
Bar ::= [XSD.Date
Foo-group ::= [UNTAGGED] CHOICE ({
bar [NAME AS CAPITALIZED] Bar,
foo [NAME AS CAPITALIZED] Foo }
if and onlyf if:
d) the element declaration "Tic" occurs as the term of at/least one particle (not shown in the exam
being mapped to ASN.1;
B) the element declaration "Foo™ occurs as the term of at least one particle (not shown in the exam
being mapped to ASN.1; and
q) there are no other schema components.being mapped to ASN.1 which are generating the A
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 dedlaration with an anonymous simple type definition, not used as the
definition off any type.

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

D.3.4.4.27

alt [NAME AS ""] ENUMERATED {unbounded} }
::= [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 }

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"/>

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

4xsd:€lement name="InternationalTelephone" default="undefined">
<xsd:complexType>
<xsd:simpleContent>

ple) that is
ple) that is

SN.1 type

base type

"he followin@is an element declaration With an anonymous complex type definition with simple conteft, not used
as the basd type definition of any type.

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

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

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

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

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

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

If no ASN{L type corresponding to Int-10-to-50, with a default value of "20" has alreadytbeen generated, th¢ following
type is alsq generated:

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

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

D.3.4.5 dlement declaration With a value constraint that is adfixed value

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

4xsd:element name="UnknownTelephong! type="xsd:token" fixed="undefined"/>

This elemeht declaration is mapped to the folowing ASN.1 type assignment:
UnknownTelephone ::= [DEFAULT-FOR-EMPTY AS "undefined"] XSD.Token ("undefined")

D.3.4.5.2 The following is an element declaration with an anonymous complex type definition. The complex tyfe definition
has simplelcontent and is not used.as 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>
€/xsd-element>

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

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

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

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

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

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

UnknownDescription ::= [EMBED-VALUES] [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 */})
(WITH COMPONENTS {embed-values ({"absent"}),
choice-1list (SIZE(0))})

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

This 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" fixed="20"/>

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

If no ASN|1 type corresponding to Int-10-to-50 with a fixed value of "20" has already beengenerated, thg following
type is alsq generated:

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

Ten-multiples,

twenty-multiples [NAME AS CAPITALIZED] [DEFAULT-FOR-EMPTY AS int20]
Twenty-multiples’ }

(WITH COMPONENTS {

int-10-to-50 (20),

stock-level (WITH COMPONENTS {..., ‘base (20)}),

ten-multiples (int20),

twenty-multiples (int20) })

D.3.4.6 dlement declarations that are nillable

D.3.4.6.1 The following example shows an element declaration that is nillable and whose type definition is an XED built-in
type.

4xsd:element name="Nillable-1" type="xsd:string" nillable="true"/>

This elemet declaration is mappedto the following ASN.1 type assignment:
Nillablel-1 ::= [USE-NIL]~ SEQUENCE ({
content XSD/String OPTIONAL }

D.3.4.6.2 The followingsexample shows an element declaration that is nillable and whose type definition iS an gnonymous
complex type definition.

4xsd:element name="Nillable-2" nillable="true">
sxsd:complexType>
<xsd:sequence>
<xsd:.element name="a" type="xsd:string"/>
<xsd:element name="b" type="xsd:string"/>
</xsd:sequence>

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

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

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

D.3.4.6.3 The following example shows an element declaration that is nillable, and whose type definition is a top-level
complex type definition.
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<xsd:complexType name="Fo0">
<xsd:sequence>
<xsd:element name="a" type="xsd:string"/>
<xsd:element name="b" type="xsd:string"/>
</xsd:sequence>
<xsd:attribute name="b" type="xsd:boolean"/>
</xsd:complexType>

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

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

b [ATTRIBUTE] BOOLEAN OPTIONAL,

a XSD.String,

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

Foo-nillable [USE-NIL] SEQUENCE ({

b [ATTRIBUTE] BOOLEAN OPTIONAL,
content Q‘E‘QTT‘E‘M{"‘E‘ {
a XSD.String,
b XSD.String } OPTIONAL }
Nillablef-3 ::= Foo-nillable

D.3.4.6.4 The following example shows an element declaration that is nillable, whose type definition is’a top-leyel complex
type definition, and which is used as the base type definition of another complex type definition.

The following schema components are defined in addition to the schema components of D.34.6.3:

4xsd:complexType name="Bar">
<xsd:complexContent>
<xsd:extension base="Foo">
<xsd:sequence>
<xsd:element name="z" type="xsd:string"/>
</xsd:sequence>
<xsd:attribute name=
</xsd:extension>
</xsd:complexContent>
{/xsd:complexType>

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

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

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

D.3.5  Mapping attribute uses and attribute declarations

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

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

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