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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.

described ih the ISO/IEC Directives, Part 1. In particular, the different approval criteria neede
the different types of document should be noted. This document was drafted in accordance with the

» are
 for

editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives or www.iee.ch/memibers

experts/refdocs).

Attention if drawn to the possibility that some of the elements of this document may be the su
of patent r|ghts. ISO and IEC shall not be held responsible for identifying any or all such p3

bject
ntent

rights. Detdils of any patent rights identified during the development of the-document will be in the

Introductioh and/or on the ISO list of patent declarations received (see ww¥xis0.org/patents) or th
list of patenft declarations received (see patents.iec.ch).

Any trade name used in this document is information given for the ‘eonvenience of users and doe
constitute an endorsement.

For an explanation of the voluntary nature of standards,‘thé meaning of ISO specific terms
expressiong related to conformity assessment, as well as‘information about ISO's adherence td
World Trad¢ Organization (WTO) principles in the Techni¢al Barriers to Trade (TBT) see www.iso

iso/foreword.html. In the IEC, see www.iec.ch/understanding-standards.

This docunjent was prepared by Joint Technical Committee ISO/IEC JTC 1, Information techng
Subcommittee SC 32, Data management and inter,change.

Alist of all parts in the ISO/IEC 19763 seri€sican be found on the ISO and IEC websites.

Any feedbagk or questions on this dociment should be directed to the user’s national standards bo
complete liting of these bodies can be found at www.iso.org/members.html and www.iec.ch/nat

p [EC
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Introduction

There is an increasing demand for systems to interoperate by exchanging information and data. These
exchanges are sometimes performed using 'documents’ such as XML documents and JSON documents.
The business information requirements conveyed by these documents are often specified in supporting
document models, for example, in XML schemas for XML documents and in JSON schemas for JSON
documents.

The information contained in these models - the metadata - can be registered using the facilities
specified by this document. Most of the metaclasses specified in this document are subclasses of the

1 WL I ToVaWWA & nPall WaVe e WP Wa e Vo ¥ IV Bl - 2 . 2o 1 =70
metgcrasses SPCELINICU T IOU/ILG 17 /700°1VU.2U 1%, 7.1, 7.4 dI1U 7.0.

Whelre there is an overlap of the universe of discourse of the business information/rgquirements
specified in the registered models, the mappings between registered models can-then b¢ registered
using the facilities specified in ISO/IEC 19763-10:2014, Clause 8, thus enabling further interjoperation.

A mpdel registry, as specified using any of the metamodels described jidSO/IEC 19763, uses the
comfnon facilities specified in ISO/IEC 11179-3:2013, Clauses 6, 7 and 8. Axmodel registry if, therefore,
a paft of a metadata registry.

© ISO/IEC 2021 - All rights reserved v


https://iecnorm.com/api/?name=af4bfbbdc2f11aeaf9b43daa98ccec32



https://iecnorm.com/api/?name=af4bfbbdc2f11aeaf9b43daa98ccec32

INTERNATIONAL STANDARD ISO/IEC 19763-16:2021(E)

Information technology — Metamodel framework for
interoperability (MFI) —

Part 16:
Metamodel for document model registration

1 Bcope

The [primary purpose of the ISO/IEC 19763 series is to specify a metamodel framework for
inteffoperability. This document specifies a metamodel for registering documentmodels (of schemata).
Exarpples of such document models include:

— $pecifications for XML documents (using XML schemal3]);
— $pecifications for JSON documents (using JSON schemal2l).

This|metamodel was developed taking into account the requirements for both XML schenpa and JSON
schema, but is applicable to all current specifications for doeunient models.

2 Normative references

The [following documents are referred to in the text in such a way that some or all of their content
consftitutes requirements of this document. For dated references, only the edition cited ppplies. For
undgted references, the latest edition of theifeferenced document (including any amendments) applies.

ISO/JEC 19763-10:2014, Information teghnology — Metamodel framework for interoperabilfty (MFI) —
Part(10: Core model and basic mapping

ISO/[EC 11179-3:2013, Information technology — Metadata registries (MDR) — Part|3: Registry

metdmodel and basic attributes.

3 Terms, definitions and abbreviated terms

3.1 | Terms and\definitions
For the purpeses of this document, the following terms and definitions apply.

ISO 4ndAEC maintain terminology databases for use in standardization at the following addresses:

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

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

3.1.1
document
unit of data that is well-formed according to some agreed specification

Note 1 to entry: In this document, examples of a unit of data that is referred to as a document include, but are not
restricted to, XML documents and JSON documents.

[SOURCE: ISO/IEC TR 24716:2007, 4.4, modified — Note 1 has been added.]

© ISO/IEC 2021 - All rights reserved 1
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3.1.2
document

9763-16:2021(E)

schema

formal specification of the structure of a document (3.1.1)

Note 1 to entry: The same schema can be used for multiple documents.

3.1.3
document

schema language

language used to specify document schemata

3.14

namespace

set of charafter strings available for naming entities of specific classes within a specific scope

3.1.5
node
elements, c

[SOURCE: IS

mments, processing instructions, and text in a document

0 24531:2013, 4.35 modified — The definition in the source document specifically refdrred

to XML dodquments but is applicable to all documents; the references to XML"and Note 1 have peen
removed.]

3.1.6

node enumleration

list of namefd values used as the range of a particular node (3.1.5)

3.2 Abbreviated terms

Abbreviatefl terms Definition

JSON JavaScript Objéect Notation

MFI Core anfd mapping Metamodel\Framework for Interoperability Core and mapping

MFI Documgnt model registration 2 Metamaodel Framework for Interoperability document model

registration

MDR Metamfodel Metadata registries metamodel

URL Uniform Resource Locator

XML eXtensible Markup Language

a2 Whenevdr this abbreviation is used, this document is referring to itself.

4 Conformance
4.1 General
Any claim pficonformance to this document shall support the metamodel specified in Clauge 5,

depending on a degree of conformance as described below.

4.2 Degree of conformance

4.2.1 General

The distinction between “strictly conforming” and “conforming” implementations is necessary
to address the simultaneous needs for interoperability and extensions. This document describes
specifications that promote interoperability. Extensions are motivated by needs of users, vendors,
institutions and industries, but are not specified by this document.

© ISO/IEC 2021 - All rights reserved
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A strictly conforming implementation may be limited in usefulness but is maximally interoperable
with respect to this document. A conforming implementation may be more useful but may be less
interoperable with respect to this document.

4.2.2 Strictly conforming implementation

A strictly conforming implementation:

a) shall support the metamodel specified in Clause 5;

b) shall not use, test, access, or probe for any extension features nor extensions to the metamodel

4.2.3 Conforming implementation

A co

a)
b)

NOT
NOT

4.3

Any

stating:

b)

5.1

Figu
sche

Fpecified Im Clause 5.

hforming implementation:
shall support the metamodel specified in Clause 5;

hs permitted by the implementation, may use, test, access, or probe for any extension
bxtensions to the metamodel specified in Clause 5.

1 All strictly conforming implementations are also conformingjimplementations.

£ 2 The use of extensions to the metamodel can cause undéfined behaviour.
Implementation conformance statement-{I1CS)

claim of conformance to this document shallinclude an implementation conformanc

Wwhether it is a strictly conforming implementation (4.2.2) or a conforming implementa

vhat extensions, if any, are supporited or used if it is a conforming implementation.

dtructure of MFI Document model registration

Overview of ME['Document model registration

e 1 shows the metamodel for the registration of document models such as XML schem
mas.

features or

P statement

fion (4.2.3);

hs and JSON

© ISO/IEC 2021 - All rights reserved
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Document_Schema_Language

name [1..1]

version [0..1]
encoding [0..1]

url [0..1]
further_details [0..1]

describing_language [ 1..1

Namespace

(from ISO/IEC 11179-3)

cited_namespace [ 1..1

0.*

Document_Schema_Namespace

role 1111
L 1

used_namespace

Schema_Reuse_Type

designation [1..1]
description [0..1]

schema_reuse_ [1..1

expressed_schema

roled_namespace

1.1

Document_Schema

0..*

named_schema

1.1

subject_reuse

" et
categortsaton

categorised)
schema_lréuse

0..*

name [1..1]
context [0..1]

revision_status [0..1]

reused_schema

1.1

0..*

object_reuse

Schema_Reuse

containing_schema @ 1..1
1.*

node_model_element

recipient_schema
xor

0..*

object_reuse

Node

1.1

name [0..1]

type [0..1]
namespace [0..1]
datatype [0..1]

minimum_occurrences [0..1]
maximum_occurrences [0..1]

recipient_node

1.1

0.7

inferior_relationship

associated snamespace [0..1]

parent_node

1.%

superior_relationship

0.*

child_node

7

Restricted_Node

restriction_base [0..1]

restriction_pattern [0..1]

7

. —

Enumerated,"Node

enumerated .node

value [1..1]

@ 1.1
0..* | node_enumeration

Node_Enumeration

0.*

Node_Relationship
[none]
categorised_|0..*

node_relationship

node_relationghip_

1..1] categorisation

N

Node_Relationship_Type

designation [1..1]
description [0..1]

annotation [0..1]

Figure 1 — Metamodel of MFI Document model registration

The metamodel for document model registration comprises the following metaclasses:

Document_Schema

Document_Schema_Language

Document_Schema_Namespace

Enumerated_Node, a subclass of Restricted_Node
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— Namespace (which shall be in accordance with ISO/IEC 11179-3:2013, 7.2.2.3)
— Node

— Node_Enumeration

— Node_Relationship

— Node_Relationship_Type

— Restricted_Node, a subclass of Node

— $chema_Reuse
— Ppchema_Reuse_Type

The netamodel is described in detail in Annex A. Detailed specifications of the metaclasses gqre provided
in 5.B.

Exarpples of the registration of document models using this metamodel are provided in Aniex C.

5.2 | Association between MFI Document model registration-and MFI Core and mapping

The pssociations between the metaclasses specified in this docliment and the metaclassesfin MFI Core
and mapping (ISO/IEC 19763-10:2014, 7.1, 7.2 and 7.3) are shown in Figure 2.

Modelling_Language 1.1 0. Model 0/ 0 Model_Element
from MFI Core and mapping) (from MFI Core and mapping) (from MFI Core and mapping)
Zﬁ A
Dlocument_Schema_Language | | Document_Schema |

| Document_Schema_Namespace |—

| Schema_Reuse_Type |—

Restricted_Node

merated_Node

Hd

—I Node_Enumerafion |

| Node_Relationship_Type |—

—| Node_Relationghip |

Key

[r specialisation of metaclasses

Figure 2 — Associations between MFI Document model registration
and MFI Core and mapping

Document_Schema_Language in this document is a specialisation of (or subclass of) Modelling_
Language (in accordance with ISO/IEC 19763-10:2014, 7.1).

Document_Schema in this document is a specialisation of Model (in accordance with
ISO/IEC 19763-10:2014, 7.2).

All the remaining metaclasses are specialisations of Model_Element (in accordance with
ISO/IEC 19763-10:2014, 7.3).

The association between Document_Schema and Document_Schema_Language in this document is a

specialisation of the association between Model (in accordance with ISO/IEC 19763-10:2014, 7.2) and
Modelling_Language (in accordance with ISO/IEC 19763-10:2014, 7.1).

© ISO/IEC 2021 - All rights reserved 5
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The association between Document_Schema and the remaining metaclasses specified in this document
are specializations of the association between Model (in accordance with ISO/IEC 19763-10:2014, 7.2)
and Model_Element (in accordance with [SO/IEC 19763-10:2014, 7.3).

MFI Core and mapping (ISO/IEC 19763-10:2014, Clause 9) explains that instances of the metaclasses
specified in 5.3 can be extended by the types defined in ISO/IEC 11179-3:2013, Clauses 7 and 8. Annex B
provides suggested type extension for each of the metaclasses specified in 5.3.

5.3 Metaclasses in MFI Document model registration

n

5.3.1 Dog¢ument-Schema

Document_$chema is a metaclass each instance of which represents a representation of a parti

document sfhema.

Superclass

Model (whidh shall be in accordance with ISO/IEC 19763-10:2014, 7.2)

rular

Attribute DataType Multiplicity Description
name String 1.1 A statement specifying the name by which this
document schema is knowi
context String 0.1 A statement describing-the universe of discourse
covered by this document schema.
revision_status  String 0.1 A statement describing revision or version status of this
document schema.
Reference Class Multiplicity Description Inverse Precedenc¢e
describing_ Document_ 1.1 The docuinent schema expressed_ No
language Schema_ language in which schema
Language this'schema is expressed.
roled_ Document_ 0.* The set of namespaces named_ Yes
namespace Schema_ that are cited in this schema
Namespace schema.
node_model| Node 1,.* The set of nodes containing_ Yes
element contained within this schema
document schema.
subject_reuge Schema_Reuse 0.* The set of schema reused_ Yes
reuses that record that schema
this schema is reused
within another schema
(the recipient schema) or as
anode in another schema
(the recipient
node).
object_reus¢ Schema_Reuse 0.* The set of schema reuses recipient_ Yes
tThatrecord that this SChema
schema reuses another
schema (the reused
schema).
Constraints
[None]
6
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Document_Schema_Language is a metaclass each instance of which represents a representation of a
particular document schema language.

Superclass

Modelling_Language (which shall be in accordance with ISO/IEC 19763-10:2014, 7.1)

Attribute DataType Multiplicity Description

name String 1.1 A statement specifying the name by which this
document schema language is known.

versjon String 0..1 A statement specifying the version of thils
particular document schema language.

encdding String 0.1 A statement specifying the encoding'that is used
within this particular documeft;schema
language.

url String 0..1 A statement specifyingthe URL that may be used to
access the specification of this particular
document schema language.

further_details String 0.1 A statement proyiding any necessary furjther details
necessary to‘unambiguously specify thid particular
document §chéma language.

Reférence Class Multiplicity Description Inverse Precedence

expilessed_schema Document_Schema 0.* The set of describing_language Yds
decument

Con

straints

[Note]

5.3.3

Document_Schema_Nameéspace

sehemas that
are expressed
in this
language.

Docyment_Schema_Namespace is a metaclass each instance of which represents a represgntation of a

partjcular namespace that.iscited within a schema.

Superclass

Model_Element (which’shall be in accordance with [SO/IEC 19763-10:2014, 7.3)

Attrfibute DataType Multiplicity Description

role String 1.1 A statement specifying the role that this particulaf namespace
is playing within the related document schema. Hxamples are
“Target”, “Prefix” and “Default”.

Reférence €lass Multiplicity—DBescription Inverse Precedence

cited_namespace = Namespace 1.1 The namespace cited used_namespace  No
for use with this role
in the related
document schema.

named_schema Document_ 1.1 The document roled_namespace No

Schema schema for which this

namespace is specified
with this role.

Constraints

[None]

© ISO/IEC 2021 - All rights reserved
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5.3.4 Enumerated_Node

Enumerated_Node is a metaclass each instance of which represents a representation of a particular
type of node within a schema, a restricted node for which there is a set of permitted values specified for
the restricted node.

Superclass

Restricted_Node

Attribute DataType Multiplicity Description

[None]

Reference Class Multiplicity Description Inverse Precedende
node_ Node_ 2.* The set of valid enumerated_ Yes
enumeratioh Enumeration values for this node. node

Constraintp

[None]

5.3.5 Namespace

Namespace|is a metaclass defined in ISO/IEC 11179-3:2013, 7Z2.2.3. It is shown here to indicat¢ the
additional reference required for this document.

Superclass
[None]
Attribute DataType Multiplicity Description
[None]
Reference Class Multiplicity Description Inverse Precedenice
used_namegpace  Document_Schema_ 0.* The set of cited_namespace Yes
Namespace document
schema
namespace
within which
this
namespace is
the cited
namespace.
Constrainty
[None]
5.3.6 Node

Node is a metaclass each instance of which represents a representation of a particular node within a
schema. Node has one subclass; Enumerated_Node.

Superclass

Model_Element (which shall be in accordance with ISO/IEC 19763-10:2014, 7.3)

Attribute DataType Multiplicity Description

name String 0..1 A statement specifying the name for this node.

type String 0..1 A statement specifying the type of this node. Examples are

» o« ” o« » o« » o« » o«

“simple”, “complex”, “group”, “sequence”, “choice”, “element”
and “attribute”.

8 © ISO/IEC 2021 - All rights reserved
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namespace String 0.1 A statement specifying the namespace to be used for this node.
This shall only exist if the namespace for the node differs
from the namespace specified as the default namespace for
the document schema of which this node is a component part
or if there is no default specified for the document schema.
datatype String A statement specifying the datatype for this node.
minimum_ String A statement of the minimum number of occurrences of
occurrences values of this node. In most circumstances this will be “0”
(indicating that the note is optional) or “1” (indicating that
the node is mandatory).
maxHRHR— String L A-statemrent-of-themaxdmumnumber-ofocqurrences of
occyrrences values of this node. In most circumstances, this will be “1”
or “unbounded”.
Refgrence Class Multiplicity Description Inverse Precedence
contpining_ Document_ 1.1 The schema that node_model_ No
schema Schema contains this node. element
objeft_reuse Schema_ 0.* The set of schema recipient_ Yes
Reuse reuses that record that node
this node reuses a
schema (the reused
schema).
infefior_ Node_ 0.* The set of node parent_node Yes
relationship Relationship relationships.through
which this
node is'the parent of
othéprnoddes.
supgrior_ Node_ 0.* The'set of node child_node Yes
relaionship Relationship relationships through

Conptraints
[Note]

5.3.7

Node_Enumeration

which this node is the
child of other nodes.

Nod¢_Enumeration is a métaclass each instance of which represents a representation of a particular

per

Superclass

Model_Element (which shall be in accordance with ISO/IEC 19763-10:2014, 7.3)

itted value for an-enumerated node.

Attriibute DataType Multiplicity Description
valyl String 1.1 A specification of the actual permitted value.
anngtation String 0.1 A statement describing the meaning of the valud.
Reference Class Multiplicity Description Inverse Precedence
enumerated_ Enumerated_ 1.1 The enumerated node_ No
node Node node for which this enumeration

value is a permitted

value.
Constraints
[None]
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5.3.8 Node_Relationship

Node_Relationship is a metaclass each instance of which represents a representation of a particular
relationship between two nodes.

Superclass
Model_Element (which shall be in accordance with ISO/IEC 19763-10:2014, 7.3)
Attribute DataType Multiplicity Description
[None]
Reference Class Multiplicity Description Inverse Precedence
node_ Node_ 1.1 The categorisation of this categorised_ No
relationship| Relationship_ node relationship. node_
categorisatipn  Type relationship
parent_node Node 1.1 The referenced node that inferior_ No
is the parent node in this relationship
node
relationship.
child_node Node 1.* The set of referenced superior® No
nodes, each element of relatiohship
which is a child node in
this node relationship.
Constraints
[None]
5.3.9 Node_Relationship_Type
Node_Relatlonship_Type is a metaclass each instance.“of which represents a representation |of a
particular dategorisation of a set of node relationships:
Superclass
Model_Elemgnt (which shall be in accordance with ISO/IEC 19763-10:2014, 7.3)
Attribute DataType Multiplicity Description
designation String 1.1 A statement specifying the category of the associated pode
relationships.
description String 0..1 A statement explaining the meaning of the designgtion
statement for this node relationship type.
Reference Class Multiplicity Description Inverse Precedence
categorised| Noder 0.* The set of nodere-  node_ Yes
node_ Relationship lationships that are  relationship_
relationship categorised by this  categorisation
node relationship
type.
Constraints
[None]
10 © ISO/IEC 2021 - All rights reserved
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Restricted_Node is a metaclass each instance of which represents a representation of a particular type
of node within a schema, a node for which there is a restriction, such as a pattern, placed upon the
values of the node.

Superclass

Node

Attribute DataType Multiplicity Description

restriction_base String 0.1 A statement specifying the datatype within which each of
the vatuesof therode s to bespecified:

restfiction_ String 0.1 A statement specifying any pattern that i§to lLe applied to

pattprn the values specified for the node.

Reférence Class Multiplicity Description Inverse Prededence

[Note]

Conftraints

[Note]

5.3.11 Schema_Reuse

Schema_Reuse is a metaclass each instance of which representsa representation of a particplar schema

reuse within another schema or of a particular schema reusé.as a node within a schema.

Superclass

Model_Element (which shall be in accordance with ISOAEC 19763-10:2014, 7.3)

Attrjibute

assolciated_
namfespace

Refdrence

schema_reuse_
cateporisation

reused_schema

recipient_schenia

DataType
String

Class

Schema_Reuse_
Type

Document_
Schiema

Document_
Schema

Multiplicity
0.1

Multiplicity
1.1

1.1

1.1

Description

A statement of any namespace associated with the reused
schema.

]

Description Inverse recedence

The categorised_schema_ No
categorisation reuse
of this schema

reuse.

The schema subject_reuse No
thatis reused
through this

schema reuse.

The schema object_reuse No
that reuses
the schema
designated
as the reused

recipient_
node

Node

© ISO/IEC 2021 - All rights reserved

1.1

SCheIma cited
in this schema
reuse.

The node that object_reuse No
reuses the

schema des-

ignated as the

reused schema

cited in this

schema reuse.
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Constraints

One, but not both, of recipient_schema or recipient_node shall exist.

5.3.12 Schema_Reuse_Type

Schema_Reuse_Type is a metaclass each instance of which represents a representation of a particular
categorisation of a set of schema reuses.

Superclass
Model_Element (which shall be in accordance with ISO/IEC 19763-10:2014, 7.3)
Attribute DataType Multiplicity Description
designation String 1.1 A statement specifying the category of the associatéd'scHema
reuses.
description String 0..1 A statement explaining the meaning of the désighation state-
ment for this schema reuse type.
Reference Class Multiplicity Description Inverse Precedence
categorised,| Schema_Reuse 0.* The set of node schema_reuse_ Yes
schema_reuge relationships that are categarisation
categorised by this node
relationship type.
Constraints
[None]

12 © ISO/IEC 2021 - All rights reserved
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Annex A
(informative)

Description of the metamodel

Figure A.1 repeats the metamodel for the registration of document models, which is then informally
described in detail.

© ISO/IEC 2021 - All rights reserved 13
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Document_Schema_Language

name [1..1]

versiop [0..1] Namespace

encoding [0..1] (from ISO/IEC 11179-3)

url [0..1]

further_details [0..1] cited_namespace | 1..1 Schema_Reuse_Type
describing_language | 1..1 0..* | used_namespace designation [1..1]

- description [0..1]
Document_Schema_Namespace

schema_reuse_ [1..1

role 1111 " e
L J UGKUSUI 1oatiurl

roled_namespace | 0..*

categorised)
0.."| expressed_schema 1..1|named_schema 0..* [ schema_lreuse
Document_Schema 1.1 subject_reuse Schema_Reuse
name [1..1] reused_schema 0."l associated mamespace [0..1]

context [0..1] 1.1 object_reuse
revision_status [0..1]

recipient_schema 0..*
xor

containing_schema @ 1..1

object_reuse

1..*|node_model_element 0.¢
Node 1.1
name [0..1] recipient_node
type [0..1] 1.1 ) ) .
namespace [0..1] o inferior_relationship Node_Relationship
datatype [0..1] parent_node 0.” Tnone]
minimum_occurrences [0..1] 1 ) i )
. . superior_relationship
maximum_occurrences [0..1]
child_node 0.*
ZF categorised_|0..”
Restricted Node node_relationship
= (
restriction_base [0..1] [ node. relationghip
restriction_pattern [0..1] 1..1| categorisation|
ZP o Node_Relationship_Typ¢
Enumerated,"Node designation [1..1]
description [0..1]

enumerated_noc‘ié T 1.1

0..* | node_enumeration

Node_Enumeration

value [1..1]
annotation [0..1]

Figure A.1 — Metamodel of MFI Document model registration (repeated)
Each document schema language is a language or notation that is used to model information
requirements in a document schema. In addition, each document schema language:

— may be the language used to express zero, one or more document schemas (each of which are an
expressed schema); not every document schema language has to be used to express a document
schema;

— shall have a name, which is a unique name by which this document schema language is known;

14 © ISO/IEC 2021 - All rights reserved
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language; not every document schema language has to have a version;

6:2021(E)

may have a version, which is a statement specifying the version of this particular document schema

may have an encoding, whichisastatementspecifying the encodingthatisused within this particular

document schema language; not every document schema language has to have an encoding;

may have a URL, which is a statement specifying the URL that may be used to access the specification

of this particular document schema language; not every document schema language has to have a
URL;

may have a further_details, which is a statement providing any necessary further details necessary

ent schema

Each
conf

Each
docy

CITCr T oS crooroT

anguage has to have a further_details.

STt TITT crotcorty

document schema is a textual representation of the information to be included in"doc
brm to this document schema. In addition, each document schema:

bhall be expressed in one and only one document schema language (the deséribing lang
thall be comprised of one or more nodes (each of which are node modél elements);

may be specified with zero, one or more document schema namespaces (each of which
hamespace); not every document schema has to be specifiedwith a document schema 1

may be reused within zero, one or more schema reuses (each’of which are a subject reus
Hocument schema has to be specified with a subject schiema reuse;

may be reuser of subject schema cited in zero, pie)or more schema reuses (each of w
bbject reuse); not every document schema has-to‘be specified with an object schema re

thall have a name, which is a unique name bywhich this document schema is known;

schema; not every document schemahas to have a context;

may have a revision_status which is a statement describing revision or version st
Hocument schema; not everydocument schema has to have a revision_status.

document schema naniespace is a representation of a particular namespace that is cif
ment schema. In addition, each document schema namespace:

bhall be specifiedwith one and only one namespace (the cited namespace);
bhall be specified for one and only one document schema (the named schema);

bhall have/a role, which is a specification of the role that the specified namespace is pla
'he related document schema; examples are “Target”, “Prefix” and “Default”.

Eac

hments that

uage);

are a roled
amespace;

b); not every

hich are an
1se;

may have a context which is a description of the universe of discourse covered by the document

htus of this

ed within a

ying within

namespace is a set of designations or scoped identifiers for a particular need. In ad

ition to the

attributes and relationships defined in the MDR Metamodel, each namespace shall be specified with
one and only one document schema namespace (the used namespace).

Each node is a representation of a particular node within a document schema. In addition, each node:

shall be within one and only one document schema (the containing schema);

reuse); not every node has to be specified with an object schema reuse;

may be specialised as a restricted node; not every node has to be specialised as a restricted node;

may be reuser of subject schema cited in zero, one or more schema reuse (each of which is an object

may be specified as superior node within zero, one or more node relationships (each of which is a

superior relationship); not every node has to be specified as superior node within anode relationship;

© ISO/IEC 2021 - All rights reserved
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— may be specified as inferior node within zero, one or more node relationships (each of which is an
inferior relationship); not every node has to be specified as inferior node within a node relationship;

— may have a name, which is a unique name by which this node is known; not every node has to have
a name;

» o«

— may have a type, which is a specification of the type of this node; examples are “simple”, “complex”,

“group”, “sequence”, “choice”, “element” and “attribute”; not every node has to have a type;

— may have a namespace, which is the namespace to be used for this node; this shall only exist if

the namespace for the node differs from the namespace specified as the default namespace for the
docum ntschema ofwhich thic nade ic 9 camnonent part or lf thern is no-default snecified fo the

T o CITCTIIo O Vv IrrcIr oo o oo oo C oI oTrrerro o Tro—ocroarcopeoctrrec

documegnt schema; not every node has to have a namespace;

— may hape a datatype, which is a specification of the datatype for this node; not every node has to
have a dlatatype;

— may haye minimum occurrences, which is a statement of the minimum numbgeg-6f occurrences of
values ¢f this node; in most circumstances this will be '0' (indicating that the'note is optiondl) or
'"1" (indjcating that the node is mandatory; not every node has to have a 'statement of minifnum
occurrgnces;

— may haje maximum occurrences, which is a statement of the maximum number of occurrences of
values ¢f this node; in most circumstances this will be “1” or “ufibounded”; not every node has to
have a §tatement of maximum occurrences.

Each restri¢ted node is a representation of a particular nodeswithin a document schema, a nodg for
which therg is a restriction, such as a pattern, placed uped the values of the node. In addition, [each
restricted njode:

— may be|specialised as an enumerated node; not évery restricted node has to be specialised gs an
enumeifated node;

— may haye a restriction base, which is a spécification of the datatype within which each of the values
of the npde is to be specified; not everyrestricted node has to have a restriction base;

— may haye a restriction pattern, which is a specification of any pattern that is to be applied t¢ the
values gpecified for the node; notievery restricted node has to have a restriction pattern.

Each enumgrated node is a representation of a particular node within a document schema, a restrjcted
node for which there is a sef of permitted values specified for the restricted node. In addition, feach
enumerated node:

— shall bq specifieddHith two or more node enumerations (each of which is a node enumeration).

Each node gnumeration is a representation of a particular permitted value for an enumerated node. In
addition, each/hode enumeration:

— shall be specified for one and only one enumerated node (the enumerated node);
— shall have a value, which is a specification of the actual permitted value;

— may have an annotation, which is a description of the meaning of the value; not every node
enumeration has to have an annotation.

Each node relationship is a representation of a particular relationship between two nodes. In addition,
each node relationship:

— shall be categorised with one and only one node relationship type (the node relationship
categorisation);

— shall be specified with as parent one and only one node (the parent node);

16 © ISO/IEC 2021 - All rights reserved
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— shall be specified with as child one or more node (each of which is a child node).

Each node relationship type is a representation of a particular categorisation of a set of nodes
relationships. In addition, each node relationship type:

— may be categorisation for zero, one or more node relationship (each of which is a categorised node
relationship);

— shall have a designation, which is a statement specifying the category of the associated node
relationships;

— may have a description, which is a statement explaining the meaning of the designation statement
for this node relationship type; not every node relationship type needs to have a deseription.

Eachl schema reuse is a representation of a particular schema reuse within another’schema or of a
partjcular schema reuse as a node within a schema. In addition, each schema reusé;

— shall be categorised by one and only one schema reuse type (the schemafelise categorisation);
— shall be specified as reuse of one and only one document schema (the'reused schema);
— shall be specified for reuse by either, but not both, one and only,one:

— document schema (the recipient schema);

— node (the recipient node);

— may have an associated namespace, which is a statement of any namespace associated with the
reused schema; not every schema reuse needs té have an associated namespace.

Each schema reuse type is a representation of dparticular categorisation of a set of schenle reuses. In
addifion, each schema reuse type:

— may be categorisation for zero, one or¥more schema reuse (each of which is a categorised schema
reuse);

— shall have a designation, which-is a statement specifying the category of the associqted schema
"euses;

— may have a description, which is a statement explaining the meaning of the designation statement
for this schema reuse\type; not every schema reuse type needs to have a description.

© ISO/IEC 2021 - All rights reserved 17


https://iecnorm.com/api/?name=af4bfbbdc2f11aeaf9b43daa98ccec32

ISO/IEC 19763-16:2021(E)

Annex B
(informative)

Relationship of metaclasses to the MDR Metamodel

As explained in ISO/IEC 19763-10:2014, Clause 9, instances of the metaclasses defined in this document
can be extended by the types defined in ISO/IEC 11179-3:2013, Clauses 7 and 8, as follows.

— InstancEs of Document_Schema_Language may be extended as an Identified_Item_and|as a
Designptable_Item.

— Instandes of Document_Schemamaybe extended asan Administered_Item and asaDesignatable_
Item.

— Instandes of Node (and its subclasses Restricted_Node and Enumerated_Node) may be extended
as an Aministered_Item or an Attached_Item and as a Designatable_Iltem.

— Instandes of Node_Enumeration may be extended as an Attached_Item and as a Designatgble_
Item.

— Instandes of Node_Relationship may be extended as an Admirtistered_Item.

— Instandes of Node_Relationship_Type may be extendéd“as an Administered_Item and [as a
Designptable_Item.

— Instandes of Schema_Reuse may be extended as antAdministered_Item.

— Instandes of Schema_Reuse_Type may be*extended as an Administered_Item and ps a
Designptable_Item.

— Instandes of Document_Schema_Namespace may be extended as an Administered_Item.

18 © ISO/IEC 2021 - All rights reserved
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(informative)
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Examples of document model registration

C.1 Overview

This

Docyment model registration. The examples are not exhaustive.

The

examples all follow the same format. First the example models are presented, and

annex illustrates the registration of document models using the metamodel specilfied in MFI

this is then

followed by a set of illustrative instances. Each instance is identified with the'rfame of the netaclass in

angle brackets.

Objefct identifiers, of the form "ObjectXXXX" are introduced to help with the description of th
Hetailed specification of these identifiers is beyond the scope of#his document.

The
C.2

This
Figufe C.1.

qa.

Simple JSON example

w

Student

1..

1

0.*

example is based on a student registration scenafrio which is shown as a UML class

e examples.

diagram at

Qualification

qualification cqde [1..1]

qualification na
awarding body

me [1..1]
[1..1]

1.1

0.*

A is award of

Student Qualjfication

is of B « is awarded to
0.* student number [1..1] awarded date [1..1]
tudent Registration student name [1..1]
gfade awarded:[0..1]
0.t Course .
1 Presentation 0 1.1 Coursp
is for p is of
start date [1..1] number [1.[1]
end date [0..1] title [1..1]
duration [0..1]
0.*
A lectures on
0.
Lecturer
number [1..1]
name [1..1]

Figure C.1 — UML class diagram for the student registration scenario

© ISO/IEC 2021 - All rights reserved
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The JSON Schema for this scenario is given in Figure C.2.

"$schema":

"title":

"$id": "http://mydomain.ac.uk/schemas/course-presentation.json",
"course presentation JSON Schema",
" type" : ‘lobject" ,

"http://json-schema.org/schema#",

"properties":
"course": {

"end-date":

"start-date": {"type": "string"},

"registrations": {

{

"Sref": "#/definitions/course"},

{"type": "string"},

" type .
I

"required":

1

’
"definitions":

" type ".

"items": [{"$ref": "#/definitions/student-registration"}]

"course",
"start-date"

"student-registration": {

"properties": {
"student"

w arrayu ,

[

{
"object",

{"Sref": "#/definitions/student"},

"grade-awarded": {"$ref": "#/definitions/grade"}

b,
b,

"course": {

"properties": {

"duration":

"required": ["student"]

"type": "object",

"number": {"type": "strimng"},
"title": {"type": "string"},
{"type'"¢\ "string"},
"course-lecturer! {7 {

1

},

"lecturer": {
"type": "object"
"properties": {

b,

" type n : " array" ,
"items": [{)'Sref": "#/definitions/lecturer"}]
}
},
"required" :( [
"number',
"title"
1
},
"gradel:. {
Ytype": "string",
"enum": [
llall ,
"b" ,
llcll ,
"d"
llell

4

"number": {"type": "string"},
"name": {"type": "string"}

Figure C.2 — JSON schema for the student registration scenario (1 of 2)

20
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"required": [
"number",
"name"
1
},
"student": {
"type": "object",
"properties": {
"student-number": {"type":
"student-name": {"type":
"student-qualifications": {
"type": "array",
items

}

},

"required": [
"student-number",
"student-name"

1

},
"award": {

" type " : "object" ,

"properties": {
"qualification" {"$ref":
"award-date": {"type":

b,

"additional-properties":

"required": [
"qualification",
"award-date"

"false",

1
b,
"qualification": {

"type": "object",

"properties": {
"qualification=code":
"qualification-name":
"awarding-bedy": {"type":

},

"required":. [
"qualification-code",
"qualification-name",
"awarding-body"

"string"},
"string"},

[{TsTer™T "#/definitions/award " F]

"#/definitidns/qualification"}|,
"string"}

{ " type " :
{ " type n :
"string"}

"string"},
"string"},

Figure C.2 — JSON schema for the student registration scenario (2 of 2)

Figure .5 provides the objectinstances to 1llustrate the registration of this JSUN schema.

© ISO/IEC 2021 - All rights reserved
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<Document_Schema_Language> <Node>
Object1001 Object1102
Attribute/Reference Literal/Instance Attribute/Reference Literal/lnstance
name "http://json-schema.org/ name "course-presentation”
schema#"
type "object"
expressed_schema Object1101
containing_schema Object1101
inferior_relationship Object1103

<Node_Relationship_Type>

Object1051

Attribute/Reference

Literal/Instance

<Node_Relationship>
Object1103

de*ignation

"property within object”

cafgorised_node_
relgtionship

Object1103, Object1111,
Object1117, Object1130,
Object1134, Object1140,
Object1145

Attribute/Reference

Literal/Instance

parent_node

Object1102

Objgct1052

<Nofle_Relationship_Type>

Atfribute/Reference

Literal/Instance

degignation

"reference by parent to
child"

categorised_node_
relgtionship

Object1105, Object1109,
Object1113, Object1115,
Object1122, Object1138,
Object1142

child_node Object1104, Object1106,
Object1107, Object108

node_relationship_ Object1051
categorisation

<Node>

Object1104
Attribute/Reference Literal/Instance
name "course"
type "property-array"

<Dofument_Schema>
Objgct1101

minimum=0€currences

nqn

Atfribute/Reference

Literal/Instance

contdiping_schema Object1101
inferior_relationship Object1105
superior_relationship Object1103

nae "http://mydomain.ac.uk/

schemas/course-

presentation.json" <Node_Relationship>

Object1105

corptext "course presentation JSON

Schema" Attribute/Reference Literal/Instance
degcribing_language Object1001 parent_node Object1104
nogle_model_element Object1102; Object1104, child_node Object1116

Object1106,-Object1107, - - -

Object1108, Object1110, node_relationship_ Object1052

Figure C.3 — Registration of the JSON schema for the student registration scenario (1 of 6)

Obijectt112, Object1114, categorisation

Object1116, Object1118,

Object1119, Object1120,

Object1121, Object1123, <Node>

Object1129, Object1131, Object1106

Object1132, Object1133,

Object1135, Object1136, Attribute/Reference Literal/Instance

Object1137, Object1139, N ;

Object1141, Object1143, name start-date

Object1144, Object1146, . N

Object1147, Object1148 type property
datatype Sulre)
minimum_occurrences "
containing_schema Object1101
superior_relationship Object1103

© ISO/IEC 2021 - All rights reserved
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<Node> <Node>

Object1107 Object1112
Attribute/Reference Literal/Instance Attribute/Reference Literal/Instance
name "end-date" name "student"
type "property" type "property"
datatype "string" minimum_occurrences "
containing_schema Object1101 containing_schema Object1101
superior_relationship Object1103 inferior_relationship Object1113

superior_relationship Object1111
<Node>
Object1108

Attribute/Reference

Literal/Instance

<Node_Relationship>
Object1113

name "registrations"” Attribute/Reference Literal/Instance
type "property-array"” parent_node Object1112
containing_schema Object1101 child_node Qbject1133
inferior_relationship Object1109 node_relationship_ Object1052
categorisation
superior_relationship Object1103
<Node>
<Node_Relationship> Object1114
Object1109
Attribute/Reference Literal/Instance
Attribute/Reference Literal/Instance
Hhame "grade-awarded"
parent_node Object1108
type "property”
child_node Object1110
containing_schema Object1101
node_relationship_ Object1052
categorisation inferior_relationship Object1115
superior_relationship Object1111
<Node>
Object1110

Attribute/Reference

Literal/Instance

<Node_Relationship>
Object1115

name "student-registration" Attribute/Reference Literal/Instance
type “object" parent_node Object1114
containing_schema Object1101 child_node Object1123
inferior_relationship. Object1111 node_relationship_ Object1052
categorisation
superior_relatighship Object1110
<Node>
<Node_Relationship> Object1116
Objectl 111
Attribute/Reference Literal/Instance
Attribute/Reference Literal/Instance
Name "course"
parent_node Object1110
Type “object*
child_node Object1112, Object1114
containing_schema Object1101
node_relationship_ Object1051
categorisation inferior_relationship Object1117
superior_relationship Object1105

© ISO/IEC 2021 - All rights reserved
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<Node_Relationship>
Object1117

Attribute/Reference

Literal/Instance

parent_node

Object1116

child_node

Object1118, Object1119,
Object1120, Object1121

node_relationship_
categorisation

Object1051

<Node>

Object1121
Attribute/Reference Literal/Instance
name "course-lecturer”
type "property-array"”
containing_schema Object1101
inferior_relationship Object1122
superior_relationship Object1117

<Node>
Object1118

<Node_Relationship>
Object1122

categorisation

Attribute/Reference Literal/Instance
parent_node Object1121
child_node Object1129
node_relationship_ Object1052

Attributg/Reference Literal/Instance
name "number"

type "property"”
datatype "string"
minimum|_occurrences "
containing_schema Object1101
superior_|relationship Object1117

<Node>
Object111p

<Enumerated_Node>

Object1123
Attribute/Reference Literal/Instance
name. "grade"
type "object"
datatype "string"
containing_schema Object1101

node_enumeration

Object1124, Object1125,
Object1126, Object1127,
Object1128

Attributg/Reference Literal/Instance
name "title"

type "property"
datatype "string"
minimum|_occurrences "1
containing_schema Object1101
superior |relationship Object1117

superior_relationship

Object1115

<Node_Enumeration>

<Node> Object1124
Object112p
Attribute/Reference Literal/Instance
Attributd/Reference Literal/Instance
value "a"
name "duration"
enumerated_node Object1123
type "property"
datatype "string"
i 9 <Node_Enumeration>
containing_schema Object1101 Object1125
superior_relationship Object1117 Attribute/Reference Literal/Instance
value "b"
enumerated_node Object1123

Figure C.3 — Registration of the JSON schema for the student registration scenario (3 of 6)
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<Node_Enumeration> <Node>
Object1126 Object1132
Attribute/Reference Literal/Instance Attribute/Reference Literal/Instance
value "c" name "name"
enumerated_node Object1123 type "property"
datatype "string"
<Node_Enumeration> minimum_occurrences "
Object1127
containing_schema Object1101
Attribute/Reference Literal/Instance
superior_relationship Object1130
value "d"
enumerated_node Object1123

<Node_Enumeration>
Object1128

Attribute/Reference

Literal/Instance

value

e

enumerated_node

Object1123

<Node>
Object1129

<Node>

Object1133
Attribute/Reference Literal/Instarice
Name "student”
Type "objest"
containing_schema Object1101
inferior_relationship Object1134
superior_relationship Object1113

Attribute/Reference

Literal/Instance

<Node_Relationship>
Object 1134

name "lecturer”
Attribute/Reference Literal/Instance
type "object"
parent_node Object1133
containing_schema Object1101
child_node Object1135, Object1136)
inferior_relationship Object1130 Object1137
superior_relationship Object1122 node_relationship_ Object1051
categorisation
<Node_Relationship>
Object1130 <Node>
Object1135
Attribute/Reference Literal/lnstance
- Attribute/Reference Literal/Instance
parent_node Objectt429
name "student-number"
child_node Object1131, Object1132
t " rty"
node_relationship_ Object1051 ype property
categorisation datatype "string"
minimum_occurrences "
<Node> L .
Object1131 containing_schema Object1101
i _ superior_relationship Object1134
Attribute/Reference Literal/Instance

narme "number"
type "property"
datatype S
minimum_occurrences "
containing_schema Object1101
superior_relationship Object1130
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Figure C.3 — Registration of the JSON schema for the student registration scenario (4 of 6)
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<Node> <Node>

Object1136 Object1141
Attribute/Reference Literal/lnstance Attribute/Reference Literal/Instance
name "student-name" name "qualification"
type "property" type "property"
datatype "string" minimum_occurrences "
minimum_occurrences " containing_schema Object1101
containing_schema Object1101 inferior_relationship Object1142
superior_relationship Object1134 superior_relationship Object1140

<Npde>
Object1137

<Node_Relationship>
Object1142

Alttribute/Reference

Literal/Instance

Attribute/Reference

Literal/Instance

ngme "student-qualifications" parent_node Object1141
tyfpe "property-array" child_node Object1144
cpntaining_schema Object1101 node_relationship_ Object1052
categorisation
infferior_relationship Object1138
sYiperior_relationship Object1134
<Node>
Object1143
<Npde_Relationship> Attribute/Reference Literal/Instance
Object1138
name "award-date"
Agtribute/Reference Literal/Instance
type "property"
pgrent_node Object1137
datatype "string"
child_node Object1139
minimum_occurrences "
npde_relationship_ Object1052
ctegorisation containing_schema Object1101
superior_relationship Object1140
<Npde>
Oblect1139
<Node>
Altribute/Reference Literal/Instance Object1144
Name "award" Attribute/Reference Literal/Instance
Thpe "object" Name "qualification”
cpntaining_schema Object1101 Type "object"
infferior_relationship Ohject1140 containing_schema Object1101
sfiperior_relationship Qbject1138 inferior_relationship Object1145
superior_relationship Object1142

<Npde_Relationship>
Oblect1140

Atttribute/Réference

Literal/Instance

<Node_Relationship>
Object1145

pprefit/néde

Object1139

Attribute/Reference

Literal/Instance

chitd—ode Objectt 2t Object 1243 parent_Tode Objecttta

node_relationship_ Object1051 child_node Object1146, Object1147,

categorisation Object1148
node_relationship_ Object1051

categorisation

Figure C.3 — Registration of the JSON schema for the student registration scenario (5 of 6)
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<Node>
Object1146
Attribute/Reference Literal/Instance
name "qualification-code"
type "property"
" H " <N°de>
datatype string Object1148
minimum_occurrences " Attribute/Reference Literal/Instance
containing_schema Object1101 name "awarding-body"
[SUperior_Tefationship Objectt 45 type "property”
datatype "string"
94Node> . wqn
Dbject1147 minimum_occurrences 1
Attribute/Reference Literal/Instance containing_schema Ppiget 101
superior_relationship Object1145

name "qualification-name"
type "property"

datatype "string"
minimum_occurrences """
containing_schema Object1101
superior_relationship Object1145

C3

This
Figu

Simple XML example

example is based on the same student registration scenario shown as a UML class
e C.1. The XML schema for this\scenario is at Figure C.4.

<?xml version="1.0" encoding="UTF-8"7?>
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified">

<--name \0f schema = "student-registration.xsd"-->
<xs/element name="qualification">

<xs:complexType>
<xs:sequence>

<xs:element name="qualification-code"

<xs:element

type="xs:string"
minOccurs="1"
maxOccurs="1"/>

name="qualification-name"

<xs:element

</xs:sequence>

</xs:complexType>
</xs:element>

type="xs:string"
minOccurs="1"
maxOccurs="1"/>
name="awarding-body"
type="xs:string"
minOccurs="1"
maxOccurs="1"/>

© ISO/IEC 2021 - All rights reserved

Figure C.4 — XML Schema for the student registration scenario (1 of 3)

jgure C.3 — Registration of the JSON schema for the student registration scenarig (6 of 6)
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<xs:complexType>
<xs:sequence>
<xs:element

<xs:element

<xs:element

<xs:element name="student">

name="student-number"
minOccurs="1"

maxOccurs="1"
type="xs:string"/>
name="student-name"
minOccurs="1"

maxOccurs="1"
type="xs:string"/>
name="student-qualification"
minOccurs="0"

</xs:sequence>
</xs:complexType>
</xs:element>

<xs:complexType>

<xs:sequence>
<xs:element

<xs:element

</xs:sequence>
</xs:complexType>
</xs:element>

<xs:complexType>
<xs:sequence>
<xs:element

<xs:element

<xs:element

<xs:complexType>
<xs:

</xs:sequence>
</xs:complexType>
</xs:element>

<xs:element name="lecturer'">

<xs:element name="course'">

maxOccurs="unbounded">

sequence>

<xs:element ref="qualification"
minOccurs="1"
maxOccurs="1"/>
name="awarded-date"
type="xs:date"
minOccurs="1"
maxOccurs="1"/>

<xs:element

name="number¥
type="xs:string"
minOccurs="1"
maxOccurs="1"/>
name="name"
type="xs:string"
minOccurs="1"
maxOccurs="1"/>

name="number"
type="xs:string"
minOccurs="1"
maxOccurs="1"/>
name="title"
type="xs:string"
minOccurs="1"
maxOccurs="1"/>
name="duration"
type="xs:duration"

<xs:element

</xs:sequence>
</xs:complexType>
</xs:element>

minOccurs="0"
maxOccurs="1"/>
ref="lecturer"
minOccurs="0"
maxOccurs="unbounded" />

Figure C.4 — XML Schema for the student registration scenario (2 of 3)
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<xs:element name="course-presentation">
<xs:complexType>
<xs:sequence>
<xs:element ref="course"
minOccurs="1"
maxOccurs="1"/>
<xs:element name="start-date"
type="xs:date"
minOccurs="1"
maxOccurs="1"/>
<xs:element name="end-date"
type="xs:date"

re C.5

Minoccurs="0
maxOccurs="1"/>
<xs:element name="student-registration"
minOccurs="0"
maxOccurs="unbounded">
<xs:complexType>
<xs:sequence>
<xs:element ref="student"
minOccurs="1Y
maxOccurs="1"/>
<xs:element name='grade-awarded"
type=!%s:string"
minOccurs="0"
maxOccurs="1"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:simpleType name="grade">
<xs:restriction base=!"xs:string">
<xs:enumeration: value="a"/>
<xs:enumeration value="b"/>
<xs:enumeration value="c"/>
<xs:enumération value="d4d"/>
<xs:enumeration value="e"/>
</xs:restriction>
</xs:simpleType>

</xs:schema>

Figure €.4 — XML Schema for the student registration scenario (3 of 3)

provides the object instances to illustrate the registration of this XML schema.

© ISO/IEC 2021 - All rights reserved
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<Document_Schema_Language>

Object2001

<Document_Schema>
Object2101

Attribute/Reference

Literal/Instance

Attribute/Reference

Literal/Instance

<Namespace>
Object2002

name "xml" name "student-registration.xsd"
version "1.0" describing_language Object2001
encoding "UTF-8" roled_namespace Object2102
expressed_schema Object2101 node_model_element Object2103, Object2105,

Object2107, Object2108,
Object2109, Object2110,
Object2112, Object2114,

Attribyte/Reference

Literal/Instance

identifigr "http://www.w3.org/
2001/XMLSchema"
used_rjamespace Object2102

<Node_Relationship_Type>

Object2(51
AttribJte/Reference Literal/Instance
designgtion "sequence within group"

categofised_node_
relatiorjship

Object2104, Object2111,
Object2119, Object2127,
Object2135, Object2146,
Object2156

Object2115, Object2116,
Object2118, Object2120y
Object2122, Object2123,
Object2124, Object2126,
Object2128, Object2130,
Object2131/®bject2132,
Object2134, Object2136,
Object2138, Object2139,
Object2140, Object2141,
Qbject2143, Object2145,
Object2147, Object2149,
Object2151, Object2152,
Object2153, Object2155,
Object2157, Object2159,
Object2161

<Node_Relationship_Type>
Object2(52

<Document_Schema_Namespace>

Attribyte/Reference

Literal/Instance

designgtion

"element within sequence"

categofised_node_
relationjship

Object2106, Object2113,
Object2121, Object2129;
Object2137, Object2148,
Object2158

Object2102
Attribute/Reference Literal/Instance
role "Prefix"
cited_namespace Object2002
named_schema Object2101

<Node_Relationship_Type>
Object2(53

<Node>
Object2103

Attribute/Reference

Literal/Instance

Attribyte/Reference

Literal/Instance

designgtion

“element within group”

categofised_node_
relationjship

Object2117, Object2125,
Object2133, Object2144,
Object2154

name "qualification"
type "complex"
containing_schema Object2101
inferior_relationship Object2104

<Node_Relationship Type=

<Node_Relationship>
Object2104

Object2054

Attribute/Reference

Literal/Instance

Attribute/Reference

Literal/Instance

designation "reference by parent to

child"
categorised_node_ Object2142, Object2150,
relationship Object2160

categorisation

parent_node Object2103
child_node Object2105
node_relationship_ Object2051

Figure C.5 — Registration of the XML Schema for the student registration scenario (1 of 8)
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<Node>
Object2105
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<Node>
Object2109

Attribute/Reference

Literal/Instance

Attribute/Reference

Literal/Instance

type "sequence" name "awarding-body"
containing_schema Object2101 type "element”
inferior_relationship Object2106 datatype "xs:string"
superior_relationship Object2104 minimum_occurrences "
maximum_occurrences "
<Node_Relationship> containing_schema Object2101
QeCtZ 108 superior_relationship Object2106

Attribute/Reference

Literal/Instance

parent_node

Object2105

child_node

Object2107, Object2108,
Object2109

<Node>
Object2110

Attribute/Reference

Literal/Instance

name "student”
type "complex"
containing_schéma Object2101
inferior_relationship Object2111
superior~relationship Object2160

<Node_Relationship>
Object2111

Attribute/Reference

Literal/Instance

node_relationship_ Object2052
categorisation

4Node>

(Pbject2107
Attribute/Reference Literal/instance
name "qualification-code"
type "element”
datatype "xs:string"
minimum_occurrences """
maximum_occurrences """
containing_schema Object2101
superior_relationship Object2106

parent_node Object2110
child_node Object2112
node_relationship_ Object2051
categorisation

<Node>

Object2112
Attribute/Reference Literal/instance
type "sequence"
containing_schema Object2101
inferior_relationship Object2113
superior_relationship Object2111

4Node>

(bject2108
Attribute/Reference Literal/lnstance
name "qualification-name"
type "element”
datatype "xs:string"
minimum_occurrences "
maximum{.occurrences "
contdining_schema Object2101
superior_relationship Object2106

<Node_Relationship>
Object2113

Figure C.5 — Registration of the XML Schema for the student registration scenario (2 of 8)
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Attribute/Reference

Literal/Instance

parent_node

Object2112

child_node

Object2114, Object2115,
Object2116

node_relationship__
categorisation

Object2052
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<Node> <Node>

Object2114 Object2118
Attribute/Reference Literal/Instance Attribute/Reference Literal/Instance
name "student-number” type "complex"
type "element" containing_schema Object2101
datatype "xs:string" inferior_relationship Object2119
minimum_occurrences " superior_relationship Object2117
maximum_occurrences "
containing_schema Object2101 <Node_Relationship>
superior |relationship Object2113 Object2 ™o

<Node>
Object211p

Attribute/Reference

Literal/Instance

categorisation

parent_node Object2118
child_node Object2120
node_relationship_ Object2051

Attributd/Reference Literal/Instance
name "student-name”
type "element"
datatype "xs:string"
minimum|_occurrences "
maximun_occurrences "
containing_schema Object2101
superior_|relationship Object2113

<Node>
Object211p

<Node>

Object2120
Attribute/Reference Literal/Instance
type "sequence"
containing_sehema Object2101
inferior_relationship Object2121
supefior_relationship Object2119

<Node_Relationship>

Attributd/Ref Literal/Inst
ributd/Reference iteral/Instance Object2121
name "student-qualification" ] )
Attribute/Reference Literal/Instance
type "element" -
parent_node Object2120
datatype "xs:string" - - -
child_node Object2122, Object2123
minimum_occurrences "0" - - -
node_relationship_ Object2052
maximun_occurrences "unbounded} categorisation
containing_schema Object2101
inferior_relationship Object2117 <Node>
superior |relationship Qbject2113 Object2122
Attribute/Reference Literal/Instance
<Node_Rg4lationship> name "qualification”
Object211y " "
type element
Attributg/Reference Literal/Instance minimum occurrences nqn
parent_nLdP Ohj(arf91 16 llldxilllulll_UbbUlIUIILGS I
child_node Object2118 containing_schema Object2101
node_relationship_ Object2053 superior_relationship Object2121

categorisation

Figure C.5 — Registration of the XML Schema for the student registration scenario (3 of 8)
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<Node>
Object2123
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<Node>
Object2128

Attribute/Reference

Literal/Instance

Attribute/Reference

Literal/Instance

Object2129

name "awarded-date" type "sequence"
type "element” containing_schema Object2101
datatype "xs:date" inferior_relationship Object2129
minimum_occurrences " superior_relationship Object2127
maximum_occurrences "

containing_schema Object2101 <Node_Relationship>

categorisation

———— —— Attribute/Reference Literal/lnstance
<Node> parent_node Object2128
Object2124 child_node Object2430, Object2131
Attribute/Reference Literal/Instance node_relationship_ Object2052

<Node>
Object2130

name "lecturer”
type "element”
containing_schema Object2101
inferior_relationship Object2125
superior_relationship Object2142

Attribute/Reference

Literal/Instance

<Node_Relationship>
Object2125

Attribute/Reference

Literal/Instance

categorisation

parent_node Object2124
child_node Object2126
node_relationship_ Object2053

name "number”
type "element”
datatype "xs:string"
minimum_occurrences "1
maximum_occurrences "
containing_schema Object2101
superior_relationship Object2129

Object2427

<Node>
<Node> Object2131
Object2126 Attribute/Reference Literal/Instance
Attribute/Reference Literal/lnstance name "name"
type "eomplex" type "element”
containing_schema Object2101 datatype "xs:string"
inferior_relationship Object2127 minimum_occurrences """
superior_relationghip Object2125 maximum_occurrences "
containing_schema Object2101
<Node_Relatienship> superior_relationship Object2129

Aftribute/Reference

Literal/Instance

Figure C.5 — Registration of the XML Schema for the student registration scenario (4 of 8)
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<Node>
pafent_node Object2126 Object2132
child_node Object2128 Attribute/Reference Literal/Instance
node_relationship__ Object2051 name "course"
categorisation type "element"
containing_schema Object2101
inferior_relationship Object2133
superior_relationship Object2150
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<Node_Relationship> <Node>
Object2133 Object2138
Attribute/Reference Literal/Instance Attribute/Reference Literal/Instance
parent_node Object2132 name "number"
child_node Object2134 type "element"
node_relationship_ Object2053 datatype "xs:string"
categorisation minimum_occurrences "
maximum_occurrences "
<Node>
containing_schema Object2101
Object213 9_ j
superior_relationship Object2137
Attributg/Reference Literal/Instance
t " lex"
ype complex <Node>
containing_schema Object2101 Object2139
inferior_rplationship Object2135 Attribute/Reference Literal/InStance
superior_|relationship Object2133 hame "title"
type "element"
<Node_Rg¢lationship> datatvpe v -string”
Object213p yp -51ng
minimum_occurrences, "1
Attributg/Reference Literal/Instance
- maximum_occurrences "1
parent_npde Object2134
containing_schema Object2101
child_node Object2136
- - ; superior_r€lationship Object2137
node_relftionship_ Object2051

categorigation

<Node>

Object213p
Attributd/Reference Literal/Instance
type "sequence"
containing_schema Object2101
inferior_relationship Object2137
superior |relationship Object2135

<Node_Rglationship>

<Node>

Object2140
Attribute/Reference Literal/Instance
name "duration”
type "element"
datatype "xs:duration”
minimum_occurrences "1
maximum_occurrences "
containing_schema Object2101
superior_relationship Object2137

Object213f

Attributd/Reference Literal/Instance <Node>

parent_npde Object2136 Object2141

child_node Object2138, Object2139, Attribute/Reference Literal/Instance

Object2140, Object2141 type "element"

node_relatidnship Ohject2052 minimum_accurrences "Qn

categorisation maximum_occurrences | "unbounded"
containing_schema Object2101
inferior_relationship Object2142
superior_relationship Object2137

Figure C.5 — Registration of the XML Schema for the student registration scenario (5 of 8)
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<Node_Relationship>
Object2142
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<Node_Relationship>
Object2148

Attribute/Reference

Literal/Instance

Attribute/Reference

Literal/Instance

parent_node Object2141 parent_node Object2147
child_node Object2124 child_node Object2149, Object2151,
node_relationship_ Object2054 Object2152, Object2153
categorisation node_relationship_ Object2052
categorisation
<Node>
Object2143 <Node>
Attribute/Reference Citerarinstance Qbject2149
hame "course-presentation” Attribute/Reference Literal/Instance
type "element” type "element”
containing_schema Object2101 minimum_occurrences "
inferior_relationship Object2144 maximum_occurrences | "1"
containing_schema Object2101
<Node_Relationship> inferior_relationship Object2150
Object2144 superior_relationship Object2148

Attribute/Reference Literal/Instance
parent_node Object2143 <Node_Relationship>
child_node Object2145 Object215p
node_relationship_ Object2053 Attribute/Reference Literal/Instance
categorisation parent_node Object2149
child_node Object2132
<Node> node_relationship_ Object2054
Object2145 categorisation
Attribute/Reference Literal/Instance
type "complex” <Node>
containing_schema Object2101 Object2151
inferior_relationship Object2146 Attribute/Reference Literal/Instance
superior_relationship Object2144 hame "start-date”
type "element”
<Node_Relationship> datatype "xs:date"
Object2146 minimum_occurrences "
Attribute/Reference Literal/Instance maximum_occurrences "
parent_node Object2145 containing_schema Object2101
child_node Object2147 superior_relationship Object2148
node_relatignship_ Object2051
categorisation <Node>
Object2152
<Nogde> Attribute/Reference Literal/Instance
Object2147 R .
name end-date
Attribute/Reference Literal/Instance t " "
ype element
type sequence datatype "xs:date"
containing_schema Object2101 - wen
minimum_occurrences 0
inferior_relationship Object2148 : wqn
maximum_occurrences 1
superior_relationship Object2146 containing_schema Object2101
superior_relationship Object2148
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<Node> <Node_Relationship>
Object2153 Object2158
Attribute/Reference Literal/Instance Attribute/Reference Literal/Instance
name "student-registration” parent_node Object2157
type "element” child_node Object2159, Object2161
minimum_occurrences "o" node_relationship_ Object2052
maximum_occurrences | "unbounded" categorisation
containing_schema Object2101
inferior_relationship Object2154 <N?de>
Object2159
Super nr_rﬁ|c\ﬁﬁnehip ﬁh}inﬁ}')1 48
Attribute/Reference Literal/Instance
<Node| Relationship> type “element”
Objectd154 minimum_occurrences "1"
Attrijute/Reference Literal/lnstance maximum_occurrences | "1"
parenf_node Object2153 containing_schema Object2101
child_hode Object2155 inferior_relationship Object2160
node [relationship_ Object2053 superior_relationship Object2158
categgprisation
<Node_Relationship>
<Nodep Object2160
Object3155 Attribute/Reference Literal/Instance
Attrijute/Reference Literal/Instance parent_node Object2159
type "complex” child_node Object2110
contafning_schema Object2101 nodéwrelationship_ Object2054
inferigr_relationship Object2156 categorisation
superlor_relationship Object2154

<Enumerated_Node>
Object2161

<Node| Relationship>
Objectd156 Attribute/Reference Literal/Instance
Attribjute/Reference Literal/Instance name "grade-awarded"
parenf_node Object2155 type “element”
child_hode Object2157, datatype "xs:string"
node |relationship_ Object2051 minimum_occurrences 0"
categgprisation maximum_occurrences "
containing_schema Object2101
<Nodep inferior_relationship Object2160
Object3157
1o superior_relationship Object2158
Attrijute/Reference Literal/Instance . i
restriction_base xs:string
type sequence node_enumeration Object2162, Object2163,
contajning_sehema Object2101 Object2164, Object2165,
inferiderelationship. Qbject2158 Object2166
superior_relationship Object2156

<Node_Enumeration>
Object2162

Attribute/Reference

Literal/Instance

value

"3

enumerated_node

Object2161

Figure C.5 — Registration of the XML Schema for the student registration scenario (7 of 8)
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<Node_Enumeration>
Object2163
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<Node_Enumeration>
Object2165

Attribute/Reference

Literal/Instance

Attribute/Reference

Literal/Instance

value

o

value

ng

enumerated_node

Object2161

enumerated_node

Object2161

<Node_Enumeration>
Object2164

<Node_Enumeration>
Object2166

Attribute/Reference

Literal/Instance

Attribute/Reference

Literal/Instance

value

C

value

e

enumerated_node

Object2161

enumerated_node

Object2161

=y

C.4 | More complex XML example

This| example is based on an order processing scenario which isishown as a UML class

Figufe C.6.

igure C.5 — Registration of the XML Schema for the student registration scenaric
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Telephone
Number Kind Email Address Kind
<enumeration> <enumeration>
home personal-main
work personal-alternate
mobile corporate
Telephone Number Email Address
Client Status Category value [1..1] value [1..1]
value [1..1] kind [1..1] kind [1..1]
description[1..1] notes [0..1] notes [0..1]

cited category| 0..* client telephone number | 0..* client email address [ 0..*

1.1

Client

telephone accessible client

client number [1..1] 11

categorised client
0..*

email accessible client
1.1

Client Status
effectivg¢ date [1..1]

addressed client
1.1

default delivery in add
order placer|1..1 addressed client main address Postal Address
0.1 —
Organisation Client su_b t_>U|Id|ng name [0..1]
Gefaut| building name [0..1]
orgafisation name [1..1] delivery address| thoroughfare [0..1]
contgct name [0..1] 01 dependent locality [0..1]

post town [1..1]
post code [1..1]
country [0..1]

Ihdividual Client delivery address

0..1

indivjdual name [1..1] 0.*

Order Header

placed order

1.1

delivery addressed order

SUM({ordler line.line price} I% order number [1 “1]

" Jorder value [1..1]
additional instructions’[0..1]

Order Status
Category
<enumeration>}

1.1

statused order

related order header [ 4.1 standing templatd

draft
1..* | related order line 1..” | designated status finalised
Ofder Line Order Status out for delivery
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Figure C.6 — UML class diagram for the order processing scenario

There are t!

ra
T

P

— the XML Schema for the 'postal address' area of the scenario (see Figure C.7);
— the XML Schema for the 'client' area of the scenario (see Figure C.8);
— the XML Schema for the 'order' area of the scenario (see Figure C.9).
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<?xml version="1.0" encoding="UTF-8"7?>

<--name of schema = "example-standard address.xsd"-->

<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified"
targetNamespace="http://mycompany.co.uk">

<xs:complexType name="address'">
<xXs:sequence>
<xs:element name="sub-building-name"
type="xs:string"
MaEXOTTUrs="1
minOccurs="0"/>

<xs:element name="building-name"
type="xs:string"
maxOccurs="1"
minOccurs="0"/>

<xs:element name="throughfare"
type="xs:string"
maxOccurs="1"
minOccurs="0"/>

<xs:element name="dependent-locality"
type="xs:string"
maxOccurs="1"
minOccurs="0}/>

<xs:element name="post~town"
type="xs{string"
maxOccuzrs="1"
minOceurs="1"/>

<xs:element nam&="postcode"
type="xs:string"
maxOccurs="1"
minOccurs="1"/>

<xs:ellement name="country"
type="xs:string"
maxOccurs="1"
minOccurs="0"/>

</x's:sequence>
</xs" complexType>

</xs.:schema>

Figure C.7 — XML Schema for the 'postal address' area of the order processing s

enario
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<?xml version="1.0" encoding="UTF-8"7?>

<--name of schema = "example-client.xsd"-->

<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified"
targetNamespace="http://mycompany.co.uk"
xmlns:mycompany="http://mycompany.co.uk">

<xs:include schemal.ocation="example-standard-address.xsd"
namespace=="http://mycompany.co.uk"/>

<xs:group name="party-group">
XS seguernce>

<xs:element name="telephone"
type="mycompany: telephone-number-type"

minOccurs="0"
maxOccurs="unbounded" />

<xs:element name="email"
type="mycompany:email-address-type"
minOccurs="0"
maxOccurs="unbounded" />

<xs:element name="postal-address"
type="mycompany :postal-address~type"
minOccurs="0"
maxOccurs="unbounded" />

</xs:sequence>
</xs:group>

<xs:complexType name="telephone-number<type'">
<xs:sequence>
<xs:element name="number'
type="xs:string"
minOccurs="1"
maxOccurs="1"/>
<xs:element name=!notes"
type="xs:string"
ninOccurs="0"
maxOccurs="1"/>
</xs:sequenée>
<xs:attribute name="kind"
type="mycompany : telephone-number-kind"
use="required" />
</xs:cémplexType>

<xssimpleType name="telephone-number-kind">
<xs:restriction base="xs:string">

=1 n/
7

<xs:enumeration value="work"/>
<xs:enumeration value="mobile"/>
</xs:restriction>

</xs:simpleType>

Figure C.8 — XML Schema for the 'client’ area of the order processing scenario (1 of 4)
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<xs:simpleType name="email-address-kind">
<xs:restriction base="xs:string">
<xs:enumeration value="personal-main"/>
<xs:enumeration value="personal-alt"/>
<xs:enumeration value="corporate"/>
</xs:restriction>
</xs:simpleType>

<xs:simpleType name="email-address-string">
<xs:restriction base="xs:string">
IXSTpatterm varue= e N>

</xs:restriction>

</xs:simpleType>

<xs:simpleType name="postal-address-kind">
<xs:restriction base="xs:string">
<xs:enumeration value="home"/>
<xs:enumeration value="corporate"/>
</xs:restriction>
</xs:simpleType>

<xs:complexType name="postal-address-type">
<xs:complexContent>
<xs:extension base="example-standard-address.xsd">
<xs:attribute name="kind"
type="mycompany :postal-address-kind"
use="reguired"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>

<xs:complexType name=!email-address-type'">
<xs:sequence>
<xs:element name="address"
type="mycompany:email-address-string"/>
<xs:element name="notes"
type="xs:string"
maxOccurs="1"
minOccurs="0"/>
</xs:sequence>
<xs:attribute name="kind"
type="mycompany:email-address-kind"
use="optional" />
</xs:complexType>

Figure C.8 — XML Schema for the 'client’' area of the order processing scenario (2 of 4)
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<xs:element name="client">
<xs:complexType>
<xs:sequence>
<xs:choice>
<xs:group ref="mycompany:individual"
minOccurs="1"
maxOccurs="1"/>
<xs:group ref="mycompany:organisation"
minOccurs="1"
maxOccurs="1"/>
</xs:choice>
<xs:group ref="mycompany:party-group"
minOccurs="1"
maxOccurs="1"/>
<xs:element name="default-delivery-address"
minOccurs="0"
maxOccurs="1"
type="example-standard-address.xsd" />

<xs:element name="notes"
type="xs:string"
minOccurs="0"
maxOccurs="1"/>
</xs:sequence>
<xs:attribute name="status"
type="mycompany:client>status-type"
use="required"/>
</xs:complexType>
</xs:element>

<xs:simpleType name="client-statusztype">
<xs:restriction base="xs:string">
<xs:enumeration value="active">
<xs:annotation>
<xs:documentation>client is active and has
been contacted within the last year
</%¥sidocumentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="inactive">
<xs:annotation>
<xs:documentation>client has been marked as inactive
through to no contact/sales</xs:documentation>
</xs:annotation>
</xs:enumeration>
<xs:enumeration value="hold">
<xs:annotation>
<xXs.documentation>client 1s active but no new sales
should be made until account is cleared
</xs:documentation>
</xs:annotation>
</xs:enumeration>
</xs:restriction>
</xs:simpleType>

Figure C.8 — XML Schema for the 'client’ area of the order processing scenario (3 of 4)
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<xs:group name="individual">
<xs:sequence>
<xs:element name="name"
type="xs:string"
minOccurs="1"
maxOccurs="1"/>
</xs:sequence>
</xs:group>

<xs:group name="organisation">

XS sequernce>
<xs:element name="for-attention-of"
type="xs:string"
minOccurs="0"
maxOccurs="1"/>
<xs:element name="organisation-name"
type="xs:string"
minOccurs="1"
maxOccurs="1"/>
</xs:sequence>
</xs:group>
</xs:schema>

Figure C.8 — XML Schema for the 'client’ area.efthe order processing scenario (

i of 4)

<?xml version="1.0" encoding="UTF-8{"2>
<--name of schema = "example-order;xsd"-->
<xs:schema xmlns:xs="http://wwwiw3.org/2001/XMLSchema"
elementFormDefault="qualified"
targetNamespacex"http://mycompany.co.uk"
xmlns:mycompany="http://mycompany.co.uk">
<xs:include schemalocation="example-standard-address.xsd"/>
<xs:include schemalocation="example-client.xsd"/>

<xs:element name="sales-order">
<xs rcomplexType>
<Xs:sequence>
<xs:element ref="mycompany:client"
minOccurs="1"
maxOccurs="1"/>
<xs:element name="delivery-address"
minOccurs="1"

maxOccurs="1"

type="example-standard-address.xsd"/>
<xs:element name="order-value"
type="xs:decimal" />
<xs:element name="order-items">
<xs:complexType>

Figure C.9 — XML Schema for the 'order’ area of the order processing scenario (1 of 2)
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<xs:sequence>
<xs:element name="order-item"

type="mycompany:order-item-type"

minOccurs="1"

maxOccurs="unbounded" />
name="additional-instructions"

<xs:element
type="xs:string"
minOccurs="0"
maxOccurs="1"/>
</xs:sequence>

</xs:complexType>

</xs:element>

<xs:sequence>
<xs:element

<xs:element

<xs:element

<xs:element

<xs:element

</xs:sequence>
</xs:complexType>

<xSvrestriction

\/’Aa etemert
</xs:sequence>
<xs:attribute name="sales-order-status"
type="mycompany:sales-order-status-type"/>
</xs:complexType>

<xs:complexType name="order-item-type">

name="part-no"
type="xs:string"
minOccurs="1"
maxOccurs="1"/>
name="description"
type="xs:string"
minOccurs="1"
maxOccurs="1"/>
name="quantity"
type="xs:string"
minOccurs="1"
maxOccurs="1" />
name="unit-price"
type="xs:decimal"
minOccurs="1"
maxOccurs="1"/>
name="line-price"
type="xs:decimal"
minOccurs="1"
maxOccurs="1"/>

<xs:simpleType name="sales-order-status-type">

base="xs:string">

</xs:simpleType>
</xs:schema>

<xs:enumeration value="standing-template"/>
<xs:enumeration value="draft"/>
<xs:enumeration value="finalised"/>
<xs:enumeration value="picked"/>
<xs:enumeration value="out-for-delivery"/>
<xs:enumeration value="delivered"/>
<xs:enumeration value="invoiced"/>
<xs:enumeration value="paid-and-closed"/>

</xs:restriction>

Figure C.9 — XML Schema for the

Figure C.10 provides the object instances to illustrate the registration of these three XML Schemas.
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<Document_Schema_Language>

<Node_Relationship_Type>

Object3001 Object3053

Attribute/Reference Literal/Instance Attribute/Reference Literal/Instance

name "xml" designation "attribute within group”

version "1.0" categorised_node_ Object3218, Object3238,
relationship Object3246, Object3259,

encoding "UTF-8" Object3319

expressed_schema

Object3101, Object3201,
Object3301

<Namespace>
Object3011

<Node_Relationship_Type>

Object3054

Attribute/Reference

Literal/Instance

Attribute/Reference

Literal/Instance

designation

"choice within element"

identifier

"http://www.w3.0rg/2001/
XMLSchema"

categorised_node_
relationship

Object3253

used_namespace

Object3102, Object3202,
Object3302

<Namespace>
Object3012

<Document_Schema>
Object3101

Attribute/Reference

Literal/Instance

Attribute/Reference

Literal/Instance

name

"example-standard-
address.xsd"

identifier

"http://mycompany.co.uk"

describing_language

Object3001

used_namespace

Object3103, Object3203,
Object3303

roled_namespace

Object3102, Object3103

<Schema_Reuse_Type>
Object3021

subject retise

Object3204, Object3304,
Object3237

Attribute/Reference

Literal/Instance

designation

"is-imported-into"

néde_model_element

Object3104, Object3106,
Object3108, Object3109,
Object3110, Object3111,
Object3112, Object3113,
Object3114,

categorised_schema_
reuse

Object3204, Object3304,
Object3305, Object3237

<Node_Relationship_Type>

<Document_Schema_Namespace>

Object3102

Attribute/Reference

Literal/Instance

Object3051
Attribute/Reference Literal/lnstance
designation “seguence within group"

role "Prefix"
cited_namespace Object3011
named_schema Object3101

categorised_node_
relationship

Object3105, Object3206,
Object3213, Object3233,

<Document_Schema_Namespace>

Object3241, Object3249, Object3103
Object3266, Object3271,
Object3307, Object3314, Attribute/Reference Literal/Instance
Object3322
role "Target"
i . cited_namespace Object3012
<Node_Relationship_Type>
Qbject3052 named_schema Object3101
Attribute/Reference Literal/Instance
designation "element within sequence” <Node>
Object3104
categorised_node_ Object3107, Object3208,
relationship Object3215, Object3235, Attribute/Reference Literal/Instance

Object3243, Object3251,
Object3268, Object3273,
Object3309, Object3316,
Object3324
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name "address”
type "complex"
containing_schema Object3101
inferior_relationship Object3105

Figure C.10 — Registration of the XML Schemas for the order processing scenario (1 of 13)
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<Node_Relationship> <Node>
Object3105 Object3110
Attribute/Reference Literal/Instance Attribute/Reference Literal/Instance
parent_node Object3104 name "thoroughfare"
child_node Object3106 type "element”
node_relationship_ Object3051 datatype "xs:string"
categorisation —
minimum_occurrences "0"
maximum_occurrences "
<Node>
Object3106 containing_schema Object3101
Attribute/Referenee Literalinstanee superer—relationship Objest340+
tyde "sequence"
coftaining_schema Object3101 <Node>
Object3111
inferior_relationship Object3107
Attribute/Reference Literal/Instance
superior_relationship Object3105

name "dependent-locatity"”
type "element”
<Node_Relationship>
ONject3107 datatype "xs:string"
Attribute/Reference Literal/Instance minimum_occurrences "0
pafent_node Object3106 maximum_occurrences "
ch{d_node Object3108, Object3109, containing_schema Object3101
Object3110, Object3111, - - " -
superior_relationship Object3107

Object3112, Object3113,
Object3114

nofle_relationship__
cafegorisation

Object3052

<Node>
ONject3108

Attribute/Reference

Literal/Instance

<Node>

Object3112

Attribute/Reference Literal/Instance
name "post-town"

type "element”
datatype "xs:string"
minimum_occurrences "
maximum_occurrences "
containing_schema Object3101
superior_relationship Object3107

napme "sub-building-name"
tyde "element”

dalatype "xs:string"
mi|1imum_occurrences "0"
mgximum_occurrences "
coftaining_schema Objeet3101
superior_relationship Object3107

<Node>
Object3113

Attribute/Reference

Literal/Instance

<Node> " "

OHiect3109 name postcode

Atfribute/Reference Literal/Instance type element

nafng "building-name" datatype xs:string
- occulkrences. e

type element =

datatype "xs:string" maximum_occurrences "

minimum_ occurrences nge containing_schema Object3101

Mmaximum ocCurrences o superior_relationship Object3107

containing_schema Object3101

superior_relationship Object3107

Figure C.10 — Registration of the XML Schemas for the order processing scenario (2 of 13)
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<Node>
Object3114

<Schema_Reuse>
Object3204

ISO/IEC 19763-16:2021(E)

Attribute/Reference

Literal/Instance

Attribute/Reference

Literal/Instance

name "country" reused_schema Object3101

type "element" recipient_schema Object3201

datatype "xs:string" schema_reuse_ Object3021
categoristaion

minimum_occurrences "0"

maximum_occurrences "
<Node>

containing_schema Object3101 Object3205

superior_relationship Object3107 Attribute/Reference Literal/Instance

<Document_Schema>
Object3201

Attribute/Reference

Literal/Instance

name

"example-client.xsd"

name "party-group”
type "group"
containing_schema Object3201
inferior_relationship Object3206

describing_language

Object3001

roled_namespace

Object3202, Object3203

<Node_Relationship>
Object3206

subject_reuse

Object3305

Attribute/Reference

Literal/Instance

object_reuse Object3204 parent_node Object3205
node_model_element Object3205, Object3207, child_node Object3207
Object3209, Object3210,
Object3211, Object3212, node_relatiopship_ Object3051
Object3214, Object3216, categorisatior
Object3217, Object3219,
Object3220, Object3224,
Object3228, Object3229, <Node>
Object3232, Object3234, Object3207
Object3236, Object3239,
Object3240, Object3242, Attribute/Reference Literal/Instance
Object3244, Object3245,
Object3247, Object3248, type "sequence"”
Object3250, Object3252, — -
Object3254, Object3255, containing_schema Object3201
82}:33322‘ gg::ggggg: inferior_relationship Object3208
Object3261, Object3265, superior_relationship Object3206

Object3267, Qbjept3269,
Object3270, Qbjéct3272,
Object3274, Object3275

<Document_Schema_Namespace>

Object3202

<Node_Relationship>
Object3208

Attribute/Reference

Literal/Instance

Attribute/Reference

Literal/Instance

parent_node

Object3207

child_node Object3209, Object3210,
role "Prefix" Object3211
cited_namespace Object3011 node_relationship_ Object3052
N categorisation
named ¢schema Object3201

<Document_Schema_Namespace>

©Object3203

<Node>
Object3209

Attribute/Reference

Literal/Instance

Attribute/Reference

Literal/Instance

name "telephone"

role "Target"

- - type ctemment
cited_namespace Object3012
N datatype "mycompany:telephone-

named_schema Object3201 number-type"
minimum_occurrences "o"
maximum_occurrences "unbounded"
containing_schema Object3201
superior_relationship Object3208
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<Node>
Object3210

<Node_Relationship>
Object3215

Attribute/Reference

Literal/Instance

Attribute/Reference

Literal/Instance

parent_node Object3214
name email child_node Object3216, Object3217
type element node_relationship_ Object3052
datatype "mycompany:email- categorisation
address-type"
minimum_occurrences "0" <Node>
maximum_occurrences "unbounded" Object3216
containing_schema Object3201 Attribute/Reference Literal/Instance
superior_relationship Object3208 name “number”
type "element"
KNode> datatype "xs:string"
Dbject3211
! minimum_occurrences """
Attribute/Reference Literal/Instance maximum 6cCUrrences g
rame postal-address containing_schema Object3201
ype element superior_relationship Object3215
Hatatype "mycompany:postal-
address-type"
. <Node>
Minimum_occurrences "o" Object3217
[naximum_occurrences "unbounded” Attribute/Reference Literal/Instance
Containing_schema Object3201 name "otes"
Buperior_relationship Object3208 type "element"
datatypé "xs:string"
KNode>
Dbject3212 minimum_occurrences "0"
Attribute/Reference Literal/Instance maximum_occurrences 1
Lame "telephone-number-type"” containing_schema Object3201
vpe "complex” superior_relationship Object3215
Containing_schema Object3201

nferior_relationship

Object3213, Object8218

<Node_Relationship>
Object3218

Attribute/Reference Literal/Instance
KNode_Relationship> K
Dbject3213 parent_node Object3212
Attribute/Reference Literal/Instance child_node Object3219
barent node Object3212 node_relationship_ Object3053
— categorisation
Child_node Object3214
10de_rglatipnship_ Object3051 <Node>
Categorisation Object3219
Attribute/Reference Literal/Instance
KNode> .
Dbjéct3214 name kind
type "attribute"
AttribUte/Reference | Literatinstance T
" " datatype "mycompany:telephone-
type sequence number-kind"
containing_schema Object3201 . waw
minimum_occurrences 1
inferior_relationship Object3215 . aw
maximum_occurrences 1
superior_relationship Object3213 containing_schema Object3201
superior_relationship Object3218

Figure C.10 — Registration of the XML Schemas for the order processing scenario (4 of 13)
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<Enumerated_Node>
Object3220

<Node_Enumeration>
Object3227
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Attribute/Reference

Literal/Instance

Attribute/Reference

Literal/Instance

node_enumeration

Object3221, Object3222,
Object3223

Object3228
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type "simple" enumerated_node Object3224
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Attribute/Reference
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Object3221

Attribute/Reference
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Literal/Instance
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Object3220
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Object3229

Attribute/Reference

Literal/Instance
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Literal/Instance
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enumerated_node

Object3220
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Object3223
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Figure C.10 — Registration of the XML Schemas for the order processing scenario (5 of 13)
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<Node_Relationship> <Node>
Object3233 Object3239
Attribute/Reference Literal/lnstance Attribute/Reference Literal/Instance
parent_node Object3232 name "kind"
child_node Object3234 type "attribute"
node_relationship_ Object3051 datatype "mycompany:postal-address-
categorisation kind"
minimum_occurrences "
<Node> maximum_occurrences | "1"
Object3234
containing schema Object3201
Attr[bute/Reference Literal/Instance
superior_relationship Object3238
type "sequence"
contpining_schema Object3201
<Node>
infefjor_relationship Object3235 Object3240
supgrior_relationship Object3233 Attribute/Reference Literal/Instance

name "email-address-type"
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Attr|bute/Reference Literal/Instance
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pargnt_node Object3234
child_node Object3236 i i
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Objgct3236 ehild* node Object3242
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<Node>
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Figure C.10 — Registration of the XML Schemas for the order processing scenario (6 of 13)
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<Node> <Node_Relationship>
Object3244 Object3249
Attribute/Reference Literal/Instance Attribute/Reference Literal/Instance
name "address" parent_node Object3248
type "element" child_node Object3250
datatype "mycompany:email-address- node_relationship_ Object3051
string” categorisation
containing_schema Object3201
superior_relationship Object3243 <Node>
Object3250

Attribute/Reference

Literal/Instance

Object3245 type "sequence"
Attribute/Reference Literal/Instance containing_schema Object3201
name "notes" inferior_relationship Object3251
type "element" superior_relationship Object3249
datatype "xs:string"
minimum_occurrences "0" <Node_Relationship>

Object3251
maximum_occurrences "

Attribute/Reference Literal/Instance
containing_schema Object3201

parent_node Object3250
superior_relationship Object3243

<Node_Relationship>

child_node

Object3252, Object3256,
Object3257, Object3258

¢ node_rélationship_ Object3052
Object3246 categafisation
Attribute/Reference Literal/Instance
parent_node Object3242 <Node>
Object3252
child_node Object3247
Attribute/Reference Literal/Instance
node_relationship_ Object3053
categorisation type "choice"
containing_schema Object3201
<Node> inferior_relationship Object3253
Object3247
superior_relationship Object3251
Attribute/Reference Literal/Instance
name "kind*,
<Node_Relationship>
type ‘attribute” Object3253
datatype "mycompany:email-address- Attribute/Reference Literal/Instance
kind"
parent_node Object3252
minimum_occurrences "0"
child_node Object3254, Object3255
maximum_oecufrences "
node_relationship_ Object3054
containingischema Object3201 categorisation
sdperior_relationship Object3246
<Node>
Object3254
<Node>
Object3248 Attribute/Reference Literal/Instance
Attribute/Reference Literal/Instance type "element”
name "client" datatype "mycompany:individual”
type "complex"” minimum_occurrences "
containing_schema Object3201 maximum_occurrences "
inferior_relationship Object3249, Object3259 containing_schema Object3201
superior_relationship Object3253
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<Node> <Node_Relationship>
Object3255 Object3259
Attribute/Reference Literal/Instance Attribute/Reference Literal/Instance
type "element” parent_node Object3248
datatype "mycompany:organisation” child_node Object3260
minimum_occurrences " node_relationship_ Object3053

. categorisation
maximum_occurrences "
containing_schema Object3201

<Node>

superior_relationship Object3253 Object3260

Attribute/Reference

Literal/Instance

<Nod¢>

Objec}3256

Attribpte/Reference Literal/Instance

type "element"

datatype "mycompany:party-group”

minimpm_occurrences

nqn

maxinjum_occurrences

"

contaihing_schema

Object3201

superipr_relationship

Object3251

name "status”

type "attribute”

datatype "mycompany:client-status-
type"

minimum_occurrences """

maximum_occurrences "

containing_schema Object3201

superior_relationship Object3259

<Enumerated_Node>
Object3261

Attribute/Reference Literal/lnstance
name "client-status-type"
type "simple"
containing_schema Object3201
restriction_base "xs:string"

node_enumeration

Object3262, Object3263,
Object3264

<Node¢>

Objec]3257

Attribpte/Reference Literal/Instance

name "default-delivery-address"

type "element”

datatype "example-standard-
address.xsd"

minimpm_occurrences "o"

maxinjum_occurrences "

contaihing_schema Object3201

superipr_relationship Object3251

<Node_Enumeration>
Object3262

Attribute/Reference

Literal/Instance

<Nodé> value "active"
Objec|3258 annotation "client is active and has been
Attribpte/Reference Literal/Instance contacted within the last year
N N enumerated_node Object3261

name notes'
type "element”

<Node_Enumeration>
datatype "xs:string" Object3263
minimum_occurrences "0" Attribute/Reference Literal/Instance
maximum_occurrences " value inactive"
containing_schema Object3201 annotation "client has been marked as
superior_relationship Object3251 |nactlye through no contact/

sales'
enumerated_node Object3261
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<Node_Enumeration>
Object3264

Attribute/Reference

Literal/Instance

<Node>
Object3270
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Attribute/Reference

Literal/Instance

value "hold"
annotation "client is active but no new name organisation
sales should be made until type "group”
account is cleared"

containing_schema Object3201
enumerated_node Object3261

inferior_relationship Object3271
<Node>
Object3265 <Node_Relationship>

Object3271
Attribute/Ref Litarallnet

Attribute/Reference Literal/Instance
name "individual”

parent_node Object3270
type "group”

child_node Object3272
containing_schema Object3201

node_relationship_ Object3051
inferior_relationship Object3266 categorisation
<Node_Relationship> <Node>
Object3266 Object3272

Attribute/Reference

Literal/Instance

Attribute/Reference

Literal/lnstance

parent_node Object3265
child_node Object3267
node_relationship_ Object3051
categorisation

<Node>

Object3267

type "sequence"
containing_schema Object3201
inferior_relatioriship Object3272
superidr_relationship Object3271

Attribute/Reference

Literal/Instance

<Node_Relationship>
Object3273

Attribute/Reference

Literal/Instance

type "sequence"

parent_node Object3272
containing_schema Object3201

child_node Object3274, Object3275
inferior_relationship Object3268

node_relationship_ Object3052
superior_relationship Object3266 categorisation
<Node_Relationship> <Node>
Object3268 Object3274
Attribute/Reference Literal/Instance Attribute/Reference Literal/Instance
parent_node Object3267 name " for-attention-of"
child_node Object3269 type "element”
node_relationship_ Object3052 datatype "xs:string"
categorigation

minimum_occurrences "o"
ZNode> maximum_occurrences 1
Object3269 containing_schema Object3201
Attribute/Reference Literal/Instance superior_relationship Object3273
name "name"
type "element"”
datatype "xs:string"
minimum_occurrences "
maximum_occurrences "
containing_schema Object3201
superior_relationship Object3268
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