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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

develo
with p

Other
work.

pment of International Standards through technical committees established by the respective organization to deal

nternational organizations, governmental and non-governmental, in liaison with ISO and IEC, also.take

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

The m

by the

requirgs approval by at least 75% of the national bodies casting a vote.

Attent

and IEC shall not be held responsible for identifying any or all such patent rights.

ISO/IK
Joint T

ISO and IEC.

ISO/THC 195009 is related to:

ISO/IH
specifi

(OMG UML) - Part 2: Superstructure

Mappihg, version 2.4.2.

© 180/

hin task of the joint technical committee is to prepare International Standards. Draft International Standar
joint technical committee are circulated to national bodies for voting. Publication,as_dn International Sthndard

« ISO/IEC 19505-2:2011, Information technology’: Object Management Group - Unified Modeling La

articular fields of technical activity. ISO and IEC technical committees collaborate in fields of mutual.ifterest.

part in the

[n the field of information technology, ISO and IEC have established a joint technical committe€) ISO/IEC JTC 1.

s adopted

on is drawn to the possibility that some of the elements of this document may be the subject of patent rjights. ISO

C 19509 was prepared by the Object Management Group (OMG) and was adopted, under the PAS prodedure, by
echnical Committee ISO/IEC JTC 1, Information technology, in{parallel with its approval by national bpdies of

hguage

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

C 19509, under the general title Information technology - Open distributed processing - MOF 2 XMI Mapping
cation (XMI), apart from this introductory material is identical with that for the OMG specification for M

OF 2 XMI

IEC 2014 - All rights reserved
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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/TEC 19508) in distributed heterogencous environments. XMI
integrdtes 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 Igternational Standard does not deprecate or replace ISO/IEC 19503:2005, Informatien-technology - XML| Metadata
Interchange (XMI). The specification provided by this International Standard is identical to the OMG specification XMI
2.4.2 that is aligned with MOF 2.4.1 (ISO/IEC 19508) and UML 2.4.1 (ISO/IEC 19505). It is not backward c@mpatible
with XIMI 1.4, as specified in ISO/IEC 19503:2005, which is aligned with MOF¢1.4, as specified in ISO/IEC 19502:2005,
and UML 1.4.2, as specified in ISO/IEC 19501:2005.

viii © ISO/IEC 2014 - All rights reserved


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

INTERNATIONAL STANDARD ISO/IEC 19509
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Information technology - Object Management Group
XML Metadata Interchange (XMI)

This I
found4

of UML. XMI is widely used XML interchange format. It defines the following aspects inyolved in describing

XML:

XMI df
that sh

2

2.1

Scope

iternational Standard supports the Meta Object Facility (MOF) Core defined in ISO/IEC 19508. MOF is
tion technology for describing metamodels. It covers a wide range of domains, and is based on a constrai

The representation of objects in terms of XML elements and attributes.

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

The validation of XMI documents using XML Schemas.

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

escribes solutions to the above issues by specifying EBNF preduction rules to create XML documents an
are objects consistently.

Conformance

General

the
hed subset
objects in

| Schemas

This syb clause describes the requiredsand optional points of compliance with the XMI specification. The terms “XMI

Docun

2.2

2.21

XMI S
Equivd
would

pent” and “XMI Schema” are\defined in Clause 4.

Required Compliance

XMI Schema Compliance

chemas must be equivalent to those generated by the XMI Schema production rules specified in this do
len¢e means that XMI documents that are valid under a schema produced by the XMI Schema producti

cument.
on rules

belvalid in a conforming XMI Schema and that those XMI documents that are not valid under a schem3

produced

by the

2.2.2

XMI Schema production rules are not valid in a conforming XMI Schema.

XMI Document Compliance

XMI Documents are required to conform to the following points:

© IS0/

IEC 2014 - All rights reserved
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» 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

2.2.3

Softwd
docum|

2.3

2.3.1

XMI [

3

The fo
edition

applieq.

document. Equivalence for two documents requ1res a one to one correspondence between the elements in each

elements Elements declared W1th1n the XMI documentation and extens1on elements are excepted.

Software Compliance

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

Optional Compliance Points

XMI Extension and Differences Compliance

ocuments optionally conform to the following points:

The guidelines for using the extension elements suggested in “XMI Model” on page 8 are found there and in
Schema Production” on page 27.” Tools should place theirextended information within elements that are nd
XMI namespace or within elements that have the XMInamespace and a tag name of “Extension.” They sho
declare the nature of the extension using the standard XMI elements where applicable, and preserve the extq
other tools that fall within the XMI namespace.

Processing of XMI differencing elements (in sub clause 7.11.5, *Effects on Document Production) is an opt
compliance point.

Normative References

cited applies. Forlundated references, the latest edition of the referenced document (including any ame

[MOF] “ISQAEC 19508:2014 Information technology - Object Management Group - Meta Object Facility
(OMG Specification Meta Object Facility (MOF) Core Specification, Version 2.4.2 - http://www.omg.org/s
2.4.2)

re is XMI schema compliant when it produces XML schemas that are XMI schema compliant. Softwar¢

[lowing referenced documents are indispensable for the application of this document. For dated referenceg,

contained

is XMI

“Tailoring
t in the
uld also
nsions of

onal

only the
hdments)

Core.”
bec/MOF/

eling

Language (OMF UML) Part 1: Infrastructure ” (OMG Spemﬁcanon Un1ﬁed Modehng 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/

« |[XPointerFramework] “XPointer Framework” W3C Recommendation 25 March 2003
http://'www.w3.org/TR/2003/REC-xptr-framework-20030325/

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

« |[XPointerXmls] “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/

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

4 | Terms and Definitions

The following are the only terms defined in this International Standard. There are no other terms used in this $tandard
with njeanings that cannot be found in other standards.

[XMIIpocument] A document produced by the XMI production rules defined in this International Standard.

[XMI§chema] A schema produced by the XMI production rules defined in this International Standard.

5 | Symbols

There pre no symbol§)defined in this International Standard.

6 | Additional Information

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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[MOF1] 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 pre no normative references to these 2005 standards required in this International Standard.

6.2

Annex|

Acknowledgments

C contains an informative list of companies which contributed to this specification.

© ISO/IEC 2014 - All rights reserved


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

7

71

ISO/IEC 19509:2014(E)

XMI Document and Schema Design Principles

Purpose

va W es

schemas

This ¢
that m|
follow|
XML

illustrg
metads
tools.

Itisp
model

You m|
requirg
produd
on sch

7.2

An XN
XML
transm
schem
in the

Altho
produd

It can

validation is performed, any XML processor can perform some verification, relieving import/export programs

burden
rely sq
could

Each X
requirg

ausv bUllLalllD a UUD\/IIPLIUII Ul l.llC )\}Vll_z uUbulllCllLb PlUUubCU llUlll umtauuco Ul LVlUl lllUUUID, auu )\lVlL
hy be used to allow some XML validation of these documents. The use of schemas in XMI is described|
bd by a brief description of some basic principles, which includes a short description of each XML \attri
tlement defined by XMI. Those descriptions are followed by more complete descriptions that-provide e
ting the motivation for the XMI schema design in the areas of model class specification, transmitting ir
ta, linking, tailoring schema production, transmitting metadata differences, and exchanging‘documents

ssible to define how to automatically generate a schema from the MOF model to tepresent any MOF-c
That definition is presented in Clause 8.

first,
bute and
kamples
complete
between

bmpliant

ay specify tag value pairs as part of the MOF model to tailor the schemds that are generated, but you afje not

d to do so. Using these tag value pairs requires some knowledge of XML schemas, but the schemas th4
ed might perform more validation than the default schemas. Sub elause 7.11 describes the tag values, t}
ema production, and their impact on document serialization.

Use of XML Schemas

1L schema provides a means by which an XML processor can validate the syntax and some of the sema
locument. This International Standard provides_rles by which a schema can be generated for any valid
issible MOF-based model. However, the use Of schemas is optional; an XML document need not refere
h, even if one exists. The resulting document Can be processed more quickly, at the cost of some loss of d
quality of the document.

gh XML schemas are optional in general terms, it is incumbent on standards bodies that define MOF2 ir
e corresponding XMI 2 Schemas‘for them.

be advantageous to perform- XML validation on the XML document containing MOF model data. If XM

of performing these\chiecks. It is expected that the software program that performs verification will not
lely on XML validation for all of the verification since XML validation does not perform all of the verifi
be done.

(ML document that contains model data conforming to this International Standard contains: XML elemer
d by this International Standard, XML elements that contain data that conform to a model, and, optiong

eleme
requird

ts-that contam metadata that represent extenswns of the model. Models are expl1c1tly identified in XMI

t are
eir affect

htics of an
XMI-

nce a
onfidence

stances to

L

of the

be able to
cation that

ts that are
Ily, XML
elements

erforming

XML Vahdatlon prov1des useful checklng of the XML elements that contain metadata about the mformatlon 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.

© 180/
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7.2.1 XML 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 fhecking
can be|done, it is impossible to rely solely on XML validation to verify that the information transferred satistigs all of a
model]s semantic constraints. Complete verification cannot be done through XML validation because it)is’not fcurrently
possible to specify all of the semantic constraints for a model in an XML schema, and the rules for @utomatic generation
of a sdhema preclude the use of semantic constraints that could be encoded in a schema manually; but cannot pe
automgtically encoded.

Finally, XML validation can be used to validate extensions to the model, because extensions must be represenfed as
elements; if those elements are defined in a schema, the schema can be used to verify the elements.

7.2.2] Requirements for XMl Schemas

Each schema used by XMI must satisfy the following requirements:

« [All XML elements and attributes defined by the XMI specification.must be imported in the schema. They cafinot be put
directly in the schema itself, since there is only one target namespace per schema.

» [Model constructs have corresponding element declarations, and may have an XML attribute declaration, as {described
below. In addition, some constructs also have a compléxType declaration. The declarations may utilize groups, attribute
groups, and types, as described below.

+ |Any XML elements that represent extensions*to-the model may be declared in a schema, although it is not n¢cessary to
do so.

By deflault, XMI schemas allow incompletesmetadata to be transmitted, but you can enforce the lower bound qf
multiplicities if you wish. See sub clause 7.9” for further details.

7.3 | Basic Principles

This syib clause discusses the basic organization of an XML schema for XMI. Detailed information about eacl] of these
topics [is included later{in) this chapter.

7.3.1| Required XML Declarations

This International Standard requires that XML element declarations, types, attributes, and attribute groups be included in
schemas te enable XM 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.

6 © ISO/IEC 2014 - All rights reserved
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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

Every
compl
conten|

Model Class Representation

model class is represented in the schema by an XML element whose name is the class name, as well as
bx Type whose name is the class name. The declaration of the type lists the properties of the(class. By d
t models of XML elements corresponding to model classes do not impose an order on the properties.

By default, XMI allows you to serialize features using either XML elements or XML attribdtes; however, XMI :

to speq

ify how to serialize them if you wish. Composite and multivalued properties are always serialized usin

elemerts.

7.3.3

Every

Model Extension Mechanism

[XMI schema contains a mechanism for extending a model class¢Zero or more extension elements are i

the coptent model of each class. These extension elements have a content model of ANY, allowing considerabl

in the

elemer
additid
any ne
model

Tools
enging|
elemer

7.4

Every

hature of the extensions. The processContents attribute is laxy’which means that processors will validatd
ts in the extension if a schema is available for them, but.will not report an error if there is no schema fd
n, the top level XMI element may contain zero or more-‘extension elements, which provides for the inc
w information. One use of the extension mechanisirmight be to transmit data that represents extension

hat rely on XMI are expected to store the extension information and export it again to enable round trif
ering, even though it is unlikely they will_be able to process it further. XML elements that are put in the
its may be declared in schemas, but aré not required to be.

XMI Schema and Document Structure

[XMI schema consists,of the following declarations:
An XML version processing instruction. Example: <?XML version="1.0"?7>

An optional enc¢oding declaration that specifies the character set, which follows the ISO-10646 (also called
Unicode)standard. Example: <?XML version="1.0" ENCODING="UCS-2"?>

Any, 6ther valid XML processing instructions.

a
efault, the

\llows you
r XML

hcluded in
e freedom
the

r them. In
usion of

b to a

extension

extended

A’s¢hema XML element.

An import XML element for the XMI namespace.

Declarations for a specific model.

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

© 180/
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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 e

The to
instang
elemer
XMI ¢

7.5

This s

of MOFF for describing the XMI-specific information in an XMI document, such as the version, documentatior

extens

Using
use of
object

7.5.1

When
XML
of the
the vei
follow]
names|

201107

In add
attribu

lement as described below.

p element of the XMI information structure 1s either the XMI element, or an XML element correspondi
e of a class in the MOF model. An XML document containing only XMI information will have XMI"a:

lements within their XML elements.

XMI Model

ib clause describes the model for XMI document structure, called the XMI model“The XMI model is a

ons, and differences.

. A valid XMI document may contain XMI metadata but is not r€quired to.
XML Schema for the XMI Model

the XMI model is generated as an XML Schema following the XMI schema production rules, the result

blement and attribute declarations. These declarations are shown in Clause 7 and given the XML namesj

form “http://www.omg.org/spec/XMI/versioncnamespace,” where version-namespace is the XML names
sion of the XMI specification being useds[Every XMI-compliant schema must include the declarations
ng XML elements by importing the declatrations in the XMI namespace “http://www.omg.org/spec/XM
bace.” The version of this XMI specification is 2.4.1, and its XMI namespace is “http://www.omg.org/sj
(01,” and the XSD file can be found at “http://www.omg.org/spec/XMI1/20110701/XMI.xsd.”

tion, there are attribute declarations and attributeGroup declarations that must be imported. These inclu

XMI nmpodel.

In the

Heclarations thatfoltow, the XML Schema namespace, whose URI is “http://www.w3.0rg/2001/XMLScH

the namespace prefix¢“xsd.” The XMI namespace is the default namespace.

7.5.2

XMKk-Model classes

There

in XMI model enables XMI document metadata to be treated in the same-fashion as other MOF metadatg
standard MOF APIs for access to and construction of XMI-specifi€ information in the same manner as g

g to an
the root

t of the document. It is possible for future XML exchange formats to be developed that extend XMI and embed

N instance

i

, allowing
ther MOF

is a set of
pace name
pace for
f the
/version-
bec/XMI/

de the id

e, and the IdentityAttribs; LinkAttribs, and ObjectAttribs attribute groups. These constructs are not defined in the

ema,” has

hre-three diagrams that describe the XMI model. The details of the classes are described in the sub claug

es 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.”

[ Xt

dochmentation : Documertation [0.1]
diffgrence : Difference [0..%]
extenision : Extenszion [0..%]

Extension

extefider : String [1]
extepderiD @ String [0.1]

DoTOTTeTtati o

contact @ String [0..1]
exporter ;| String [0..1]
exporteryersion : String [0..1]
exporterlD @ String [0..1]
longDescription © String [0..%]
shortDescrigtion © String [0..%]
natice © String [0.#]

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

FTTTTILT
DateTime

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

The diffferences information (Figure 7.2) is described as additions, deletions, and replacements to target objects. The
objectg referenced by the differences may be in the same or different\documents. The differences information ¢onsists of
the Add, Delete, and Replace classes, which specify a set of differenices and refer to MOF objects that are added or
removed. Note that the Element class is a placeholder for specifying that a Difference has a target that can refer to any
objecty. The Element class is not included in the required element declarations.

The XML Schema declarations for each element of the: XML model are given in the following sub clauses. Thpy may be
generafted by following the XMI production of XML _Schema rules defined in Clause 7, except for the XMI class and the
XMI afttributes described in “XMI Attributes” on page 13.

UNE ::FElemant

fawvner

a..
Treadonly union }

fowvniedElement

0.

addtion’| 0.2 target | 0. replacement | 0.+ ireadonly unian
Diffarence container
0.1
difference
LU
Fa
Add Delete Replace

position : Imteger [0..1]

position : Integer [0..1]

Figure 7.2 - The XMI Model for differences
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7.5.3

XMI

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:complexType name="XMI">

<xdechoice minOccurs="0" maxOccurs="unbounded">

<xs
</xsd
<xsd
<xsd
<xsd
<xsd

</xsd:

:any processContents="strict"/>

:choice>

attribute ref="id"/>

attributeGroup ref="IdentityAttribs"/>

attributeGroup ref="LinkAttribs"/>

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

complexType>

<xsd:

<xsd:glement name="difference" type="Difference"/>
<xsd:glement name="extension" type="Extension"/>

<xsd:

Note t]
xsd:ch
The D
may ol
examp|

Each
XMI/|

The X
was ng
elemer
elemer
presen
examp|

The X
in the

See “(
The X

lement name="documentation” type="Documentation"/>

lement name="XMI" type="XMI"/>

hat in the schema that the elements for documentation, differenice and extension may not validly be inclu
bice for XMI since that already has xsd:any. However are the.elements that must be used within the XM]l
bcumentation, Difference, and Extension elements (starting with uppercase), defined in the following sul
nly be used if they are root elements, not nested underneath XMI, and qualified with the XMI namespag
le xmi:Documentation.

ersion of XMI is unambiguously identified bg)its unique namespace URI of the form “http://www.omg.
ersion-namespace.”

t serialized according to this International Standard. If a document contains only XMI information, the
t may not be present when there:is only a single top-level object, but is often useful for consistency an
ts such as Documentation./The’start of XMI information and identification of the XMI version is indica
ce of the XMI namespaee\declaration, regardless of whether the XMI element itself is present. Clause §
les of the use of the XMTI element.

MI class has the(ZXMI tag org.omg.xmi.contentType set to “any” to indicate that any XMI element may
XMI stream,

verall Decument Structure” on page 60” for details on how the XMI class is serialized.

MI model package has the following tag settings:

led in the
elements.
b clauses,
e: for

prg/spec/

MI element need not be the root element of an XML document; you can include it inside any XML element that

XMI

i for

ted by the
contains

be present

10

Tag org.omg.Xmi.NSURI SEL 10 NP/ WWW.0Mmg.01g/Spec/ X MI7version-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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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 extension is:

<xsd:qg
<xsd

<xsdl:any processContents="lax"/>

</xsd
<xsd
<xsd
<xsd
<xsd

</xsd:romplexType>

<xsd:¢g

The ex
extens
internd
allow

The Extension class in the MOF model has the tag org.omg.Xmi.contentType set to “any” and the

org.omn|

7.5.5

The Dpcumentation class contains information‘about the XMI document or stream being transmitted, for insta

owner
which
legal n
timests

<xsd:d
<xsd
<xs
<xs
<xs
<xs
<xs
<xs

omplexType name="Extension™>
choice minOccurs="0" maxOccurs="unbounded">

:choice>

attribute ref="id"/>

attributeGroup ref="ObjectAttribs"/>

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

lement name="Extension" type="Extension"/>

tender attribute should indicate which tool made the extension. It-isprovided so that tools may ignore
ons made by other tools before the content of the extensions elemient is processed. The extenderID is a
1 ID from the extending tool that allows the element to be uniquely located within the tool. The other a
ndividual extensions to be identified and to act as proxies for’local or remote extensions.

g.xmi.processContents tag set to “lax.” The extender and extenderID attributes have the tag attribute se

Documentation

of the document, a contact person for the document, long and short descriptions of the document, the ex
created the document, the versien“of the tool, the date and time the document was created, and copyrigl
otices regarding the document./The data type of all the attributes of Documentation is string except for
mp which is DateTime. The”XML Schema generated for Documentation is:

omplexType name=_Documentation">

choice minOccurs="0" maxOccurs="unbounded">
:element name="contact" type="xsd:string"/>

:element name="exporter" type="xsd:string"/>
:element. name="exporterVersion" type="xsd:string"/>
:element name="longDescription" type="xsd:string"/>
:element name="shortDescription" type="xsd:string"/>

the
n optional
[tributes

i)

t to “true.’

hce the
porter tool
nt or other
the

— " — H "y
T

<xsd:element name="owner" type="xsd:string"/>

<xsd:element name=timestamp” type="xsd:datetime”/>
<xsd:element ref="Extension"/>
</xsd:choice>
<xsd:attribute ref="id"/>
<xsd:attributeGroup ref="ObjectAttribs"/>
<xsd:attribute name="contact" type="xsd:string" use="optional"/>
<xsd:attribute name="exporter" type="xsd:string" use="optional"/>

© 180/
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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:JIement name="Documentation" type="Documentation"/>

7.5.6| Add, Replace, and Delete

The A¢ld class represents an addition to a target object in this document or other documents. The farget is congtrained to
refererice only one object. The position attribute indicates where to place the addition relative to other XML elements of
that type within the target. The default, -1, indicates to add the new elements at the end\of those elements for fhe target

element. The addition attribute refers to the set of objects to be added. Both of these.attributes have the tag
org.onjg.xmi.attribute set to “true.”

The R¢place class represents the removal of a target set of objects and the@ddition of the objects referred to i the
replacgment attribute. The position attribute indicates where to place theteplacements relative to other XML elements of
that type within their container (they should all be of the same XML.type). The default, -1, indicates to add the new
elemerjts at the end of those elements for the target element. The zeplucement attribute refers to the objects that will
replacg the target elements. Both of these attributes have the tagrorg.omg.xmi.attribute set to “true.” Note that] unlike
Delete} the replaced elements are only removed from the container not deleted.

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

The dgclarations for these classes are:

<xsd:qomplexType name="Difference>

<xsdjchoice minOccurs="0" maxOeccurs="unbounded">

<xsd:element name="target">
<xs$d:complexType>
<xsd:choice minOccurs="0" maxOccurs="unbounded">

xsd:any processContents="skip"/>

</xsd:choice>

<xsd:anyAttribute processContents="skip"/>
</xsd:complexType>

</xsd:element>
<xsdl:element name="difference" type="Difference"/>
<xs - =Il H (1] =Il H III>

<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"/>
<xjd:attribute name="addition" type="xsd:IDREFS" use="optional"/>
</xsd:extension>
</xsd:complexContent>
</xsd:romplexType>

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

<xsd:qomplexType name="Replace">
<xsdjcomplexContent>
<xs¢l:extension base="Difference">
<xs$d:attribute name="position" type="xsd:string" use="optional"/>
<xs$d:attribute name="replacement” type="xsd:IDREFS" use="optional”/>
</xsd:extension>
</xsd:complexContent>
</xsd:romplexType>

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

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

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

7.6 XMI Attributes

This syb clause describés)the fixed XML attributes that are used in the XMI production of XML documents and[Schemas.
By defining a consistént set of XML attributes, XMI provides a consistent architectural structure enabling confistent
object [identity and,linking across all assets.

7.6.1] Element Identification Attributes

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="quatified"/>
</xsd:attributeGroup>

id
XML gemantics require the values of this attribute to be unique within an XML document; however, the valug is not
requirdgd to be globally unique. This attribute may be used as the value of the idref attribute defined in the nejt sub

clause| It may also be included as part of the value of the href attribute in XLinks. An example of the use of th{s attribute
and th¢ other attributes in this sub clause can be found in sub clause 7.10.3.

If the fetaclass has (or inherits) a Property with isld = ‘true,” then the value of that-property may be used as the basis of
the xnfi:id and/or xmi:uuid attributes.

This iy not mandatory, and the exact algorithm to be used is not specified-i this International Standard. Howgver it is
importpnt, to be a valid XML document, that the value for xmi:id is ugigque across all elements within the file] The
xmi:uyid is not so constrained, but if the same value is used in multiple XML elements, then they are all deenped to
refererjce the same MOF element (e.g., they may represent different-aspects).

label

This aftribute may be used to provide a string label identifying a particular XML element. Users may put any vdlue in this
attribute.

The vdlue of the label attribute is ignored on import.

uuid

The pyrpose 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 assigned in [MOF, you
may pyit the MOF UUID in th¢ yuid XML attribute when encoding the MOF data in XMI.

UUID§ should use URIs @s-the unique string. Refer to sub clause 6.4.1.1 of the MOF Facility and Object Life¢ycle
Specification for an example of a scheme for detailed URI production rules.

An exgmple UR]Hof the metaclass UseCase in the UML2 metamodel looks like this:

httpy//www.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:attribute name="href" type="xsd:anyURI" use="optional"/>
<xsd:attribute name="idref" type="xsd:IDREF" use="optional"
form="qualified"/>
</xsd:gttributeGroup>

The ligk attributes act as a union of two linking mechanisms, any one of which may be used at one time. The'mechanisms
are thg XLink href for advanced linking across or within a document, or the idref for linking within a documg¢nt.

XMI dffers another mechanism for linking, using the name of the property involved in the referénce instead of href or
idref. $ee sub clause 7.10 for more information.

Simple XLink Attributes

The href attribute declared in the above entity enables an XML element to act in a-fashion compatible with the simple
XLink|according to the XLink and XPointer W3C recommendations. The declaration and use of href is defined in the
XLink|and XPointer specifications. XMI enables the use of simple XLinks. XMTI does not preclude the use of|extended
XLinkp, although it is not anticipated that many XMI tools will support thetm. The XLink specification define§ many
additignal XML attributes, and it is permissible to use them in addition/to‘the attributes defined in the LinkAttiibs group.

To use| simple XLinks, set href to the URI of the desired location; The href attribute can be used to reference| XML
elemenjts whose id attributes are set to particular values. The id attribute value can be specified using a special[URI form
for XHointers defined in the XLink and XPointer recommendations.

idref

This aftribute allows an XML element to refer to another XML element within the same document using the XN L IDREF
mechahism. In XMI documents, the value of thistattribute should be the value of the id attribute of the XML ¢lement
being feferenced.

7.6.3| Type Attribute
The type attribute is used to speeify the type of object being serialized, when the type is not known from the model. This
can ocpur if the type of a reference has subclasses, for instance. The declaration of the attribute is:

<xsd:3gttribute name="fype" type="xsd:QName" form="qualified"/>

Rather] than including the IdentityAttribs, and LinkAttribs attribute groups, and the version and type attributes|in the
declargtions for\¢ach MOF class, the XMI namespace includes the following declaration of the ObjectAttribs| attribute
group ffor th& attribute declarations that pertain to objects:

<xsd:gttributeGroup name="0bjectAttribs">
<xsd:attributeGroup ref="IdentityAttribs"/>
<xsd:attributeGroup 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:domplexType name="Any">

<xs$d:choice minOccurs="0" maxOccurs="unbounded">
<xsd:any processContents="skip"/>

</xsd:choice>

<xs$d:anyAttribute processContents="skip"/>
</xsd:complexType>

By usipg 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 totthe-Any type declaration without
affectihg generated XMI schemas.

7.8 Model Representation

This syib clause describes how to represent information using XMd:

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

» |How instances of classes are represented in XML g¢ompliant XML documents.

The production rules for these representations are given in EBNF form in the “XML Schema Production” and|“XML
Docunjent Production” clauses.

7.8.1] Namespace Qualified XML Element Names

When the official schema for a model is produced, the schema generator must use the namespace URI specifi¢gd by the
Package::URI property on the(package representing the metamodel, which may be overridden by the org.omg.ymi.nsURI
tag to jdentify uniquely the. XML namespace in the model. XML processors will use namespace URIs to identify the
schemgs to be used for XML validation, as described in the XML schema specification.

The XML elementmame for each model Class, and Association in a document is its short name. The name for XML tags
corresponding tounodel Properties is the short name of the property. The name of XML attributes corresponding to model
properties (RataType-typed or Class-typed) is the short name of the property, since each tag in XML has its own naming
contexf.

Each namespace 1s assigned a logical URI. The logical URT 1s 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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<xmi:XMI xmIns: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"
visibility="private"/>
</uml:Class>
</xmi:XMI>

The mpdel has a single class named C1 that contains a single attribute named al with visibility private.-The XM element
declargs the version of XMI and the namespace for UML with the logical URI.

7.8.2| Multiplicities

In XMI 1, the multiplicities from the model were ignored, since DTDs were not able te Validate multiplicities|without
orderifg the content of XML elements. By default, XMI 2 produces schemas that ighore multiplicities also.

You miay tailor the schemas produced by XMI by specifying tag values in the model. Two of the tags,
“org.omg.xmi.enforceMaximumMultiplicity” and “org.omg.xmi.enforceMinimumMultiplicity” allow you to specify that
multiplicities are to be used in a schema rather than being ignored.

Model|multiplicities map directly from the EMOF definition of multiplic¢ity, which is a lower bound and an upper bound,
to sch¢ma XML attributes called “minOccurs” and “maxOccurs.”*Fhe minOccurs XML attribute corresponds o
MultipllicityElement’s lower property, and the maxOccurs XML (attribute corresponds to its upper property. If the lower
bound |for a property is null, the org.omg.xmi.enforceMinimumMultiplicity tag is ignored, and minimum multiplicity is
not enforced in the Schema (minimum multiplicity is effectively “0”). Similarly, if the upper bound for a propefty is null,
the org.omg.xmi.enforceMaximumMultiplicity tag is ignered, and maximum multiplicity is not enforced in thg Schema
(the mpltiplicity is effectively unbounded).

7.8.3| Class Representation

A clasp is represented by an XML elément, with an XML element or attribute for each property. The XML el¢ment for
the clafss includes the inherited preperties.

In the examples that follow in\this sub clause, “xsd” is the namespace prefix for the XML schema namespace|(“http://
www.W3.0rg/2001/XMLSchema”) and “xmi” is the namespace prefix for the XMI namespace.

The representation of-a‘class named “c” is shown below for the simplest case where “c” does not have any Prpperties:

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

<xsd:qom
<xs$d:choi
<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 clement contents.
The ddfault encoding can be changed using the XMI “org.omg.xmi.attribute” and “org.omg.xmi.element” tags| See sub
clause|7.11.3 for information on how these tags affect encoding. See sub clause 7.11.1 for a complete list\of XMI tags.

[T 1)

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

The XML element corresponding to the property is declared in the content of the complexType corresponding tp the class
that owns the attribute. The type specification is either an XML schema data type, an ¢ntumeration data type, gr a class
from the model.

For properties whose types are primitive types (for example, String) and whoséupper bound multiplicity is 1, [an XML
attribute must also be declared in the XML element corresponding to modelclass “c,” and the XML element nfust be put
in the fontent model of the XML element for class “c.” The declaration ©f\*c” appears as follows without multiplicity
enforcgment:

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

<xsd:domplexType name="c">
<xs$d:choice minOccurs="0" maxOccurs="unbounded*>
sd:element name="a" type="xsd:string" nillable="true"/>
sd:element ref="xmi:Extension"/>
</xsd:choice>
<xs$d:attribute ref="xmi:id"/>
<xs$d:attributeGroup ref="xmi:ObjectAttribs"/>
<xs$d:attribute name="a" type="xsd:string" use="optional"/>
<I/xsdl:complexType>
</xsd:element>

An element is also declared t0’be of XML type string if the class contains a Tag org.omg.xmi.schemaType with value
“string].”

For mylti-valued DataType-typed Properties, no XML attributes are declared; each value is encoded as an XM|L element.

When [‘a” is asproperty with enumerated values, the type used for the declaration of the XML element and XML attribute
corresponding 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"/>

Ifapr

The s¢g
defaul

7.8.5
A Clag

an XM

<xsd:¢g
<X
</xsd:

This e
any ob

The at
the prq

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

mantics of default values differs between MOF/UML and XML Schema, so the XML Schema will nevg
values for Properties.

Class-typed Property Representation

s-typed property references another model element. Each such reference is represented as an XML elem
L attribute. The XML element declaration for a property named “r” for a clags\‘c” is:

lement name="r" minOccurs="0" maxOccurs="unbounded”>
sd:attributeGroup ref="LinkAttribs"/>
plement>

ement is declared in the content of the complexType for the class‘that owns the property. This declarati
ject to be serialized, enhancing the extensibility of models.

ribute declaration for the property, which also is included in the complexType declaration for the class
perty, is as follows:

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

7.8.6

Each {

The X

This e

If the
declard

If org.
(in alp

Composite Representation

roperty that is a composite is represented by an XML element, but not by an XML attribute.

D)
T

ML element declaration for-a.composite property named for a class “c” of type “ClassType” is:

<4199

<xsd:element name="{")type="ClassType” minOccurs="0" maxOccurs=“unbounded”/>
ement is declared @mthe content of the complexType for the class that owns the property.

rg.omg.xmi.allowMetamodelExtension tag is set to true, then the name of the type is replaced by “xmi:
tion enables‘any object to be serialized, enhancing the extensibility of models.

bmg xmiuseSchemaExtension is false (the default), the names of all non-abstract subtypes must also be|
habetical order of immediate children with depth first expansion): if ClassType has subclasses CTS1 and

r contain

lent and/or

n enables

that owns

Any”: this

included
CTS2, and

CTSl1

as“subelass CTS1 Q], then the declaration needs tomake use of an qnnn}mr\nc pr\mp]pv typp'

<xsd:element name="r" minOccurs="0" maxOccurs="unbounded”>

© 180/

<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|elasses,
datatypes do not have object identity, so there are no identification attributes in their representation.

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

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

<xsd:domplexType name="dt">

<xgd:choice minOccurs="0" maxOccurs="unbounded">
isd:element ref="xmi:Extension"/>
</xsd:choice>
<xs$d:attributeGroup ref="xmi:LinkAttribs"/>
<xs$d: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 [instance document, the value of a simple datatype-appears as an attribute value or as character content.

In CMPF datatypes, other than Primitive and Enumesation Types, can have properties, which in effect allows fhem to be
structured datatypes. During serialization, structured datatypes are treated like classes with properties, reusing [the
documilent production rules starting with rule.24:XMIObjectElement (see sub clause 9.5.2) with the following gdaption:

 |The name of the structured datatype is used instead of the class name.

Serialiping structured datatypes analogous to classes is the default. The org.omg.xmi.valueSeparator tag has nq effect on
this fofm of serialization.

Primarjily for backward conipatibility, flattening of structured datatypes may be performed if all of the followipg
conditjons hold:

* |The structured:datatypes are not nested (i.e., do not contain structured datatypes as one or more fields).
 [The fields*have multiplicity [1..1].

 |Thetag org.omg.xmi.flattenStructuredDataTypes (which defaults to false) is set to true.

As an exampte; tere s a datatype catted POt Witl tWo Propertics TepIesSeITting tHie X and Y COOTdInates ot te point:
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<<datatype>>

Point

X :
y:

Integer

integer

Using

<g:Graph xmi:type="g:Graph”>
<pqints xmi:type="g:Point” x="0" y="0"/>
<pqints xmi:type="g:Point” x="1" y="5"/>
</g:Grpph>

But us
coordi

org.onjg.xmi.valueSeparator:

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

A stru

A

<datatype>>
Rectangle

up

lowerRight : Point

perLeft : Point

This €]

Rectangle is:

<displ

ay xmi:type="g:Viewport”>

<arpa xmi:type="g:Rectangle”>

</a
</disp

7.8.8

<upperLeft xmitype="g:Point” x="0" y="5"/>
dlowerRight xmi:type="g:Point” x="4" y="0"/>

ea>
ay>

the class-like default serialization, an example of a graph with two points would serialize as:

ing the special case flattened serialization (with org.omg.xmi.flattenStructutedDataTypes=true), the poin
hates would serialize as strings. The separator between the coordinate values is controlled by

ttured datatype may be more than one level deep - its propétties can in turn be structured datatypes. Foi

kample shows the nesting of-two structured datatypes. The only valid serialization for a property called a

—

example:

ea of type

—imheritance Tepresentation

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.
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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

Associlations are classifiers whose instances are Links. There are cases where it makes sense to serialize Linksg: for
example where the Association owns all of its ends, to link existing elements, or to add a new element to\a ‘composition
without replacing the existing contents (e.g., to add a Property to a Class where including a new value for
package::packagedElement would lose, or require repeating, the complete current list).

7.8.1D Derived Information

Whethpr or not information is derived information is orthogonal to whether or not that\information is serialized. The
org.onjg.xmi.serialize tag is provided optionally to include derived data. This capdbility provides more control to the
metamjodelers, allowing them to customize exactly which information is present in their files. In some cases, derived
informfation may be more condensed than the information it is derived from. In‘these cases, serialization of onfly the

deriveql information may be desirable to keep the size of the XMI file as/Small as possible.

7.9 | Transmitting Incomplete Metadata

Startingg with XMI version 2.0, an implementation can decidéwhether to support the exchange of model fragments.
7.9.1| Interchange of model fragments

In pragtice, most information is related. The ability to transfer a subset of known information is essential for gractical
informlation interchange. In addition, as infermiation models are developed, they will frequently need to be int¢rchanged
before(they are complete.

The following guidelines apply for interchanging incomplete models via XMI:

+ |Information may be missing from a model. The transmission format should not require the addition or invenfion of new
information.

+ |Model fragmentsmay be disjoint sets. Each set may be transmitted in the same XMI file or in different XM files.

* [“Incompletetindicates a quantity of information less than or equal to “complete.” Additional information bpyond that
which th¢\model prescribes may be transmitted only via the extension mechanism.

« [Semantic verification is performed on the metadata that is actually present as if it was included in complete|metadata.

7.9.2 XMI encoding

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>

7.10, Linking

The gqal is to provide a mechanism for specifying references within and across documents. Although based on the
XLinkp standard, it is downwards compatible and does not require XLinks as a prerequisite.

7.10.1 Design principles

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

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

« |Elements act as a union, where they are either a definition or @ proxy. Proxies use the LinkAttribs attribute group to
define the link, and contain no nested elements.

« |LinkAttribs supports external links through the XLink attributes, and internal links through the xmi:idref and xmi:id
attributes.

« |Links are always to elements of the same type©r subclasses of that type. Restricting proxies to reference th¢ same
element type reduces complexity, enhances reliability and type safety, and promotes caching.

+ [When acting as a proxy, XML attributes 'may be defined, but not contents. The XML attributes act as a caclje or guide
that gives an indication if the link should be followed: however there is no guarantee that these cached valugs
accurately represent the currentwalues of the linked element.

« |Proxies may be chained.
+ [When following the link from a proxy, the definition of the proxy is replaced by the referenced element.

« |It is efficient practice to use local proxies of the same element within a document to link to a single proxy that holds an
external referénce. For example: there could be local proxies defined for references to the predefined DataTypes 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.

Linkingaeress-Decuments
1. Usipg the XMI href attribute to locate an XMl id

This if the simplest form of cross document linking. With help from the XMI org.omg.xmi.idNameag,"it can|be
backward compatible with XMI 1.2 and later.

Here, the XMI 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 referende must be
of the form URI#id value, where URI locates the XML file containing the XML element-to link to, and id_vallue is the
value ¢f the XML element’s XMI id attribute.

As an pxample:
<mgr xmi:id="mgr_1" href="Co.xml#emp_2"/>

locatey XML element <Employee xmi:id="emp_2" ... /> in file Coxxml.

2. Usipg an XLink simple link and XPointer bare name to'locate an XMl id

This i a little more complicated than using the XMI href attribute, and does not provide any more function. It{does have
the adyantage that standard XLink and XPointer software’can follow the link.

Here, an xlink:href attribute is used, where XLinksi§ the prefix for the XLink namespace. The XLink prefix mjust be
declargd in the document that contains the Xlinkihref attribute. For example:

<xmi:XMI version="2.1" xmins:xlink="http://www.w3.0rg/1999/XLink"
xmins:xmi=" http://schema.omg.org/spec/XMi/2.1">

The value of xlink:href must again-be’a URI reference of the form URI#id_value. In this case, id_value is technically an
XPointer bare name, but it looks just like the id value for the XMI href attribute.

The XML element with thé\xlink:href must also have an xlink:type="simple” attribute, to identify it as a simpfe link.
As an pxample:
<mgr xmi:id="mgn 1" xlink:href="Co.xml#emp_2" xlink:type="simple"/>

locate XMD element <Employee xmi:id="emp_2" ... /> in file Co.xml.

3. UsingamXtimksimptetimkamd-futtXPointer totocateam Xiviiuuidor tabet

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 pxample:

<mgr xmi:id="mgr_1"
xlink:href="Co.xml#xpointer((/*[@xmi:uuid="emp_2")[1])"
xlink:type="simple"/>

locatey XML element <Employee xmi:uuid="emp_2".../> in file Co.xml, as long as it is the first element with that uuid
in the file.

Since § URI can identify the same file that contains the href, this also supports locating XML elements by XM uuid in
the sathe document.

4. Usihg full XLink and XPointer to locate almost anything

XLink|and XPointer provide rich and complex capabilities for locating XML elements, far beyond what XMI fequires.
Consequently it is not expected that XMI implementations suppofting linking across documents provide this Ig¢vel of
suppoft. The W3C XLink and XPointer specifications define what is possible and how it works.

5. Using the MOF2 facility Basic Encoding Scheme

The MOF2 Facility specification provides a means of encoding URIs to refer to elements in facilities: these mfay be

realizeld through XMI files, database-backed repositories or other mechanisms. Hence it is usually not appropriate to make
use of [xmi:id values that are in general transient,and limited in scope: rather names and unique ids are made uke of. Full
details|are contained in that specification.

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

<activity
hre =”Lttp:l/mof.adaptive.com:8083/ModeIsFaciIitylPayroIIModels?ProcessModeIlMonthIyProcessI
CalculateHoursWorked”/>

7.10.3 Example for UML

This syib clausé is informative.

There ks-afi-association-between-ModelElements-and-Constraints—in UMI ﬂppraﬁr\n is-a-subclassof ElementdThis

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>
<ownledRule xmi:idref="idC2" />
<ownledRule xmi:idref="idC3" />
<ownledRule href="doc2.xml#idC4" />
</uml:Pperation>
<uml:Constraint xmi:id="idC2" xmi:type="uml:Constraint" xmi:label="co2"
xmijuuid="DCE:efgh">
<spe¢ification xmi:type="uml:OpaqueExpression">
<bogy>Second Constraint definition</body>
</specification>
<constrainedElement xmi:idref="idO1" />
</uml:Constraint>
<uml:Constraint xmi:id="idC3" xmi:type="uml:Constraint™ xmi:label="¢co3"
xmijuuid="DCE:ijkI">
<spe¢ification xmi:type="uml:OpaqueExpression">
body>Third Constraint definition</body>
</specification>
<constrainedElement href="#xpointer(descendent(1,0pération,xmi:label,op1))"/>
</uml:Constraint>

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

<uml:Constraint xmi:id="idC4" xmi:type="umi:Constraint” xmi:label="co4"
xmijuuid="DCE:mnop">
<spegification xmi:type="uml:OpaqueExpression">
<body>Fourth Constraint definition</body>
</specification>
<congtrainedElement href=""doc1.xml#idO1"/>
</uml:Constraint>

The figst constraint ig7a definition. The constrainedElement role contains an Operation proxy that has a local re

ference to

the inifial Operationdefinition using xmi:idref. The second constraint is a proxy referencing a constraint definition using

the xnji:idref of <idC2.” The third constraint is a proxy reference to the definition using xmi:idref to the cons
“idC3.]” Thetfeurth constraint is an XPointer reference proxy to the definition of the constraint using the href
doc2.ximl-with id “idC4.”

traint
to the file

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 referprce as partof ModetEterment-Thisattows Tagstobecomtaimed T separate Packages and - Temotety Teference the
tagged| elements. For XMI purposes this means that the following tags can be incrementally added to an existing model
withoyt needing to be embedded in it - and thus changing it. Typically, the Tags could be in a separate-Rackage and a
‘super| package could import (via PackageImport) this Tags package and the model package to driveythé Schema
generation. This conveniently allows different Tag sets to be used with the same model (there would be a separgte ‘super’
package for each). And the ‘super’ package extent allows runtime model access to the Tags package for introspection of
the tags that were used for the generation.

7.11.1 XMI Tag Values

The folllowing table specifies the XMI tags that allow you to tailor the schemags’that are produced and the documents that
are praduced using XMI. Each of the names has a prefix of “org.omg.xmi”, The prefix is not included in the games to

make the table easier to read.

Table f.1- XMl Tag Values Summary

Tag Name Value Type Default value Description

Namjng tags

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

nsURI string nil The namespace URI of the MOF package

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

XMI Syntax tags

serialiize string non-derived If non-derived, then the MOF construct is Jerialized
unless it is derived. ‘true’ forces the constfuct to be
serialized regardless of whether it is derivied; and
‘false’ suppresses it regardless.

attribute boolean false If false, do not serialize the MOF construg¢t as an
XML attribute unless element is also falsq.

elem¢nt boolean false If false, do not serialize the MOF construg¢t 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

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.

Orddring

superClassFirst boolean false If true, serialize the super classcontent first.

orderpd boolean false If true, serialize object contentin the ordey it is
defined in a MOF model, Where propertigs have
isOrdered=false then'the order used is alphabetic
order of the string‘w€ndition of that property value

Content

inclugleNils boolean true If false, do not serialize nil values.

XMI{ Schema Production

enforpeMaximum boolean false Iftrue, enforce maximum multiplicities; otherwise,

Multiplicity they are “unbounded.”

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

Multiplicity they are “0.”

useS¢hemaExtensions boolean false If true, use schema extensions to represent
inheritance in the MOF model.

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

contentType string complex Defines the schema content type. Other vialid
values are: any, mixed, empty, and simplp.

procgssContents string strict If the contentType is any, this tag is used tp specify
the value of the processContents attribute qf the any
element. Other valid values are: lax, skip.

form string nil Specifies the value of the form attribute fgr
attributes. Other valid values are qualifed and
unqualified.

allowMetamodelExfénsion | boolean false Whether the XML Schema generated shoyld allow
for the original metamodel to be extended —
allowing subclasses outside the metamodgl to be
substituted.

flattenStructuredDataTypes | boolean false If set to true, instances of non-nested strudtured
datatypes with field multiplicities [1..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:
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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

ca-ofq alaia Q ar—aia-alaiin ad caonatiiot cooang o o a o A N

O O v - O Ope;— O O O

true and lower bound of the multiplicity = 0 or 1, then there is no need to enforce the use of the ordered tagie
elements for document serialization.

If the lower bound for a property is null, the org.omg.xmi.enforceMinimumMultiplicity tag is ignored, and
multiplicity is not enforced in the Schema (minimum multiplicity is effectively “0”). Similarlys1fthe upper 1
property is null, the org.omg.xmi.enforceMaximumMultiplicity tag is ignored, and maximum multiplicity i
enforced in the Schema (the multiplicity is effectively unbounded).

If the MOF model has multiple inheritance, then org.omg.xmi.useSchemaExtensions must be false,
If org.omg.xmi.useSchemaExtensions is true, org.omg.xmi.superClassFirst must be true also.
If org.omg.xmi.href is true, org.omg.xmi.element must be true as well for'every reference that is serialized.

The org.omg.xmi.attribute tag may not be specified on containmentteferences, multi-valued attributes, attr
without simple data types, or features with the following tags as.true: org.omg.xmi.element, org.omg.xmi.if

If org.omg.xmi.href is true, the org.omg.xmi.attribute must'be false and org.omg.xmi.element must be true.
3 XML element vs XML attribute

y choose features (DataType-typed or Cldss-typed properties) to appear as XML attributes, XML elem
ased on the model and tags in the model-The following is a list of the conditions for mapping a feature {|
ict.

XML 3attribute only

The feature has an attribute tag set to true.

XML ¢lement only

The feature is@)containment, or
has an orgromg.xmi.element tag set to true, or
has an 0rg:omg.xmi.href tag set to true, or

is-a multi-valued property, or

multiplicities, schemas require element content to be serialized in a particular order). The multiplicity tags require the

plicity is
- the use of

minimum
ound for a
5 not

butes
cludeNils,

org.omg.xmi.enforceMinimumMultiplicity, org.omg.xmi.enforceMaximumMultiplicity, and org.omg.xmi.href.

ents, or
b an XML

. 4 . . 4 4
IS a PIOpeIly WIUST 1ypPU IS TIOU a SIHTIPIC Udla 1y pC.

Both XML attribute and element
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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.

[« 1 2 4 Y~ | 4 41 £ it £l ] 1 [« s % +la Cka
U\JUP\/. CVUTUIIIIS J IJJJULIBII =4 I\J\/lllll‘y e D\/Ul_’\/ vl vavir Lué. I v D\/UIJ\/ JISED § uvl\uéu u\/Ul}\J, a Lu5 oLVl UIl UiV P( ge
applies to all the affected constructs within the package. If the scope is class Scope, a tag set on the class applies to all
affected constructs within the class. If the scope is Construct Scope, the tag affects only the specific donstruft it is set
on.

By setfing a tag on a Package or Class, you avoid setting the same tags repeatedly for classes in‘the’package, pnd for
Properties belonging to the Class. For example, the org.omg.xmi.element tag applies to Properties. If the
org.onjg.xmi.element tag is set to frue for a Class, the Class itself is not affected, but each Property belonging t¢ the Class
is treafed as if the org.omg.xmi.element tag were set to true for all of them.

The orng.omg.xmi.xmiName, org.omg.xmi.serialize, org.omg.xmi.contentType, orgcomg.xmi.schemaType, and
org.onjg.xmi.remoteOnly tags apply only to the constructs for which they are specified. For example, setting the
org.onjg.xmi.xmiName of a MOF class to “c” means that the name “c” should.be used in XMI schemas and dpcuments
for thaft class; it does not constrain the names of the features of the classs

Table ¥.2 - XMI Tags, the MOF Constructs they affect, and their scope

XMl [Fag MOF Constructs Affected Package Class Coniruct
Scope Scope Sco
xmiName Class, Property X
orderpd Class, Propetty X X X
serialize Property X
elemgnt Propetrty X X X
attribute Property X X X
enforceMaximumMultiplicity, Property X X X
enforceMinimumMultiplicify Property X X X
form Property X X X
remofeOnly Property X
href Property X X X
inclugeNils 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
contantType Class X
superClassFirst Class X X X

7.11.6 Effects on Document Production

The v3glues of the XMI tags affect how documents are serialized. In general, the more yalidation a schema performs, the
more festrictions there are on the XMI documents that validate using the schemas. There are two reasons for this. First,
schemgs cannot validate multiplicities without imposing an order on element content.”Second, if the schema ektension

mechahism is used, superclass elements must be serialized in element content before subclass elements.

Here afre some examples of how the XMI tags affect document production=Assume that there is a MOF model [with class
“Supeq” and class “Sub.” Sub inherits from Super. Super has attribute @)of'type String, and Sub has attribute § of type
String/| If the namespace URI is “URI,” and the prefix is “p,” here is.the default schema produced from the MPDF model:

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

<xsd:gchema
targetNamespace="URI"
xmlins:xmi="http://www.omg.org/spec/XMI/20110701"
xmins:xsd="http://www.w3.0rg/2001/XMLSchema"
xmins:p="URI">

<xsd:import
naJ‘nespace=“http:l/www.omg.orglspec/XMI1201 10701"
schemaLocation="XMI.xsd"/>

<xsd:qomplexType name="Super">
<xsd:choice minOccurs="0" maxOccurs="unbounded">
<x$d:element name="a" type="xsd:string"/>
<xs$d:element ref=!"xmi:Extension"/>
</xsdl:choice>
<xsd:attribute ref="xmi:id"/>
<xsd:attributeGroup ref="xmi:ObjectAttribs"/>
<xsd:attribute name="a" type="xsd:string" use="optional"/>
</xsd:

<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:JIement name="Sub" type="p:Sub"/>

</xsd:schema>

Note that the content model for Sub allows attribute a or attribute b to be serialized first if they ‘arg serialized ag elements.
For expmple, if p is the namespace prefix for a namespace whose uri is “URI” in an XML-document, the follqwing
instande of Sub validates against the default schema:

<p:Sub>
<b>Value1</b>
<a>\alue2</a>

</p:Sub>

The folllowing is also legal:

<p:Sub>
<a>\{alue2</a>
<b>Value1</b>

</p:Sup>

If org.pmg.xmi.useSchemaExtensions is true, the deClaration of the Sub complexType uses the XML schema gxtension
mechapism, as follows:

<xsd:qomplexType name="Sub">
<xsd:complexContent>
<xs$d:extension base="p:Super’>
<xsd:choice minOccurs="0""maxOccurs="unbounded">
<xsd:element name="b"type="xsd:string"/>
<Jxsd:choice>
%sd:attribute name=!'b" type="xsd:string" use="optional"/>

</xsd:extension>
</xs¢:complexContent>
</xsd:complexType>

This dgclafation of the Sub type imposes an ordering on the content of Sub instances. With this declaration atfribute a
must be‘s€rialized 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.

X CityModel
<@ dateCreated : Date

CityFeature

JA)

+cityMember

Road River Mountain
lassification : CharacterString centerLineOf: GM _Curve elevation : Integer
umber : CharacterString
lihearGeometry : GM_Curve

o

]

Figure 7.3 - GIS meta model

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

The dgfault XML schema for this model is:

<?xml|version="1.0" encoding="UTF-8"?>
<xsd:§chema 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:qomplexType name="Road">
<xsdjchoice minOccurs="0" maxOccurs="unbouhded">
<xsdl:element name="classification" type="xsd:string" nillable="true"/>
<xsdl:element name="number" type="xsd:string" nillable="true"/>
<xs¢l:element name="linearGeometry" type="xsd:string" nillable="true"/>
<xsdl:element ref="xmi:Extension"/>
</xsd:choice>
<xsd]attribute ref="xmi:id"/>
<xsdjattributeGroup ref="xmi:ObjectAttribs"/>
<xsd]attribute name="classification" type="xsd:string" use="optional"/>
<xsd]attribute name="nhumber" type="xsd:string" use="optional"/>
<xsd{attribute name="linearGeometry" type="xsd:string" use="optional"/>
</xsd:complexType>

<xsd:glement hame="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]attribute ref="xmi:id"/>
<xsd]attributeGroup ref="xmi:ObjectAttribs"/>
<xsd]attribute name="centerLineOf" type="xsd:string" use="optional"/>
</xsd:complexType>

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

<xsd:qomplexType name="CityModel">
<xsdjchoice minOccurs="0" maxOccurs="unbounded">
<xs£:element name="dateCreated" type="xsd:string" nillable="true"/>

<xsd¢l:element name="cityMember" type="CityFeature” minOccurs="0"tmax0Occurs="unbounded”/>
<xsd:element ref="xmi:Extension"/>
</xsd:choice>
<xsd]attribute ref="xmi:id"/>
<xsd]attributeGroup ref="xmi:ObjectAttribs"/>
<xsd]attribute name="dateCreated" type="xsd:string" use="optional"/>
</xsd:complexType>

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

<xsd:qomplexType name="Mountain">
<xsdjchoice minOccurs="0" maxOccurs="unbounded">
<xs$:element name="elevation" type="xsd:int" nillable="true"/>
<xsd:element ref="xmi:Extension"/>
</xsd:choice>
<xsd]attribute ref="xmi:id"/>
<xsd]attributeGroup ref=txmi:ObjectAttribs"/>
<xsd]attribute name="elevation" type="xsd:int" use="optional"/>
</xsd:complexType>

<xsd:glement name="Mountain" type="Mountain"/>

<xsd:dlement name="GIS">
<xsd? e

<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:

It woul
defaul

9:2014(E)

It does not use the XML schema extension element to express inheritance. This is because XML schema do
support multiple inheritance. Instead, declarations of the superclass(es) are repeated in the subclass. For mo|
only use single inheritance, the ‘org.omg.xmi.useSchemaExtensions’ tag signals that the xsd:extension elen
be generated rather than repeating the declarations.

XMI allows attributes with primitive values (like String) to be serialized either as XML attributes or as XML
This makes the default schema verbose, since it needs to take into account both possibilities. The XMI

XMI ‘org.omg.xmi.attribute’ tag signals the other case.

The dateCreated attribute of the CityModel class has type string. This is because-Date is not in the set of MO
datatypes. This could be addressed by including datatype ‘Date’ in the model and having XMI tag
‘org.omg.xmi.schemaType’ with value http://www.w3.0rg/2001/XMLSchemattdate.

xsd:choice is used to represent attributes, but does not constrain cardinality. This makes it possible to leave
attribute or to repeat it a number of times without being caught when validating a document with the schem
set XMI tags “org.omg.xmi.enforceMaximumMultiplicity,”.‘0rg.omg.xmi.enforceMinimumMultiplicity,”
“org.omg.xmi.ordered” to “true.” Also, the XMI tag “orglomg.xmi.attribute” must be “false” (the default).
disadvantage to using these tags: in order to validate multiplicity, schemas require the XML elements be sef
the same order as declared in the schema.

The schema declaration for cityMember has type xmi:Any instead of type CityFeature:

<xsd:element name="cityMember",type="xmi:Any"/>

Id be useful to be able to constrainthe& attribute to the correct type - in this case CityFeature instead of A
case, where XMI tag org.omgsxmi.useSchemaExtensions="false,” using xmi:Any instead of CityFeatur

the subclasses of CityFeature (Road.or River) to be serialized and validated by the schema. If we used type=Cj

the va

idator would not recognize the additional attributes in Road and River, and the document would be con

invalid. However, with XMI-tag/org.omg.xmi.useSchemaExtensions="true,” the correct type can safely be use

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

<?xml

version="1.0""‘encoding="UTF-8"?>

<xsd:§chema xmins:xsd="http://www.w3.0rg/2001/XMLSchema"

<xsd:i

xmins:xmi="http://www.omg.org/spec/XMI/20110701">

£s not
dels that
ent should

elements.

‘org.omg.xmi.element’ tag can be used to signal that attributes can be serialized only,as”’ XML elements. Simnilarly, the

F primitive

out an

. You can
ind

There is a
ialized in

\ny. In the
e allows
tyFeature,
sidered

d.

mport namespace="http://www.omg.org/spec/XMI/20110701"

schemalLocation="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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<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"/>
<xijd:element name="linearGeometry" type="xsd:string" nillable="true"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexType>

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

<xsd:gnnotation>
<xsdjdocumentation>CLASS: CityFeature</xsd:documentation>
</xsd:annotation>

<xsd:qomplexType name="CityFeature">

<xsdisequence>

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

maxOccurs="unbounded"/>

</xsd:sequence>

<xsdjattribute ref="xmi:id"/>

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

<xsd:glement name="CityFeature" type="CityFeattire"/>

<xsd:gnnotation>
<xsdjdocumentation>CLASS: River</xsd:documentation>
</xsd:annotation>

<xsd:qomplexType name="River">
<xsdjextension base="CityFeature">
<xsdl:sequence>
<xs$d:element name="centerLineOf" type="xsd:string" nillable="true"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexType>

o="Rivar"/s
e e

<xsd:

<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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maxOccurs="unbounded"/>

<xsd:element ref="xmi:Extension” minOccurs="0"
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attribute ref="xmi:id"/>

ISO/IEC 19509:2014(E)

<xsd

attributeGroup ref="xmi:ObjectAttribs"/>

</xsd:complexType>

<xsd:¢g

<xsd:g
<xsd

lement name="CityModel" type="CityModel"/>
nnotation>
documentation>CLASS: Mountain</xsd:documentation>

</xsd:annotation>

<xsd:q
<xsd

<Xs

</xsd

<xsd
<xsd

omplexType name="Mountain">
sequence>

<xsn:element name="elevation" type="xsd:int" nillable="true"/>

:element ref="xmi:Extension” minOccurs="0"
maxOccurs="unbounded"/>

:sequence>

attribute ref="xmi:id"/>

attributeGroup ref="xmi:ObjectAttribs"/>

</xsd:complexType>

<xsd:¢g

<xsd:q
<xsd
<xs
<X
<X
<X
<X
<X
<X
</x
</xs
</xsd:

</xsd:

712

7.12.

lement name="Mountain" type="Mountain"/>

lement name="GIS">
complexType>

:choice minOccurs="0" maxOceurs="unbounded">
d:element ref="Road"/>
d:element ref="CityFeatute'/>
d:element ref="River"/>
d:element ref="CityModel"/>
d:element ref="Mountain"/>
d:element ref=""xmi:Extension"/>
d:choice>

:complexType>

lement>

Transmitting Metadata Differences

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

transmjitted-very quickty to other users. For these environments tie futt modet tramsmissiomr cam be very Tesounce

consur]
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hst viable way to solve this problem is to transmit only the model changes that occur. In this way'differen
pdel can be maintained and synchronized more easily and economically. Concurrent work‘of a group of]
es possible with a simple mechanism to synchronize models. Transmitting less information allows syncl

more efficiently.

2 Definitions
ba is to transmit only the changes made to the model (differences betwéen new and old model) together
hry information to be able to apply the changes to the old model.
w - Old = Difference

differencing is the comparison of two models and identifying the differences between them in a reversibl
fference is expressed in terms of changes made to the:0ld document to arrive at the new document.

w = Old + Difference
merging is the ability to combine difference dhformation plus a common reference model to construct t
riate new model.

3 Differences

nces must be applied in the.erder defined. A later difference may refer to information added by a previ
hce by linking to its contents. Model integrity requires that all the differences transmitted are applied. T]
ng are the types of differences recognized, the information transmitted, and the changes they represent:

Delete (reference-tg-deleted elements): The Delete element refers to particular elements and specifies a deep
the referenced¢@lements and all of their contained elements (determined through composite associations).

Add (refefence to containing element, new elements, optional position): The Add element refers to a particu
of the old'model and specifies a deep addition. The elements and their contents are added at the optional po

hing (time, network traffic, ...) making it very difficult or even not viable for finding solutions for goop¢

instances
users
\ronizing

with the

e fashion.

ne

bus
he

removal of

ar element
bition

speéified relative to elements of that type within the target element (e.g., packagedElement), the default beit

ng at the

ehd) 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
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added at the specified position within the same container (as per Add).

© ISO/IEC 2014 - All rights reserved


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

ISO/IEC 19509:2014(E)

7.12.4 XMl encoding

The following are the elements used to encode the differences.

delete

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

add

The addition attribute of add references the elements to be added, which must all be of the same XML type. The farget
element’s link attributes contain a link to the single container element for the new ones and an-eptional positign. The

numbering corresponds to XPointer numbering, where 1 is the first and -1 is the last element and it is used to [count the
elements of the same type as the ones to be added within the container. The type used is thatjof the XML element (which
typically represents a composite property) as opposed to the xmi:type. The new elements‘afe positioned after the element
with the indicated position.

replage

The tafget of replace is the set of elements to be replaced that must all beof the same XML type and have thf same

contaifier. The replacement attribute of replace references the elementsdo’be added to that container, and mus} again all
be of the same XML type. The optional position attribute uses numbeting corresponding to XPointer numbering, where 1
is the first and -1 is the last element and it is used to count the elements of the same type as the ones to be addled within
the conptainer (after removal of the target elements). The type used is that of the XML element (which typically [represents
a composite property) as opposed to the xmi:type. The new\elements are positioned after the element with the|indicated
positign.

7.12.56 Example of Differences

This ekample will delete a class and its attributes, add two classes, and replace a class within a package. The priginal
documient, called original.xml:

<xmi:XMI xmIns:uml="http://www-omg.org/spec/UML/20110701"
xmlns:xmi=" http://www.omg.org/spec/UML/20110701">
<uml{Package xmi:id="ppp . xmi:label="p1">
<patckagedElement xmi:type="uml:Class" xmi:id="ccc" name="c1">
<ownedAttribute xmiitype="uml:Property" name="a1"/>
<ownedAttribute ' xmi:type="uml:Property " name ="a2"/>
</pdckagedElement >
</um|:Package>
</xmi:XMI>

The diffeTences document:

<xmi:XMI xmIns: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"/>
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</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 dqlete:

<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">
</um|:Package>

</xmi:XMI>

Next, the add:

<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_4".name="c2">
<pa¢kagedElement xmi:type="uml:Class" xmi:id="Class_2" name="c3">
</um|: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">
<pagkagedElement xmi:type="uml:Class" xmi:id="Class_3" name="c4">
<packagedElement xmi:type="uml:Class" xmi:id="Class_1" name="c2">
</um|:Package>
<uml{Class xmi:type="uml:Class" xmi:id="Class_2" name="c3">
</xmi:XMI>

Note that Class\2 is 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

import

7.13.

General

ing tool.

1 Definitions

IDs:

Tool 11

Every

7.13.

Docunpent Creation:

Docun

MC - Model construct. An XML element that contains an xmi.uuid attribute.

Extension - Extensions use the extension element. Extensions to MCs may be nested in MCs, linkgd to the
section(s) of the document, or linked outside the document. Each extension contains a tool-specific identifig
extender attribute. Extensions are considered private to a particular tool. An MC may have Zéro or more ext
Extensions may be nested.

xmi:uuid - The universally unique ID of an MC, expressed as the xmi:uuid affribute. Example: <Class
xmi:uuid="ABCDEFGH”>

extenderID - The tool-specific ID of an MC. The extenderID is stored\ih an extension of the MC when it d
the xmi:uuid.

D policies:
tool is either Open or Closed.

Open tool - A tool that will accept any xmi:uuid as its’own. Open tools do not need to add extensions to cof
specific id.

Closed tool - A tool that will not accept an xmizuuid created by another tool. Closed tools store their ids in
extenderID attribute of an XMI.extension: Fhe extender attribute of the XMI.extension is set to the name of
tool.

2 Procedures

The Creating Tool gvzites a new XMI document. Each MC is assigned an xmi:uuid. If the xmi:uuid differy
extenderID, an ‘extension for that tool is added containing the extenderID.

lent Import:

The importing tool reads an existing XMI document. Extensions from other tools may be stored internally 4
intérpreted in the event a Modification will occur at a later time. One of the following cases occurs:

bxtensions
r in the
ensions.

ffers from

tain a tool-

the
the closed

from the

ut not

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:

© 180/

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 syb 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 imports the document. All the tools are closed tools.

1.] A model is created in Tooll with one class and written in XMI.

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

2.| The class is imported into Tool2. Tool2 assigns extenderID “JKLMNOPQRST.” A second class is added [with name
“c2” and uuid “X012345678.”

3. The 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"/>

4. The model is imported into Tooll. Tooll assigns extenderID*‘ijklmnop” to “c2” and a new class “c3” is cfeated with
uuid “qrstuvwxyz.”

5. The model is merged back to XMI:

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

<xmi:Extension extender="Tool2" extenderlID="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"/>

6.| A third closed tool, Teol3, 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>

<UML:Class xmi:label="c2" xmi:uuid="X012345678">
<xmi:Extension extender="Tool1" extenderlD="ijkimnop"/>

—_ XmiEXtension extender="Tool3" extenderiD="355678"1>
</UML:Class>
<UML:Class xmi:label="c3" xmi:uuid="qrstuvwxyz">
<xmi:Extension extender="Tool3" extenderlD="s90ab"/>
</UML:Class>

7. 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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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 ty
datatyj

MOF
mappe

The T4

indicaf

715

The fof
only o

Should

Should
the ma

pesare defimed i the Todet ammd the X vt serfatization of tie datatypes 15 desScribed T terms ot the X1
es.

omplex data types are treated as MOF classes with each field treated as a MOF attribute with a primiti
d to XML schema.

g org.omg.xmi.schemaType indicates that this class is a datatype with XML schema mapping. The valug
es the schema type. For example, http://www.w3.0rg/2001/XMLSchema#int is the ift,datatype.

Import Reconciliation

llowing are cases where an element in an imported XMI file will resolveyto an existing element in the i
he of the following need apply:

both elements have uuids that are identical.

the XMI element has extenderID and extender that are identical*to those associated with the element in the
both elements have identical values of a Property with isID=true.

both elements are in the same extent and would hayeidentical values for the basic URI scheme.

elements match as above, then the element.in)the importer is updated as follows:

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

« If P is included but empty in the XMI file, the property is unset; if mandatory, it is instead set to its def3

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

a matching element be referenced from the Differences element then the actions are carried out in ordg
in import.

L schema

e type

of the tag

mporter:

mporter.

e(s) from

ult value.

T prior to
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8.1

This G
Clausg

8.1.1

The rulle sets are stated in EBNF notation. Each rule is numbered for reference. Rules are written as rule numf

name,
enclos
of Att
in X

ISO/IEC 19509:2014(E)

XML Schema Production

Purpose

1 o +l 41 1 L, s 1 L AW, 7S nil| 1 ‘- d1.1 11 L, 1
[LAUST ULSUITULS LT TUILS 1TUL LITAUILES a SUIIVIIIA TTULD 4 IVIUT=UASUU HIULAHTTIUUT L - THU CULTITUTIHAIIUCU TUICS "dl

2.

Notation for EBNF

for example la. SchemaStart. Text within quotation marks are literal values, for example “<xsd:elemen
ed in double slashes represents a placeholder to be filled in with the appropriate extérnal value, for examy
ibute//. Literals should be enclosed in single or double quotation marks when uSed as the values for XMI}|

documents. The suffix “*” is used to indicate repetition of an item 0 or shore times. The suffix “?” is

stated in

ber, rule
. Text
le //Name
attributes
used to

indicafe repetition of an item 0 or 1 times. The suffix “+” is used to indicate repetition of an item 1 or more times. The

vertic

EBNF
is sign|

8.2

8.2.1

The EBNF for XMI Version 2 schemas is listed below with rule descriptions between sub clauses.

| bar “|” indicates a choice between two items. Parentheses “()” are ysed for grouping items together.

ignores white space; hence these rules do not specify white spacg treatment. However, since white spag
ificant, the actual schema generation process must insert white space at the appropriate points.

XMl Version 2 Schemas

EBNF

e in XML

la.

1b.

lc.
1d.

Schema ::= la:SchemaStart
ldsITmports?
le:FixedDeclarations
2 :PackageSchema+
1f:SchemaEnd

SchemaStart ::= "<xsd:schema
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema’
xmlns:xmi="http://www.omg.org/spec/XMI/20100901""

1b:NamespaceDecl*
lc:TargetNamespace?

nen

NamespaceDecl ::= "xmlns:" //Namespace prefix// "="

nwrn //Namespace URI// "'"
TargetNamespace ::= "targetNamespace='" //Namespace URI// "'"
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>"
1lg. XMIFixedAttribg .:= "<xgd:attribute ref='xmi:.id’/>"
"<xsd:attributeGroup ref='xmi:ObjectAttribs’/>"
1h. Namespace ::= ( //Name of prefix// ":" )?
1. A schema consists of a schema XML element that contains import statements, fixed-declarations, plus declarations
for the contents of the Packages in the metamodel.
1a. The schema XML element consists of the schema namespace attribute, namespace attributes for the other
namespaces used in the schema, if any, and an optional target namespace attribute. These rules are writfen as if
the namespace name for the schema namespace is “xsd” and the namespace name for the XMI namespate is
“xmi,” but you can substitute other names for these namespace names and still conform to this Internationgl
Standard.
1b. Each namespace used in the schema must have a namespace.attribute that identifies the namespace prefix and
the namespace URI. If the namespace name is "" the attributeshame 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 erg:omg.xmi.nsPrefix in the metamodel.
1c. The target namespace is set to the UR/ property of.the Package representing the metamodel.
1d. For each Packagelmport in the metamodel there\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 optional fpr 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 element.
1g. The fixed XMI attributes presention the major elements provide element identity and element linking. The identity
attribute name is “xmi:id.”
1h. A namespace is a namespace prefix followed by a “". If no namespace prefix is given, the rule is a blank.
2. packageSchéma ::= ( 2:PackageSchema
| 3:ClassSchema
| 6:StructuredDataTypeDef
| 7:AssociationDef
! S - FnumSchemal) *
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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3. ClassSchema 1= 4
5

:ClassTypeDef
:ClassElementDef

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

declaration for the Class itself.

element

4. [lassTypeDef ::= "<xsd:complexType name='" //Name of Class//

4a. [lassTypeName ti=
4b. [lassContents ti=

4c. Extension
4d. [lassAttributes

("mixed='true’")?
noon
( "<xsd:complexContent>"
"<xsd:extension base='" 4a:ClagsTypeName "’'")?
(("<xsd:choice minOccurs='0"’
maxOccurs='unbounded’ >" )
| "<xsd:sequences>")?
( 4b:ClassContents
| ( "<xsd:any minOccurs="0’ maxOccurs='unbounded’ )
processContents="'"«/A/ ProcessContents Value // "' />")?
("</xsd:choice>"
| "</xsd:sequenee>")?
4g:ClassAttListItems
( "</xsd:extension>"
"< /xsdiComplexContent>" ) ?
"< /xgd complexTypes>
lh:Namespace //Name of Class//
4d%ClassAttributes
4es.ClassReferences
4f:ClassCompositions
4c:Extension
("<xsd:element ref=’'xmi:extension’/>")*
("<xsd:element name=’'" //Name of DataType-typed Property//
("nillable='true’")?
( 4m:MinOccursAttrib )?
( 4n:MaxOccursAttrib )?
(("type='" //Name of type// "'/>")
| ("type='xmi:Any'/>")) )*

nron

4e. ClassReferences

( "<xsd:element name=’" //Name of Class-typed Property// "
( 4m:MinOccursAttrib )?
( 4n:MaxOccursAttrib )?
"xsd:attributeGroup ref='1linkAttribs’")*

rn
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4f. ClassCompositions ::= ( "<xsd:element name='" //Name of Reference// "'"
( 4m:MinOccursAttrib )?
( 4n:MaxOccursAttrib )?

(("type="" 43:ClagssTvpeName "’ ")

| ("type:'xmi:Any'/>")/>")

| (" ><xsd:complexType><xsd:d
("<ref="" 4a: ClassTy
nr /> Ny x
"></xsd:choice></xsd:complexType></xsdselement>" )
4g. [lassAttListItems ::= 1g:XMIFixedAttribs 4h:ClassAttribAtts
4h. [lassAttribAtts ::= ( 4i:ClassAttribRef
| 4j:ClassAttribData
| 4k:ClassAttribEnum )*
4i. [lassAttribRef ::= "<xsd:attribute name=’'" //Name of abtt#ibute// "'"
("type='xsd:IDREFS’'" | "type='xgd:IDREF’'" )
("use='optional’" | use='regiired’" ) "/>"

| (OName ? "type='xsd:anyURI/ use=’optional’/>")}
45j. [FlassAttribData ::= "<xsd:attribute name='" //Name of attribute// "’'"
"type='xsd:string’ "

hoice>"

peName

)*

("use='optional’" | "{Se='required’")
("form='" // Form yvalue // "'")?
n /> n
4k. [PlassAttribEnum ::= "<xsd:attribute\name='" //Name of attribute// "’"
"type='".8a:EnumTypeName "’'"
("use="optional’" | "use='required’"))
n / S0
41. |/ rule deleted//
4m. MinOccursAttrib ::= "minQccurs='" // Minimum // "’'™"
4n. MaxOccursAttrib ::= YmaxOccurs='" // Maximum // "'"
4, These rules describethe declaration of a Class in the metamodel as an XML complex type with a content{model

and XML attributes.

« If either of the tags org.omg.xmi.enforceMaximumMultiplicity or
org.omg.xmi.enforceMinimumMultiplicity is true, the contents of the class are put in a sequence;
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 mile 4h- however if the org omg xmi contentType valne is empty thev do not appear_a

nd if the

org.omg.xmi.contentType value is any, the “xsd:any” element declaration appears instead of the cl
content.

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

the complex type for its superclass.

ass

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

present and not the default namespace.

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
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4b.
4c.

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
Compositions are included.

4d.

The XML element name for each DataType-typed property of the Class is listed as part of the content 1
the Class element. This includes the DataType-typed properties defined for the Class itselfias-well as a
DataType-typed properties inherited from superclasses of the Class. The type is “xsd:striig” for simplg
properties, the name of an enumeration for enumerated properties, or the value of the org-omg.xmi.sche
tag, if present. For complex properties (possible in CMOF only), when org.omg.xmijuseSchemaExtens
true, the name of the property type is used from rule 4, and when org.omg.xmijuseSchemaExtensions i
xmi:Any is used.

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

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

hodel of
1 of the

maType
ions is
5 false,

ration.

4e.

This rule applies to Class-typed Properties that are not compesite: The XML element name for each Clag
Property of the Class is listed in the content model of the Class: The list includes the Class-typed Property]
for the Class itself, as well as all Class-typed Properties infierited from the superclasses of the Class. The tyj]
class name for the Property type if org.omg.xmi.useSchemaExtensions is “true” or if the org.omg.xmi.conf
is “complex;” otherwise, the type allows any objectito be serialized.

« If org.omg.xmi.enforceMinimumMultiplicity is true, the minOccurs attribute is set to the lowerVa
the Property in the metamodel (unless.it is 1 in which case minOccurs is omitted), otherwise it is s
regardless.

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

s-typed
defined
pe is the
entType

ue for
bt to “0”

\lue for
et to

when

4f.

The XML element ianie for each Class-typed Property of the Class that is a composite is listed in the contef
of the class. Theist includes the Class-typed Properties defined for the Class itself, as well as all Class-ty
Properties inherited from the superclasses of the Class. The type is the class name for the Class-typed Propg
if org.omg.Xmi.useSchemaExtensions is “true.”

« «Jf allowMetamodelExtensions is true, the type allows any object to be serialized and xmi:Any is uj
Otherwise the list of candidate types is included: this is the name of the Property type (if not abstr
the name of any non-abstract subclass. The list is in alphabetical order of immediate subclasses wi

it model
ped
rty type

sed.
het) and
th depth

first expansion.

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 maxQOccurs attribute is set to the upperValue for
the Property in the metamodel (unless it is 1 in which case maxOccurs is omitted), otherwise it is set to
“unbounded” regardless. For Class-typed Properties (following 7.8.5 and/or 7.8.6), when
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
smanaliialioie o4l o D petrzac 1 4o tiaa o TMDDD O d
ArettpHetty-ol the Property-ist—the trpetsiBREF stherretse s HBREESHthe tower boundtsereaterthan 0 an

org.omg.xmi.enforceMinimumMultiplicity is true, then use= required, otherwise use=optional..

4j. Single-valued DataType-typed Properties of a Class that have a string representation for their datayare mapped to
XML attributes of type “xsd:string;” unless the org.omg.xmi.schemaType tag is present, in which case its|value is
used for the type. Multi-valued DataType-typed Properties of a Class cannot be so expressed;.since the XML
attribute syntax does not allow repetition of values. If the multiplicity of the attribute is éxactly one, and
org.omg.xmi.enforceMinimumMultiplicity is true, the attribute is required to be present.

4k. Single-valued DataType-typed Properties that have enumerated values are mappeddo XML attributes whise 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-be present.

4m. || The value for minimum is the minimum multiplicity.
4n. The value for maximum is the maximum multiplicity.
5. [lassElementDef ::= "<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’")?
nr >||

( "<xsd:complexContent>"

"<xsd:extension base=’'" 6a:DataTypeName
("<xsd:choice minOccurs='0"’
maxOccurs='unbounded’ >" |
"<xsd:sequences")?
( 6b: DataTypeContents |
"<xsd:any minOccurs='0’ maxOccurs='u

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

4g:ClassAttListItems

( "</xsd:extension>"
"</xsd:complexContent>" )2

"</xsd:complexType>

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

6b. pataTypeContents ::= 4d: ClassAttributes

4c:Extensidn

6. These rules describe the declaration of a'structured DataType in the metamodel as an XML complex typg with a
content model and XML attributes.~The rules for declaring the Properties are the same as for Classes ex¢ept that
compositions and references do not'apply to DataTypes

6a. This rule is for a reference to.the type for the class, which is the name of the DataType prefixed by the nanpespace,
if present and not the default-namespace.

6b. The complex type for(the-DataType contains XML elements for the contained Properties, plus an extensipn
element. The org.omg:Xmi.serialize tag can be used to control whether these constructs are serialized. If
org.omg.xmi.uséSchemaExtensions is false or not present, inherited Properties are included; otherwise, only local
Properties are include
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7. AssociationDef "<xsd:element name='"’ 7a:AssnElmtName ’'"’'>"
"<xsd:complexType>
<xsd:choice minOccurs=’'0"
maxOccurs='"unbounded’ >"
7b:AssnContents
"<« /xsd:choice>"
7d:AssnAtts
"</xsd:complexType>
</xsd:element>"
7a. RAssnElmtName ::= lh:Namespace //Name of association//
7b. AssnContents ::= 7c:AssnEndDef
7c:AssnEndDef
4c:Extension
7c. AssnEndDef ::= "<xsd:element"
"name='" //Name of association endf(y "'>"
"<xsd:complexType>"
1g:XMIFixedAttribs
"</xsd:complexType>"
"</xsd:element>"
7d. RAssnAtts := 1g:XMIFixedAttribs
7. The declaration of an Association consists of thesnames of its AssociationEnd XML elements (whether or pot they
are owned by the Association).
7a. The use of the name of the XML element representing the Association.
7d. The fixed identity and linking XML attributes are the Association XML attributes.
8. EnumSchema = )M'<xsd:simpleType name=’'" 8a:EnumType "’>"
"<xsd:restriction base=’'xsd:string’>"
8c:EnumLiterals
"</xsd:restriction>"
"</xsd:simpleType>"
8a. EnumTypeName = lh:Namespace 8b:EnumName
8b. EnumNerme = // 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 pre some elements of the schema that are fixed, constituting a form of “boilerplate” necessary for every| XMI 2
schemg. These elements are described in this sub clause. These declarations are in the namespace “http;//wwy.omg.org/
spec/yMI/20110701”
Only the schema content of the fixed declarations is given here. For a complete description of the\semantics off these
declarations, see Clause 9.
The fixed declarations are contained in file XMI.xsd that may be imported into generated XML Schemas; or these
declardtions may be copied.
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XML Document Production

Purpose
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This ¢
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Key rgquirements for successful model interchange are:

The fif
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packages of MOF 2 are shared by both UML 2 and MOF 2, so that XMI production rules support,bot}).

es an XML syntax that leverages the capability of XML schema. A set of objects are written to atn\ XML
ng the grammar defined here.

All significant aspects of the metadata are included in the XML document and can be yecovered from it. N
information is lost.

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

The XML document reflects the model being serialized in an intuitive way,in order to gain acceptance in tH
community at large.

st requirement has been addressed by both XMI 1 and 2. The se¢ond and third requirements have been h

XMI
document

e XML

ighlighted

by orgpnizations like e BXML and GIS, in which XMI 1 did not find acceptance. XMI 2 made great progress ip reducing

documient size and improving readability. This International Standard maintains that progress, and streamlines
specification to make it easier to understand and implement.

9.2

XMTI’s

or model fragment, the result is an XML docuraent. The inverse of these rules can be applied to an XML doct
reconsfruct the model or model fragment. In both cases, the rules are implicitly applied in the context of the s
metamjodel for the metadata being inteschanged.

The prjoduction rules are provided-as a specification of the XML document production and consumption proce

should|

9.3

The ny
Figure
reduce

General

XML document production process is defined as a set of production rules. When these rules are applied

not be viewed as prescribing any particular algorithm for XML producer or consumer implementations|

Serialization Model

mber of XME-serialization patterns available for use by XMI are small. These serialization patterns ard
9.2. By limiting the XMI EBNF rules to these patterns, then mapping each modeling element to a patte
the size of the EBNF in the XMI spec, thus simplifying it.

the

0 a model
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© 180/

IEC 2014 - All rights reserved

55


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

ISO/IEC 19509:2014(E)

+containeditem

i

0.*

XMiInfoltems
0..* Z>
| | |
XMIElement +referencedElement XMIReferenceltem XMiAttribute

XMIObjectElement XMIValueElement

X

5

XMIReferenceElement

XMIReferenceAttribute XMIValueAttribut

P

Figure 9.1- Serialization Model

An XMIObjectElement is an XML element that can contain other informatiofi items (XML elements and attriputes). An
XMIValueElement is an XML element that can have a value, but cannot-¢Céntain other XML elements or attributes. An
XMIReferenceElement is an XML element with an idref or href attribute’that references another XMIElemert, by id,
URI, gr URI 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.

9.4 | XMI Representation of the Core'Packages

XMI production rules are defined for elements in in.UML as constrained by the EMOF and CMOF compliancg levels in
the MOF 2 Core. The rules for these packages are consistent and build upon each other: the rules for CMOF refine the

EMOH rules. The rules are defined by mapping the model elements to the serialization model.

9.4.1| EMOF Package

The overall rules are shown in the table below.

Instance of Model Element

XMI Representation

A Clags

XMIObjectElement

A Property, type is a PrimitiveType or Enumeration |Choice of:
1. XMIValueAttribute
2. Nested XMIValueElement

The value of an Enumeration is its name.

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

When the Property is multi-valued, it is serialized as multiple nested
XMIValueElements.
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Instance of Model Element

XMI Representation

A Property, type is not a PrimitiveType or
Enumeration,
isComposite = false

Choice of:
1. XMIReferenceAttribute
2. Nested XMIReferenceElement

A Property type isnota PrimifiVPTva or Normally serialized Pr(\pPl’ﬁPQ with ic(“nmpqute = trme are serialized
Enumegration, as nested XMIObjectElements. Exceptionally it may be the [case that a
isConposite = true containing object has more than one serialized class-typed property
with isComposite=true that contain the same object or inclyde it
among their collection of objects. In such an exeeptional case, because
of MOF constraints, only one of those propetrties can have ap opposite
with a non-empty slot. Objects of the property with the non-empty
opposite slot are serialized as nested XMIObjectElements, and the
other references to the same objectaresserialized either as
XMIReferenceAttributes or nested XMIReferenceElements.
The following additional rules are defined to suppress redundant information. They can be overriden using XMI tags.
+ [Derived 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
<cgmplexco:Department xmi:id=“Departmient 17/>
Figure 9.2 - Instance of a class, the namespace name is its package name.
<Dgpartment number=“132/>
Figure 9.3 - Instance of a-class with primitive typed property.
Stoplight <<enumeration>>
id|: Strifig StopGo
sterte . StopGo red
grnnn
<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>
<tlvocl>1001</tlvocl>
<tlvocl>1001</tlvocl>
</PtyClass2>

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

+department +member

Department Employ ee

s

: String 0. 1 0.+ name : String

Figure]|9.6 - Composite property serialized as XML elements, the opposite’property is not serialized.

<Department id=“13">
<member name=“Glozic” xmi:type=“Employee”/>
<member name=“Andrews” xmi:type=“Employee”/>
</Department>

9.4.2] CMOF Package

The oyerall rules are the same as for the EMOE Package, with additions shown in the table below.

Instance of Model Element XMI Representation
Propeities of a DataType Choice of:

1. XMIObjectElement

2. XMlIValueAttribute

3. Nested XMIValueElement

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

An Assoeciation 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.

58 © ISO/IEC 2014 - All rights reserved



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

ISO/IEC 19509:2014(E)

« 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.

ExamL)Ies
ViewP ort <<datatype>> <<datatype>>
name : String Rectangle Point
area : Rectangle 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”>

<ar

<

<

</a
</disp

9.5

The X
requirg
gramn|
attriby
not be
org.omn|

The o

pa xmi:type="g:Rectangle”label="">
upperLeft xmi:type="g:Point” x="1" y="2"/>
lowerRight xmi:type="g:Point” x="3" y="4"/>
ea>

ay>

EBNF Rules Representation

ML produced by XMI is represented here'in Extended Backus Naur Form (EBNF). The XML specificatio
XML processors to preserve the ordet of XML attributes within an XML element. Therefore, although
ar indicates that XML attributes should be serialized in a particular order for each XML element, the X
fes may be serialized in any_order. Also, XML attributes are normalized by XML processors, so whitesj
preserved. You may choose.to serialize parts of objects as XML elements rather than XML attributes u
g.xmi.element tag, as-explained below.

llowing sub clausesprovide the production rules. The items in italics are terminal values.

this
ML

bing the
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9.5.1

Overall Document Structure

1:Document

la:XMI

1b

la:XMI | //Content Elements//

"<xmi:XMI"

b 1d: // rules deleted //

LT NAlICSpPpdlT o
( 2a:XMIObjectElement) *
( 3:Extension )*

"</xmi:XMI>"

le:Npmespaces ::= 1f:XMINamespaceDecl ?
( "xmlns:" 1lh:NsPrefix "='" 1i:NsURIL "'"
) *

1f :XMINamespaceDecl ::= "xmlns:xmi='http://www.omg.ordy/spec/XMI/20100901""

1lg:Npmespace ::= ( lh:NsPrefix> ":" )?

1h:NEPrefix ::= Name of namespace prefix

1i:NEURI ::= URI of namespace

1. The content of an XMI document may\be enclosed in an XMI XML element, but it does not need to pe. 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 arbitrary [XML
document, intermingled with Aen-XMI elements — though this can be somewhat restricted through th¢ 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 thfe XMI
element contains XML elements that make up the header, content, differences, and extensions for thgd XMI
document.

le. The XMI namespace and the namespaces associated with a model must be declared or already be visjble to
the XMI element in the XML document. Since there is no requirement that the XMI XML element be fhe root
element, these namespaces may be declared in XML elements that contain the XMI element.
Thedamespace declarations must include the following if tag org.omg.xmi.includeNils is true for at I¢gast 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

1 1 . =t ] R e a2 1 - 1 1 - I IR
Ulal TOCAllUIL. TIIT URNT'IS OULdHICU ITUII UIT O 5. OIITE. AL IISURT 1dg.

9.5.2| Object Structure

2:XM[Element ::= 2a:XMIObjectElement
| 2b:XMIValueElement
| 2c:XMIReferendeElement
( "<" 2k:QName 2d:XMIAttributes "/>" )
| ( "<" 2kkQName 2d:XMIAttribufjes ">"

2a:XMIObjectElement

(2:XMIElement) *
"</" 2k:QName ">" )
2b:XMIValueElement i:= ( "<" //xmiName// ">" //value//}
"</" //xmiName// ">" )
| ( "<xsi:nil='true'/>" )
2c:XMIReferenceElement::= "<" //xmiName//
21:LinkAttribs "/>"

2d:XMIAttributes (le:Namespaces) ?

(2e:IdentityAttribs)?
(2g:TypeAttrib)
(2h:FeatureAttrib) *

2e:IdentityAttribs = ( 2f:IdA{CTribName "='" //id// "'")?

( "xmi:Yabel="" //label// "'" )7

( "xti:uuid=’'" //uuid// "’'" )2
2f:IdAttribName = "xmi:id"
2g:TypeAttrib rr=Mxmictype='" 2k:QName "'"
2h:FpatureAttrib = 2i:XMIValueAttribute

| 2j:XMIReferenceAttribute
21i:XMIValueAttribute := //xmiName// "='" value "'"
2j:XMIReferenceAttribute ::= //xmiName// "='"

( //refid// )+ "'"
2k :QName := ( //prefix// ":" )? //xmiName//
21:LinkAttribs ::= "xmi:idref='" //refI1d// "’"
| 2m:Link

2m:Link = "href='" 2n:URIref "'"
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.

o Ifthe obiectisa ton-level obicct_the tag pame is-the namespacenrefixfollowed by and the XM name
J r J > (=] r r J *

for the object. The XMI name for the object is either the name of the object’s class or the value 0ffthe
org.omg.xmi.xmiName tag.

« Ifthe object is the value of an attribute or reference, the XMI name is the name of the Property, or the value
of the org.omg.xmi.xmiName tag. The namespace prefix is ignored for an object that'isithe value ¢f a
Property.
The order of the elements for properties must follow any prescribed XML Schema ordering as defingd in
Clause 10 — even if no XML Schema has actually been generated. Furthermoré if the ordered tag is tfue, the
values of multi-valued properties must follow the order in the model (if isQrdeted is true for the property)
otherwise alphabetic order of the string rendition of that property value,

2b. Each value of a property is represented by an XML element; for multizvalued properties, there is ongd XML
element for each value. Null values may be serialized as well, unle§s the value of the org.omg.xmi.includeNils
tag is “false,” in which case you may not serialize null values.

2c. Use this production rule to serialize a reference to an objectusing an XML element. If you use ident|ty
attributes, the values of the identity attributes must match the values of the identity attributes for the [object
that is referenced.

2d. The XML attributes for an object are the optional start attributes, identity attributes, and attributes
corresponding to an object’s Properties. The stary attributes must be written if the object is a top-leve] object
and it.

2e. The identity attributes consist of an optional id, label, and uuid. If the element has a MOF uuid, it myy be
used here.

2f. The name of the identity attributeis’“id” in the XMI namespace.

2g. You must specify the class name using the “type” attribute. The value of this attribute is defined by the XML
Schema Part 1: Structures specification to be a QName, consisting of a namespace prefix for the valug’s class
(if there is one and it is het the default prefix for the document), a “:” and the name of the value’s clgss. The
QName can be either“xmi” (referring to the XMI namespace) or “xsi” (referring to the XML Schemp
Instance namespace). See the schema specification for more details. You may only use the XML schema

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

2h. The XMlIs-attributes of the element correspond to Properties whose type is a data value or enumeratign, or
Class-typed properties whose values are objects in the document. A specific Property shall be serializ¢d in an
object.either as an XML attribute or as XML elements but not both. You must not serialize a Propertly as an
XML attribute if the value of the org.omg.xmi.element tag is “true.” You must not serialize a Property|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 Froperty
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
used; otherwise, the name of the enumeration literal specified in the model is used.

2j. Use this production rule to serialize Class-typed Properties whose values are objects that are.serialize(d in the
same document. The value of the XML attribute contains the XMI ID of each referenced object, sepatated by
a space.

2k. The name of an XMI element or attribute with an optional namespace prefix.

21. Use the idref attribute to specify the id of an XML element that is referenced. io’thie document; use the href

attribute to specify an XML element in another document. If the org.omg.xmi href tag is “true,” you rhust not
use the idref attribute; use the href attribute for references within the documiéent and across documents.

2m. An XMI link. The value of the href attribute is a URI reference that refers to an XML element in an¢ther
document or in the same document.

2n. A URI Reference, optionally preceded by the type of the objeetbeing referenced. The URI reference fefers to
an XML element in another document or in the same document. For example, if the href is
“someFile.xmi#tsomeld,” the href refers to an XML elemient in the “someFile.xmi” document whose XMI 1D
is “someld.” If the URI reference is”"#anotherld,” it refers to an XML element whose XMI ID is “angtherld”
in the same document. XLinks are also supported in XMI. See 7.10.2, ’Linking’ for more information.|See the
W3C XLink and XPointer specification for produrction rules. The URI reference can be preceded by the type
of the object being referenced. For example,.a Property’s type is a Classifier, which is abstract. When|one of
the concrete subclasses of Classifier is actually instantiated, it is not clear which one it is unless the UR[ is
dereferenced. By serializing the QNamé./emof:Class, you can tell it is a Class without needing to load apd
process the file at the URI.
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9.5.3 Extension

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

||>||
// Extension elements //
"</xmi:extension>"

3. Extension elements may be provided to complement the serialized model with additional information,|such as
tool-specific diagram data, for example. Each extension element has an optional extender and extend¢rID
attribute; its content can be anything (see for examples).
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10.1

ISO/IEC 19509:2014(E)

XML Schema Infoset Model

General

This ¢

from the XML Schema specification: classes in the model have a direct correspondence to XML Schema com,

This nf

1 1 4] MR 1.1 L SIAAL Qo1 . LINAL s [ i 1.1 - VIS AW ) 1
AUSU ULSUITULUS UIV IVIUTL TIHHUUUT TUL AIVIL, OUIIVIIIA ubllls UIVIL TTULAUIVUIL. TIIV TITUUCT 1S d DLlalsllllUl walll

odel replaces the XSD model in the XMI 2.0 specification (http://www.omg.org/technology/documents

napping
bonents.

formal/

xmi.htn), which was created prior to the introduction of the XML Infoset and the XML Schema absttact data model into

the XML Schema specification. This model is called the XML Schema Infoset Model to distingnish it from th|
version.

The sp

throughout to the XML Schema specification for the detailed description of construets,that are defined by XM

The ddg
represq

The fihal sub clause shows an example of an XML Schema represented.asan instance of the XSD Infoset mo

The mpdel diagrams are color coded for easier reading:

10.2

This sy
diagra
Schem|

ecification of the XML Schema Infoset model assumes a strong working knowledge of XML Schema a

scription of the model is divided into two sub clauses: the first describing ‘el€éments of the model that p
nt XML Structures, and the second describing elements that primarily tépresent XML Schema Datatyp

Yellow - concrete classes
Turquoise - abstract classes
Orange - enumerations

Gray - datatypes

XML Schema Structures

ib clause defines the model-clements corresponding to XML Schema Subpart 1, Structures. There are e
ms in this sub clause. The first set of diagrams show aspects of the XSD Infoset model that represent th
a abstract data model-defined in the XML Schema specification:
Figure 10.1

Figure 10.2 ongage 67

Figure 103 on page 68

Figure 10.4 on page 69

The n4g

e earlier

hd refers
L Schema.

fimarily
ES.

Hel.

ght
c XML

xt.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.

|_xsDComponent_|
[ \ \ \ |
XSDScope XSDAnnotation XSDAttributeUse XSDTerm XSDXPathDéfinjtion
XSDSchema XSDConplexTypeContent XSDNamedConmponent XSDWildcard XSDMode|Group

—

A

XSDParticle

XSDRedefinable Component

&

XSDTypeDefinition

XSDModelGroupDefinition

&

XSDSimpleTypeDefinition

XSDComplexTypeDefinition

Figure 10.1- Component Hierarchy

The C

XSDAttribute GraupDefinition

|
XSDFeature

b

XS DElementDecl aration

XSDAttributeDeclaration

XSDNotationDeclaration

XSDldentityConstraintDefinition

mponent Hierarchy didgram introduces classes representing the abstract XML Schema components. Schema

compopnents are the building blocks that comprise the abstract data model of the schema. An XML Schema is p set of
schemy components.

66
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XSDFeature

+scope

+attributeDeclaration

0.1

XSDScope

Figurel 10.2 - Component Relations

The Cpmponent Relations diagram shows the interrelationships between XML Schema components: which co
can cohtain or reference othércomponents. The XSDAnnotation relations are shown separately in Figure 10.4 o

This i

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

*
0.1 +identityConstraintDefinitions 0.1
0.* “— +subs titutionGrou pAffi liation +referencedKey
+substitutionGroup Hields | 1.* 1 | +selector +modelGroup | 1
1 +typeDefinition
XSDTypeDefinition XSDXPathDefinition XSDModelGroup
—> 1
+baseTypeDefinition +particles | 1.*
+attributeWildcard
XSDSimpleTypeDefinition XSDComplexTypeDefinition XSDWildcard XSDParticle
0.1
1 0.1 | +contentType 0.1 | +atributeWildcard  4ierm | 1
+baseTypeDefinition
B XSDComplexTypeContent XSDTerm
1 | +typeDéfinition +attributeUses | 0.*
XSDAttributeDeclaration ! XSDAitributeUse 0.” XSDAttributeGroupDefinition

+attributeUses

XSDNotationDeclaration

mponents
n page 69.

closely aligned with the (non-normative) Schema Components Diagram in XML Schema Part 1: Structures.
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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
XSDS¢hema T TS
| .
XSDFeature <<enumeration>>
XSDConstraint XSDldentityConstraint Definition XSDRedefinableComponent

value | Value
consthaint : XSDConstraint| default identityConstraintCategory : XSDIdentityConstraintCategory

Z> fixed /\

| XSDNotationDeclaration
XSDElementDeclaration systemldentifier : String

XSDAt}ributeDeclaration nillable : Boolean publicldenfifier : String
disallowedSubstitutions : XSDDisallowedSubstitutions [0..*]
substitutionGroupExclusions : XSDSubstitutionGroupExclusions [0..*]
abstract : boolean

<<enurperation>> <<enumeration>> <<enumeration>>

XSDCpm positor XSDSubstitutionGroupExclusions XSDDisallowedSubstitutions XSDModelGroupDefinition XSDAttributeGroupDdfinition
all extension substitution
choice restriction extension
sequente restriction XSDTypeDefinition

XSDM odel Group Z>
comppsitor : XSDCompositor e [
. XSDVariety XSDSimpleTypeDefinition XSDComplexTypeDefinition
XSDParticle atomic variety : XSDV ariet¥. derivationMethod : XSDDerivationMethod = restriction
minOccufs : Integer = 1 list final : XSDSimpleFinal [0..*] final : XSDComplexFinal [0..*]
maxOccirs : UnlimitedNatural = 1 union abstract : Boolean
<<enumeration>> contentTypeCategory : XSDContentTypeCategory
XSDSimpleFinal prohibitedSubstitutions : XSDP rohibited Substitutions []0..*]
XSDWildcard list

namegpaceConstraintCategory : XSDNamespaceCons traint€ategory restriction <<enumeration>>

namegpaceConstraint : String [0..%] union XSDComplexFinal

procegsContents : XSDProcessContents extension

restriction <<enumerationp>
<<enumeration>> <<enumeration>> XSDContentTypeCdtegory

XSDNamespaceConstraintCategory XSDPr sContents <<enumeration>> <<enumeration>> empty
any strict/ XSDProhibitedSubstitutions | | XSDDerivationMethod | |simple
not X ) © extension extension mixed
set \( restriction restriction elementOnly

Figure]10.3 - Component Properties

The Component\Properties diagram shows the properties of the XML Schema component classes that are assodiated with
the abgtract data model. The enumerations that are used as property types are also shown.
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XSDNotationDeclaration

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

+annotation

0..1

XSDXPathDefinition

+annotation
0..1

XSDAnnotation

+annotations
+annotations

XSDAttributeUse XSDSchema @ XSDFacet
+annotation
; ; +annotation
XSDAttributeDeclaration |, +annotations Z}
+annotation XSDConstrainingFacet
XSDAttributeGroupDefinition %
XSDElementDeclaration +annotation 0.” XSDRepeatableFabet

XSDModelGroup P +annotation
0..1
XSDModelGroupDefinition +annotation
>
0..1

KS DIdentity ConstraintDefinition

+annotation

+annotation

0..1 ]0..1

XSDWi ldc ard

+annotation$s

XSDParticle

Figure| 10.4 - Component Annotations

The arjnotation schema component provides for human- and machine-targeted annotations of other schema coi
mponent Annotations diagram models the structure and usage of the annotation component by other ay

The C
compopnents.

21

0..*

+derivatiopnAnnotation

041

+annotation
0..1

XSDTypeDefinition

+contentAnnotation %

L

XSDSimpleTypeDefinition

XSDComplexTypeDefinition

stract
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+schema
XSDConcreteComponent
0..1 1 .
+rootContainer | 1 | | (.. *container
XSDComponent XSDAttributeGroupContent XSDSchemaContent XSDPartic leContent
XSDScope XSDNamedComponent XSDRedefineContent XSPSchemaDirective
XSDRedefinableComponent XSDImport XSDSchemaCompositor | |
0..1] +annotation %
IXSDSchema XSDAnnotation +annotation XSDlInclude XSDRedefine
<@
0..1
0..* | +annotations

e
-_—

0..1| +incorporatedSchema

+resolvedSchema

Figure]10.5 - Concrete Components

The Copncrete Components diagram'‘shows the additions and extensions to the abstract XML Schema componepnts for

represg
(for the

include element).

nting the concrete syntax. For example, it introduces classes XSDImport (for the import element) and X$DInclude
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XSDConcreteComponent <<datatype>> <<datatype>>
element : DOMElement DOMElement DOMDocument
‘ ‘ <<datatype>> <<datatype>3
XSDSchemaContent XSDComponent DOMNode DQMALtr
Z% 4& <<javaclass>> org.w3c.dom.Node
— : \ ;
XSDSchemabDirective XSDScope XSDFacet XSDANnotation
sghemalocation : String lexicalValue : String applicationinformation : DOMElement [0..*]
Z> userinforpiation : DOMElement [0..*]
XSDSchema attributes \DOMAttr [0..*]
document : DOMDocument
XSDImport schemalocation : String XSDNamedComponent XSDTerm
namespace - Stin targetNamespace : String
P ) 9 attributeFormDefault : XSDForm = unqualified
elementFormDefault : XSDForm = unqualified
finalDefault : XSDProhibitedSubstitutions [0..*] XSDWildcard

blockDefault : XSDDisallowedSubstitutions [0..*]

A . lexicalNamespaceConstraint : Stripg [0..*]
version : String

XSDAttributeUse -

Use : XSDAttributeUseCategory )GDSSQT:VT;:EEQ;@O”S ‘ ‘ <<enymeration>>

lbxicalValue : String s XSDRedefinableComponent XSDFeature X4DForm

i ’ Z;tbesr:lstg;on forr'n : XSDForm . qualifidd

<<enumeration>> restriction §\Q lexicalValue : String| |unqualffied

XSDAttributeUseCategory all ‘ 4&

optional - p XSDElementDeclaration

prohibited <<enumeration>>\b XSDTypeDefinition — e T *
rexuired )GDProhibitedSupyi'Q&'&ns lexicalFinal : _XSDProh|b|tedS_ub_st|tut|ons [0..9]

: N Z> block : XSDDisallowedSubstitutions [0].*]
extension )

<¥enumeration>> restriction °.

(SDSimpleFinal all ,_\@ ‘ <<enureration>>
ligt XSDComplexTypeDefinition XSDCoinplexFinal
restriction : - lexicalFinal : XSDComplexFinal [0..*] extension
umion XSDSimpleTypeDefinition block : XSDProhibitedSubstitutions [0..*] restrictign
al IexicalFinal : XSDSimpleFinal [0..*] mixed : Boolean all

Figure| 10.6 - Concrete Properties

The Copncrete<Rroperties diagram shows the additional properties required to represent the concrete syntax.
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‘ XSDParticleContent ‘
1| +content Z>
L
I
XSDTerm XSDSchema | g, 0. _| XSDSchemaContent
+contents +attributeContents
A I
[XSDModelGroup XSDElementDeclaration XSDA ttrib uteGroupContent XSDRedefineContent XSDSchemabDirgctive
" ’ +contents | o _* 0..*@ +contents 4
+identityConstraintDefinitions XSDRedefing > XSDSchemaCompositor
0.*
XSDldentityConstraintDefinition XSDAttributeUse ‘
{ XSDTypeDefinition XSDNotationDeg¢laration
+ields | 1.* 1 | +selector 1| +content
XSDWildcard XSDXPathDefinition XSDAttributeDeclaration XSDAttributeGroupDefinition XSDModelGroupQefinition
j\ 0..1 +attributeWildcardContent ’ ? T
1
+modelGroup 0.1
XSDComplexTypeContent -
+anonymous TypeDefinition
+contents 4 0..1| +anonymaus TypeDefinition
0.*
| | | o |
XSPParticle XSDSimpleTypeDefinition XSDConstrainingFacet XSDComplexTypeDefinition @
+facet Contents
+content t 0. 'sconterts ?
0..1| +attributeWildcardContent
Figure]10.7 - Concrete Containment
The Concrete Containment diagram models the contents of concrete components.
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+rootVersion +schemaForSchema XSDSimpleTypeDefinition
1 ¢
g—4—torghal/ersion f—t—+rsyntheticFacets
] XSDSchema
XSDFacet

+incorporatedVersions

0..*

0..1+incorporatedSchema

\
0..1 +resolvedSchema

'

*

+referencingDirectives

XSDS chem aDirective

R

XSDSchemaCompositor

XSDComplexTypeDefinition

+syntheticParticle

0..1 +syntheticWildcard

Q..1

XSDRarticle

XSDAttributeDeclaration

1

+resolvedAttributeDeclaration

XSDElementDeclaration

1

+resolvedElementDeclaration

XSDAttributeG rou pDefinition

XSDW ildcard

>

1

+resolvedAttribute GroupDefinition

XS DModelGroupDefinition

1

tresolvedModelGroupDefinition

Figure| 10.8 - Concrete Schema Composition

The C

10.2.

A repr|
represq

applic

pbncrete Schema Compogition diagram shows how concrete components resolve to abstract components.

1 XSDAnnotation

psentationofithe model object “Annotation.” Access to the contents of an annotation is provided via thg

ntation,

tionlnformation

+syntheticWildcard

ir DOM

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

userInformation

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

attribu

tes

This represents the attributes infoset property.

© ISO/IEC 2014 - All rights reserved

73


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

ISO/IEC 19509:2014(E)

10.2.2 XSDAttributeDeclaration

A representation of the model object ‘Attribute Declaration.’

attributeDeclarationReference

Th' % e . £l 1 41 AvAel n W WVES) 4l 1 e £ 4+ ks 1L oy 1 A A tteasl 4l 1 t'
1S cpnerete PLUPUITY 15 1dISU WIHLIT LU A O ANTITUUILLIZUUIALAUTULIT TUICTS TU T TISUIT dS IS TUSUTIVUUATUITIUUIVIIULUIA ation.

An infpset feature will never return an instance for which this is true since this is a concrete attribute that 1s uped to
repres¢nt an attribute declaration with a ref attribute.

annotdtion

Referepces the XSDAnnotation for this declaration.

anonymousTypeDefinition

This cpncrete reference represents a simple type definition defined within the bodg-0f"an attribute element.
typeDdfinition

This r¢presents the type definition infoset property.

resolvedAttributeDeclaration

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

A reprpsentation of the model object ‘Attribute Group Definition.’
attributeGroupDefinitionReference

This cpncrete property is false when the XSDAttributeGroupDefinition refers to itself as its
resolvg¢dAttributeGroupDefinition.

annotdtion

This rgpresents the annotation/infoset property.

contenys

This cpncrete reference represents the contents defined within the body of an attributeGroup element.

attribifteUses

This r¢presents 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 XSDAttributeUse

A reprpsentation of the model object ‘Attribute Use.’
requirgd
This r¢presents the required infoset property.
value
This r¢presents the value of the value constraint infoset property. It is computed, from the lexical value.
constrqint

This r¢presents the constraint of the value constraint infoset property:

use
This cpncrete attribute represents the value of the use attribute:

lexicalValue

This cpncrete attribute represents the value of the default or fixed attribute.
attribteDeclaration

This r¢presents the attribute infoset property. It is computed from the content.
conteny

This cpncrete reference represents the underlying concrete attribute element.
10.2.6 XSDComplexTypeContent
A representation/of ‘the model object ‘Complex Type Content.” It is the contentType of XSDComplexTypeDef]nitions.

10.2.6_XSDComplexTypeDefinition

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.

prohibjtedSubstituations

This rgpresents the prohibited substitutions infoset property. It is computed from the block.
lexicalFinal

This cpncrete attribute represents the value of the final attribute.

block
This cpncrete attribute represents the value of the block attribute.
mixed
This cpncrete attribute represents the value of the mixed attribute.
contengAnnotation

This cpncrete reference represents the annotation content of ascomplexContent element or a simpleContent element.
baseBpeDefinition

This rgpresents the base type definition infoset property.
conteny

This cpncrete reference represents the simple type content or particle content of a complexType element. It will be null,
an XSPSimpleTypeDefinition, or an-XSDParticle.

contenfType

This r¢presents the value of the content type infoset property. It is computed from the content. It will be null, pn
XSDSimpleTypeDefinition/ or an XSDParticle.

attributeUses
This rgpresents-the attribute uses infoset property. It is computed from the attribute contents.

attribite€ontents

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.

syntheticParticle

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

synthe

This rq
10.2.
A repr
10.2.
A reprf
‘Attrity

value

This rq
the lex

constr
This rd
form

This ¢
attribu

lexical

This ¢
attribu

global

This i1
definit]

icWildcard

presents the attribute wildcard infoset property, if the rules require a synthesized wildcard.
7 XSDComponent
esentation of the model object ‘Component.’ It is the root of the infoset hierarchy!

8 XSDFeature

esentation of the model object ‘Feature.’ It is used to represent aspeets common to ‘Element Declaratio
ute Declaration.’

presents the value of the attribute value constraint or eleniént value constraint infoset property. It is comyj
ical value.

int

presents the constraint of the attribute value ednstraint or element value constraint infoset property.

bncrete attribute represents the value, of the attribute form attribute or the element form attribute. It, alon
te form default and element fofimidefault of the schema, affects the target namespace of locally scoped

Value

bncrete attribute represénts the value of the attribute fixed or default attribute or the element fixed or dg
fe.

dicates.wiiether the feature is globally scoped. Its value is false if the feature is declared within a comp
on,an/attribute group definition, or a model group definition.

hs’ and

uted from

o with the

features.

fault

lex type

featur

Reference

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 i the same result as either the element ‘Type Definition’ reference or the attribute ‘Type Definition’ refefence.
10.2.p XSDldentityConstraintDefinition

A reprpsentation of the model object ‘Identity Constraint Definition.’
identityConstraintCategory

This r¢presents the identity constraint category infoset property.
annotdtion

This r¢presents the annotation infoset property.

referercedKey

This r¢presents the referenced key infoset property.

selectqr
This r¢presents the selector infoset property.
fields

This r¢presents the fields infoset property. The-ficlds are of type XSDXPathDefinition.
10.2.10 XSDModelGroup

A reprpsentation of the model object “Model Group.’
compofitor

This r¢presents the conpositor infoset property.
annotdtion

This rgpresents:the annotation infoset property.

contenys,

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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10.2.11 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 rgpresents the value of the attribute declaration name, attribute group definition name, complex type‘definifion name,
element declaration name, identity constraint definition name, model group definition name, notation-declaration name, or
simple| type definition name (*) infoset property.

targetlNamespace

This r¢presents the value of the attribute declaration target namespace, attribute group defiiition target namespace,
compl¢x type definition target namespace, element declaration target namespace, identity constraint definition [target
namespace, model group definition target namespace, notation declaration target aniespace, or simple type ddfinition
target namespace (*) infoset property. It is computed from the target namespace‘of the schema and should typicglly not be
set dirgctly; in the case of locally scoped features, the value is also affected by-the form.

aliasNpme

This i a constructed name for an anonymous component. In order toymake it relatively meaningful, it can be cpnstructed
by usipg the name of the containing component and an indicatign, of the relation to that component, For example,

“E . type” would be the alias name of the anonymous type definition of the element “E” and “LT . item” would be the
alias npme of the anonymous item type definition of the li§t\type defintion “LT.”

uRl

This if equivalent to the string
<targpt namespace>#<name>

where Ja null target namespace is takeno mean an empty string.
aliasURI

This if equivalent to the string
<targgt namespace>#<alias.name>

where [a null target namespace is taken to mean an empty string.
gNamd

This cpncreteyattribute is this named component's ‘QName.’

1 02 HSDSUhUIIIa

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 cpncrete attribute represents the value of the targetNamespace attribute.
attributeFormDefault

This cpncrete attribute represents the value of the attributeFormDefault attribute.
elemertFormDefault

This cpncrete attribute represents the value of the elementFormDefault attribute.
finalDefault

This cpncrete attribute represents the value of the finalDefault attribute.
blockDefault

This cpncrete attribute represents the value of the blockDefault attribute.

versiof
This cpncrete attribute represents the value of the version attribute.

contenfs

This cpncrete reference represents the contents defined within the body of a schema element.
elementDeclarations

This r¢presents the element declarationg infoset property. It is computed from the contents.
attributeDeclarations

This r¢presents the attribute déclarations infoset property. It is computed from the contents.
attribute GroupDefinitions

This r¢presents the dttribute group definitions infoset property. It is computed from the contents.
typeDdfinitions

This r¢presents the type definitions infoset property. It is computed from the contents.

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

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.

referefcingDirectives

This r¢presents the directives that have this schema as their ‘Resolved Schema’ reference or ‘Incorporated Schema
refererjce.

rootVelsion
This walks the original versions until it hits one that has no original version.
originglVersion

This r¢presents the schema from which an incorporated version originates. Thelroot version has itself as its orfginal
version.

incorppratedVersions

This r¢presents those versions of this schema that have been includéd into a schema with a different namespage or have
been otherwise redefined.

schemqForSchema

This r¢presents the ‘schema for schemas.’ It is computed from the schema for schema namespace.
10.2.13 XSDScope

A reprpsentation of the model object ‘Scope.” This is used to represent the types the scope property of XSDFepture (i.e.,
‘Scherha’ and ‘Complex Type Definition:’

10.2.14 XSDSimpleTypeDefinition

A representation of the.model object ‘Simple Type Definition.” For the properties with names of the form
effectipeXxxFacet, effective means that the value of the property is computed based on the direct facets of this fype, or, if
the fadet is not present, is computed recursively from the base type.

variet)

This rgpfesents the variety infoset property. It is computed based on the presence or absence of an item type or ¢f 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
elemert.

facetChntents

This cpncrete reference list represents the facet contents of a restriction. There are properties withmatnes of the form
XxxFafcet that provide direct access to the individual facets.

facets
This r¢presents the facets infoset property. It is computed from the facet contents.
membarTypeDefinitions

This r¢presents the member type definitions infoset property. When constrycting a union type, each anonymous member
type should be added to both this list and to the contents list. The varietyis determined automatically by the pfesence of
membgr type definitions.

fundamentalFacets

This rgpresents the fundamental facets infoset property. It is‘a‘computed property.
baseBipeDefinition

This rgpresents the base type definition infoset property.

primitiveTypeDefinition

This r¢presents the primitive type definition infoset property.

itemTypeDefinition

This rdpresents the item type definition infoset property. When constructing a list type, an anonymous item type| should be
both s¢t using this method and added to the contents list. The variety is determined automatically by the preseince of an
item type definition.

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

minFaget

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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This represents the XSDMinlInclusiveFacet of the facet contents.
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This represents the XSDMinExclusiveFacet of the facet contents.
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maxEX
This rd
length/
This rd
white$|
This rd
enume
This rd
pattery
This rd
cardin
This rd
numer:
This rd
maxLe
This r¢
minLe
This r¢
totalD
This ¢

ordere

clusiveFacet

presents the XSDMaxExclusiveFacet of the facet contents.

Facet

presents the XSDLengthFacet of the facet contents.

paceFacet

presents the XSDWhiteSpaceFacet of the facet contents.

rationFacets

presents the XSDEnumerationFacet of the facet contents.
Facets

presents the XSDPatternFacet of the facet contents.
lityFacet

presents the XSDCardinalityFacet of the fundamental facets.
cFacet

tpresents the XSDNumericFacet of the jfundamental facets.

ngthFacet

presents the XSDMaxLengthFacet of the facet contents.

gthFacet

presents the XSDMinLengthFacet of the facet contents.
gitsFacet

presents;the XSDTotalDigitsFacet of the facet contents.

Facet

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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