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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 nrgnni’n\ﬁn‘nc’ 203 ernmental and nnn_gnvprnmpnml in liaison with ISO and TEC _also take part in the

work. In thg field of information technology, ISO and IEC have established a joint technical committeeyd|SO/IEC JTC 1.

Internationgl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main tdsk of the joint technical committee is to prepare International Standards. Draft International Standards adopted
by the joinf technical committee are circulated to national bodies for voting. Publication ds’an International Standard
requires approval by at least 75% of the national bodies casting a vote.

Attention iy drawn to the possibility that some of the elements of this document niay~be the subject of patent rights. ISO
and IEC shfll not be held responsible for identifying any or all such patent rights)

ISO/IEC 19509 was prepared by the Object Management Group (OMG) and was adopted, under the PAS|procedure, by
Joint Technfical Committee ISO/IEC JTC 1, Information technology, i parallel with its approval by natiopal bodies of
ISO and IELC.

ISO/IEC 195009 is related to:

b ISO/IEC 19505-2:2011, Information technology# Object Management Group - Unified Modeling Language
(OMG UML) - Part 2: Superstructure

t ISO/IEC 19508: 2014, Information techftology - Object Management Group - Meta Object Facility (MOF) Core

ISO/IEC 19509, under the general title Information technology - Open distributed processing - MOF 2 XMI Mapping
specificatiop (XMI), apart from this introdustery material is identical with that for the OMG specification for MOF 2 XMI
Mapping, viersion 2.4.2.

© ISO/IEC 2014 - All rights reserved vii
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Introduction

The main purpose of XMI is to enable easy interchange of metadata between application development lifecycle tools
(such as modeling tools based on the Unified Modeling Language (UML), ISO/IEC 19505, and metadata repositories/
frameworks based on the Meta Object Facility (MOF), ISO/IEC 19508) in distributed heterogeneous environments. XMI
integrates three key industry standards:

XML - eXtensible Markup Language, a W3C standard
UML - Unified Modeling Language (ISO/IEC 19505)
MOF - Meta Object Facility (ISO/IEC 19508)

This International Standard does not deprecate or replace ISO/IEC 19503:2005, Information-technology - KML Metadata
Interchangd (XMI). The specification provided by this International Standard is identical to the OMG spegification XMI
2.4.2 that ig aligned with MOF 2.4.1 (ISO/IEC 19508) and UML 2.4.1 (ISO/IEC 19505). It is not backwdrd compatible

with XMI 1).4, as specified in ISO/IEC 19503:2005, which is aligned with MOF(1°4, as specified in ISO/IHC 19502:2005,
and UML 1f.4.2, as specified in ISO/IEC 19501:2005.
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INTERNATIONAL STANDARD

ISO/IEC 19509:2014(E)

Information technology - Object Management Group
XML Metadata Interchange (XMI)

1 Scope

This Intern
foundation
of UML. X
XML:

« The
« The
« The
« Objd

XMI descri
that share o

2 (

21 G

This sub cl
Document”

22 R

htional Standard supports the Meta Object Facility (MOF) Core defined in ISO/IEC 19508. M
fechnology for describing metamodels. It covers a wide range of domains, and is basedyon a cor
MI is widely used XML interchange format. It defines the following aspects invotved in descr

representation of objects in terms of XML elements and attributes.

standard mechanisms to link objects within the same file or across files.

validation of XMI documents using XML Schemas.

ct identity, which allows objects to be referenced from other.objects in terms of IDs and UUIDs.

bes solutions to the above issues by specifying EBNE ptoduction rules to create XML documen
bjects consistently.

onformance

seneral

huse describes the required\and optional points of compliance with the XMI specification. Thg
and “XMI Schema” are_defined in Clause 4.

lequired Compliance

2.21 XMI Schema Compliance

XMI Schen|

EquivalenccTear

DF is the
strained subset
bing objects in

ts and Schemas

terms “XMI

is document.

nasdnust be equivalent to those generated by the XMI Schema production rules specified in thj

V. AOCUINC dl dIc valld undcr d [1CIINd Prodauccd DY UIC V. NCINd pro

duction rules

would be valid in a conforming XMI Schema and that those XMI documents that are not valid under a schema produced
by the XMI Schema production rules are not valid in a conforming XMI Schema.

2.2.2 XMI Document Compliance

XMI Documents are required to conform to the following points:

© ISO/IEC 2014 - All rights reserved
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2.2.3 Spftware Compliance

The XMI document must be “valid” and “well formed” as defined by the XML recommendation, whether used with or
without the document’s corresponding XMI Schema(s). Although it is optional not to transmit and/or validate a
document with its XMI Schema(s), the document must still conform as if the check had been made.

The XMI document must be equivalent to those generated by the XMI Document production rules specified in this
document. Equivalence for two documents requires a one to one correspondence between the elements in each
document, each correspondence identical in terms of element name, element attributes (name and value), and contained
elements. Elements declared within the XMI documentation and extension elements are excepted.

Software is| XMI schema compliant when it produces XML schemas that are XMI schema compliant. Softfware is XMI

document compliant when it produces or consumes XML documents that are XMI documenf compliant.

2.3

2.3.1

XMI Docuipents optionally conform to the following points:

3

Optional Compliance Points

XMI Extension and Differences Compliance

The puidelines for using the extension elements suggested in “XMI Model” on page 8 are found there apd in “Tailoring
Schgma Production” on page 27.” Tools should place their'éxtended information within elements that gre not in the
XMI namespace or within elements that have the XMI.namespace and a tag name of “Extension.” Thely should also
declare the nature of the extension using the standaid XMI elements where applicable, and preserve th¢ extensions of
othef tools that fall within the XMI namespace.

Procpssing of XMI differencing elements (in'sub clause 7.11.5, *Effects on Document Production) is af optional
compliance point.

Normative References

The following referenced documents are indispensable for the application of this document. For dated refegences, only the
edition cited applies. Forsundated references, the latest edition of the referenced document (including any|amendments)

applies.

(OMG<Specification Meta Object Facility (MOF) Core Specification, Version 2.4.2 - http://www.omg.prg/spec/MOF/
248

. [MgF 1 “ISOAEC 19508:2014 Information technology - Object Management Group - Meta Object Faclility Core.”

[UMLInfra] “ISO/IEC 19505-1:2012 Information technology - Object Management Group - Unified Modeling
Language (OMF UML) - Part 1: Infrastructure.” (OMG Specification Unified Modeling Language (OMG UML)
Version 2.4.1 - Part 1: Infrastructure - http://www.omg.org/spec/UML/2.4.1/Infrastructure)

[UMLSuper] “ISO/IEC 19505-2:2012 Information technology - Object Management Group - Unified Modeling
Language (OMF UML) - Part 2: Superstructure.” (OMG Specification Unified Modeling Language (OMG UML)
Version 2.4.1 - Part 2: Superstructure - http://www.omg.org/spec/UML/2.4.1/Superstructure)

[XML] “Extensible Markup Language (XML) 1.0 (Fifth Edition) W3C Recommendation 26 November 2008
http://www.w3.org/TR/2008/REC-xml-20081126/

© ISO/IEC 2014 - All rights reserved
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» [XMLSchema] “XML Schema Part 1: Structures Second Edition” W3C Recommendation 28 October 2004
http://www.w3.org/TR/2004/REC-xmlschema-1-20041028/

+ [XMLSchema2] “XML Schema Part 2: Datatypes Second Edition” W3C Recommendation 28 October 2004
http://www.w3.org/TR/2004/REC-xmlschema-2-20041028/

+ [XLink] “XML Linking Language (XLink) Version 1.1” W3C Recommendation 26 May2010
http://www.w3.0org/TR/2010/REC-xlink 11-20100506/

» [XP¢interFramework] “XPointer Framework” W3C Recommendation 25 March 2003
http:{/www.w3.org/TR/2003/REC-xptr-framework-20030325/

+ [XP¢interElement] “XPointer element() Scheme” W3C Recommendation 25 March 2003
http:{/www.w3.0org/TR/2003/REC-xptr-element-20030325/

« [XPo¢interXmls] “XPointer xmlns() Scheme” W3C Recommendation 25 March 2003
http:{/www.w3.org/TR/2003/REC-xptr-xmlns-20030325/

+ [NAMESP] “Namespaces in XML 1.0 (Third Edition)” W3C Recommendation'8 December 2009
http:{/www.w3.org/TR/2009/REC-xml-names-20091208/

« [INHOSET] “XML Information Set (Second Edition)” W3C Recommendation 4 February 2004
http:f/www.w3.org/TR/2004/REC-xml-infoset-20040204/

4 Terms and Definitions

The follow]ng are the only terms defined in this International Standard. There are no other terms used in [this standard
with meanipigs that cannot be found in other standards.

[XMIDocuinent] A document produced by the- XMI production rules defined in this International Standayd.

[XMISchema] A schema produced bythe XMI production rules defined in this International Standard.

5 Symbols

There are njo symbols defined in this International Standard.

6 o ion

6.1 Relationship to existing standards for MOF and XMI

This International Standard is aligned with [MOF2] and [UML2], which are not backwards comaptible with the following
existing International Standards:

« [UML1] ISO/IEC 19501:2005, Information Technology - Open Distributed Processing - Unified Modeling Language
(UML) Version 1.4.2

© ISO/IEC 2014 - All rights reserved 3
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« [MOFI1]ISO/IEC 19502:2005, Information technology - Meta Object Facility (MOF)
« [XMI1] ISO/IEC 19503:2005, Information technology - XML Metadata Interchange (XMI)

Because existing specifications reference these 2005 standards, and they are not superseded by this International Standard,
these 2005 standards remain in force.

There are no normative references to these 2005 standards required in this International Standard.

6.2 Acknowledgments

Annex C cgntains an informative list of companies which contributed to this specification.
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XMI Document and Schema Design Principles

Purpose

This clause contains a description of the XML documents produced from instances of MOF models, and XML schemas
that may be used to allow some XML validation of these documents. The use of schemas in XMI is described first,

followed by a brief description of some basic principles, which includes a short description of each XML
XML elem¢nt defined by XMI. Those descriptions are followed by more complete descriptions that prov

attribute and
de examples

illustrating the motivation for the XMI schema design in the areas of model class specification, transmitting incomplete

metadata, linking, tailoring schema production, transmitting metadata differences, and exchanging:docum|

tools.

It is possib
model. Tha]

You may sf
required to
produced 1
on schema

7.2 |

An XML sd

XML document. This International Standard provides_rules by which a schema can be generated for any

transmissib
schema, ev
in the quali

Although X
produce cof

It can be ad
validation i
burden of p
rely solely

could be dd

Each XML
required byj

e to define how to automatically generate a schema from the MOF model to represent any M
t definition is presented in Clause 8.

ecify tag value pairs as part of the MOF model to tailor the schemds that are generated, but y|
do so. Using these tag value pairs requires some knowledge of XML schemas, but the schem3
ight perform more validation than the default schemas. Sub clanse 7.11 describes the tag valul
production, and their impact on document serialization.

Jse of XML Schemas

hema provides a means by which an XML precessor can validate the syntax and some of the §

e MOF-based model. However, the use ©f schemas is optional; an XML document need not r
b1 if one exists. The resulting document can be processed more quickly, at the cost of some los
ty of the document.

responding XMI 2 Schemas.for them.

5 performed, any XML processor can perform some verification, relieving import/export progt

n XML validation for all of the verification since XML validation does not perform all of the
ne.

document that contains model data conforming to this International Standard contains: XML el
this/International Standard, XML elements that contain data that conform to a model, and, op

ents between

DF-compliant

bu are not
s that are
es, their affect

emantics of an
alid XMI-
bference a

5 of confidence

ML schemas are optional in'general terms, it is incumbent on standards bodies that define MOF2 instances to

vantageous to perforti- XML validation on the XML document containing MOF model data. [f XML

ams of the

erforming these.chiecks. It is expected that the software program that performs verification will not be able to

erification that

ements that are
tionally, XML

elements that contain metadata that represent extensions of the model. Models are explicitly identified in XML elements
required by this International Standard. Some model information can also be encoded in an XML schema. Performing
XML validation provides useful checking of the XML elements that contain metadata about the information transferred,

the transfer

information itself, and any extensions to the model.

The XML Namespace specification has been adopted by the W3C, allowing XMI to use multiple models at the same time.
XML schema validation works with XML namespaces, so you can choose your own namespace prefixes in an XML
document and use a schema to validate it. The namespace URIs, not the namespace prefixes, are used to identify which

schemas to

use to validate an XML document.
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721 X

ML Validation of XMI documents

XML validation can determine whether the XML elements required by this International Standard are present in the XML
document containing model data, whether XML attributes that are required in these XML elements have values for them,
and whether some of the values are correct.

XML validation can also perform some verification that the model data conforms to a model. Although some checking

can be don

it is impossible to rely solely on XMI, validation to verify that the information transferred s

atisfies all of a

model’s ser
possible to
of a schem{

automatically encoded.

Finally, XM
elements; if

722 R

Each schenq

« All
dired

* Mod|
belo
groy|

+ Any

do s¢.

By default,
multipliciti

7.3 B

This sub cl
topics is in

731 R

hantic constraints. Complete verification cannot be done through XML validation because it\is
specify all of the semantic constraints for a model in an XML schema, and the rules for@utom
preclude the use of semantic constraints that could be encoded in a schema manually, but cai

[ validation can be used to validate extensions to the model, because extensions must be repi
those elements are defined in a schema, the schema can be used to verifythe elements.

equirements for XMl Schemas

a used by XMI must satisfy the following requirements:

(ML elements and attributes defined by the XMI specification must be imported in the schema. Thgq
tly in the schema itself, since there is only one target namespace per schema.

el constructs have corresponding element declarations; and may have an XML attribute declaratio
v. In addition, some constructs also have a complexType declaration. The declarations may utilize §
ps, and types, as described below.

XML elements that represent extensions to-the model may be declared in a schema, although it is

XMI schemas allow incomplete metadata to be transmitted, but you can enforce the lower bo
s if you wish. See sub clawsen7.9” for further details.

asic Principles

huse discusses_the basic organization of an XML schema for XMI. Detailed information about|
luded later(n-this chapter.

equired XML Declarations

not currently
atic generation

not be

esented as

y cannot be put

h, as described
rroups, attribute

0t necessary to

ind of

each of these

This International Standard requires that XML element declarations, types, attributes, and attribute groups be included in

schemas to

enable XML validation of metadata that conforms to this International Standard.

All XML elements defined by this International Standard are in the namespace “http://www.omg.org/spec/XMl/version-
namespace,” where version-namespace is the version of the XMI specification being used. The XML namespace
mechanism can be used to avoid name conflicts between the XMI elements and the XML elements from your MOF

models.
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In addition to required XML element declarations, there are some attributes that must be defined according to this
International Standard. Every XML element that corresponds to a model class must have XML attributes that enable the
XML element to act as a proxy for a local or remote XML element. These attributes are used to associate an XML
element with another XML element. There are also other required attributes to let you put data in XML attributes rather
than XML elements. You may customize the declarations using MOF tag values.

7.3.2 Model Class Representation

Every mod
complexTy}
content mo

By default,
to specify
elements.

733 N

Every XMI
the content
in the natur
elements in|
addition, th|
any new in
model.

Tools that 1
engineering
elements m|

7.4 )

Every XMI|

An

An d
Unid

bl class is represented in the schema by an XML element whose name is the class name, as_wyq
be whose name is the class name. The declaration of the type lists the properties of the olass.

XMI allows you to serialize features using either XML elements or XML attributes; however, 3
ow to serialize them if you wish. Composite and multivalued properties are always serialized

odel Extension Mechanism

schema contains a mechanism for extending a model classs Zero or more extension elements
model of each class. These extension elements have a cefitent model of ANY, allowing consid
e of the extensions. The processContents attribute is 1ax, which means that processors will va

c top level XMI element may contain zero or more extension elements, which provides for th|
formation. One use of the extension mechanisinrmight be to transmit data that represents exter

ely on XMI are expected to store the €xtension information and export it again to enable roun
, even though it is unlikely they will be able to process it further. XML elements that are put it
y be declared in schemas, but ‘ake not required to be.

KMI Schema and Document Structure

schema consists of\the following declarations:
LML version.precessing instruction. Example: <?XML version="1.0"?>

ptional encaeding declaration that specifies the character set, which follows the ISO-10646 (also ¢
ode)standard. Example: <?XML version="1.0" ENCODING="UCS-2"7>

Any

lels of XML elements corresponding to model classes do not impose an order on the\propertigs.

1l as a
By default, the

w2

(MI allows you
using XML

are included in
erable freedom
idate the

the extension if a schema is available for them, butwill not report an error if there is no scheina for them. In

e inclusion of
sions to a

d trip
1 the extension

hlled extended

othet valid XML processing instructions.

Decl

A schema XML element.

An import XML element for the XMI namespace.

arations for a specific model.

Every XMI document consists of the following declarations, unless the XMI is embedded in another XML document:

« An XML version processing instruction.
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» An optional encoding declaration that specifies the character set.

+ Any

other valid XML processing instructions.

XMI imposes no ordering requirements beyond those defined by XML. XML Namespaces may also be declared in the
XMI element as described below.

The top element of the XMI information structure is either the XMI element, or an XML element corresponding to an

instance of

a class in the MOF model. An XMI. document containing only XMI information will have X

I as the root

element of
XMI eleme

7.5 )

This sub cl
of MOF for
extensions,

Using an X
use of stand
objects. A Y

7.5.1

When the X
XML elemg
of the form|
the version
following X
namespace,
20110701,”

In addition,)
attribute, aif

XMI model.

In the declq
the namesp

the document. It is possible for future XML exchange formats to be developed that extend XN
nts within their XML elements.

KMI Model

huse describes the model for XMI document structure, called the XMI model. The XMI mode
describing the XMI-specific information in an XMI document, such as/the“version, documen
and differences.

MI model enables XMI document metadata to be treated in the samie/fashion as other MOF met|
ard MOF APIs for access to and construction of XMI-specifigihformation in the same manne
ralid XMI document may contain XMI metadata but is notirequired to.

XML Schema for the XMI Model

[MI model is generated as an XML Schema following the XMI schema production rules, the r
nt and attribute declarations. These declarations are shown in Clause 7 and given the XML na3
“http://www.omg.org/spec/ XMl/versioncndmespace,” where version-namespace is the XML 1
of the XMI specification being used. Every XMI-compliant schema must include the declarat
[ML elements by importing the deéclarations in the XMI namespace “http://www.omg.org/spec
[’ The version of this XMI speeification is 2.4.1, and its XMI namespace is “http://www.omg.
and the XSD file can be found at “http://www.omg.org/spec/XMI1/20110701/XMI.xsd.”

there are attribute declarations and attributeGroup declarations that must be imported. These
d the Identity Attribs,;\LinkAttribs, and ObjectAttribs attribute groups. These constructs are no

rations thatfollow, the XML Schema namespace, whose URI is “http://www.w3.0rg/2001/XM|
hce prefix “xsd.” The XMI namespace is the default namespace.

11 and embed

is an instance
ation,

adata, allowing
as other MOF

bsult is a set of
mespace name
amespace for
ons of the
XMl/version-
rg/spec/XMI/

nclude the id
defined in the

[LSchema,” has

7.5.2 XFVII Model classes

There are three diagrams that describe the XMI model. The details of the classes are described in the sub clauses below.
This sub clause gives an overview of the model.

Figure 7.1 shows the XMI element, documentation, and extension elements. The XMI class is an overall default container
for XMI document metadata and contents. The attributes of the XMI class are the documentation, differences (add,

replace, delete in Figure 7.2), and extensions. The Documentation class contains many fields to describe the document for
non-computational purposes. The Extension class contains the metadata for external information. The String datatype and
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the Integer datatype come from the PrimitiveTypes package used by MOF Core and UML Infastructure. The
PrimitiveTypes package also contains UnlimitedNatural and Boolean. The DateTime primitive type has XML Schema
data type of “http://www.w3.0rg/2001/XMLSchema#dateTime.”

XM

documerntation : Documertation [0.1]

Documentation

contact @ String [0..1]

gprimitives
DateTime

differencep
extension

e oo [ ]

Extension [0..%]

Extgnsion

extender ; [String [1]
extenderiCy . String [0..1]

[=Finig =i gy [U..‘Ij
exporteryersion : String [0..1]
exporterlD @ String [0..1]
longDescription © String [0..%]
shortDescrigtion © String [0..%]
natice © String [0.#]

owwner ; String [0.%]
timestamp : DateTime [0..1]

Figure 7.1-|The XMI Model for the XMI element, documentation, and extension

The differepces information (Figure 7.2) is described as additions, deletidns, and replacements to target opjects. The
objects refdrenced by the differences may be in the same or different-documents. The differences information consists of
the Add, Dglete, and Replace classes, which specify a set of diffefénees and refer to MOF objects that arg added or
removed. Note that the Element class is a placeholder for specifying that a Difference has a target that can refer to any
objects. Th¢ Element class is not included in the required elemient declarations.

The XML $chema declarations for each element of the XML model are given in the following sub clauses. They may be
generated by following the XMI production of XML-Schema rules defined in Clause 7, except for the XMI class and the
XMI attribytes described in “XMI Attributes” on_page 13.

UNE ::FElemant

fawvner

a..
Treadonly union }

fowvniedElement

0.

addition || 0.2 target | 0. replacement | 0.+ ireadonly unian
Diffarence container
0.1
difference
|:| Ed
- .
Add Delete Replace

position : Imteger [0..1]

position : Integer [0..1]

Figure 7.2 - The XMI Model for differences

© ISO/IEC 2014 - All rights reserved


https://iecnorm.com/api/?name=9f0d4c8d66340c20bfac07a074d34fa8

ISO/IEC 19509:2014(E)

753 X

The root level XML element for XMI documents containing only XMI data may be the XMI element, but it must be the
XMI element if there are multiple elements. Its declaration is:

<xsd:comp

lexType name="XMI">

<xsd:choice minOccurs="0" maxOccurs="unbounded">

<xsd:any
</xsd:cho

<xsd:attribute ref="id"/>

<xsd:attri
<xsd:attri
<xsd:attri

</xsd:complexType>

<xsd:elemg
<xsd:elemg
<xsd:elemg
<xsd:elemg

Note that in
xsd:choice
The Docum
may only b

example xnpi:Documentation.

Each versig
XMI/versio|

The XMI e
was not ser|
element mal
elements sy
presence of
examples o

The XMI ¢
in the XMI

See “Overal

 processContents="strict"/>

ce>

buteGroup ref="IdentityAttribs"/>

buteGroup ref="LinkAttribs"/>

bute name="type" type="xsd:QName" use="optional"
form="qualified"/>

nt name="documentation" type="Documentation"/>
nt name="difference" type="Difference"/>

nt name="extension" type="Extension"/>

nt name="XMI" type="XMI"/>

for XMI since that already has xsd:any. However are th€ elements that must be used within the

e used if they are root elements, not nested undernéath XMI, and qualified with the XMI nam

n of XMI is unambiguously identified-bg;its unique namespace URI of the form “http://www.
h-namespace.”

ement need not be the root element of an XML document; you can include it inside any XMI
alized according to this International Standard. If a document contains only XMI information
y not be present when there-is only a single top-level object, but is often useful for consistenc
ch as Documentation, The’start of XMI information and identification of the XMI version is i
the XMI namespace declaration, regardless of whether the XMI element itself is present. Cla
f the use of the XMI element.

ass has theXMI tag org.omg.xmi.contentType set to “any” to indicate that any XMI element
stream.

[ Document Structure” on page 60” for details on how the XMI class is serialized.

the schema that the elements for documentation, differeiicé and extension may not validly be fncluded in the

[XMI elements.

entation, Difference, and Extension elements (starting with uppercase), defined in the following sub clauses,

pspace: for

bmg.org/spec/

element that
the XMI

y and for
hdicated by the
1se 8 contains

may be present

The XMI

10

odel package has e folfowing 1ag Serings:

tag org.omg.xmi.nsURI set to “http://www.omg.org/spec/XMl/version-namespace”
tag org.omg.xmi.nsPrefix set to “xmi”

tag org.omg.xmi.superClassFirst set to “true”

tag org.omg.xmi.useSchemaExtension set to “true”

tag org.omg.xmi.element set to “true”

tag org.omg.xmi.attribute set to “false”
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7.5.4 Extension

The Extension class is designed to contain extended information outside the scope of the user model. Extensions are a
multivalued attribute of the XMI class and may also be embedded in specific locations in an XMI document. The Schema

for extensio

<xsd:complexType name="Extension">

<xsd:choi
<xsd:an
</xsd:cho

<xsd:attribute ref="id"/>

<xsd:attributeGroup ref="ObjectAttribs"/>

<xsd:attribute name="extender" type="xsd:string" use="optional"/>

<xsd:attribute name="extenderID" type="xsd:string" use="optional"/>
</xsd:complexType>

<xsd:elemg

The extend,
extensions
internal ID
allow indiv

The Extens

org.omg.xnji.processContents tag set to “lax.” The extendet-and extenderID attributes have the tag attriby

7.5.5 Documentation

The Docun
owner of th|
which creat
legal noticd
timestamp

<xsd:complexType namez="Documentation">

<xsd:choi
<xsd:ele
<xsd:ele
<xsd:ele

n is:

processContents="lax"/>
ce>

nt name="Extension" type="Extension"/>

er attribute should indicate which tool made the extension. It i§\provided so that tools may ig
made by other tools before the content of the extensions elegmerit is processed. The extenderlIl
from the extending tool that allows the element to be uniquely located within the tool. The ot
dual extensions to be identified and to act as proxies for local or remote extensions.

on class in the MOF model has the tag org.omg.xnii.contentType set to “any” and the

entation class contains informationabout the XMI document or stream being transmitted, for
e document, a contact person:for the document, long and short descriptions of the document, th
ed the document, the version)of the tool, the date and time the document was created, and coq
s regarding the document.-The data type of all the attributes of Documentation is string excep
which is DateTime. Fhe' XML Schema generated for Documentation is:

ce minOccurs="0" maxOccurs="unbounded">
ment nameé="contact" type="xsd:string"/>

ment name="exporter"” type="xsd:string"/>
menf.name="exporterVersion" type="xsd:string"/>

hore the

her attributes

instance the

t for the

<xsd:ele

ment name="longDescription" type="xsd:string"/>

<xsd:element name="shortDescription" type="xsd:string"/>
<xsd:element name="notice" type="xsd:string"/>

<xsd:ele
<xsd:ele
<xsd:ele

ment name="owner" type="xsd:string"/>
ment name=timestamp” type="xsd:datetime”/>
ment ref="Extension"/>

</xsd:choice>
<xsd:attribute ref="id"/>
<xsd:attributeGroup ref="ObjectAttribs"/>

<xsd:attri

bute name="contact" type="xsd:string" use="optional"/>

<xsd:attribute name="exporter" type="xsd:string" use="optional"/>
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<xsd:attribute name="exporterVersion" type="xsd:string" use="optional"/>

<xsd:attribute name="longDescription" type="xsd:string" use="optional"/>

<xsd:attribute name="shortDescription" type="xsd:string" use="optional"/>

<xsd:attribute name="notice" type="xsd:string" use="optional"/>

<xsd:attribute name="owner" type="xsd:string" use="optional"/>
</xsd:complexType>

<xsd:element-name="Documentation” type="Documentation=/>

7.5.6 Add, Replace, and Delete

The Add clpss represents an addition to a target object in this document or other documents{, The farget i constrained to
reference only one object. The position attribute indicates where to place the addition relative to other XNIL elements of
that type within the target. The default, -1, indicates to add the new elements at the end of those elementg for the target

element. The addition attribute refers to the set of objects to be added. Both of these’ attributes have the thg
org.omg.xnji.attribute set to “true.”

The Replacg class represents the removal of a target set of objects and the, addition of the objects referred to in the
replacemeny attribute. The position attribute indicates where to place the réplacements relative to other XYL elements of
that type within their container (they should all be of the same XML-type). The default, -1, indicates to agdd the new
elements at|{the end of those elements for the target element. The #eplacement attribute refers to the objecits that will
replace the [target elements. Both of these attributes have the tag org.omg.xmi.attribute set to “true.” Note] that, unlike
Delete, the freplaced elements are only removed from the containier not deleted.

The Delete|class represents a deletion of the target set of objects in this document or other documents.
The Differgnce class is the superclass for the Add; Replace, and Delete classes (see Figure 7.2 and sub clause 7.12).

The declardtions for these classes are:

<xsd:complexType name="Difference">
<xsd:choice minOccurs="0" maxOccurs="unbounded">
<xsd:element name="target">
<xsd:cqmplexType>
<xsd:dhoice minOccurs="0" maxOccurs="unbounded">
<xsdjany processContents="skip"/>
</xsd:¢choice>
<xsd:gnyAttribute processContents="skip"/>
</xsd:cpomplexType>
<Ixsd:e|qment>
<xsd:element name="difference" type="Difference"/>
<xsd:element name="container" type="Difference"/>
<xsd:element ref="Extension"/>
</xsd:choice>
<xsd:attribute ref="id"/>
<xsd:attributeGroup ref="ObjectAttribs"/>
<xsd:attribute name="target" type="xsd:IDREFS" use="optional"/>
<xsd:attribute name="container" type="xsd:IDREFS" use="optional"/>
</xsd:complexType>
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<xsd:element name="Difference" type="Difference"/>

<xsd:complexType name="Add">

<xsd:complexContent>
<xsd:extension base="Difference">
<xsd:attribute name="position" type="xsd:integer" use="optional"/>
<xsd:attribute name="addition" type="xsd:IDREFS" use="optional"/>
</xsd:exfension>

<lxsd:corrn[:lexContent>

</xsd:complexType>

<xsd:elemgnt name="Add" type="Add"/>

<xsd:complexContent>
<xsd:extension base="Difference">
<xsd:atfribute name="position" type="xsd:string" use="optional"/>
<xsd:attribute name="replacement” type="xsd:IDREFS" use="optional"/>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>

<xsd:compEexType name="Replace">

<xsd:elemgnt name="Replace" type="Replace"/>

<xsd:complexType name="Delete">
<xsd:complexContent>
<xsd:extension base="Difference"/>
</xsd:complexContent>
</xsd:complexType>

<xsd:elemegnt name="Delete" type="Delete"/>

7.6 XMI Attributes

This sub clguse describes-the fixed XML attributes that are used in the XMI production of XML documentg and Schemas.
By defining a consistent set of XML attributes, XMI provides a consistent architectural structure enabling consistent
object identity and\inking across all assets.

7.6.1 ElementidentificationAttributes

Three XML attributes are defined by this International Standard to identify XML elements so that XML elements can be
associated with each other. The purpose of these attributes is to allow XML elements to reference other XML elements
using XML IDREFs, XLinks, and XPointers.

Two of these attributes are declared in an attribute group called IdentityAttribs; the id attribute is declared globally.
Placing these attributes in an attribute group prevents errors in the declarations of these attributes in schemas. Its
declaration is as follows:
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<xsd:attribute name="id" type="xsd:ID" use="optional"/>

<xsd:attributeGroup name="IdentityAttribs">
<xsd:attribute name="label” type="xsd:string" use="optional"
form="qualified"/>
<xsd:attribute name="uuid" type="xsd:string" use="optional"
form="qualified"/>
</xsd:attributeGroup>

id
XML semafptics require the values of this attribute to be unique within an XML document; howevef, the yalue is not
required to be globally unique. This attribute may be used as the value of the idref attribute defined in the next sub

clause. It npay also be included as part of the value of the href attribute in XLinks. An exafiiple of the use pf this attribute
and the other attributes in this sub clause can be found in sub clause 7.10.3.

If the metaglass has (or inherits) a Property with isld = ‘true,” then the value of that‘pfoperty may be used| as the basis of
the xmi:id gnd/or xmi:uuid attributes.

This is not mandatory, and the exact algorithm to be used is not specified i this International Standard. However it is
important, {o be a valid XML document, that the value for xmi:id is unique across all elements within thg file. The
xmi:uuid is|not so constrained, but if the same value is used in multiple XML elements, then they are all [deemed to
reference the same MOF element (e.g., they may represent differént aspects).

label

This attribufe may be used to provide a string label identifying a particular XML element. Users may put ahy value in this
attribute.

The value qf the label attribute is ignored on import.

uuid

The purposg of this attribute is to provide a globally unique identifier for an XML element. The values of this attribute
should be globally unique strings.prefixed by the type of identifier. If you have access to the UUID assigngd in MOF, you
may put thg MOF UUID in thé unid XML attribute when encoding the MOF data in XMI.

UUIDs shopld use URIs.as'the unique string. Refer to sub clause 6.4.1.1 of the MOF Facility and Object|Lifecycle
Specificatidn for an example of a scheme for detailed URI production rules.

An exampl¢ URLfor*the metaclass UseCase in the UML2 metamodel looks like this:

httpy/wWww.omg.org/spec/UML//20200901/uml.xml#UseCase

7.6.2 Linking Attributes

XMI allows the use of several XML attributes to enable XML elements to refer to other XML elements using the values
of the attributes defined in the previous sub clause. The purpose of these attributes is to allow XML elements to act as
simple XLinks or to hold a reference to an XML element in the same document using the XML IDREF mechanism.

The attributes described in this sub clause are included in an attribute group called LinkAttribs. The attribute group
declaration is:
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<xsd:attributeGroup name="LinkAttribs">

<xsd:attri
<xsd:attri

bute name="href" type="xsd:anyURI" use="optional"/>
bute name="idref" type="xsd:IDREF" use="optional"
form="qualified"/>

</xsd:attributeGroup>

The link att
are the XLi

XMI offers
idref. See s

Simple XL

The href at
XLink accd
XLink and
XLinks, alt
additional J

To use simj
elements w
for XPointg

idref

This attribu
mechanism
being referq

763 T

The type at
can occur i

<xsd:attrib

Rather than
declaration

r1outes a d a d d d C.
nk href for advanced linking across or within a document, or the idref for linking within ja d9

another mechanism for linking, using the name of the property involved in the reference instd
b clause 7.10 for more information.

ink Attributes

ribute declared in the above entity enables an XML element to act in a‘fashion compatible wi
rding to the XLink and XPointer W3C recommendations. The declaration and use of href is d|
XPointer specifications. XMI enables the use of simple XLinks. XMT does not preclude the u
hough it is not anticipated that many XMI tools will support them: The XLink specification dg
KML attributes, and it is permissible to use them in additiow to'the attributes defined in the Lin

ple XLinks, set href to the URI of the desired location/ Thé href attribute can be used to refer]
hose id attributes are set to particular values. The id attribute value can be specified using a sp|
rs defined in the XLink and XPointer recommendations.

te allows an XML element to refer to another XML element within the same document using th
In XMI documents, the value of this attribute should be the value of the id attribute of the X
nced.

ype Attribute

F the type of a reference has subclasses, for instance. The declaration of the attribute is:
ite name="fype" type="xsd:QName" form="qualified"/>

including the IdentityAttribs, and LinkAttribs attribute groups, and the version and type attri{
for'each MOF class, the XMI namespace includes the following declaration of the ObjectAt|

The mechanisms

cument.

ad of href or

th the simple
efined in the

e of extended
bfines many
kAttribs group.

ence XML
ecial URI form

e XML IDREF
IML element

ribute is used to specify the type of object being serialized, when the type is not known from the model. This

utes in the
tribs attribute

group for t]

je attribute declarations that pertain to objects:

<xsd:attributeGroup name="0ObjectAttribs">

<xsd:attri
<xsd:attri

buteGroup ref="IdentityAttribs"/>
buteGroup ref="LinkAttribs"/>

<xsd:attribute name="type" type="xsd:QName"

form="qualified"/>

</xsd:attributeGroup>
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7.7 XMl Types

The XMI namespace contains a type called Any. It is used in the XMI schema production rules for class attributes, class
references, and class compositions. The declaration of this type is part of the fixed declarations for XMI. The Any type
allows any content and any attributes to appear in elements of that type, skipping XML validation for the element’s
content and attributes. The declaration of the type is as follows:

<xsd:comp, y
<xsd:cHoice minOccurs="0" maxOccurs="unbounded">
<xsdl:any processContents="skip"/>
</xsd:choice>
<xsd:anyAttribute processContents="skip"/>
<Ixsd:comJIexType>

By using this type, the XMI schema production rules generate smaller schemas than if this type was declared multiple
times in a schema. Also, using the Any type enables some changes to be made tothe/Any type declaration without
affecting ganerated XMI schemas.

7.8 Model Representation

This sub clause describes how to represent information using XM

« How classes, properties, composites, multiple elements,datatypes, and inheritance are represented in XMI compliant
XML schemas.

» How instances of classes are represented in XML compliant XML documents.

The production rules for these representations are ‘given in EBNF form in the “XML Schema Production’l and “XML
Document Production” clauses.

7.8.1 Namespace Qualified- XML Element Names

When the official schema for a medel is produced, the schema generator must use the namespace URI spgcified by the
Package::URI property on the-package representing the metamodel, which may be overridden by the org.dqmg.xmi.nsURI
tag to identjfy uniquely the XML namespace in the model. XML processors will use namespace URISs to [identify the
schemas to|be used for XML validation, as described in the XML schema specification.

The XML glement hame for each model Class, and Association in a document is its short name. The nam¢ for XML tags
corresponding té model Properties is the short name of the property. The name of XML attributes corresponding to model
properties (DataType-typed or Class-typed) is the short name of the property, since each tag in XML has its own naming
context.

Each namespace is assigned a logical URI. The logical URI is placed in the namespace declaration of the top level
element in XML documents that contain instances of the model. The XML namespace specification assigns logical names
to namespaces that are expected to remain fixed throughout the life of all uses of the namespace since it provides a
permanent global name for the resource. An example is “http://www.omg.org/spec/UML/20110701.” There is no
requirement or expectation by the XML Namespace specification that the logical URI be resolved or dereferenced during
processing of XML documents.

The following is an example of a UML model in an XMI document using namespaces.
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mins:uml="http://www.omg.org/spec/UML/20110701"

xmlns:xmi="http://www.omg.org/spec/XMI/20110701">
<uml:Class name="C1" xmi:type="uml:Class” xmi:id="_1">
<ownedAttribute xmi:type="uml:Property” xmi:id="_2” name="a1"

visi

bility="private"/>

</uml:Class>

</xmi:XMI>

The model
declares thd

782 N

In XMI 1, the multiplicities from the model were ignored, since DTDs were not able to validate multiplid

ordering th

You may tailor the schemas produced by XMI by specifying tag values in the model. Two of the tags,

“org.omg.x
multipliciti

Model mulf
to schema ]
Multiplicity
bound for 4
not enforce
the org.omg
(the multip

7.8.3 C(llass Representation

A class is 1
the class in|

In the exan
WWW.W3.01]

The represq

<xsd:elemg

has a single class named C1 that contains a single attribute named al with visibility private. {Th
version of XMI and the namespace for UML with the logical URI.

ultiplicities

b content of XML elements. By default, XMI 2 produces schemas that ignere multiplicities als

mi.enforceMaximumMultiplicity” and “org.omg.xmi.enforceMinimumMultiplicity” allow you
s are to be used in a schema rather than being ignored.

iplicities map directly from the EMOF definition of multiplicity, which is a lower bound and aj
KML attributes called “minOccurs” and “maxOccurs.”“Fh¢ minOccurs XML attribute correspd
Element’s lower property, and the maxOccurs XMl attribute corresponds to its upper propert
property is null, the org.omg.xmi.enforceMinimumMultiplicity tag is ignored, and minimum
i in the Schema (minimum multiplicity is effectively “0”). Similarly, if the upper bound for a
r xmi.enforceMaximumMultiplicity tag is ignored, and maximum multiplicity is not enforced i
icity is effectively unbounded).

epresented by an XML element, with an XML element or attribute for each property. The XM
Cludes the inherited properties.

ples that follow in ‘this sub clause, “xsd” is the namespace prefix for the XML schema names
0/2001/XMLScehema”) and “xmi” is the namespace prefix for the XMI namespace.

ntation of-a<class named “c” is shown below for the simplest case where “c” does not have arf

nt name="c" type="c"/>

e XMI element

ities without
0.

to specify that

n upper bound,
nds to

. If the lower
multiplicity is
roperty is null,
n the Schema

[ element for

pace (“http://

y Properties:

<xsd:comp

exlype name="c >

<xsd:choice minOccurs="0" maxOccurs="unbounded">
<xsd:element ref="xmi:Extension"/>
</xsd:choice>
<xsd:attribute ref="xmi:id"/>
<xsd:attributeGroup ref="xmi:ObjectAttribs"/>
</xsd:complexType>

If the class has properties, the XML elements for them are put in the all group of the content model, as explained below.
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7.8.4 DataType-typed Property Representation

The representation of properties of class “c” uses XML elements and XML attributes. If the property types are primitives
or enumerations, then by default XML attributes and XML elements are declared for these types. The reasons for the
XML element choice are several, including: the values to be exchanged may be very large values and unsuitable for
XML attributes, and may have poor control of whitespace processing with options that apply only to element contents.
The default encoding can be changed using the XMI “org.omg.xmi.attribute” and “org.omg.xmi.element” tags. See sub

PR . X : o . - . ey o -
clause 7.11[3~formformmatiom o row-thesetagsaffectencodimg—Seesub chause 7t foracomptetetist of XMI tags.

[T 1)

The declaration of a property named “a” is as follows:
<xsd:elemgnt name="a" type="type specification"/>

The XML dlement corresponding to the property is declared in the content of the complexType correspondjing to the class
that owns the attribute. The type specification is either an XML schema data type, an.enumeration data type, or a class
from the model.

For propertjes whose types are primitive types (for example, String) and whosé upper bound multiplicity fis 1, an XML
attribute myst also be declared in the XML element corresponding to modelclass “c,” and the XML elem¢nt must be put
in the contgnt model of the XML element for class “c.” The declaration of\*c” appears as follows withou} multiplicity
enforcement:

<xsd:elemgnt name="c" type="c"/>

<xsd:complexType name="c">
<xsd:cHoice minOccurs="0" maxOccurs="unbounded">
<xsd:element name="a" type="xsd:string" nillable="true"/>
<xsd:element ref="xmi:Extension"/>
</xsd:choice>
<xsd:attribute ref="xmi:id"/>
<xsd:attributeGroup ref="xmi:ObjectAttribs"/>
<xsd:attribute name="a" type="xsd:string" use="optional"/>
</xsd:complexType>
</xsd:element>

An element] is also declared te‘be of XML type string if the class contains a Tag org.omg.xmi.schemaType with value
“string.”

For multi-vplued DataType-typed Properties, no XML attributes are declared; each value is encoded as ar] XML element.

When “a” i alproperty with enumerated values, the type used for the declaration of the XML element and| XML attribute
correspond ng\to the model attribute is as follows:

<xsd:simpleType base="enumName" >
<xsd:restriction base="xsd:string">
<xsd:enumeration value="v1"/>
<xsd:enumeration value="v2"/>
</xsd:restriction>
</xsd:simpleType>

where enumName is the name of the enumeration type, and v1 and v2 are the names of the EnumerationLiterals.
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If a property has enumerated values, an XML element and an XML attribute is put in the complexType for the class “c,”
their declaration is as follows:

<xsd:element name="a" type="enumName"/>

<xsd:attribute name="a" type="enumName" use="optional"/>

If a property is a multi-valued enumeration, the declaration of the XML attribute is omitted.

The semantics of default values differs between MOF/UML and XML Schema, so the XML Schema will|never contain
default valyes for Properties.

7.8.5 (Class-typed Property Representation

A Class-typled property references another model element. Each such reference is represented as an XML jelement and/or
an XML atfribute. The XML element declaration for a property named “r” for a class.“t” is:

<xsd:element name="r" minOccurs="0" maxOccurs="unbounded”>
<xsd:attributeGroup ref="LinkAttribs"/>
</xsd:elempnt>

This element is declared in the content of the complexType for the class that owns the property. This declaration enables
any object fo be serialized, enhancing the extensibility of models:

The attribute declaration for the property, which also is included in the complexType declaration for the dlass that owns
the property, is as follows:

<xsd:attribuite name="r" type="xsd:IDREFS" use="optional"/>

7.8.6 Composite Representation

Each propefty that is a composite is représented by an XML element, but not by an XML attribute.

D)
T

The XML d¢lement declaration fora composite property named for a class “c” of type “ClassType” is
<xpd:element name=-1"_type="ClassType” minOccurs="0" maxOccurs=“unbounded”/>
This element is declared«in the content of the complexType for the class that owns the property.

If the org.omg.xmi.allowMetamodelExtension tag is set to true, then the name of the type is replaced by ‘xmi:Any”: this
declaration [enables.any object to be serialized, enhancing the extensibility of models.

If org.omg.kmivaseSchemaExtension is false (the default), the names of all non-abstract subtypes must al§o be included
(in alphabetical order of immediate children with depth first expansion): if ClassType has subclasses CTS1 and CTS2, and
CTS1 has subclass CTS1S1, then the declaration needs to make use of an anonymous complex type:

<xsd:element name="r" minOccurs="0” maxOccurs="unbounded”>
<xsd:complexType>
<xsd:choice>
<ref="ClassType”/>
<ref="CTS1”/>
<ref="CTS181”/>
<ref="CTS2”/>
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</xsd:choice>
</xsd:complexType>
</xsd:element>

7.8.7 Datatype representation

Like classes, datatypes are classifiers and can have instances that are represented by XML elements. Unlike classes,
datatypes dp not have object identity, so there are no identiiication attributes in their representation.

The represgntation of a datatype named “dt” is shown below:

<xsd:elemgnt name="dt" type="dt"/>

<xsd:compjexType name="dt">

<xsd:choice minOccurs="0" maxOccurs="unbounded">

<xsd:element ref="xmi:Extension"/>

</xsd:choice>

<xsd:attributeGroup ref="xmi:LinkAttribs"/>

<xsd:attribute name="version" type="xsd:string" use="optional"
form="qualified"/>
<xsd:attribute name="type" type="xsd:QName" use="optional®
form="qualified"/>
</xsd:complexType>

In the instapce document, the value of a simple datatype\appears as an attribute value or as character congent.

In CMOF datatypes, other than Primitive and Enumeration Types, can have properties, which in effect allpws them to be
structured datatypes. During serialization, structurgd datatypes are treated like classes with properties, redsing the
document production rules starting with rule 2a:XMIObjectElement (see sub clause 9.5.2) with the following adaption:

« The hame of the structured datatype.is'used instead of the class name.

Serializing ftructured datatypes analogous to classes is the default. The org.omg.xmi.valueSeparator tag hias no effect on
this form of serialization.

Primarily for backward compafibility, flattening of structured datatypes may be performed if all of the following
conditions hold:

+ The ptructured.datatypes are not nested (i.e., do not contain structured datatypes as one or more fields)

« The fields.have multiplicity [1..1].

» The @ org-oMg XM AT STUCUIed DAt T yPes (WIITIT defautts 1o faise) 1S Set 1o e,

As an example, here is a datatype called Point with two properties representing the X and Y coordinates of the point:
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<<datatype>>
Point

X : Integer

y : Integer

Using the dlass-like default serialization, an example of a graph with two points would serialize as;
<g:Graph xmi:type="g:Graph”>

<points xmi:type="g:Point” x="0" y="0"/>

<points xmi:type="g:Point” x="1" y="5"/>
</g:Graph>
But using the special case flattened serialization (with org.omg.xmi.flattenStructurtedDataTypes=true), the| point

coordinates| would serialize as strings. The separator between the coordinate yalues is controlled by
org.omg.xnji.valueSeparator:

<TwoPointsOnAGraph point1="0,0" point2="1,5" />

A structurefl datatype may be more than one level deep - its prop€rti€s can in turn be structured datatypeg. For example:

<<datatype>>
Regtangle

upperLeft : Point
lowerRight : Point

This examp|le shows the nesting ofitwe structured datatypes. The only valid serialization for a property called area of type
Rectangle if:

<display xri:type="g:Viewport”>
<area xri:type="g:Rectangle”>
<uppgrLeft xmittype="g:Point” x="0" y="5"/>
<lowerRightxmi:type="g:Point” x="4" y="0"/>
</area>
</display>

7.8.8 Inheritance representation

XML schemas have a mechanism for extending types, but it does not support extending from more than one type, and
using that mechanism imposes an order on the content models of the types that are derived from other types. Since XMI
attempts to minimize order dependencies, XMI by default does not use schema extension to represent inheritance. In its
place, XMI specifies that inheritance will be copy-down inheritance and therefore uses xmi:type instead of xsi:type.

© ISO/IEC 2014 - All rights reserved 21


https://iecnorm.com/api/?name=9f0d4c8d66340c20bfac07a074d34fa8

ISO/IEC 19509:2014(E)

Multiple inheritance is treated in such a way that the Properties that occur more than once in the inheritance hierarchy are
only included once in their subclasses. For associations (Class-typed Properties), the actual class referenced is used, and
subclasses may be used on the other end of the reference.

7.8.9 Association Representation

Associations are classifiers whose instances are Links. There are cases where it makes sense to serialize Links: for

example wlfere the Association owns all Ol 1ts ends, {0 [INK existing elements, or to add a new clement_to
without replacing the existing contents (e.g., to add a Property to a Class where including a new value_fo
package::pgckagedElement would lose, or require repeating, the complete current list).

7.8.10

Whether or,
org.omg.xn
metamodeld
information
derived infq

79 T

Starting with XMI version 2.0, an implementation can decide‘whether to support the exchange of model {

7.9.1 In

In practice,
information
before they,

The following guidelines apply for interchanging incomplete models via XMI:

Infof

Mod|

“Inc
whig

erived Information

not information is derived information is orthogonal to whether or not that information is seri
i.serialize tag is provided optionally to include derived data. This capability provides more co
rs, allowing them to customize exactly which information is present in' their files. In some ca
may be more condensed than the information it is derived froms In/these cases, serialization
rmation may be desirable to keep the size of the XMI file as small as possible.

ransmitting Incomplete Metadata

terchange of model fragments

most information is related. The ability to transfer a subset of known information is essential
interchange. In addition, as information models are developed, they will frequently need to b
are complete.

el fragments'may be disjoint sets. Each set may be transmitted in the same XMI file or in differen

mplete™indicates a quantity of information less than or equal to “complete.” Additional informat]
h the model prescribes may be transmitted only via the extension mechanism.

a composition
r

alized. The
ntrol to the
es, derived
f only the
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for practical
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mation may be missifigifrom a model. The transmission format should not require the addition or ihvention of new
information.

XMI files.

on beyond that

79.2 X

Seman

Ml encoding

mplete metadata.

The interchange of model fragments is accomplished by lowering the lower bound of multiplicities whose lower bound is
greater than 0.

7.9.3 Example

The following is an example of an incomplete UML 1.4 model:
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<UML:Model name="model1" xmi:id="id1">
<ownedElement xmi:type="UML:Class" name="class1" xmi:id="id2">
<feature xmi:type="UML:Attribute" name="attribute1"
type="type1"/>
</ownedElement>
<ownedElement xmi:type="UML:Datatype" name="Integer" xmi:id="type1"/>
</UML:Model>

710 I|.inking

The goal is|[to provide a mechanism for specifying references within and across documents. Although based on the
XLinks stapdard, it is downwards compatible and does not require XLinks as a prerequisite?

7.10.1 Pesign principles

+ Links are based on XLinks to navigate to the document (which may be the curtent document) and XPointers to navigate
to the element within the document.

« Link definitions are encapsulated in the attribute group LinkAttribs defined in sub clause 7.6.2.

« Elenpents act as a union, where they are either a definition oraproxy. Proxies use the LinkAttribs attripute group to
define the link, and contain no nested elements.

« LinkAttribs supports external links through the XLink-attributes, and internal links through the xmi:idfef and xmi:id
attriputes.

« Linkfs are always to elements of the same type i subclasses of that type. Restricting proxies to referenge the same
element type reduces complexity, enhances +eliability and type safety, and promotes caching.

« When acting as a proxy, XML attributes may be defined, but not contents. The XML attributes act as g cache or guide
that pives an indication if the link should be followed: however there is no guarantee that these cached|values
accurately represent the current values of the linked element.

« Proxjies may be chained.
« When following the link)from a proxy, the definition of the proxy is replaced by the referenced elementt.

- Itis pfficient practice to use local proxies of the same element within a document to link to a single proky that holds an
extefnal referénce. For example: there could be local proxies defined for references to the predefined [pataTypes such
as Integer~-UnlimitedNatural, String, and Boolean.

7.10.2 Linking

For XMI, the most common linking requirements are:
+ Linking to an XML element in the same document using the element’s id.
 Linking to an XML element in a different document using the element’s id.
+ Linking to an XML element using the element’s uuid or label, in the same or a different document.

The following sections describe how XMI supports these requirements.
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Linking within a Document

Every construct that can be referred to has a local XML ID, a string that is locally unique within a single XML file.
Attributes representing Class-typed properties in the metamodel, or XML idref attributes can refer to other XML elements
within the same XML file by specifying the target element’s XML ID.

Linking across Documents

1. Using tiie XMihrefattribute to focate an XMiTd

This is the pimplest form of cross document linking. With help from the XMI org.omg.xmi.idName-tag, if can be
backward cpmpatible with XMI 1.2 and later.

Here, the XIMI href attribute is used to locate an XML element in another XML document by its XMI id.| The value of

href must be a URI reference, as defined by IETF RFC 2396: Uniform Resource Identifiers) The URI reference must be
of the form| URI#id value, where URI locates the XML file containing the XML element to link to, and id_value is the
value of thg XML element’s XMI id attribute.

As an exanple:
<mgr xmi:iM]:"mng " href="Co.xml#emp_2"/>

locates X element <Employee xmi:id="emp_2" ... /> in file Co-xml.

2. Using ah XLink simple link and XPointer bare name to:locate an XMl id

This is a litfle more complicated than using the XMI href attribute, and does not provide any more functidn. It does have
the advantage that standard XLink and XPointer software can follow the link.

Here, an xlink:href attribute is used, where XLink:i§’the prefix for the XLink namespace. The XLink prefix must be
declared infthe document that contains the Xlink:href attribute. For example:

<xmi:XMI \Jersion="2.1" xmins:xlink="http://www.w3.0rg/1999/XLink"
xmling:xmi=" http://schema.omg,org/spec/XMI/2.1">

The value qf xlink:href must againibera URI reference of the form URI#id_value. In this case, id_value if technically an
XPointer bgre name, but it looksyjust like the id value for the XMI href attribute.

The XML glement with the xlink:href must also have an xlink:type="simple” attribute, to identify it as a pimple link.

As an exaniple:

<mgr xmi;I:"mgr_f' xlink:href="Co.xml#emp_2" xlink:type="simple"/>

locates X elément <Employee xmi:id="emp 2" ... /> in file Co.xml.

3. Using an XLink simple link and full XPointer to locate an XMI uuid or label

An XLink simple link and a form of full XPointer can be used to locate an XML element in an XML document by its
XMI uuid or label. This describes the form for uuid; the form for label is strictly analogous. Again:

» An xlink:href attribute is used, where XLink is the prefix for the XLink namespace. The xlink prefix must be declared
in the document containing the xlink:href attribute.

« The value of xlink:href must be a URI reference.
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However this time, the URI reference has a more complicated form:
URI#xpointer((/*[@xmi:uuid="value'])[1])

The xpointer expression is a series of instructions for finding the first element in the target file whose xmi:uuid has that
value.

As an example:

<mgr xmi:ig="mgr_1"
xlinkjhref="Co.xml#xpointer((/*[@xmi:uuid="emp_2")[1])"
xlinkjtype="simple"/>

locates XM[L element <Employee xmi:uuid="emp_2".../> in file Co.xml, as long as it is¢he-first elemenf with that uuid
in the file.

Since a URIl can identify the same file that contains the href, this also supports logating XML elements by XMI uuid in
the same dgcument.

4. Using flill XLink and XPointer to locate almost anything

XLink and [XPointer provide rich and complex capabilities for locatingsXML elements, far beyond what XMI requires.
Consequent{ly it is not expected that XMI implementations suppofting linking across documents provide this level of
support. The W3C XLink and XPointer specifications define what is possible and how it works.

5. Using the MOF2 facility Basic Encoding Schemé

The MOF2(Facility specification provides a means ofiencoding URIs to refer to elements in facilities: thgse may be

realized thrpugh XMI files, database-backed repositories or other mechanisms. Hence it is usually not apprppriate to make
use of xmi:|d values that are in general transientyand limited in scope: rather names and unique ids are m3de use of. Full
details are ¢ontained in that specification.

As an exanjple here is a link to an activity called CalculateHoursWorked which is within ProcessModel within
PayrollModels; PayrollModels is located via facility http://mof.adaptive.com:8083/ModelsFacility.

<activity
href="http:[//mof.adaptive.com:8083/ModelsFacility/PayroliIModels ?ProcessModel/MonthlyProcess/
CalculateHpursWorked?’ />

7.10.3 Example for UML

This sub clauseis informative

There is an association between ModelElements and Constraints in UML. Operation is a subclass of Element. This
example shows an association between Operations and four Constraints with roles ownedRule and constrainedElement.
Each of the methods of linking is shown. The Constraints are shown in both definition and proxy form. Note that one of
the constrainedElement elements contains href="#xpointer(descendent(1,Operation,xmi:label,opl)).” This is an example
of case 4 (using full XLink and XPointer to locate almost anything).

Document 1, docl.xml (omitting root and namespace declarations)::

<uml:Operation xmi:id="idO1" xmi:type="uml:Operation" xmi:label="op1"
xmi:uuid="DCE:1234">
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<ownedRule xmi:id="idC1" xmi:type="uml:Constraint" xmi:label="co1"
xmi:uuid="DCE:abcd">
<specification xmi:type="uml:OpaqueExpression">
<body>First Constraint definition</body>
</specification>
<constrainedElement xmi:idref="idO1"/>
</ownedRule>
<ownedR
<ownedRuile xmi:idref="idC3" />
<ownedRuile href="doc2.xml#idC4" />
</uml:Openration>
<uml:Constgraint xmi:id="idC2" xmi:type="uml:Constraint" xmi:label="co2"
xmi:uuidF"DCE:efgh">
<specificdtion xmi:type="uml:OpaqueExpression">
<body>;econd Constraint definition</body>
</specification>
<constrainedElement xmi:idref="idO1" />
</uml:Constraint>
<uml:Constraint xmi:id="idC3" xmi:type="uml:Constraint" xmi:label="co63"
xmi:uuidF"DCE:ijkI">
<specificdtion xmi:type="uml:OpaqueExpression">
body>Third Constraint definition</body>
</specification>
<constrainedElement href="#xpointer(descendent(1,0peration,xmi:label,op1))"/>
</uml:Consgtraint>

2" >

Document 2, doc2.xml (omitting root and namespaee” declarations):

<uml:Constraint xmi:id="idC4" xmi:type="uml:Constraint” xmi:label="co4"
xmi:uuidF"DCE:mnop">
<specificdtion xmi:type="uml:OpaqueExpression">
<body>Fpurth Constraint definition</body>
</specification>
<constrainedElement hrefs"doc1.xml#idO1"/>
</uml:Consgtraint>

The first constraint is~a‘definition. The constrainedElement role contains an Operation proxy that has a logal reference to
the initial Qperatien:définition using xmi:idref. The second constraint is a proxy referencing a constraint definition using
the xmi:idnef of.“idC2.” The third constraint is a proxy reference to the definition using xmi:idref to the| constraint
“idC3.” Th¢ foutth constraint is an XPointer reference proxy to the definition of the constraint using the href to the file
doc2.xml with id “idC4.”

Following the definition of the operation and its 3 constraint proxies are the definitions of two of the constraints. The
second document contains the third constraint definition.

The use and placement of references is freely determined by the document creator. It is likely that most documents will
make internal and external references for a number of reasons: to minimize the amount of duplicate declarations, to
compartmentalize the size of the document streams, or to refer to useful information outside the scope of transmission.
For example, the href of an XLink could contain a query to a repository that will recall additional related information. Or
there may be a set of XMI documents created, one file per package to be transferred, where there are relationships
between the packages.
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This sub clause describes how to tailor schema production by specifying particular MOF tags to augment a MOF model.
It also explains the impact the tailored schemas have on document production.

Note that the MOF definition of the association between ModelElement and Tag is not a composition and does not have
a reference as part of ModelElement. This allows Tags to be contained in separate Packages and ‘remotely’ reference the
tagged elements. For XMI purposes this means that the following tags can be incrementally added to an existing model

without negding to be embedded in it - and thus changing it. Typically, the Tags could be in a separateyPs
‘super’ package could import (via PackageImport) this Tags package and the model package to driye the
generation. [This conveniently allows different Tag sets to be used with the same model (there would be a §
package fot each). And the ‘super’ package extent allows runtime model access to the Tags package for i
the tags that were used for the generation.

7.11.1 XMl Tag Values

The following table specifies the XMI tags that allow you to tailor the schemas'that are produced and the
are producdd using XMI. Each of the names has a prefix of “org.omg.xmi,”['he prefix is not included in

make the tgble easier to read.

Table 7.1- XMl Tag Values Summary

ckage and a
Schema
eparate ‘super’
ntrospection of

documents that
the names to

Tag Name Value Type Default value Description

Naming tags

xmiName string nil Provides an alternate name from the MOF name for
writing to XMI. Useful in cases whgre the MOF
name has characters that conflict with XML. This
value is used rather than the MOF ngme.

nsURI string nil The namespace URI of the MOF padkage.

nsPrefix string Package::name The namespace prefix of the MOF pjckage; this is
used in schemas. (Any legal XML pgefix may be
used in documents.)

XML Syntax tags

serialize string non-derived If non-derived, then the MOF construft is serialized
unless it is derived. ‘true’ forces the ¢onstruct to be
serialized regardless of whether it is derived; and
‘false’ suppresses it regardless.

attribute boolean false If false, do not serialize the MOF comstruct as an
XM -attributeunless-elementis-alsd false.

element boolean false If false, do not serialize the MOF construct as an
XML element unless attribute is also false.

remoteOnly boolean false If set on one end of a bidirectional relationship, only
serializes that end if it is remote.

href boolean false If true, use the href attribute rather than the idref
attribute for links within a document. This also
prohibits the use of XML attributes for class-typed
properties.
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Table 7.1- XMl Tag Values Summary

datatypes with field multiplicities [1.

Tag Name Value Type Default value Description

valueSeparator string " The value of a structured datatype (i.e., a datatype
that has properties) is represented as the values of
the properties separated (by default) by a comma.
This tag allows the specification of a different
separator.

Ordering

superClasgFirst boolean false If true, serialize the super class-contdnt first.

ordered boolean false If true, serialize object content/in the{order it is
defined in a MOF model."Where properties have
isOrdered=false thenthe order used fs alphabetic
order of the string rendition of that pfoperty value

Content

includeNils boolean true If false, donot serialize nil values.

XML Schema Production

enforceMgximum boolean false If tfue, enforce maximum multiplicities; otherwise,

Multiplicity they are “unbounded.”

enforceMinimum boolean false If true, enforce minimum multiplicities; otherwise,

Multiplicity they are “0.”

useSchemfExtensions boolean false If true, use schema extensions to repfesent
inheritance in the MOF model.

schemaType string nil The name of a datatype defined in the XML
Schema Datatype specification.

contentType string complex Defines the schema content type. Other valid
values are: any, mixed, empty, and §imple.

processCoptents string strict If the contentType is any, this tag is ysed to specify
the value of the processContents attripute of the any
element. Other valid values are: lax] skip.

form stfing nil Specifies the value of the form attribte for
attributes. Other valid values are quglifed and
unqualified.

allowMetgmodelExtension | boolean false Whether the XML Schema generated should allow
for the original metamodel to be extgnded —
allowing subclasses outside the metamodel to be
substrtuted:

flattenStructuredDataTypes | boolean false If set to true, instances of non-nested structured

.1] may be

serialized as a string of values separated by the
separator defined by the valueSeparator tag.

7.11.2 Tag Value Constraints

There are constraints on the values of the XMI tags in addition to the ones specified in the above table. Here is a list of

them:

28
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« If org.omg.xmi.includeNils is true (the default), and the value of a property is empty, the value must be represented by
an XML element regardless of the value of the org.omg.xmi.attribute tag.

« For class scope or multi-valued construct scope, if org.omg.xmi.enforceMinimumMultiplicity or
org.omg.xmi.enforceMaximumMultiplicity is true, the org.omg.xmi.ordered tag must be true as well (to validate
multiplicities, schemas require element content to be serialized in a particular order). The multiplicity tags require the
use of serializing in elements. For singlevalued construct scope, when org.omg.xmi.enforceMinimumMultiplicity is
true and lower bound of the multiplicity = 0 or 1, then there is no need to enforce the use of the ordered tag or the use of

elend

« Ifth
mul]

prop
enfo

« Ifth
« Ifor
« Ifor

« The
with
org.

« Ifor

7.11.3 XML element vs XML attribute

You may clf
both, based
construct.

XML attrik
« The

XML elemgnt only

« The
+ has

» has g

ents Tor document serialization.

e lower bound for a property is null, the org.omg.xmi.enforceMinimumMultiplicity tag is ignored
iplicity is not enforced in the Schema (minimum multiplicity is effectively “0”). Similarly, ifthe u
erty is null, the org.omg.xmi.enforceMaximumMultiplicity tag is ignored, and maxintui’ multipli
Fced in the Schema (the multiplicity is effectively unbounded).

t MOF model has multiple inheritance, then org.omg.xmi.useSchemaExtensions must be false,
b omg.xmi.useSchemaExtensions is true, org.omg.xmi.superClassFirst must’be true also.
b omg.xmi.href is true, org.omg.xmi.element must be true as well for’évery reference that is seria

prg.omg.xmi.attribute tag may not be specified on containment references, multi-valued attributes
but simple data types, or features with the following tags agtrite: org.omg.xmi.element, org.omg.x
mg.xmi.enforceMinimumMultiplicity, org.omg.xmi.enforcéMaximumMultiplicity, and org.omg.

b omg.xmi.href is true, the org.omg.xmi.attribute mustbe false and org.omg.xmi.clement must be

loose features (DataType-typed or Class-typed properties) to appear as XML attributes, XML
on the model and tags in the modél.-The following is a list of the conditions for mapping a fea

ute only

feature has an attribute tag set to true.

feature is@containment, or
n org-omig.xmi.element tag set to true, or

nfg.omg.xmi.href tag set to true, or

and minimum
per bound for a
City is not

ized.

| attributes
mi.includeNils,
xmi.href.

true.

elements, or
ure to an XML

« is a multi-valued property, or

- is a property whose type is not a simple data type.

Both XML

attribute and element

« The default
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7.11.4 Summary of XMl Tag Scope and Affect

The table below contains the following information:
« Affect: the second column identifies the MOF constructs that are affected by a given XMI tag.

» Scope: columns 3 through 5 identify the scope of each tag. If the scope is Package Scope, a tag set on the package
applies to all the affected constructs within the package. If the scope is class Scope, a tag set on the class applies to all
affedted constructs within the class. Tf the scope 1s Construct Scope, the tag affects only the specific copstruct it is set
on.

By setting 4 tag on a Package or Class, you avoid setting the same tags repeatedly for classes in the packpge, and for
Properties belonging to the Class. For example, the org.omg.xmi.element tag applies to Propérties. If the
org.omg.xnji.element tag is set to frue for a Class, the Class itself is not affected, but each Property belonglng to the Class
is treated ag if the org.omg.xmi.element tag were set to true for all of them.

The org.omlg.xmi.xmiName, org.omg.xmi.serialize, org.omg.xmi.contentType, org:0mg.xmi.schemaType, and
org.omg.xnji.remoteOnly tags apply only to the constructs for which they are spegified. For example, setting the
org.omg.xnji.xmiName of a MOF class to “c” means that the name “c” should’be used in XMI schemas and documents
for that clags; it does not constrain the names of the features of the class.

Table 7.2 -[XMI Tags, the MOF Constructs they affect, and their scope

XMI Tag MOF Constructs Affected Package Class Construct
Scope Scope Scope
xmiName Class, Property X
ordered Class, Propefty X X X
serialize Property X
element Property X X X
attribute Property X X X
enforceMgximumMultiplicity Property X X X
enforceMinimumMultiplieity Property X X X
form Property X X X
remoteOnly Property X
href Property X X X
includeNils Property X X X
schemaType Property X
valueSeparator Property X X X
allowMetamodelExtension Property X X X
nsURI Package X X
flattenStructuredDataTypes Property X X X
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Table 7.2 - XMI Tags, the MOF Constructs they affect, and their scope

nsPrefix Package X X
processContents Class, Property, Package X X X
useSchemaExtensions Class X X X
contentType Class X
superClasgFirst Class X X X

7.11.5 Effects on Document Production

The values [of the XMI tags affect how documents are serialized. In general, the more validation a schem
more restri¢tions there are on the XMI documents that validate using the schemas. Theie are two reasons
schemas caphnot validate multiplicities without imposing an order on element conteit/Second, if the sche
mechanism|is used, superclass elements must be serialized in element content_before subclass elements.

Here are some examples of how the XMI tags affect document production.xAssume that there is a MOF m
“Super” angl class “Sub.” Sub inherits from Super. Super has attribute/a of'type String, and Sub has attrib

h performs, the
for this. First,
ma extension

odel with class
ute b of type

String. If tHe namespace URI is “URI,” and the prefix is “p,” here i§ the default schema produced from thie MOF model:

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

<xsd:schema
targetNamespace="URI"
xmins:¥mi="http://www.omg.org/spec/XMI/20110701*
xmins:x¥sd="http://www.w3.0rg/2001/XMLSchema"
xmins:p="URI">

<xsd:import
namespace="http://www.omg.org/spec/XMI/20110701"
schemgLocation="XMI.xsd"/>

<xsd:complexType name="Super">
<xsd:chojce minOccurs="0*"maxOccurs="unbounded">
<xsd:element name="a’" type="xsd:string"/>
<xsd:element ref="xmi:Extension"/>
</xsd:chgice>
<xsd:attribute\ref="xmi:id"/>

<xsd:attributeGroup ref="xmi:ObjectAttribs"/>

<xsd:attribute name="a" type="xsd:string" use="optional"/>
</xsd:complexType>

<xsd:element name="Super" type="p:Super"/>

<xsd:complexType name="Sub">
<xsd:choice minOccurs="0" maxOccurs="unbounded">
<xsd:element name="a" type="xsd:string"/>
<xsd:element name="b" type="xsd:string"/>
<xsd:element ref="xmi:Extension"/>
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</xsd:choice>

<xsd:attribute ref="xmi:id"/>

<xsd:attributeGroup ref="xmi:ObjectAttribs"/>

<xsd:attribute name="a" type="xsd:string" use="optional"/>

<xsd:attribute name="b" type="xsd:string" use="optional"/>
</xsd:complexType>

<xsd:eleme

</xsd:sche

Note that tH
For exampl|
instance of

<p:Sub>

<b>Valuefl</b>
<a>Value

</p:Sub>

The followl

<p:Sub>

<a>Value
<b>Value|

</p:Sub>

If org.omg.
mechanism

<xsd:complexType name="Sub">
<xsd:con
<xsd:extension base="p:Super">

<xsd:¢hoice minOccurs="0""maxOccurs="unbounded">
<xsdl:element name="h" type="xsd:string"/>
</xsdjchoice>
<xsd:attribute name="b" type="xsd:string" use="optional"/>
</xsd:extension>
</xsd:complexContent>

</xsd:complexType>

="n"Subh"/>

ma>

e, if p is the namespace prefix for a namespace whose uri is “URI” in an XML.document, the
Sub validates against the default schema:

R</a>

ng is also legal:

P</a>
f</b>

kmi.useSchemaExtensions is true, the de€laration of the Sub complexType uses the XML schg
as follows:

plexContent>

This declar

e content model for Sub allows attribute a or attribute b to be serialized first if they-are serializ

ed as elements.
following

ma extension

e £ 41 [ QI s . | . 41 % 4+ £ Coola o 4 A S WP NS N | 1 S
LU uiv-ouu 1y puIpuUsUs all UTULLIE UL LIV CUIIIVHIT UL O UU HISTALIUUS. VYV UL UIS Utlidiatl

n attribute a

must be serialized before attribute b, so the first instance of Sub above does not validate with this schema, but the second
does validate. Also, any xmi:extension elements must be serialized in Sub instances before elements corresponding to

attribute b.

7.11.6 Example: Customize the XML Schema for a GIS Model

This sub clause is informative.
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This example uses a model from GIS. It shows the flexibility that XMI tags give the modeler in tailoring an XML schema

for a metamodel: in this case an EMOF metamodel.

0..* CityModel
<@ dateCreated : Date

CityFeature

A

+cityMember

Road River Mountain
classification : CharacterString centerLineOf: GM _Curve elevation : Integer
numbgr : CharacterString
linearGeometry : GM_Curve

Figure 7.3 { GIS meta model

Note: The definition of type “GM_Curve” is intentionally not shown to keep the example focused and simple.

The default XML schema for this model is:

<?xml versjon="1.0" encoding="UTF-8"?>
<xsd:schema xmins:xsd="http://www.w3.0rg/2001/XMLSchema"
xmins:xmi="http://www.omg.org/spec/XMI/20110701>

<xsd:import namespace="http://www.omg.org/spec/XMI/20110701" schemaLocation="XMI.xsd"/>

<xsd:complexType name="Road">
<xsd:choice minOccurs="0" maxOccurs="unbounded">
<xsd:element name="classification" type="xsd:string" nillable="true"/>
<xsd:element name="number" type="xsd:string" nillable="true"/>
<xsd:element name="linearGeometry" type="xsd:string" nillable="true"/>
<xsd:element ref="xmi:Extension"/>
</xsd:chojce>
<xsd:attribute ref="xmi:id"/>
<xsd:attributeGroup ref="xmj:ObjectAttribs"/>
<xsd:attribute name="classification" type="xsd:string" use="optional"/>
<xsd:attribute name="number" type="xsd:string" use="optional"/>
<xsd:attribute name="linearGeometry" type="xsd:string" use="optional"/>
</xsd:complexType>

<xsd:elementname="Road" type="Road"/>

<xsd:complexType name="CityFeature">
<xsd:choice minOccurs="0" maxOccurs="unbounded">
<xsd:element ref="xmi:Extension"/>
</xsd:choice>
<xsd:attribute ref="xmi:id"/>
<xsd:attributeGroup ref="xmi:ObjectAttribs"/>
</xsd:complexType>
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<xsd:element name="CityFeature" type="CityFeature"/>

<xsd:complexType name="River">
<xsd:choice minOccurs="0" maxOccurs="unbounded">
<xsd:element name="centerLineOf" type="xsd:string" nillable="true"/>
<xsd:element ref="xmi:Extension"/>
</xsd:choice>
<xsd:attributeref="xmi:id"/>
<xsd:attributeGroup ref="xmi:ObjectAttribs"/>
<xsd:attribute name="centerLineOf" type="xsd:string" use="optional"/>
</xsd:complexType>

<xsd:elemgnt name="River" type="River"/>

<xsd:compjexType name="CityModel">
<xsd:choice minOccurs="0" maxOccurs="unbounded">
<xsd:element name="dateCreated" type="xsd:string" nillable="true"/>
<xsd:element name="cityMember" type="CityFeature” minOccurs="0"> maxOccurs="unbounded”/>
<xsd:element ref="xmi:Extension"/>
</xsd:chojce>
<xsd:attribute ref="xmi:id"/>
<xsd:attributeGroup ref="xmi:ObjectAttribs"/>
<xsd:attribute name="dateCreated" type="xsd:string" use="optional"/>
</xsd:complexType>

<xsd:elemgnt name="CityModel" type="CityModel?/>

<xsd:compjexType name="Mountain">
<xsd:choice minOccurs="0" maxOccurs="unbounded">
<xsd:element name="elevation" type="xsd:int" nillable="true"/>
<xsd:element ref="xmi:Extension"/>
</xsd:chojce>
<xsd:attribute ref="xmi:id"/[>
<xsd:attributeGroup ref="xmi:ObjectAttribs"/>
<xsd:attribute name="elevation" type="xsd:int" use="optional"/>
</xsd:complexType>

<xsd:elemgnt.name="Mountain" type="Mountain"/>

<xsd:element name="GIS">
<xsd:complexType>

<xsd:choice minOccurs="0" maxOccurs="unbounded">
<xsd:element ref="Road"/>
<xsd:element ref="CityFeature"/>
<xsd:element ref="River"/>
<xsd:element ref="CityModel"/>
<xsd:element ref="Mountain"/>
<xsd:element ref="xmi:Extension"/>

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

</xsd:schema>

Some things to notice about the default schema include:

sup
only
be g

XM]
This
‘org
XM]

The
datat
‘org
xsd:
attril
set X
“org
disag
the §

The

It would bej
default casd
the subclas
the validata
invalid. Ho

By applyin

<?xml vers

b

jon="1.0"encoding="UTF-8"?>

TCIUHpIe TMIETTance. MStead, dec arations of Ue SUPEITass(es) are repeated 111 e Subctass. 1a
use single inheritance, the ‘org.omg.xmi.useSchemaExtensions’ tag signals that the xsd:extension
nerated rather than repeating the declarations.

allows attributes with primitive values (like String) to be serialized either as XML attributes or as
makes the default schema verbose, since it needs to take into account both possibilities. The XM]|
omg.xmi.element’ tag can be used to signal that attributes can be serialized only*as"XML element]
‘org.omg.xmi.attribute’ tag signals the other case.

HateCreated attribute of the CityModel class has type string. This is because'Date is not in the set of
ypes. This could be addressed by including datatype ‘Date’ in the model'and having XMI tag
omg.xmi.schemaType’ with value http://www.w3.0rg/2001/XMLSchema#date.

hoice is used to represent attributes, but does not constrain cardinality. This makes it possible to
ute or to repeat it a number of times without being caught when validating a document with the s
MI tags “org.omg.xmi.enforceMaximumMultiplicity,? “org.omg.xmi.enforceMinimumMultiplic
omg.xmi.ordered” to “true.” Also, the XMI tag “org.omg.xmi.attribute” must be “false” (the defd
lvantage to using these tags: in order to validate nqultiplicity, schemas require the XML elements 1
ame order as declared in the schema.

schema declaration for cityMember has type xmi:Any instead of type CityFeature:
<xsd:element name="cityMember")type="xmi:Any"/>

useful to be able to constrain.the attribute to the correct type - in this case CityFeature instead
, where XMI tag org.omg.kxmi.useSchemaExtensions="false,” using xmi:Any instead of CityH
es of CityFeature (Road or River) to be serialized and validated by the schema. If we used typ
r would not recognizethe additional attributes in Road and River, and the document would bg
wever, with XMI(tag-org.omg.xmi.useSchemaExtensions="true,” the correct type can safely b

b all the XM tags described above, we can tailor the schema to look like:

<xsd:scher

xmI115:xmi="http:lIwww.omg.orglspecIXMI1201 10701">

ha xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"

<xsd:import namespace="http://www.omg.org/spec/XMI/20110701"
schemaLocation="XMI.xsd"/>
<xsd:annotation>
<xsd:documentation>PACKAGE: Cambridge</xsd:documentation>
</xsd:annotation>

<xsd:annotation>
<xsd:documentation>CLASS: Road</xsd:documentation>
</xsd:annotation>
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It does not use the XML schema extension element to express inheritance. This is because XML schema does not

r models that
element should

XKML elements.

5. Similarly, the

MOF primitive

eave out an
hema. You can
ty,” and

ult). There is a
e serialized in

of Any. In the

cature allows

e=CityFeature,
considered

b used.
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<xsd:complexType name="Road">
<xsd:extension base="CityFeature">
<xsd:sequence>
<xsd:element name="classification" type="xsd:string" nillable="true"/>
<xsd:element name="number" type="xsd:string" nillable="true"/>
<xsd:element name="linearGeometry" type="xsd:string" nillable="true"/>
</xsd:sequence>

</xsd:ext¢nsion>
</xsd:complexType>

<xsd:elemgnt name="Road" type="Road"/>

<xsd:annofation>
<xsd:docymentation>CLASS: CityFeature</xsd:documentation>
</xsd:annofation>

<xsd:complexType name="CityFeature">

<xsd:seqyence>

<xsd:element ref="xmi:Extension" minOccurs="0"

maxOccurs="unbounded"/>

</xsd:sequence>

<xsd:attribute ref="xmi:id"/>

<xsd:attributeGroup ref="xmi:ObjectAttribs"/>
</xsd:complexType>

<xsd:elemgnt name="CityFeature" type="CityFeature"/>

<xsd:annofation>
<xsd:docimentation>CLASS: River</xsd:documentation>
</xsd:annoftation>
<xsd:compjexType name="River">
<xsd:extepsion base="CityFeature">
<xsd:sequence>
<xsd:element name="centerLineOf" type="xsd:string" nillable="true"/>
</xsd:sefjuence>
</xsd:extegnsion>
</xsd:complexType>

<xsd:element name="River" type="River"/>

<xsd:annotation>
<xsd:documentation>CLASS: CityModel</xsd:documentation>

</xsd:annotation>
<xsd:complexType name="CityModel">
<xsd:sequence>

<xsd:element name="dateCreated" type="xsd:date" nillable="true"/>
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<xsd:element name="cityMember" type="CityFeature"” minOccurs="0"
maxOccurs="unbounded"/>
<xsd:element ref="xmi:Extension" minOccurs="0"
maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:attribute ref="xmi:id"/>
<xsd:attributeGroup ref="xmi:ObjectAttribs"/>
</xsd:complexType>

<xsd:elemgnt name="CityModel" type="CityModel"/>

<xsd:annofation>
<xsd:docj:mentation>cLASS: Mountain</xsd:documentation>
</xsd:annotation>
<xsd:complexType name="Mountain">
<xsd:sequence>
<xsd:element name="elevation" type="xsd:int" nillable="true"/>
<xsd:element ref="xmi:Extension" minOccurs="0"
maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:attribute ref="xmi:id"/>
<xsd:attributeGroup ref="xmi:ObjectAttribs"/>
</xsd:complexType>

<xsd:elemgnt name="Mountain" type="Mountain'/>

<xsd:elemgnt name="GIS">
<xsd:complexType>
<xsd:chgice minOccurs="0" maxOecurs="unbounded">
<xsd:element ref="Road"/>
<xsd:element ref="CityFeature!/>
<xsd:element ref="River"/>
<xsd:element ref="CityModel"/>
<xsd:element ref="Mountain"/>
<xsd:element ref="xmi:Extension"/>
</xsd:chpice>
</xsd:complexType>
</xsd:elemgnt>

</xsd:schema>

7.12 Transmitting Metadata Differences

7.12.1 Motivation

Sub clause 7.12 is informative and is not required for conformance.
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The goal is to provide a mechanism for specifying the differences between documents so that an entire document does not
need to be transmitted each time. This design does not specify an algorithm for computing the differences, just a form for
transmitting them.

Up to now we have seen how to transmit an incomplete or full model. This way of working may not be adequate for all
environments. More precisely, we could mention environments where there are many model changes that must be
transmitted very quickly to other users. For these environments the full model transmission can be very resource
consuming (time, network traffic, ...) making it very difficult or even not viable for finding solutions for cooperative

work.

The most v
of a model
becomes pa
models moy

7.12.2 Definitions

The idea is

necessary ipformation to be able to apply the changes to the old model.

A. New -

Model diffq
The differe

B. New =

Model merg
appropriate

7.12.3 Djifferences

Differences

difference |
following a|

.

the 1|

Add
of th|

Dele

able way to solve this problem is to transmit only the model changes that occur. In this way difi
can be maintained and synchronized more easily and economically. Concurrent workyof’a grot
ssible with a simple mechanism to synchronize models. Transmitting less information allows

e efficiently.

to transmit only the changes made to the model (differences between new and old model) tog

DId = Difference

rencing is the comparison of two models and identifying the differences between them in a revg
ce is expressed in terms of changes made to the @ld*document to arrive at the new document

D1d + Difference

bing is the ability to combine difference gnformation plus a common reference model to constr
new model.

must be applied in theyorder defined. A later difference may refer to information added by a
y linking to its contents. Model integrity requires that all the differences transmitted are appli
re the types of differences recognized, the information transmitted, and the changes they repre

te (reference-todeleted elements): The Delete element refers to particular elements and specifies a
eferenced€lements and all of their contained elements (determined through composite association

(refefence to containing element, new elements, optional position): The Add element refers to a pal
e-0ldmodel and specifies a deep addition. The elements and their contents are added at the option

ferent instances
Ip of users
synchronizing

ether with the

rsible fashion.

uct the

previous
ed. The
sent:

leep removal of

5).

rticular element
h] position

spec
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t being at the

end. The optional position form is based on XPointer’s position form. 1 means the first position, -1 means the last
position, and higher numbers count across the contents in the specified direction.

Replace (reference to replaced elements, replacement elements, optional position): This operation removes the old

elements from their container (they must all have the same container) but does not delete them. The new elements are
added at the specified position within the same container (as per Add).
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MI encoding

The following are the elements used to encode the differences.

delete

The target element’s link attributes contain a link to the element to be deleted.

add
The additio

element’s link attributes contain a link to the single container element for the new ones and ancoptional p,

numbering
elements of
typically re
with the ing

replace

The target
container. T
be of the sa
is the first 4
the containg
a compositd
position.

7125 E

This examp
document,

<xmi:XMI x|

n attribute of add references the elements to be added, which must all be of the same XML ty

corresponds to XPointer numbering, where 1 is the first and -1 is the last element\and it is usg
the same type as the ones to be added within the container. The type used is that of the XML

licated position.

f replace is the set of elements to be replaced that must all belef the same XML type and ha
he replacement attribute of replace references the elements-to be added to that container, and
me XML type. The optional position attribute uses numbering corresponding to XPointer numl
ind -1 is the last element and it is used to count the elements of the same type as the ones to b
b1 (after removal of the target elements). The typeased is that of the XML element (which typi
property) as opposed to the xmi:type. The newelements are positioned after the element wit

xample of Differences

le will delete a class and its attributes, add two classes, and replace a class within a package.
talled original.xml:

mins:uml="http://www;omg.org/spec/UML/20110701"

xmins:x

<uml:Package xmi:id="ppp" xmi:label="p1">
<packaggedElement xmi:type="uml:Class" xmi:id="ccc" name="c1">
<ownedAttribute xmi:type="uml:Property" name="a1"/>
<ownedAttribute . xmi:type="uml:Property " name ="a2"/>
</packadedElement >
</uml:Padkage>

i=" http://www.omg-org/spec/UML/20110701">

'pe. The target
psition. The

d to count the
element (which

presents a composite property) as opposed to the xmi:type. The new elements are positioned after the element

e the same

must again all
bering, where 1
e added within
ally represents
h the indicated

The original

</xmi:XMI>

The differences document:

<xmi:XMI x

mins:uml="http://www.omg.org/spec/UML/20110701"

xmins:xmi=" http://www.omg.org/spec/UML/20110701">
<difference xmi:type="xmi:Delete">
<target href="original.xml#ccc"/>
</difference/>
<difference xmi:type="xmi:Add" addition="Class_1 Class_2">
<target href="original.xml#ppp"/>

© ISO/IEC 2014 - All rights reserved

39


https://iecnorm.com/api/?name=9f0d4c8d66340c20bfac07a074d34fa8

ISO/IEC 19509:2014(E)

</difference>

<packagedElement xmi:type="uml:Class" xmi:id="Class_1" name="c2">

<packagedElement xmi:type="uml:Class" xmi:id="Class_2" name="c3">

<difference xmi:type="xmi:Replace" position="0" replacement="c4">

<target href="original.xml#Class_2"/>

</difference>

<packagedElement xmi:type="uml:Class" xmi:id="Class_3" name="c4">
</xmi:XMI>

Here’s how|the 3 differences change the document as they’re applied.
The delete:

<xmi:XMI xmIns:uml="http://www.omg.org/spec/UML/20110701"
xmlins:xmi=" http://www.omg.org/spec/UML/20110701">
<uml:Package xmi:id="ppp" xmi:label="p1">
</uml:Package>

</xmi:XMI>

Next, the agld:

<xmi:XMI xmIns:uml="http://www.omg.org/spec/UML/20110701"
xmlins:xnji=" http://www.omg.org/spec/UML/20110701">
<uml:Package xmi:id="ppp" xmi:label="p1">
<packagedElement xmi:type="uml:Class" xmi:id="Class_(1"\name="c2">
<packagedElement xmi:type="uml:Class" xmi:id="Class, 2" name="c3">
</uml:Package>
</xmi:XMI>

Finally, the|replace:

<xmi:XMI xmIns:uml="http://www.omg.org/spec/UML/20110701"
xmlins:xmi=" http://www.omg.org/spec/UML/20110701">

<uml:Package xmi:id="ppp" xmi:label="p1">
<packagedElement xmi:type="uml:Class" xmi:id="Class_3" name="c4">
<packagidElement xmi:type="uml:Class" xmi:id="Class_1" name="c2">

</uml:Package>
<uml:Clags xmi:type="umil:Class" xmi:id="Class_2" name="c3">
</xmi:XMI>

Note that (Jlass {2 jis not deleted but merely removed from the package ppp.

7.13 Document Exchange with Multiple Tools

This sub clause contains a recommendation for an optional methodology that can be used when multiple tools interchange
documents. In this methodology, the xmi:uuid and extensions are used together to preserve tool-specific information. In
particular, tools may have particular requirements on their IDs, which makes ID interchange difficult. Extensions are used

to hold tool-specific information, including tool-specific IDs.

The basic policy is that the XML ID is assigned by the tool that initially creates a construct. The UUID will most likely
be the same as the ID the tool would choose for its own use. Any other modifiers of the document must preserve the

original UUID, but may add their own as part of their extensions.
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In order to allow the use of such schemes as outlined here, XMI Extensions must be persistently maintained by the
importing tool.

7.13.1 Definitions

General:

0 MC Maodel construct - An XML _eclementthat contains-anxmiuuid-attribute

« Extepsion - Extensions use the extension element. Extensions to MCs may be nested in MCs, linked td the extensions
sectipn(s) of the document, or linked outside the document. Each extension contains a tool-spécific idgntifier in the
extepder attribute. Extensions are considered private to a particular tool. An MC may have zéro or mote extensions.
Extepsions may be nested.

IDs:

7]

. xmi]uuid - The universally unique ID of an MC, expressed as the xmi:uuid attribute. Example: <Clas
xmijuuid="ABCDEFGH”>

« extenderID - The tool-specific ID of an MC. The extenderID is stored.in*an extension of the MC when it differs from
the ymi:uuid.

Tool ID policies:
Every tool |s either Open or Closed.

« Open tool - A tool that will accept any xmi:uuid as-ts.ewn. Open tools do not need to add extensions fo contain a tool-
specific id.

+ Closgd tool - A tool that will not accept an xmizuuid created by another tool. Closed tools store their igls in the
extenderID attribute of an XMI.extension~The extender attribute of the XMI.extension is set to the napne of the closed
tool.

7.13.2 Procedures

Document Creation:

+ The Creating Tool.wtites a new XMI document. Each MC is assigned an xmi:uuid. If the xmi:uuid differs from the
extenderID, an extension for that tool is added containing the extenderID.

Document Import:

+ The jmporting tool reads an existing XMI document. Extensions from other tools may be stored internflly but not
interpreted 1n the event a Modification will occur at a later time. Une ol the Tollowing cases occurs:

1. If the importing tool is an Open tool, the xmi:uuids are accepted internally and no conversion is needed.

2. If the importing tool is a closed tool, the tool looks for a contained extension that it recognizes (identified by
extender) with an extenderID. If one does not exist, the importing tool creates its own internal id.

Document Modification:

+ The modifying tool writes the MCs and any extensions preserved from import.
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» For new MCs, the MC is assigned an xmi:uuid.

+ Closed tools add an extension including their internal id in the extenderID.

7.13.3 Example

This sub clause describes a scenario in which Tooll creates an XMI document that is imported by Tool2, then exported to

Tooll, and then a third tool impnr‘rq the document All the tools are closed tools

1.

42

A 1nodel is created in Tooll with one class and written in XMI.
<UML:Class xmi:label="c1" xmi:uuid="abcdefgh"/>

ThE class is imported into Tool2. Tool2 assigns extenderID “JKLMNOPQRST.” A second class is aflded with name
“c2” and uuid “X012345678.”

Thg model is merged back to XMI:

<UML:Class xmi:label="c1" xmi:uuid="abcdefgh">

<xmi:Extension extender="Tool2" extenderID="JKLMNOPQRST"/>
</UML:Class>

<UML:Class xmi:label="c2" xmi:uuid="X012345678"/>

Thg model is imported into Tooll. Tooll assigns extenderlD*“ijklmnop” to “c2” and a new class “c37 is created with
uuid “qrstuvwxyz.”

Thg model is merged back to XMI:

<UML:Class xmi:label="c1" xmi:uuid="abecdefgh">

<xmi:Extension extender="Tool2" extenderID="JKLMNOPQRST"/>
</UML:Class>

<UML:Class xmi:label="c2" xmi:uuid="X012345678">

<xmi:Extension extender="Tool1" extenderID="ijkimnop"/>
</UML:Class>

<UML:Class xmi:label=%c3" xmi:uuid="qrstuvwxyz"/>

A third closed tool, Tool3, adds its ids:

<UML:Class xmi:label="c1" xmi:uuid="abcdefgh">

<xmi:Extension extender="Tool2" extenderID="JKLMNOPQRST"/>
<xmi:Extension extender="Tool3" extenderlD="s1234"/>
</UML:Class>

<U

id="X012345678">
<xmi:Extension extender="Tool1" extenderlD="ijkimnop"/>
<xmi:Extension extender="Tool3" extenderlD="s5678"/>
</UML:Class>
<UML:Class xmi:label="c3" xmi:uuid="qrstuvwxyz">
<xmi:Extension extender="Tool3" extenderlD="s90ab"/>
</UML:Class>

An open tool imports and modifies the file. There are no changes because the xmi:uuids are used by the tool.
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7.14 General Datatype Mechanism

The ability to support general data types in XMI has significant benefits. The applicability of XMI is significantly
expanded since domain models are likely to have a set of domain-specific data types. This general solution allows the
user to provide a domain datatype model with a defined mapping to the XML data types.

Data types are defined in the model and the XML serialization of the datatypes is described in terms of the XML schema

datatypes.

MOF comp
mapped to

The Tag ory
indicates th|

7.15 Import Reconciliation

The follow
only one of]

+ both
+ the )
+ both
 both
Should eler

Should a m|

the main inpport.

lex data types are treated as MOF classes with each field treated as a MOF attribute with)a pr|
XML schema.

b.omg.xmi.schemaType indicates that this class is a datatype with XML schema mapping. The
c schema type. For example, http://www.w3.0rg/2001/XMLSchemat#int is the int’datatype.

ng are cases where an element in an imported XMI file will resolyeto an existing element in
the following need apply:

elements have uuids that are identical.
(M1 element has extenderID and extender that are identical to those associated with the element irj
elements have identical values of a Property with iskD=true.

elements are in the same extent and would have identical values for the basic URI scheme.

nents match as above, then the element.ifythe importer is updated as follows:

f property P is explicitly included ing¢he XMI file, then the value of that property is updated to the
the XML file. If multivalued, then any existing values not in the new set are removed.

f P is included but empty inthe:XMI file, the property is unset; if mandatory, it is instead set to it

atching element belreferenced from the Differences element then the actions are carried out in

f P is not explicitly included in the XMI file, then any existing value in the importer is unchanged,

imitive type

alue of the tag

the importer:

the importer.

value(s) from

default value.

order prior to
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8.1

ISO/IEC 19509:2014(E)

XML Schema Production

Purpose

This Clause describes the rules for creating a schema from a MOF-based metamodel. The conformance rules are stated in
Clause 2.

8.1.1

The rule se

name,

enclosed in
of Attributd
in XML do
indicate rep
vertical bar

EBNF igno
is significai

8.2

N

for ¢

X

otation for EBNF

s are stated in EBNF notation. Each rule is numbered for reference. Rules are written as rule
xample la. SchemaStart. Text within quotation marks are literal values, for exaniple “<xsd:ele
double slashes represents a placeholder to be filled in with the appropriate external value, for e
//. Literals should be enclosed in single or double quotation marks when used as the values for
cuments. The suffix “*” is used to indicate repetition of an item 0 or mor€ times. The suffix
etition of an item 0 or 1 times. The suffix “+” is used to indicate repetition of an item 1 or m
“|” indicates a choice between two items. Parentheses “()” are used for grouping items togeth

res white space; hence these rules do not specify white space treatment. However, since white
it, the actual schema generation process must insert white $pace at the appropriate points.

Ml Version 2 Schemas

number, rule
ment.” Text
xample /Name
XML attributes
?”” is used to
bre times. The
er.

space in XML

8.2.1 EBNF
The EBNF [for XMI Version 2 schemas is listed~below with rule descriptions between sub clauses.
1. Schgma ::= la:Sc¢hemaStart
1d\Imports?
le:FixedDeclarations
2 :PackageSchema+
1f:SchemaEnd
la. SchgmaStart ::= "<xsd:schema
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema’
xmlns:xmi="http://www.omg.org/spec/XMI/20100901""
1b:NamespaceDecl*
lc:TargetNamespace?
n > n
1b. NamespaceDecl ::= "xmlns:" //Namespace prefix// "="
nwrn //Namespace URI// "'"
lc. TargetNamespace ::= "targetNamespace='" //Namespace URI// "'"
1d. Imports::= //Import statements for referenced metamodels//
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le. FixedDeclarations = "<xsd:import
namespace='http://www.omg.org/spec/XMI/20100901' />"
1f. SchemaEnd = "</xsd:schema>"
1g. XMIFixedAttribs = "<xsd:attribute ref='xmi:id’/>"
"<xsd:attributeGroup ref='xmi:ObjectAttribs’/>"
1h. Nameggspace Ti= Name of prerr T 77
1. A schema consists of a schema XML element that contains import statements, fixed,declarations, plug declarations
for the contents of the Packages in the metamodel.
1a. THe schema XML element consists of the schema namespace attribute, naméspace attributes for the| other
namespaces used in the schema, if any, and an optional target namespace-aftribute. These rules arg written as if
thé namespace name for the schema namespace is “xsd” and the namegspace name for the XMI namespace is
“xri,” but you can substitute other names for these namespace names‘and still conform to this Interngtional
Standard.
1b. Egch namespace used in the schema must have a namespace-attribute that identifies the namespacg prefix and
th¢ namespace URI. If the namespace name is "" the attribGte\name should be “xmins.” The namespace is taken
by default from the URI property on the Package representing the metamodel, which may be overridden by the
org.omg.xmi.nsURI tag. The prefix is declared by the org.omg.xmi.nsPrefix in the metamodel.
1c. THe target namespace is set to the UR/ property of-thé Package representing the metamodel.
1d. Fdr each Packagelmport in the metamodel therg\is'a XML Schema import element. The namespace attribute will be
set to the URI property of the Package defining'the metamodel. The schemalocation attribute is optignal for XMl
and may be set to the location of the generated XMI-complaint XML Schema for that metamodel.
1e. THe schema declarations that are in the-XMI namespace are listed in sub clause 8.2.2.
1f. THe end of the schema XML elemént.
1g. THe fixed XMI attributes present on the major elements provide element identity and element linking. [The identity
atfribute name is “xmi:id.”
1h. A hamespace is a namespace prefix followed by a “:". If no namespace prefix is given, the rule is a bjank.
2. PacKageSchema ::= ( 2:PackageSchema
| 3:ClassSchema
| 6:StructuredDataTypeDef
| 7:AssociationDef
| 8:EnumSchema) *
2. The schema contribution from a Package consists of the declarations for any contained Packages, Classes,
Structured Data Types (those with properties), Associations, and Enumerations.
The order of definitions within the package is by element type (which includes their subtypes) as follows: Package,
Class, Datatype, and alphabetically by name within each element type.
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ClassSchema

4:ClassTypeDef
5:ClassElementDef

The class schema contribution consists of a type declaration based on the Properties of the Class, and an element

dectaration for the Crassitsett:

4a.
4b.

4c.
4d.

de.

ClagsTypeDef

ClagsTypeName
ClagsContents

Extgnsion
ClagsAttributes

"o

xsd:complexType name='" //Name of Class//
("mixed='true’")?
noon
( "<xsd:complexContent>"
"<xsd:extension base='" 4a:ClagsPfypeName "’'")?
(("<xsd:choice minOccurs='0"’
maxOccurs='unbounded’ >" )
| "<xsd:sequences>")?
( 4b:ClassContents
| ( "<xsd:any minOccur$='0’ maxOccurs='unbounded’ )
processContents="'"¢./* ProcessContents Value // "'/>"]?
("</xsd:choice>"
| "</xsd:sequences>")?
4g:ClassAttListItems
( "</xsd:extension>"
"< /xsdy complexContent>" ) ?
"< /xgd:ComplexType>
lh:Namgspace //Name of Class//
4diClassAttributes
4e:ClassReferences
4f:ClassCompositions
4c:Extension
("<xsd:element ref=’'xmi:extension’/>")*
("<xsd:element name=’'" //Name of DataType-typed Property// "'"
("nillable='true’")?
( 4m:MinOccursAttrib )?
( 4n:MaxOccursAttrib )?

ClassReferences

trtype= 77 Name ot type// 7>
| ("type='xmi:Any'/>")) )*
( "<xsd:element name=’'" //Name of Class-typed Property// "'"
( 4m:MinOccursAttrib )?
( 4n:MaxOccursAttrib )?
"xsd:attributeGroup ref='1linkAttribs’")*
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4f. ClassCompositions ::= ( "<xsd:element name='" //Name of Reference// "'"
( 4m:MinOccursAttrib )?
( 4n:MaxOccursAttrib )?
(("type='" 4a:ClassTypeName "’ />")
| ("type='xmi:Any'/>")/>")
—¢ SO COMPIEXTYDE Bd : choice>"
("<ref="" 4a: |ClapsTypeName
nr / S *
"></xsd:choice></xsd:complexType></xsdseleément" ) ) *
4g. ClagsAttListItems ::= 1g:XMIFixedAttribs 4h:ClassAttribAtts
4h. ClajsAttribAtts ::= ( 4i:ClassAttribRef
| 4j:ClassAttribData
| 4k:ClassAttribEnum )*
4i. ClagsAttribRef ::= "<xsd:attribute name=’'" //Name of attribute// "'"
("type='xsd:IDREFS’'" | "type='XSd¥IDREF'" )
("use='optional’" | use='reggired’" ) "/>"
| (OName ? "type='xsd:anyURIY use=’optional’/>")}
45j. ClagsAttribData ::= "<xsd:attribute name='" //Nawme of attribute// "’'"
"type='xsd:string’ "
("use='optional’" | "use='required’")
("form='" // Form value // "'")?
w/sm
4k. ClaslsAttribEnum ::= "<xsd:attribute\name='" //Name of attribute// "’"
"type='" _8a:EnumTypeName "'"
("use='optional’™" | "use='required’"))
w/sm
41. // nule deleted//
4m. MinQccursAttrib := "min@ccurs='" // Minimum // "’'"
4n. Max(ccursAttrib := "maxOccurs='" // Maximum // "'"
4, THese rules describe-the declaration of a Class in the metamodel as an XML complex type with a coptent model
and XML attributes.

« If either of the tags org.omg.xmi.enforceMaximumMultiplicity or
orgromg.xmi.enforceMinimumMultiplicity is true, the contents of the class are put in a sequepce;
otherwise, they are put in a choice.

« If the org.omg.xmi.contentType tag is complex (the default), the class content declarations appear as
defined by rule 4b; however, if the org.omg.xmi.contentType value is empty, they do not appear, and if the
org.omg.xmi.contentType value is any, the “xsd:any” element declaration appears instead of the class
content.

« If the org.omg.xmi.contentType value is mixed, then the mixed attribute is included.

« If .org.omg.xmi.useSchemaExtensions is true, the complex type for the class is derived by extension from
the complex type for its superclass.

4a. This rule is for a reference to the type for the class, which is the name of the Class prefixed by the namespace, if
present and not the default namespace.
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4c.

4b.

The complex type for the Class contains XML elements for the contained DataType-typed and Class-typed
properties and Compositions of the Class, plus an extension element, regardless of whether they are marked as
derived. The org.omg.xmi.serialize tag can be used to control whether these constructs are serialized. If
org.omg.xmi.useSchemaExtensions is false or not present, inherited DataType-typed and Class-typed properties
and Compositions are included; otherwise, only local DataType-typed and Class-typed properties, and

Ci

Rpesitions-are-reladed
e-eladed-

4d.

T

the Class element. This includes the DataType-typed properties defined for the Class itself-as welll

D

prpperties, the name of an enumeration for enumerated properties, or the value of the’org.omg.xmi
tag, if present. For complex properties (possible in CMOF only), when org.omg.ximi.useSchemaE
trye, the name of the property type is used from rule 4, and when org.omg.xmi.uséSchemaExtensi
xmi:Any is used.

e XML element name for each DataType-typed property of the Class is listed as part of the leont

taType-typed properties inherited from superclasses of the Class. The type is “xsd:string” for si

« If the org.omg.xmi.includeNils tag is false, then the “nillable” attribute is not included in the
« If org.omg.xmi.enforceMinimumMultiplicity is true, the minOccurs attribute is included.

« If org.omg.xmi.enforceMaximumMultiplicity is true, the miaxOccurs attribute is included.

ent model of
as all of the
mple
schemaType
Ktensions is
ons is false,

declaration.

4e.

TH
Pr
fo
cl
is

pperty of the Class is listed in the content model of the Class:” The list includes the Class-typed Pro|
F the Class itself, as well as all Class-typed Properties inherited from the superclasses of the Class. T
iss name for the Property type if org.omg.xmi.useSchemaExtensions is “true” or if the org.omg.xmi

is rule applies to Class-typed Properties that are not compesite. The XML element name for each

‘complex;” otherwise, the type allows any objeet.té be serialized.

« If org.omg.xmi.enforceMinimumMultiplicity is true, the minOccurs attribute is set to the low
the Property in the metamodel (unlesg’it is 1 in which case minOccurs is omitted), otherwise i
regardless.

+ If org.omg.xmi.enforceMaximumMultiplicity is true, the maxOccurs attribute is set to the up
the Property in the metamagdel (unless it is 1 in which case maxOccurs is omitted), otherwise
“unbounded” regardless For Class-typed Properties (following 7.8.5), when
org.omg.xmi.useSe¢hemaExtensions is true, the name of the property type is used from rule 4
org.omg.xmi.useSchemaExtensions is false, xmi:Any is used.

Class-typed
perty defined
he type is the
L.contentType

erValue for
t is set to “0”

berValue for
it is set to

and when

4f.

TH
off
Pr
if

the class. Thedlist includes the Class-typed Properties defined for the Class itself, as well as all Cl
pperties inherited from the superclasses of the Class. The type is the class name for the Class-typed
prg.omg:xmi.useSchemaExtensions is “true.”

., [f allowMetamodelExtensions is true, the type allows any object to be serialized and xmi:An
Otherwise the list of candidate types is included: this is the name of the Property type (if not

e XML element name for each Class-typed Property of the Class that is a composite is listed in the dontent model

hss-typed
Property type

b is used.
abstract) and

the name of any non-abstract subclass. The list 1s 1n alphabetical order of immediate subclass
first expansion.

es with depth

+ If org.omg.xmi.enforceMinimumMultiplicity is true, the minOccurs attribute is set to the lowerValue for
the Property in the metamodel (unless it is 1 in which case minOccurs is omitted), otherwise it is set to “0”

regardless.

« If org.omg.xmi.enforceMaximumMultiplicity is true, the maxOccurs attribute is set to the upperValue for

the Property in the metamodel (unless it is 1 in which case maxQOccurs is omitted), otherwise
“unbounded” regardless. For Class-typed Properties (following 7.8.5 and/or 7.8.6), when

it is set to

org.omg.xmi.useSchemaExtensions is true, the name of the property type is used from rule 4, and when

org.omg.xmi.useSchemaExtensions is false, xmi:Any is used.
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4g. In addition to the standard identification and linkage attributes, the attribute list of the Class element can contain
4h. XML attributes for the DataType-typed Properties and non-composite Class-typed Properties of the Class, when
the limited facilities of the XML attribute syntax allow expression of the necessary values. Inherited properties are
included unless the org.omg.xmi.useSchemaExtensions tag is true, in which case only local properties are included.

4i. Class-typed Properties can be expressed as XML id reference XML attributes. If the upper bound of the
multiplicity of the Property is 1, the type is IDREF otherwise it is IDREFS. If the lower bound is greater than 0 and
org.omg.xmi.enforceMinimumMultiplicity is true, then use= required, otherwise use=optional..

XML attributes of type “xsd:string;” unless the org.omg.xmi.schemaType tag is present, in which-caje its value is
uspd for the type. Multi-valued DataType-typed Properties of a Class cannot be so expressed,) since the XML
atfribute syntax does not allow repetition of values. If the multiplicity of the attribute is-¢xactly onefand
org.omg.xmi.enforceMinimumMultiplicity is true, the attribute is required to be present,

4j. Single-valued DataType-typed Properties of a Class that have a string representation for their data a‘E mapped to

4k. Single-valued DataType-typed Properties that have enumerated values are mapped to XML attributes whose type
is the enumerated type. If the multiplicity of the attribute is exactly one, and
org.omg.xmi.enforceMinimumMultiplicity is true, the attribute is required to b€ present.

4m. | THe value for minimum is the minimum multiplicity.
4n. The value for maximum is the maximum multiplicity.
5. ClagsElementDef ::= "<xsd:element name='" //Name of class// "'"

"type=' 4a:ClassTypeName "’ />"

‘ 5. ‘ This rule declares an XML element for a claSs in a metamodel.
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6. StructuredDataTypeDef::= "<xsd:complexType name='" //Name of DataType//

("mixed='true’")?
lll>ll

( "<xsd:complexContent>"

"<xsd:extension base=’'" 6a:DataTypeName

( SsA I CIIOLICE M1INUCCUrs="0U

"<xsd:sequences")?
( 6b: DataTypeContents |

4g:ClassAttListItems

( "</xsd:extension>"
"</xsd:complexContent>" ) ?

"</xsd:complexType>

6a. DatgTypeName ::= lh:Namespace //Name of DataType//

6b. DatgTypeContents ::= 4d: ClassAttributes

4c:Extension

maxOccurs='unbounded’ >"

"<xsd:any minOccurs='0’ maxOccurs='u

processContents="" // ProcessCont
III/>|I)’?
("</xsd:choice>" | "</xsd:sequencex)?

compositions and references do nat apply to DataTypes

6. These rules describe the declaration of a.structured DataType in the metamodel as an XML complex
content model and XML attributes, Therules for declaring the Properties are the same as for Classq

type with a
s except that

=

if present and not the default namespace.

6a. This rule is for a reference to the/type for the class, which is the name of the DataType prefixed by th|

e namespace,

Prpperties arejificlude

6b. The complex type for the DataType contains XML elements for the contained Properties, plus an ex
el¢gment. The org.omg/xmi.serialize tag can be used to control whether these constructs are serialize
org.omg.xmi.useSchemaExtensions is false or not present, inherited Properties are included; otherwi

tension
. If
se, only local
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7. AssociationDef ::= "<xsd:element name=’'"’ 7a:AssnElmtName ’'"’'>"
"<xsd:complexType>
<xsd:choice minOccurs=’'0"
maxOccurs='unbounded’ >"
7b:AssnContents
/ KX5U I CIIOLCE
7d:AssnAtts
"</xsd:complexType>
</xsd:element>"
7a. AssnElmtName ::= lh:Namespace //Name of association//
7b. AssnContents ::= 7c:AssnEndDef
7c:AssnEndDef
4c:Extension
7c. AssnEndDef ::= "<xsd:element"
"name='" //Name of association emd/y "'>"
"<xsd:complexType>"
1g:XMIFixedAttribs
"</xsd:complexType>"
"</xsd:element>"
7d. AssnAtts ::= 1g:XMIFixedAttribs
7. THe declaration of an Association consists of theé,names of its AssociationEnd XML elements (whethgr or not they
ar¢ owned by the Association).
7a. The use of the name of the XML element representing the Association.
7d. The fixed identity and linking XMD/attributes are the Association XML attributes.
8. EnumSchema =\J<xsd:simpleType name=’'" 8a:EnumType "’>"
"<xsd:restriction base=’'xsd:string’>"
8c:EnumLiterals
"</xsd:restriction>"
"</xsd:simpleType>"
8a. EnunTypeName = lh:Namespace 8b:EnumName
8b. Enuniame = / Name of enumeration /
8c. EnumLiterals = ("<xsd:enumeration value=’'" 8d:EnumLiteral "’'/>")+
8d. EnumLiteral = // Name of enumeration literal //
8. The enumeration schema contribution consists of a simple type derived from string whose legal values are the
enumeration literals.
8a. The name of the enumeration in XML schema references.
8b.
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8c. Each enumeration literal is put in the value XML attribute of an enumeration XML element.

8d. The name of the enumeration literal.

8.2.2 Fixed Schema Declarations

There are some elements of the schema that are fixed, constituting a form of “boilerplate” necessary for every XMI 2

schema. These_elements are described in this sub clause These declarations are in the namespace “hitp://www.omg.org/

spec/xXMI/40110701”

Only the sdhema content of the fixed declarations is given here. For a complete description of th€ semantics of these
declarationg, see Clause 9.

The fixed declarations are contained in file XMI.xsd that may be imported into generated(XML Schemas] or these
declaration may be copied.
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ISO/IEC 19509:2014(E)

XML Document Production

Purpose

This clause specifies the XMI production of an XML document from a model based on the MOF 2 Core. The EMOF and
CMOF packages of MOF 2 are shared by both UML 2 and MOF 2, so that XMI production rules support both. XMI

describes an XML syntax that leverages the capability of XML schema. A set of objects are written to an J

following t
Key requirg

All

infofmation is lost.

The

The
com

The first re
by organizg
document s
specificatio

9.2 G

XMTI’s XM]
or model fT]
reconstruct
metamodel

The produc
should not

93 §

The numbe
Figure 9.2.
reduce the

he grammar defined here.
ments for successful model interchange are:

ignificant aspects of the metadata are included in the XML document and can be recovered from 1

XML document is as compact as possible without loss of information.

XML document reflects the model being serialized in an intuitive waynin order to gain acceptance
nunity at large.

uirement has been addressed by both XMI 1 and 2. The se¢ond and third requirements have b
tions like eBXML and GIS, in which XMI 1 did not find acceptance. XMI 2 made great progr
ize and improving readability. This International Standdrd maintains that progress, and stream
h to make it easier to understand and implement.

seneral

| document production process is defingd as a set of production rules. When these rules are app
pement, the result is an XML documment. The inverse of these rules can be applied to an XML
the model or model fragment. Inl-both cases, the rules are implicitly applied in the context of
for the metadata being interchanged.

tion rules are providedsas a specification of the XML document production and consumption
be viewed as prescribing any particular algorithm for XML producer or consumer implementa

erialization Model

I of XML serialization patterns available for use by XMI are small. These serialization pattern
By, limiting the XMI EBNF rules to these patterns, then mapping each modeling element to a
iz&.of the EBNF in the XMI spec, thus simplifying it.

KML document

No

in the XML

pen highlighted
ess in reducing
lines the

lied to a model
document to
he specific

rocesses. They

tions.

s are shown in
pattern, we can
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+containeditem XMiInfoltems

| ) : | |

XMIElement +referencedElement XMIReferenceltem XMIAttribute

0.*

] R

| ¢ ‘MiObjectElement || XMIValueElement XVIReferenceElement XMIReferenceAttribute, ( [\ XMIValueA

tribute

Figure 9.1-

An XMIOhjectElement is an XML element that can contain other informatiénsitems (XML elements and
XMIValueElement is an XML element that can have a value, but cannot eontain other XML elements of
XMIRefer¢nceElement is an XML element with an idref or href attribute’that references another XMIEI

URI, or UR

9.4 XMI Representation of the Core’Packages

XMI produ
the MOF 2
EMOF rule

941 E

The overall

Serialization Model

ction rules are defined for elements in in ML as constrained by the EMOF and CMOF comp
Core. The rules for these packages are\consistent and build upon each other: the rules for CM
5. The rules are defined by mapping the model elements to the serialization model.

MOF Package

rules are shown in the.table below.

attributes). An
attributes. An
ement, by id,

I and XPointer. An XMIReferenceAttribute is an XM attribute that references an XMIElement by id. An
XMl ValueAttribute is simply an XML attribute with a value.

iance levels in
OF refine the

Instance of Model Element XMI Representation
A Class XMIObjectElement
A Property] type is a PrimitiveType or Enumeration |Choice of:

1. XMIValueAttribute
2. Nested XMIValueElement

I'n€ valuec oI an Enumeration 1S 1tS name.

When the value of a Property is null, it is serialized as
XMIValueElement with attribute nil="true’.

XMIValueElements.

When the Property is multi-valued, it is serialized as multiple nested
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Instance of Model Element XMI Representation
A Property, type is not a PrimitiveType or Choice of:
Enumeration, 1. XMIReferenceAttribute

isComposite = false

2. Nested XMIReferenceElement

A Property, type is not a PrimitiveType or Normally, serialized properties with isComposite = true are serialized

Enumeration,

as nested XMIObjectElements. Exceptionally it may be the case that a

isComposite="truc

TOTtaimg object tras more thamone sertatized chass=typed property
with isComposite=true that contain the same objegt 01| include it
among their collection of objects. In such an exceptiongl case, because
of MOF constraints, only one of those propeities’can have an opposite
with a non-empty slot. Objects of the property with thg non-empty
opposite slot are serialized as nested XM1ObjectElem¢nts, and the
other references to the same object are serialized eithef as
XMIReferenceAttributes or nested XMIReferenceEleents.

The followng additional rules are defined to suppress redundant information. They can be overriden using XMI tags.

« Deriyed information is not serialized.
 Properties whose values are the default values are not serialized,

« For Properties with isComposite=true, the opposite Property is not serialized.

Examples|

<complexco:Department xmi:id="“Departnient 17/>

Figure 9.2 {Instance of a class, the namespace name is its package name.

<Department number="“132/>

Figure 9.3 { Instance of a ¢lass with primitive typed property.

Stoplight <<enumeration>>
id : Stiing StopGo
state : StopGo red
green

<Stoplight 1d="s106" state="red”/>

Figure 9.4 - Instance of a class with an enumerated property.
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PtyClass2
<<0..*>> t1voc1 : Integer

<PtyClass2>
<tlvoc1>1001</tlvocl>
<tlvocl1>1001</tlvocl>
</PtyClass2>

Figure 9.5 { Multi-valued property, with each value serialized as an XML element.

Depaitment +department +member

id : Strjng

Employ ee

name : String

0..1 0..”

Figure 9.6 1 Composite property serialized as XML elements, the opposite property is not serialized.

<Departmgnt id=“13">
<member name=“Glozic” xmi:type=“Employee”/>
<member name=“Andrews” xmi:type=“Employee”/>
</Departm¢gnt>

9.4.2 CMOF Package

The overallrules are the same as for the EMOF Package, with additions shown in the table below.

Instance ¢of Model Element XMI Representation

Properties ¢f a DataType Choice of:

1. XMIObjectElement

2. XMIValueAttribute

3. Nested XMIValueElement

By default instances of structured datatypes are serialifed as if they
were classes, as described in sub clause 7.8.7. This canp be overridden
by the tag org.omg.xmi.flattenStructuredDatatypes in which case the
values of the Properties are serialized as a single string separated (by
default) by commas. The default separator can be ovegridden by the
XMI org.omg.xmi.valueSeparator tag.

An Association XMIObjectElement

The following additional rules are defined to suppress redundant information. They can be overriden using XMI tags:

+ Additional to the first bullet in rules for the EMOF package: for some metamodels, it may be desirable to serialize
particular derived Properties instead of the information they are derived from because the derived form is more
compact. In this case default behavior can be overridden by setting the org.omg.xmi.serialize tag to ‘true’ for the
derived property. This means that either the base or derived form can be serialized, but for a particular metamodel
construct only one may be chosen. To allow import, derived properties should only be made serializable if they are
writeable (isReadOnly=false) and it is possible to reverse-derive the base information from the derived form.
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« In the case where a Property redefines another Property, only the redefining Property is serialized. (Note that when
serializing an instance of a concrete supertype whose Property has been redefined, the supertype is unaware of the
redefinition, and the Property as defined on the supertype is serialized.)

No special serialization rules need to be defined for subsetted Properties. Following EMOF rule 1, when one of the
subsetted or subsetting Properties is derived, it is not serialized by default. Properties that are not derived are serialized.

Examples
ViewP ort <<datatype>> <<datatype>>
name : $tring Rectangle Point
area : Regctangle label: String[0..1] x : Integer
upperLeft: Point y : Integer

lowemRight : Point

Figure 9.7 { Datatypes with properties

<display xmi:type="g:Viewport” name="normal”>
<area xri:type="g:Rectangle”label="">
<uppeérLeft xmi:type="g:Point” x="1" y="2"/>
<lowerRight xmi:type="g:Point” x="3" y="4"/>
</area>
</display>

9.5 EBNF Rules Representation

The XML groduced by XMI is represented here'in Extended Backus Naur Form (EBNF). The XML specification does not
require XML processors to preserve the order of XML attributes within an XML element. Therefore, althpugh this
grammar indicates that XML attribute§ should be serialized in a particular order for each XML element, {he XML
attributes njay be serialized in any, order. Also, XML attributes are normalized by XML processors, so w]xitespace may
not be pres¢rved. You may choo$e-to serialize parts of objects as XML elements rather than XML attribufes using the
org.omg.xnji.element tag, as,explained below.

The follow]ng sub clausés-provide the production rules. The items in italics are terminal values.
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9.5.1 Overall Document Structure

1:Document

la:XMI | //Content Elements//

la:XMI = "<xmi:XMI"
le:Namespaces ">"
( 2a:XMIObjectElement) *
( 3:Extension )*
"</xmi:XMI>"
1b to 1d: // rules deleted //
le:Namespaces ::= 1f:XMINamespaceDecl ?
( "xmlns:" 1lh:NsPrefix "='" 1i:NsURT_M'"
) *
1f :XMINgmespaceDecl ::= "xmlns:xmi='http://www.omg.org/spec/XMI/20100901""
1lg:Namesjpace ::= ( lh:NsPrefix> ":" )?
1h:NsPrgfix ::= Name of namespace prefiX
1i:NsURIT] ::= URI of namespace
l. The content of an XMI document may be\énclosed in an XMI XML element, but it does not nedd to be. The
XML specification requires that there be one root element in an XML document for the document to be well
formed. The XMI elements(identified via the XMI namespace) may appear anywhere in an arbifrary XML
dgcument, intermingled withmon-XMI elements — though this can be somewhat restricted through the use of
the org.omg.xmi.contentType tag.
la. An XMI element has XML attributes that declare namespaces and specify the version of XMI, and the XMI
elgment contains XMI-¢lements that make up the header, content, differences, and extensions fqr the XMI
dgcument.
le. The XMI namespace and the namespaces associated with a model must be declared or already be visible to
the XMI element in the XML document. Since there is no requirement that the XMI XML element be the root
elgment, these namespaces may be declared in XML elements that contain the XMI element.
The hamespace declarations must inclinde the fnllnwing if tag arg omg xmi inclndeNils is trine fot at least one
Property in the metamodel, or org.omg.xmi.useSchemaExtensions is true:
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance”
lg. The use of a namespace prefix, including a ":" separator. If the namespace prefix is blank, the result is the
empty string.
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1h. A particular namespace prefix. Document producers can choose their own namespace prefixes, as long as
doing so results in legal XML documents, or they may choose to use the value of the org.omg.xmi.nsPrefix
tag.

1i. The logical URI of the namespace. Note that namespaces are resolved to logical URIs, as opposed to physical
ones, so that there is no expectation that this URI will be resolved and that there will be any information at
that location. The URI is obtained from the org.omg.xmi.nsURI tag.

9.5.2 Qbject Structure

2 :XMIElgment ::= 2a:XMIObjectElement
| 2b:XMIValueElement
| 2c:XMIReferdngeElement
2a:XMIOHjectElement ::= ( "<" 2k:QName 2d:XMIAttributes "/>" )
| ( "<" 2K OName 2d:XMIAttrfibutes ">"
(2:XMIElement) *

"</" 2k:QName ">'V7)
2b:XMIVglueElement i:= ( "<" //xmiName// ">" //value/{
"</" //xmiName// ">" )

| ( "<xsi:nil='true'/>" |)
2c:XMIRgferenceElement::= "<" //xmiName//
21:LinkAttribs "/>"

2d:XMIAttributes ::= (le:Namespaces)?
(2e:IdentityAttribs)?
(2g:TypeAttrib)
(2h:FeatureAttrib) *
2e:IdentityAttribs ::= ( 2f:IdAttribName "='" //id// "'")?
( "xmizlabel='" //label// "'"™ )7
( "xmiruuid=’'" //uuid// "’'" )2
2f:IdAtYribName = "xmizid"
2g:TypelNttrib r:=\Uxmi:type='" 2k:QName "'"

2i:XMIValueAttribute
| 2j:XMIReferenceAttribute

2h:FeatyreAttrib

21i:XMIVdlueAttribute := //xmiName// "='" value "'"
2j:XMIRgferenceAttribute ::= //xmiName// "='"
( //refid// )+ "'"

2k :QName Ti= prefix )Y XmiName
21:LinkAttribs ::= "xmi:idref='" //refI1d// "’"

| 2m:Link
2m:Link ::= "href='" 2n:URIxef "'"
2n:URIref = (2k:QName)? //URI reference//
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2a.

An object has a starting element, contents, and a closing element. If the contents are empty, you may end the
starting element with “/>”. You use this production rule to serialize top-level objects and to serialize objects
that are the values of Properties.

+ Ifthe object is a top-level object, the tag name is the namespace prefix followed by “:” and the XMI name
for the object. The XMI name for the object is either the name of the object’s class or the value of the

TH
Cl

OTg.0omg.Xxmi.xmiName tag.

« Ifthe object is the value of an attribute or reference, the XMI name is the name of the Property
of the org.omg.xmi.xmiName tag. The namespace prefix is ignored for an object that’is the v
Property.

e order of the elements for properties must follow any prescribed XML SchemaYordering as d
ause 10 — even if no XML Schema has actually been generated. Furthermore'if the ordered ta

vallues of multi-valued properties must follow the order in the model (if isOtdered is true for thg

ot

herwise alphabetic order of the string rendition of that property value.

. or the value
hlue of a

efined in
b is true, the
property)

2b.

E4
eld
tag

ch value of a property is represented by an XML element; for multi-valued properties, there i
pment for each value. Null values may be serialized as well, unless\the value of the org.omg.xm
b is “false,” in which case you may not serialize null values.

5 one XML
.ncludeNils

2c.

Us

e this production rule to serialize a reference to an objectusing an XML element. If you use

atfributes, the values of the identity attributes must match/the values of the identity attributes fo

th

it is referenced.

dentity
the object

2d.

TH
col
an|

e XML attributes for an object are the optionalcstart attributes, identity attributes, and attribut
rresponding to an object’s Properties. The start attributes must be written if the object is a top
d it.

es
Hlevel object

2e.

TH
us|

e identity attributes consist of an optional id, label, and uuid. If the element has a MOF uuid,
ed here.

it may be

2f.

TH

e name of the identity attribute-i§"“id” in the XMI namespace.

2g.

Yd
Sd
(if
Q]
In
in

u must specify the class name using the “type” attribute. The value of this attribute is defined
hema Part 1: Structures, specification to be a QName, consisting of a namespace prefix for the
there is one and it is\fiot the default prefix for the document), a ““:” and the name of the value
Name can be eithet “Xmi” (referring to the XMI namespace) or “xsi” (referring to the XML S
stance namespdee). See the schema specification for more details. You may only use the XMI

tance typedattribute if org.omg.xmi.useSchemaExtensions is true.

by the XML
value’s class
's class. The
hema

. schema

2h.

Th
Cl
ob

e XML attributes of the element correspond to Properties whose type is a data value or enum
ass-typed properties whose values are objects in the document. A specific Property shall be ser
ject either as an XML attribute or as XML elements but not both. You must not serialize a Pr

bration, or
ialized in an
bperty as an

XML attribute if the value ot the org.omg.xmi.clement tag 1S true.

YOU must not serializ€ a rro

erty at all if

the value of the org.omg.xmi.serialize tag is “false;” or the value of that tag is “non-derived” and the Property
has isDerived="true.” You must not serialize a Class-typed Property at all if the org.omg.xmi.remoteOnly tag
is true and the Property has a value that is an object in the same XML document. You may serialize classifier-
level attributes with an object.
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2i.

Use this production rule to serialize a Property whose type is not an object and whose value can be

represented by a string. Multi-valued DataType-typed Properties cannot be serialized as XML attributes. If the
Property’s type is one of the types defined by the XML Schema Part 2: Datatypes specification, serialize the
value as specified in that specification.

Also use this production rule if the Property type is an enumeration and whose value is one of the legal
enumeration literals. If the org.omg.xmi.xmiName is specified for the literal, the value of that tag should be

us

d: otherwise the name of the enumeration literal Qppr‘iﬁpd in the model is used

2j.

U
sa
a

e this production rule to serialize Class-typed Properties whose values are objects that are.seti
ne document. The value of the XML attribute contains the XMI ID of each referenced.-object,
pace.

alized in the
separated by

2k.

T

e name of an XMI element or attribute with an optional namespace prefix.

21.

U
att
us

e the idref attribute to specify the id of an XML element that is referenced inthe document; 1
ribute to specify an XML element in another document. If the org.omg.xmi.href tag is “true,” y
e the idref attribute; use the href attribute for references within the docufmént and across docu

ise the href
you must not
ments.

2m.

Ax
dd

1 XMI link. The value of the href attribute is a URI reference thatrefers to an XML element |
cument or in the same document.

n another

2n.

A

an|
“s
is

in
W
off
th

de
pr

URI Reference, optionally preceded by the type of the objeet being referenced. The URI referg
XML element in another document or in the same documment. For example, if the href is
bmeFile.xmi#someld,” the href refers to an XML elemient in the “someFile.xmi” document wh
““someld.” If the URI reference is”"#anotherld,” it reférs to an XML element whose XMI ID is
the same document. XLinks are also supported in XMI. See 7.10.2, ’Linking’ for more inform3
BC XLink and XPointer specification for production rules. The URI reference can be preceded
the object being referenced. For example,a Property’s type is a Classifier, which is abstract.
e concrete subclasses of Classifier is actually instantiated, it is not clear which one it is unless th)
referenced. By serializing the QName emof:Class, you can tell it is a Class without needing to |
beess the file at the URI.

nce refers to

ose XMI ID
“anotherld”

tion. See the
by the type

Vhen one of

e URI is

ad and
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9.5.3 Extension

3:Extension ::= "<xmi:extension" “xmi:type=’'xmi:Extension’”
(" extender='" // extender // "'")?
(" extenderID='" // extenderID // "'")?

||>||

EXLECILS 1Ol €lcllCIlL s

"</xmi:extension>"

3. Exjtension elements may be provided to complement the serialized model with additienal information, such as
topl-specific diagram data, for example. Each extension element has an optional‘extender and extenderID
atfribute; its content can be anything (see for examples).
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10 XML Schema Infoset Model

10.1 General

This clause describes the MOF model for XML Schema using UML notation. The model is a straightforward mapping
from the XML Schema specification: classes in the model have a direct correspondence to XML Schema components.

ents/formal/
lata model into
m the earlier

This model
xmi.htm),
the XML S
version.

replaces the XSD model in the XMI 2.0 specification (http://www.omg.org/technology/docuin
hich was created prior to the introduction of the XML Infoset and the XML Schema abstract
chema specification. This model is called the XML Schema Infoset Model to distinguyisH it frg

ma and refers
XML Schema.

tation of the XML Schema Infoset model assumes a strong working knowledgeof XML Sche|
to the XML Schema specification for the detailed description of constructs that are defined by

The specifi
throughout

The descrigtion of the model is divided into two sub clauses: the first describing-e¢lements of the model that primarily

represent X

The final syib clause shows an example of an XML Schema represented ds)an instance of the XSD Infose

The model
+ Yell
» Turq
+ Orarf

« Gray

10.2 X

This sub cl
diagrams in
Schema abs
« Figy|
+ Figul
 Figy|

diagrams are color coded for easier reading:

uoise - abstract classes

W - concrete classes

ge - enumerations

- datatypes

ML Schema Structures

huse defines the modelielements corresponding to XML Schema Subpart 1, Structures. There
this sub clause. The-first set of diagrams show aspects of the XSD Infoset model that represe
tract data model defined in the XML Schema specification:
re 10.1

re 10.2 en page 67

e 10,3 jon page 68

ML Structures, and the second describing elements that primarilylrepresent XML Schema Datatypes.

t model.

ire eight
nt the XML

+ Figy|

re10.4 on page 69

The next set of diagrams show aspects of the model that represent the XML Schema concrete syntax:

 Figure 10.5 on page 70

 Figure 10.6 on page 71

 Figure 10.7 on page 72

The final diagram (Figure 10.8 on page 73) shows how concrete components resolve into abstract components.
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The sub clauses following these diagrams describe the model classes in detail. The sub clauses are alphabetically ordered

by class name.

XSDTypeDefinition

XSDModelGroupDefinition

8

XSDSimpleTypeDefinition

KSDComplexTypeDefinition

Figure 10.1- Component Hierarchy

XSDAttribute GraupDefinition

XSDConponent
B \ \
X$DScope XSDAnnotation XSDAttributeUse XSDTerm XSDXPathDefinition
| [ \
X$DSchema XSDConplexTypeContent XSDNamedConmponent XSDWildcard XSDModelGroup
XSDParticle XSDRedefinable Component XSDFeature

XS DElementDecl aration|

XSDAttributeDeclaration

XSDNotationDeclaration

XSDldentityConstraintDefinition

The Compdnent Hierarchy diagram introduces classes representing the abstract XML Schema componentf. Schema
componentg are the building blocks that comprise the abstract data model of the schema. An XML Schema is a set of

schema comiponents.

66
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Figure 10.2[ - Component Relations

The Compdnent Relations diagram shows the interrelationships between XML Schema components: whid
can containfor reference other components. The XSDAnnotation relations are shown separately in Figure 1
This is clodely aligned with‘the (non-normative) Schema Components Diagram in XML Schema Part 1: §

0.* +attributeDeclarations XSDSchema +notationDeclarations 0..*
0..* +typeDefinitions +attributeGroup Definitions 0.*
0..*| +elementDeclarations 0. | +identityConstraintDefinitions 0.* | *modelGroupDefinitions
XSDElementDeclaration 0- XSDlIdentityConstraintDefinition XSDModelGroupDRefinifion

>
0.1 +identityConstraintDefinitions 0.1
0.* “— +subs titutionGrou pAffi liation +referencedKey
+substitutionGroup Hields | 1.* 1 | +selector +modelGroup | 1
1 +typeDefinition
Ll XSDTypeDeflnltlon XSDXPathDefinition XSDModelGi oup
1
+baseTypeDefinition +particles | 1.*
+attributeWildcard
XSDSimpleTypeDefinition XSDComplexTypeDefinition XSDWildcard XSDParfcle
01
1 ) .
0.1 | +contentType. 0.1 | +attributeWildcard +term|l 1
+baseTypeDefinition
B XSDComplexTypeContent XSDTerm
1 | +typeDéfinition +attributeUses | 0.*
XSDAttributeDeclaration ! XSDAitributeUse 0.” XSDAttributeGroupDefinition
+attributeDeclaration +attributeUses
+
XSPFeature scope XSDScope XSDNotationDeclaration
0.1
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XSDNamedComponent XSDAttributeUse <<enumeration>> XSDXPathDefinition <<enumeration>>
name : String required : Boolean XSDIdentityConstraintCategory variety : XSDXPathVariety XSDXPathVariety
targetNamespace : String value : Value key value : String selector

constraint : XSDConstraint keyref field
XSDSchema Zﬁ unique
i Il L
XSDHeature <<enumeration>>
e VElE XSDConstraint XSDldentityConstraint Definition XSDRedefinajleComponent
constraint : XSDConstraint, default identityConstraintCategory : XSDIdentityConstraintCategory -
4 fixed /h
| XSDNotationDeglaration
XSDElementDeclaration systemldentifier - String
XSDAttributelDeclaration nillable : Boolean publicldentifier : String
disallowedSubstitutions : XSDDisallowedSubstitutions [0..*]
substitutionGroupExclusions : XSDSubstitutionGroupExclusions [0..*]
abstract : boolean
<<enumeratiop>> <<enumeration>> <<enumeration>> - . -
XSDCom posiftor XSDSubstitutionGroupExclusions XSDDisallowedSubstitutions XSDMedelGroupDefinition XSDAttributeGroupDefinition
all extension substitution
choice restriction extension
sequence restriction XSDTypeDefinition
XSDM[odel Group Z>
compositor | XSDCompositor i EEEES [
XSDVariety XSDSimpleTypeDefinition XSDComplexTypeDefinition
P H . . .
XSDiparticle atomic variety : XSDV ariety: derivationMethod : XSDDerivationMethod = res fiction
minOccurs : Intgger = 1 list final : XSDSimpleFinal [0..*] final : XSDComplexFinal [0..*]
maxOccurs : UflimitedNatural = 1 union abstract : Boolean
<enumeration>> contentTypeCategory : XSDContentTypeCateg¢ry
XSDSimpleFinal prohibitedSubstitutions : XSDP rohibited Substitfitions [0..*]
XSDWildcard list

namespace(onstraintCategory : XSDNamespaceCons traintCategory restriction <<enumeration>>
namespace(onstraint : String [0..%] union XSDComplexFinal
processContents : XSDProcessContents extension

restriction <<enumkeration>>
<<efiumeration>> <<enumM)n>> XSDContentfypeCategory

XSDNamesp#ceConstraintCategory cessContents <<enumeration>> <<enumeration>> empty

any i XSDProhibitedSubstitutions XSDDerivationMethod | |simple

not extension extension mixed

set N restriction restriction elementOnly
Figure 10.3|- Component Properties
The Compdnerit ‘Properties diagram shows the properties of the XML Schema component classes that are pssociated with
the abstract| data model. The enumerations that are used as property types are also shown.
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XSDAttributeUse

XSDAttributeDeclaration

XSDSchema

+annotation

>

+annotation

on

+annotations

ISO/IEC 19509:2014(E)

@ XSDFacet
+annotation Z}
XSDConstrainingFacet

XSDAticibuteG mnpnnﬁnifi

XSDHElementDeclaration

+annotation

XSDNotationDeclaration

0.1/0..1/0..1| 0..* 0..1

0..

* i

XSDRepeatableFacet

+annotation

0..1

XSDXP athDefinition

XSDModelGroup P

+annotation
0..1

+annotation

0..1

XSDModelGroupDefinition

+annotation

SR

XSDAnnotation

+annotations
+annotations

0..1

XSDldentity ConstraintDefinition

+annotation

+annotation

0..1 ]0..1

XSDWildcard

+annotations

XSDRarticle

Figure 10.4 - Component Annotations

The annotafion schema component\provides for human- and machine-targeted annotations of other schem
The Compdnent Annotations,diagram models the structure and usage of the annotation component by oth

componenty.

A

0..*

+derivationAnnotation
0.9

+arinotation
0..1

XSDTypeDefinition

+contentAnnotation %

L

XSDSimpleTypeDefinition

XSDComplexTypeDefinition

ler abstract
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+schema

XSDConcreteComponent
0..1 T .
+rootContainer | 1 Z> 0..1 *container
| | | | |
XISDComponent XSDAttributeGroupContent XSDSchemaContent XSDPartic IeContellzt
X$DScope XSDNamedComponent XSDRedefineContent XSBSchemabDirectivie
XSDRedefinableComponent XSDImport XSDSchemaCompositpr
0..1| +annotation %
XSD$chema XSDAnnotation +annotation XSDinclude XSDRedefipe
<@
0..1
0..* | +annotations
0l.1| +incorporatedSchema
0..1| +fesolvedSchema

Figure 10.5/- Concrete Components

The Concrgte Components diagram, shows the additions and extensions to the abstract XML Schema comlponents for
representing the concrete syntax-\For example, it introduces classes XSDImport (for the import element) ahd XSDInclude

(for the incJude element).
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XSDConcreteComponent <<datatype>> <<datatype>>
element : DOMElement DOMElement DOMDocument
‘ ‘ <<datatype>> <<datatype>>
XSDSchemaCentont XSDComponent PONiote DOMALtr
Z% 4& <<javaclass>> org.w3c.dom.Node
— : [ \
XSD$§chemaDirective XSDScope XSDFacet XSBAnnotation
schemal.ocation : String lexicalValue : String applicationinforation : DOMElement [0..*]
Z> userinformation : DOMElement [0..%]
XSDSchema attributes : DOMALtr [0..%]
document : DOMDocument
XSDimport schemalocation : String XSDNamedComponent Slsl
namespdce - Stin targetNamespace : String
pgee- 9 attributeFormDefault : XSDForm = unqualified
elementFormDefault : XSDForm = unqualified
finalDefault : XSDProhibitedSubstitutions [0..*] XSDWildcard
blockDefault : XSDDisallowedSubstitutions [0..*] lexi calNamespaceConstrain{ : String [0..%]
version : String i -
XSDAttributeUse -
use : XSDAttributeUseCategory )GDSS;?:J;:E(;:;;“WS [EILIELE 21
lesfez Vilie 2 Gy o XSDRedefinableComponent XSDFeature XSDForm
' sstton ] fom 3S0Fom i
el rurEmEiteres e X lexicalValue : String|  ||inqualified

XSDAttibuteUseCategory all ®$ 4&
optional .
prohibiteft <<enumeration>>__ XSDTypeDefinition __ YSDElementDeclarafion i
required )GDProhibitedSubsﬁ@ns lexicalFinal : .XSDPI'OthItedS.Ub. titutions [0..¥]

: block : XSDDisallowedSubstitutipns [0..*]
extension c\)b
<<enumeration>> restriction \\

XSDSimpleFinal all CJ d<enumeration>>
list l XSDComplexTypeDefinition ASDComplexFinal
restriction : _ lexicalFinal : XSDComplexFinal [0.."] extension
union XSDSimpleTypeDefinition block : XSDProhibitedSubstitutions [0..*] restriction
all lexicalFinal : XSDSimpleFinal [0..*] mixed : Boolean all

Figure 10.6(- Concrete’Properties

The ConcrdteProperties diagram shows the additional properties required to represent the concrete syntax.
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‘ XSDParticleContent ‘
1| +content Z>
[
XSDTerm XSDSchema | g, 0. _| XSDSchemaContent
contents +aittrbHteCortents
7 I
XSDMpdelGroup XSDElementDeclaration XSDA ttrib uteGroupContent XSDRedefineContent XSDSchdmabDirective
’ +contents | _* 0..*@ +conténts QX
+identityConstraintDefinitions XSDRedéfine’t- > XSDSchempCompositor
0.*
XSDldentityConstraintDefinition XSDAttributeUse ‘
{ XSDTypeDefinition XSDNotationDeclaration
+ields | 1.* 1 | +selector 1| +content
XSDWildcard XSDXPathDefinition XSDAttributeDeclaration XSDAttributeGroupDefinition XSDModel{sroupDefinition
j\ 0..1 +attributeWildcardContent ’ ?
+madelGroup 0.1
XSDComplexTypeContent -
+anonymous TypeDefinition
+confents 4 0..1| +anonymgusTypeDefinition
0.*
| | | o |
XSDPartigle XSDSimpleTypeDefinition XSDConstrainingFacet XSDComplgxTypeDefinition @
+facet Contents
+content t 0. 'sconterts ?
0..1| +attributeWildcardContent
Figure 10.7|- Concrete Containment
The Concrdte Containment diagram models the contents of concrete components.
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+rootVersion

1

+schemaForSchema

1

XSDSchema

0..1 +originalVersion
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XSDSimpleTypeDefinition

0..*

+syntheticFacets

YXSDEacot

+ing

orporatedVersions

0..*

0..1+incorporatedSchema

\
0..1 +resolvedSchema

$ .

+referencingDirectives

XSDS chem aDirective

R

XSDSchemaCompositor

XSDComplexTypeDefinitipn

+syntheticParticle
+syntheticWildcarf | O..

0..1

XSDParticle

XS

DAttributeD eclaration

+re

1

olvedAttributeDeclaration

XS

DElementDeclaration

+re

Figure 10.8

The Concrd
10.2.1 X

A represent
representati

1

olvedElementDeclaration

XSDAttributeG roupDefinition

XSDW ildicard

>

1

+resolvedAttribute GroupDefinition

XSDModelGroupDefinition

1

*fesolvedModelGroupDefinition

- Concrete Schema Composition

+syntheticWildcad

te Schema Compositipn diagram shows how concrete components resolve to abstract compongnts.

SDAnNnnotation

ation of-the model object “Annotation.” Access to the contents of an annotation is provided v

01«

applicationInformation

This represents the application information infoset property (i.e., a list of appinfo elements).

userInformation

This represents the user information infoset property (i.e., a list of documentation elements).

attributes

This represents the attributes infoset property.
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10.2.2 XSDAttributeDeclaration

A representation of the model object ‘Attribute Declaration.’
attributeDeclarationReference

This concrete property is false when the XSDAttributeDeclaration refers to itself as its resolvedAttributeDeclaration.

. s 11 - - - ad h P | las - - - ola - - P | - 41 1
An infoset feature-winmeverreturmammstancefor-whreh-thiststrue—smee-thrstsa—concreteattrbutethat is used to

represent an attribute declaration with a ref attribute.
annotation
References [the XSDAnnotation for this declaration.

anonymous|{[ypeDefinition

—

This concrdte reference represents a simple type definition defined within the body 0f an attribute elemen
typeDefinition

This represents the type definition infoset property.

resolvedAttyibuteDeclaration

This concrdte reference represents the attribute declaration resolved by the ref attribute.
10.2.3 XSDAttributeGroupDefinition

A representation of the model object ‘Attribute Grofip Definition.’
attributeGrpupDefinitionReference

This concrdte property is false when the\xXSDAttributeGroupDefinition refers to itself as its
resolvedAttributeGroupDefinition.

annotation
This represents the annotation-infoset property.
contents
This concrgte reference represents the contents defined within the body of an attributeGroup element.

attributeUsgs

This represents the attribute uses infoset property. It is computed from the contents.

attributeWildcardContent

This concrete reference represents the attribute wildcard defined within the body of an attributeGroup element.
attributeWildcard

This represents the attribute wildcard infoset property. It is computed from the attribute wildcard content.
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resolvedAttributeGroupDefinition

This concrete reference represents the attribute group definition resolved by the ref attribute.

syntheticWildcard

This contains the attribute wildcard infoset property, if the rules require a synthesized component.

10.2.4 X

A represent
required
This repres
value

This repres
constraint
This repres
use

This concrd
lexicalValu
This concrd
attributeDe|
This repres
content

This concrg

10.2.5 X

A represent

o

SDAttributeUs

A4

ation of the model object ‘Attribute Use.’

ents the required infoset property.

bnts the value of the value constraint infoset property. It is computed from the lexical value.

ents the constraint of the value constraint infoset property:

te attribute represents the value of the use attribute.

te attribute represents the value of the défault or fixed attribute.

claration

ents the attribute infoset property. It is computed from the content.

te reference represents the underlying concrete attribute element.
SDComplexTypeContent

ation of-the model object ‘Complex Type Content.” It is the contentType of XSDComplexTyp

tDefinitions.

10.2.6 XSDComptexTypeDefinition

A representation of the model object ‘Complex Type Definition.’

derivationMethod

This represents the derivation method infoset property.

final

This represents the final infoset property. It is computed from the lexical final.
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abstract

This represents the abstract infoset property.

contentTypeCategory

This represents the category of the content type infoset property. It is computed from the type of the content and from the
setting of mixed.

prohibited$
This repres
lexicalFina
This concrd
block

This concrg
mixed

This concrg
contentAnn
This concrg
baseTypeDd
This repres
content

This concrg
an XSDSinj

contentType

This repres
XSDSimpld

attributeUs

This repres

bstituations

ents the prohibited substitutions infoset property. It is computed from the block.

te attribute represents the value of the final attribute.

te attribute represents the value of the block attribute.

te attribute represents the value of the mixed attribute.

btation

te reference represents the annotation content of a‘complexContent element or a simpleConter
finition

ents the base type definition infoset propeétty.

te reference represents the simple type content or particle content of a complexType element.
pleTypeDefinition, or an XSDParticle.

ents the value of the content type infoset property. It is computed from the content. It will be 1
TypeDefinition; or an XSDParticle.

S

entSthe attribute uses infoset property. It is computed from the attribute contents.

t element.

It will be null,

hull, an

attributeContents

This concrete reference represents the attribute contents defined within the body of a complexType element.

attributeWildcard

This represents the attribute wildcard infoset property. It is computed from the attribute wildcard content.

attributeWildcardContent

This concrete reference represents the attribute wildcard defined within the body of an complexType element.
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rootTypeDefinition

This walks the base type definitions until it hits the one that has the ur-type definition as its base type definition.

syntheticPa

rticle

This represents the value of the content type infoset property, if the rules require a synthesized particle.

syntheticWildcard

This repres
10.2.7 X
A represent

10.2.8 X

A represent
‘Attribute [

value

This repres
the lexical

constraint
This repres
form

This concrg
attribute fo

lexicalValu

This concrg
attribute.

global

This indica

ents the attribute wildcard infoset property, if the rules require a synthesized wildcard.
SDComponent

ation of the model object ‘Component.’ It is the root of the infoset hierarchy:

SDFeature

ation of the model object ‘Feature.’ It is used to represent aspects eommon to ‘Element Declal

eclaration.’

ents the value of the attribute value constraint or element value constraint infoset property. It is
value.

te attribute represents the value-of the attribute form attribute or the element form attribute. It,
m default and element form.default of the schema, affects the target namespace of locally scq

b

te attribute represents the value of the attribute fixed or default attribute or the element fixed

es/whether the feature is globally scoped. Its value is false if the feature is declared within a

pnts the constraint of the attribute valug.€onstraint or element value constraint infoset property.

rations’ and

computed from

along with the

ped features.

br default

omplex type

definition,

n-aftribute eroup definition, or a model eroup definition

featureReference

This is the same result as either the ‘Element Reference’ attribute or the ‘Attribute Reference’ attribute.

scope

This represents the attribute scope or element scope infoset property.
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resolvedFeature

This is the same result as either the ‘Resolved Element Declaration’ reference or the ‘Resolved Attribute Declaration’

reference.

type

This is the same result as either the element ‘Type Definition’ reference or the attribute ‘Type Definition’ reference.

10.29 X

A represent
identityCon|
This repres
annotation
This repres
referencedH
This repres
selector
This repres
fields

This repres

10.2.10

A represent
compositor
This repres
annotation

This repres

SDIdentityConstraintDefinition

ation of the model object ‘Identity Constraint Definition.’
straintCategory

pnts the identity constraint category infoset property.
bnts the annotation infoset property.

oy

bnts the referenced key infoset property.

ents the selector infoset property.

ents the fields infoset property. The-fields are of type XSDXPathDefinition.
XSDModelGroup

ation of the model object ‘Model Group.’

ents the compositor infoset property.

ents’the annotation infoset property.

contents

This concrete reference represents the particle contents defined within the body of a sequence, choice, or all element.

particles

This represents the particles infoset property.
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XSDNamedComponent

A representation of the model object ‘Named Component.’ It is used to represent aspects common to attribute
declarations, attribute group definitions, complex type definitions, element declarations, identity constraint definitions,
model groups definitions, notation declarations, and simple type definitions.

name

This repres
element deq
simple type

targetNamé

This repres
complex ty
namespace,
target namg
set directly

aliasName

This is a cg
by using th
“E . type”
alias name

uRl

This is equ

definition name (*) infoset property.

space

pbe definition target namespace, element declaration target namespace, idefitity constraint definl
model group definition target namespace, notation declaration target nameéspace, or simple ty

space (*) infoset property. It is computed from the target namespace(of)the schema and should

in the case of locally scoped features, the value is also affected\by/the form.

pf the anonymous item type definition of the listtype defintion “LT.”

valent to the string

<target naespace>#<name>

where a nu
aliasURI

This is equ

1 target namespace is taken-toNmean an empty string.

valent to the string

<target namespace>#<aliag name>

where a nu
gName

This concreg

1 target namespace is taken to mean an empty string.

tesatfribute is this named component's ‘QName.’

ents the value of the attribute declaration name, attribute group definition name, complex type definition name,
laration name, identity constraint definition name, model group definition name, notation.declaration name, or

ents the value of the attribute declaration target namespace, attribute group definition target ngmespace,

ition target
be definition
ypically not be

nstructed name for an anonymous component. In ordertovmake it relatively meaningful, it can|be constructed
e name of the containing component and an indicatien, of the relation to that component, For gxample,
would be the alias name of the anonymous type definition of the element “E” and “LT . item” would be the

10.2.12

XSDSchema

A representation of the model object ‘Schema.’

document

This is the optional DOM document of this schema (i.e., the owner of the element).
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schemalLocation

This concrete attribute represents the URI of the resource that contains this schema. It is used to complete any relative

schemaLlocation URI in an import, include, or redefine.

targetNamespace

This concrete attribute represents the value of the targetNamespace attribute.

attributeFo
This concrg
elementFor|
This concrg
finalDefaul
This concrg
blockDefau
This concrg
version

This concrg
contents

This concrg
elementDed
This repres
attributeDe|
This repres
attributeGn

This repres

typeDefinit]

rmDefault
te attribute represents the value of the attributeFormDefault attribute.
mDefault

te attribute represents the value of the elementFormDefault attribute.

te attribute represents the value of the finalDefault attribute.
It

te attribute represents the value of the blockDefault attribute.

te attribute represents the value of the version attribute.

te reference represents the contents defitiéd within the body of a schema element.
larations

bnts the element declarationshinfoset property. It is computed from the contents.
clarations

bnts the attribute declarations infoset property. It is computed from the contents.
bupDefinitions.

bnts the dttribute group definitions infoset property. It is computed from the contents.

ons

This repres

erts—thetype defimitions imfoset property Tt s computedfromnT the comtents:

modelGroupDefinitions

This represents the model group definitions infoset property. It is computed from the contents.

identityCon

straintDefinitions

This represents the model group definitions infoset property. It is computed from the contents.
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notationDeclarations

This represents the notation declarations infoset property. It is computed from the contents.

annotations

This represents the annotations infoset property. It is computed from the contents.

referencingDirectives

This repres
reference.

rootVersion
This walks
originalVer

This repres
version.

incorporate

This repres
been otheryj

schemaFor

This repres

10.2.13

pnts the directives that have this schema as their ‘Resolved Schema’ reference or ‘Incorporaté

the original versions until it hits one that has no original version.
ion

ents the schema from which an incorporated version originates. The(root version has itself as

dVersions

bnts those versions of this schema that have been included’/into a schema with a different nam
yise redefined.

bchema

pnts the ‘schema for schemas.’ It is computed from the schema for schema namespace.

XSDScope

A representation of the model object ‘Scope.” This is used to represent the types the scope property of X§

‘Schema’ a

10.2.14

A represent
effectiveXx
the facet is

variety

hd ‘Complex Type Definition.’
XSDSimpleTypeDefinition

ation of the aiodel object ‘Simple Type Definition.” For the properties with names of the form
xFacet, effeGtive means that the value of the property is computed based on the direct facets of]
not present, is computed recursively from the base type.

1 Schema’

ts original

pspace or have

DFeature (i.c.,

this type, or, if

This represents the variety infoset property. It is computed based on the presence or absence of an item type or of member

types.
final

This represents the final infoset property. It is computed from the lexical final.

lexicalFinal

This concrete attribute list represents the value of the final attribute.
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validFacets

This computed attribute list represents the facet name of each type of facet that is valid for this simple type definition.

contents

This concrete reference list represents the anonymous simple type definition content of a restriction, list, or union

element.

facetConter

This concrg
XxxFacet ]

facets
This repres
memberTyp,

This repres
type should
member tyf

fundamenta
This repres
baseTypeDd
This repres
primitive Ty
This repres
itemTypeDe

This repres
both set usi
item type d

rootTypeDe]

This walks

ts

te reference list represents the facet contents of a restriction. There are properties with-hames
nat provide direct access to the individual facets.

ents the facets infoset property. It is computed from the facet contents.
eDefinitions

ents the member type definitions infoset property. When construeting a union type, each anony
be added to both this list and to the contents list. The variety is\determined automatically by
e definitions.

[Facets

pnts the fundamental facets infoset property. It is d.eomputed property.
finition

ents the base type definition infoset property.

beDefinition

pnts the primitive type definitidn infoset property.

finition

bnts the item type définition infoset property. When constructing a list type, an anonymous item|
ng this method and)added to the contents list. The variety is determined automatically by the
efinition.

finition

the base type definitions until it hits that one that has the ur-type definition as its base type dg

of the form

mous member
he presence of

type should be
presence of an

finition.

minFacet

This represents the XSDMinFacet of the facet contents.

maxFacet

This represents the XSDMaxFacet of the facet contents.

maxInclusiveFacet

This represents the XSDMaxInclusiveFacet of the facet contents.
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minlnclusiveFacet
This represents the XSDMinlInclusiveFacet of the facet contents.

minExclusiveFacet

This represents the XSDMinExclusiveFacet of the facet contents.

maxExclusiveFacet

ISO/IEC 19509:2014(E)

This represgnts the XSDMaxExclusiveFacet of the facet contents.

lengthFace
This represgnts the XSDLengthFacet of the facet contents.
whiteSpacefacet

This represgnts the XSDWhiteSpaceFacet of the facet contents.
enumeratiohFacets

This represgnts the XSDEnumerationFacet of the facet contents.
patternFacgts

This represgnts the XSDPatternFacet of the facet contents.

cardinalitykacet

This represgnts the XSDCardinalityFacet of the fundamental facets.

numericFaget

This represgnts the XSDNumericFacet of the fundamental facets.
maxLengthFacet

This represgnts the XSDMaxLengthFacet of the facet contents.
minLengthHacet

This represgnts the XSDMinLengthFacet of the facet contents.
totalDigitsKacet

This represgnts’the XSDTotalDigitsFacet of the facet contents.

orderedFacet
This represents the XSDOrderedFacet of the fundamental facets.

boundedFacet

This represents the XSDBoundedFacet of the fundamental facets.

effectiveMaxFacet

This represents the XSDMaxFacet of the facets.
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