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Foreword

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

The main purpose of this International Standard (XML) 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 19501, and
metadata r puoituﬁca/ﬁ ameworksbased-on-thetvieta Cb]cut Fau;:;ty (lnvl:CF), ISOHEES 19502) Hdistrbtted heterOgeneOUS

environments. This International Standard integrates three key industry standards:

» XML - eXtensible Markup Language, a W3C standard.
» UML - Unified Modeling Language, an OMG modeling specification, which is nqw:SO/IEC 19501.

» MOF - Meta Object Facility (ISO/IEC 19502).

The OMG [adopted the XMI (version 1.0) in February 1999. It was developed as.d\tesponse to a request [for proposal,
issued by the OMG Analysis and Design Task Force, for a model and metadata interchange facility. The[purpose of the
facility wap to support the interchange of metadata (such as ODP UML models). The most recent revisign of XMl, 2.0,
was submifted by the XMI Revision Task Force in October, 2002, and includes corrections and clarificatjons to the
original spgcification, and changes to accommodate revisions to the ¥4 version of MOF.

The rapid growth of distributed processing has led to a need for a.coordinating framework for this standgrdization and
ITU-T Redommendations X.901-904 | ISO/IEC 10746, Open Distributed Processing — Reference Modgl (RM-ODP)
provides such a framework. It defines an architecture in which.support of distribution, interoperability, and portability can
be integrated. RM-ODP Part 2 (ISO/IEC 10746-2) definesthe foundational concepts and modeling framgwork for
describing|distributed systems. RM-ODP Part 3 (ISO/IEC 10746-3) specifies a generic architecture of ogen distributed
systems, expressed using the foundational conceptszand framework defined in Part 2.

While not Jimited to this context, this International Standard is relevant to work on the standardization of Open
Distributeq Processing (ODP).
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INTERNATIONAL STANDARD ISO/IEC 1

9503:2005(E)

Information technology — XML Metadata Interchange (XMI)

1

This |

Scope

ternational Standard Inm\/irlpc Qpnrifirafinnc for:

a.

b.
c.

d.

Schemas.
A set of XML Document production rules for encoding and decoding MOF based‘metadata.
Design principles for XMI based Schemas and XML documents.

A set of production rules for importing XML DTDs to a MOF based meétamodel.

This Ipternational Standard enhances metadata management and metadata interoperability in distribu

enviro
addres|

bes stream based metadata interoperability in the object analysis ‘and design domain, XMI (in

MOF based) is equally applicable to metadata in many other doniains.

2

The fol
edition
applies

21
- IT

Pr
. IT
Pr
2.2
. IS

Normative references

cited applies. For undated references, the“latest edition of the referenced document (including

dentical Recommendations | International Standards

[J-T Recommendation X.902 (1996) | ISO/IEC 10746-2:1996, Information technology —
pcessing — Reference Medél: Foundations

[J-T Recommendation X.903 (1996) | ISO/IEC 10746-3:1996, Information technology —
pcessing — Reference Model: Architecture

nternational Standards

D/AEC10646:2003, Information technology — Universal Multiple-Octet Coded Character Set (U

A set of XML Schema Definitions (XSD) production rules for transforming MOF based metanLodeIs into XML

ted object

nments in general and in distributed development environments, invparticular. While this International Standard

part because it is

owing referenced documents are indispensable for the application of this document. For dated r¢ferences, only the

any amendments)

Open Distributed

Open Distributed

CS)

- ISO/IEC 19501, Information technology — Open Distributed Processing — Unified Modeling Language (UML)
Version 1.4.2

- ISO/IEC 19502, Information technology — Meta Object Facility (MOF)

«  W3C XML 1.0 : http://www.w3.org/TR/REC-xml — February, 2004
«  W3C XSD 1.0 http://www.w3.org/TR/xmlschema-0/, xmlschema-1, xmlschema-2
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3 Abbreviations

DTD Document Type Definition
MOF Meta Object Facility

UML Unified Modeling Language
XMl At vietadatatnterchange
XSD XML Schema Definition
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4.1

ISO/IEC 19503:2005(E)

XMI Schema Design Principles

Purpose

This Clause contains a description of the XML Schemas that may be used with the XMI specification to allow some
metamodel mformatron to be verrfred through XML validation. The use of schemas in XMl is descrrbed first, followed by

a brief descri

defined by
motivation
linking, tail

It is possib
compliant 1

This Clause

You may sj
required to
produced n
generate XJ
the tag valy

42 U

An XML sq

XML document. This specification provides rules.by which a schema can be generated for any valid XM

MOF-based
if one exist
of the docu

It can be ad
validation i
burden of p
rely solely
verification

Each XML
required by
elements th

XMI. Those descriptions are followed by more complete descriptions that provide example§-il
for the XMI schema design in the areas of metamodel class specification, transmitting incomp
oring schema production, transmitting metadata differences, and exchanging documents betws

e to define how to automatically generate a schema from the MOF metamodel to-tepresent an
netamodel. That definition is presented in Clause 5.

describes XMI 2.0 schemas; Clause 5 describes how to create XMI 2.9"schemas.

ecify tag value pairs as part of the MOF metamodel to tailor the schemas that are generated,
do so. Using these tag value pairs requires some knowledge of XML schemas, but the schemg
ight perform more validation than the default schemas. See Clause 7 for a complete descriptig
ML schemas using these tag value pairs. Sub clause 4.11, “Tailoring Schema Production,” on pa
es, their affect on schema production, and their impact-on/document serialization.

se of XML Schemas

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

metamodel. However, the use of schemas is optional; an XML document need not reference
. The resulting document can be processed more quickly, at the cost of some loss of confideng
ment.

vantageous to perform XMLJvalidation on the XML document containing MOF metamodel d
5 performed, any XMLsyprocessor can perform some verification, relieving import/export prog
erforming these checks. It is expected that the software program that performs verification wil
bn XML validation;for all of the verification, however, since XML validation does not perfor
that could be.done.

document that contains metamodel data conforming to this specification contains: XML elem
this specification, XML elements that contain data that conform to a metamodel, and, optiong
at contaln metadata that represent extensions of the metamodel Metamodels are explicitly ide

elements re|

XML element
lustrating the
lete metadata,
en tools.

y MOF-

but you are not
s that are

n of how to
he 23 describes

emantics of an
-transmissible
h schema, even
e in the quality

hta. If XML
ams of the

I not be able to

h all of the

pnts that are
lly, XML
htified in XML

nema.

Performing XML validation prowdes useful checkrng of the XML elements that contain metadata about the information

transferred,

the transfer information itself, and any extensions to the metamodel.

The XML Namespace specification has been adopted by the W3C, allowing XMI to use multiple metamodels 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 nhamespace prefixes, are used to identify which

schemas to
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4.2.1 XML Validation of XMl documents

XML validation can determine whether the XML elements required by this specification are present in the XML
document containing metamodel 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 metamodel data conforms to a metamodel. Although some
checking can be done, it is impossible to rely solely on XML validation to verify that the information transferred satisfies
all of a metamodel’s semantic constraints. Complete verification cannot be done through XML validation-tecause it is not
currently possible to specify all of the semantic constraints for a metamodel in an XML schema, and\the fules for
automatic deneration of a schema preclude the use of semantic constraints that could be encoded in,a schema manually,
but cannot pe automatically encoded.

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

4.2.2 Requirements for XMI Schemas

Each schema used by XMI must satisfy the following requirements:

« All KML elements and attributes defined by the XMI specification must be imported in the schema. They cannot be
put directly in the schema itself, since there is only one target hamespace per schema.

—

« Metamodel constructs have corresponding element declarations, and may have an XML attribute declgration, as
desgribed below. In addition, some constructs also haye a complexType declaration. The declarations may utilize
groyps, attribute groups, and types, as described belaw.

» Any XML elements that represent extensions to, the metamodel may be declared in a schema, althougl it is not
necgssary to do so.

By default,|XMI schemas allow incomplete imetadata to be transmitted, but you can enforce the lower bolind of
multiplicitigs if you wish. See 4.9, “Transmitting Incomplete Metadata,” on page 18 for further details.

4.3 Basic Principles

This sub clause discusses the.basic organization of an XML schema for XMI. Detailed information about|{each of these
topics is in¢luded later irwthis Clause.

4.3.1 RequiredXML Declarations

This specification requires that XML element declarations, types, attributes, and attribute groups be inclugled in schemas
to enable XML validation of metadata that conforms to this specification. Some of these XML elements contain metadata
about the metadata to be transferred. For example, the identity of the metamodel associated with the metadata, the tool
that generated the metadata, whether the metadata has been verified, etc.

All XML elements defined by this specification are in the namespace “http://www.omg.org/XMI.” The XML namespace
mechanism can be used to avoid name conflicts between the XMI elements and the XML elements from your MOF
models.
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In addition to required XML element declarations, there are some attributes that must be defined according to this
specification. Every XML element that corresponds to a metamodel 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.

432 M

etamodel Class Representation

Every meta
complexTy
association
association
order on th

By default,
to specify H
using XML
433 M
Every XMI
included in
considerabl
will validat
schema for
for the incl
for a partic
that represg

Tools that
engineering
elements m

44 X

Every XMl
An

An

model class is represented in the schema by an XML element whose name is the class name,
be whose name is the class name. The declaration of the type lists the attributes of the class; r
ends relating to the class; and the classes that this class contains, either explicitly or, through

. By default, the content models of XML elements corresponding to metamodel classes do no
P attributes and references.

XMl allows you to serialize features using either XML elements or XML attributes; however, X
ow to serialize them if you wish. Containment references and multivalued attributes always a
elements.

etamodel Extension Mechanism

schema contains a mechanism for extending a metamodel/class. Zero or more extension elen;
the content model of each class. These extension elements have a content model of ANY, allg
e freedom in the nature of the extensions. The processContents attribute is lax, which means t
b the elements in the extension if a schema is available for them, but will not report an error i
them. In addition, the top level XMI elementumay contain zero or more extension elements, V
sion of any new information. One use of:the extension mechanism might be to associate disp
lar tool with the metamodel class represented by the XML element. Another use might be to
nts extensions to a metamodel.

ely on XMI are expected to stare the extension information and export it again to enable roun

ay be declared in schemas, but are not required to be.

MI Schema‘and Document Structure

schema consists of the following declarations:

XML version processing instruction. Example: <? XML version="1.0" ?>

hs well as a
bferences to
omposition
[ impose an

Ml allows you
e serialized

ents are

wing

nat processors
f there is no
vhich provides
ay information
transmit data

d trip

, even though it is unlikely(they will be able to process it further. XML elements that are put i the extension

alled extended

pptional encoding declaration that specifies the character set, which follows the 1SO-10646 (also g

Unicode) standard.
Example: <? XML version="1.0" ENCODING="UCS-2" ?>.

Ani

Dec

Any other valid XML processing instructions.

A schema XML element.

mport XML element for the XMI namespace.

larations for a specific metamodel.

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

© ISO/IEC 2005 - All rights reserved


https://iecnorm.com/api/?name=78c0886ded350b3c99a171aa1cdecf46

ISO/IEC 19503:2005(E)

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

Any other valid XML processing instructions.

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

The top ele
instance of
root elemer
embed XM

4.5

This sub cl
of MOF fo
extensions,

Using an X
use of stand
objects. A
451 X
When the X
XML elemd

/www.omg.
importing t

In addition,
id attribute,
the XMI m

In the decld
the namesp

452 X

XMl Model

nent of the XMT information structure 1s either the XMT element, or an XML element corresp

a class in the MOF metamodel. An XML document containing only XMI information will*ha

t of the document. It is possible for future XML exchange formats to be developed thatexten
elements within their XML elements.

huse describes the model for XMI document structure, called the XMl anodel. The XMI mode
describing the XMI-specific information in an XMI document, suchas the version, documen
and differences.

MI model enables XMI document metadata to be treated in the\same fashion as other MOF met
ard MOF APIs for access to and construction of XMI-spesific information in the same manne
alid XMI document may contain XMI metadata but is.not required to.

ML Schema for the XMI Model

MI model is generated as an XML Schema\following the XMI schema production rules, the r
nt and attribute declarations. These declarations are shown in Clause 8 and given the XML na
prg/XMI.” Every XMI-compliant schema must include the declarations of the following XML
ne declarations in the XMI namespace “http://www.omg.org/XMI.”

there are attribute declarations-and attributeGroup declarations that must be imported also. Th
and the ldentityAttribs, LinKAttribs, and ObjectAttribs attribute groups. These constructs are
hdel.

rations that follog, the XML Schema namespace, whose URI is “http://www.w3.0rg/2001/XM
hce prefix “xsd;® the XMI namespace is the default namespace.

MI Model'Classes

There are tlpree diagrams that describe the XMI model. The details of the classes are described in the sub

onding to an
e XMI as the
d XMI and

is an instance
ation,

pdata, allowing
as other MOF

bsult is a set of
mespace “http:/
elements by

lese include the
not defined in

LSchema,” has

clauses below.

This sub clause gives an overview of the moder.

Figure 4.1 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 version, documentations, differences
(add, replace, delete in Figure 4.2), 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 is the data type for strings in the MOF model with XML Schema data type of “http://www.w3.0rg/2001/
XMLSchemat#string.” The Integer datatype is the data type for integers in the MOF model with XML Schema data type
of “http://www.w3.0rg/2001/XMLSchema#integer.”
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XMI Documentation
<<0..1>> version : String <<0..*>> contact : String
<<0..1>> documentation : Documentation <<0..*>> exporter : String
<<0..1>> difference : Difference <<0..*>> exporterVersion : String
<<0..1>> extension : Extension <<0..*>> longDescription : String

G-..“ D:IUItDCD\JI;}Jt;UII . Stl;llg
<<0..*>> notice : String
<<0..*>> owner : String

Extension
ektender : String <<dSat§1type>>
<kO0..1>> extenderld : String tring

Figure 4.1 { The XMI Model for the XMI element, documentation, and extension

The differepces information (Figure 4.2) is described as additions, deletions, and replacements to target opjects. The
objects refdrenced by the differences may be in the same or different documents. The differences informagion consists of
the Add, Delete, and Replace classes, which specify a set of differences and refer to MOF objects that arg¢ added or
removed. Note that the RefBaseObject class is a placeholder, for specifying that a Difference has a target that can refer to
any objects| The RefObject class is not included in the reguired element declarations.

The XML $chema declarations for each element of the XML model are given in the following sub clause$. They may be
generated by following the XMI production of XML Schema rules defined in Clause 7, except for the XMI class and the
XMI attribytes described in 4.6, “XMI Attributes,” on page 12.
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+addition RefBaseObject
(from MOF) +replacement
0..* 0.
0..* +target
Difference +container
0..1
0..*
+difference
Add Delete Replace

<<0..1>p position : integer

<<fatatype>>

integer

Figure 4.2
453 X

The top lev

<xsd:comp
<xsd:choi
<xsd:any
</xsd:cho

The XMI Model for differences

MI

exType name="XMI">

processContents="strict"/>
ce>

<xsd:attri

puteref="id"/>

Ce minO¢curs="0" maxOccurs="unbounded">

<gQ/.1>> position : Integer

el XML element for~XMI documents containing only XMI data is the XMI element. Its declaration is:

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

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

form="qualified"/>

<xsd:attribute name="version" type="xsd:string" use="required" fixed="2.0"

form="qualified"/>

</xsd:complexType>

<xsd:element name="XMI" type="XMI"/>
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The version attribute is required to be set to “2.0.” This indicates that the metadata conforms to this version of the XMl
specification. Revised versions of this standard will have another number assigned by the OMG.

The XMI element need not be the root element of an XML document; you can include it inside any XML element that
was not serialized according to this specification. If a document contains only XMI information, the XMI element is
typically not present when there is only a single top-level object. The xmi:version attribute is used to denote the start of
XMI information and identify the XMI version, when the XMI element itself is not present. Clause 8 contains examples
of the use of the XMI element.

The XMl ¢

The attribut
the tag enfq

Since the X
one excepti
elements: 0
Therefore,

declaration

The serialiZ

The XMI model package has the following tag settings:

+ tag
+ tag
« tag

. tag
454 E

The Extens
a multivalu
Schema forf

<xsd:comp
<xsd:choi
<xsd:any
</xsd:cho
<xsd:attri

ass has the tag contentType set to “any” to indicate that any XMI element may be present-in.t

e version has the tag form set to “qualified,” the tag fixedValue set to “2.0,” the tag attribute sg
rceMinimumMultiplicity set to “true.”

MI model is an instance of MOF, it can be serialized using the same rules as any’other MOF m
on. Using the default serialization rules would result in the XMI version attribute appearing tv
nce directly from the XMI version attribute, and once through the inclusion of the ObjectAttri
he version attribute that belongs to the ObjectAttribs attribute group must be excluded from t
See 6.3.1, “Overall Document Structure,” on page 50 for details @n how the XMI class is ser

ation of the XMI element is special — it is defined by the XKL Document Production rules i

hsURI set to “http://www.omg.org/XMI”
hsPrefix set to “xmi”
uperClassFirst set to “true”

IseSchemaExtension set to “true”
Ktension

on class is designed to,contain extended information outside the scope of the user metamodel.
bd attribute of the XIMClass and may also be embedded in specific locations in an XMI docu
extension is:

lexType name={"Extension">

ce minOceuts="0" maxOccurs="unbounded">
processContents="lax"/>

ce>

boateref="id"/>

he XMI stream.

t to “true,” and

etamodel, with
vice in XMl

bs group.

he XMI type
alized.

n Clause 8.

Extensions are
ment. The

<xsd:attributeGroup ref="ObjectAttribs"/>

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

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

<xsd:element name="Extension" type="Extension"/>
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The extender attribute should indicate which tool made the extension. It is provided so that tools may ignore the
extensions made by other tools before the content of the extensions element is processed. The extenderID is an optional
internal ID from the extending tool. The other attributes allow individual extensions to be identified and to act as proxies
for local or remote extensions.

The Extension class in the MOF model has the tag contentType set to “any” and the processContents tag set to “lax.” The
extender and extenderID attributes have the tag attribute set to “true.”

455 Dpcumentation

The Docunjentation class contains information about the XMI document or stream being transmitted; for jnstance the

owner of the document, a contact person for the document, long and short descriptions of the document, the exporter tool
that created the document, the version of the tool, and copyright or other legal notices regarding the document. The data
type of all the attributes of Documentation is string. The XML Schema generated for Ddeumentation is:

<xsd:compjexType name="Documentation">

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

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

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

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

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

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

<xsd:elefnent name="notice" type="xsd:string"/>

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

<xsd:elenent ref="Extension"/>
</xsd:chojce>
<xsd:attribute ref="id"/>
<xsd:attrilbuteGroup ref="0ObjectAttribs"/>
<xsd:attrilbute name="contact" type="xsd:string" use="optional"/>
<xsd:attribute name="exporter" type="xsd:string" use="optional"/>
<xsd:attribute name="exporterVersioni*type="xsd:string" use="optional"/>
<xsd:attribute name="longDescription" type="xsd:string" use="optional"/>
<xsd:attrilbute name="shortDeScription" type="xsd:string" use="optional"/>
<xsd:attribute name="notiee~type="xsd:string" use="optional"/>
<xsd:attripute name="owner" type="xsd:string" use="optional"/>

</xsd:complexType>

<xsd:elemgnt namé="Documentation" type="Documentation"/>

456 AddjReplace, and Delete

The Add class represents an addition to a target set of objects in this document or other documents. The position attribute
indicates where to place the addition relative to other XML elements. The default, -1, indicates to add the new elements
at the end of the target element. The addition attribute refers to the set of objects to be added. Both of these attributes
have the tag attribute set to “true.”

The Replace class represents the deletion of the target set of objects and the addition of the objects referred to in the
replacement attribute. The position attribute indicates where to place the replacement relative to other XML elements.
The default, -1, indicates to add the replacing elements at the end of the target element. The replacement attribute refers
to the object that will replace the target element. Both of these attributes have the tag attribute set to “true.”
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The Delete class represents a deletion to a target set of objects in this document or other documents.

The Difference class is the superclass for the Add, Replace, and Delete classes.

The declarations for these classes are:

<xsd:complexType name="Difference">
<xsd:choice minOccurs="0" maxOccurs="unbounded">

<xsd:elefremtTrame="target">
<xsd:cqmplexType>
<xsd:dhoice minOccurs="0" maxOccurs="unbounded">
<xsdjany processContents="skip"/>
</xsd:thoice>
<xsd:gnyAttribute processContents="skip"/>
</xsd:cpmplexType>
</xsd:elgment>
<xsd:element name="difference" type="Difference"/>
<xsd:element name="container" type="Difference"/>
<xsd:elenent ref="Extension"/>
</xsd:chojce>
<xsd:attribute ref="id"/>
<xsd:attributeGroup ref="ObjectAttribs"/>
<xsd:attribute name="target" type="xsd:IDREFS" use="optianal"/>
<xsd:attribute name="container" type="xsd:IDREFS" use="optional"/>
</xsd:complexType>

<xsd:elemegnt name="Difference" type="Difference”/>

<xsd:complexType name="Add">
<xsd:complexContent>
<xsd:extension base="Difference"»
<xsd:atfribute name="position" type="xsd:string" use="optional"/>
<xsd:atfribute name="addition! ‘type="xsd:IDREFS" use="optional"/>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>

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

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

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

© ISO/IEC 2005 - All rights reserved
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<xsd:complexType name="Delete">
<xsd:complexContent>
<xsd:extension base="Difference"/>
</xsd:complexContent>
</xsd:complexType>

<xsd:element-name="Delete f\I/:m:\— Delote'" />

4.6 XMI Attributes

This sub clause describes the XML attributes that are used in the production of XML documents and Schemas. By
defining a gonsistent set of XML attributes, XMI provides a consistent architectural structure’enabling copsistent object
identity and linking across all assets.

4.6.1 Element Identification Attributes

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

Two of thege attributes are declared in an attribute group called-ldentityAttribs; the id attribute is declargd globally,
because yoll may change the name of the id attribute using thé\idName tag. Placing these attributes in an jattribute group
prevents erfors in the declarations of these attributes in schiemas. Its declaration is as follows:

<xsd:attribfite name="id" type="xsd:ID"/>

<xsd:attribpiteGroup name="IldentityAttribs">

<xsd:attribute name="label" type="xsd:strihg" use="optional"
form="qualified"/>
<xsd:attribute name="uuid" type="xsd:string" use="optional"
form="qualified"/>
</xsd:attriguteGroup>

id
XML semaptics requirecthe values of this attribute to be unique within an XML document; however, the yalue is not
required to [be glopally’unique. This attribute may be used as the value of the idref attribute defined in the next sub

clause. It may alsoybe included as part of the value of the href attribute in XLinks. An example of the use pf this attribute
and the othgraftributes in this sub clause can be found in 4.10.3, “Example from UML,” on page 22.

label

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

12 © ISO/IEC 2005 - All rights reserved
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uuid

The purpose 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 put the MOF UUID in the uuid XML attribute when encoding the MOF data in XMI. For example, to
UUID as defined by The Open Group, the UUID would be preceded by “DCE:”. The values of this attribu
in the href attribute in simple XLinks. XMI does not specify which UUID convention is chosen.

The form of-the LD (I Inl\/nrcnll\]/ Unigue Idnnflflnr) is taken from a standard defined hy the ﬂpnn Gro

include a DCE
te may be used

Ip (was Open

Software Fpundation). This standard is widely used, including by Microsoft for COM (GUIDs) and byvmpany companies

for DCE, which is based on CORBA. The method for generating these 128-bit IDs is published in the-sta
effectivenegs and uniqueness of the IDs is not in practice disputed.

ndard and the

When a UYID is placed in an XMl file, the form is “id namespace:uuid.” The id namespacgof-UUIDs is [typically DCE.

An example is “DCE:2fac1234-31f8-11bh4-a222-08002b34c003.”

The MOF refID() is often used as the uuid in XMI implementations.

4.6.2 L|nking Attributes

XMI requirps the use of several XML attributes to enable XML elements te’refer to other XML elements |
of the attriqutes defined in the previous sub clause. The purpose of ¢hese attributes is to allow XML elem

sing the values
ents to act as

simple XLiphks or to hold a reference to an XML element in the same  document using the XML IDREF mechanism. See

4.10, “Linkling,” on page 19.

The attributes described in this sub clause are included in-aw attribute group called LinkAttribs. The attr
declaration fis:

<xsd:attribpiteGroup name="LinkAttribs">
<xsd:attrjpute name="href" type="xsd:string* use="optional"/>
<xsd:attribute name="idref" type="xsd:IDREF" use="optional"
form="qualified"/>
</xsd:attriguteGroup>

The link atfributes act as a union‘efitwo linking mechanisms, any one of which may be used at one time. T|
are the XLink href for advapeed/linking across or within a document, or the idref for linking within a do

Simple XUink Attribytes

The href aftribute_declared in the above entity enables an XML element to act in a fashion compatible w
XLink accdrding torthe XLink and XPointer W3C recommendations. The declaration and use of href is d
XLink and P Pomter specmcatlons XMI enables the use of simple XLlnks XMI does not preclude the u

bute group

he mechanisms
cument.

th the simple
efined in the
e of extended

the attributes defined in the LinkAttribs group.

g in addition to

To use simple XLinks, set href to the URI of the desired location. The href attribute can be used to reference XML
elements whose id attributes are set to particular values. The id attribute value can be specified using a special URI form

for XPointers defined in the XLink and XPointer recommendations.

© ISO/IEC 2005 - All rights reserved
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idref

This attribute allows an XML element to refer to another XML element within the same document using the XML IDREF
mechanism. In XMI documents, the value of this attribute should be the value of the id attribute of the XML element
being referenced.

4.6.3 Version Attribute

The versior] attribute must be present for XMI objects that are not serialized in an XMI XML element anfl are not
serialized ip an XML element representing another object. The attribute value, if present, must be 2,0 indicating that the
object was perialized according to this specification:

<xsd:attribpite name="version" type="xsd:string" fixed="2.0"/>

4.6.4 Type Attribute

The type atfribute is used to specify the type of object being serialized, when the-typé is not known from the model. This
can occur if the type of a reference has subclasses, for instance. The declaration-of the attribute is:

<xsd:attribpite name="type" type="xsd:QName" form="qualified"/>

Rather than| including the IdentityAttribs, and LinkAttribs attribute groups, and the version and type attrifjutes in the
declarationg for each MOF class, the XMI namespace includes thefollowing declaration of the ObjectAttribs attribute
group for the attribute declarations that pertain to objects:

<xsd:attribiteGroup name="0ObjectAttribs">

<xsd:attributeGroup ref="ldentityAttribs"/>

<xsd:attributeGroup ref="LinkAttribs"/>

<xsd:attribute name="version" type="xsd:string" use="optional" fixed="2.0"
form="qualified"/>
<xsd:attribute name="type" type="xsd:QName" use="optional"
form="qualified"/>
</xsd:attriguteGroup>

4.7 XMl Type

The XMI npmespace contains a type called Any. It is used in the XMI 2.0 schema production rules for clpss attributes,
class referepces, and class compositions. The declaration of this type is part of the fixed declarations for XMI 2.0. The
Any type allows-any content and any attributes to appear in elements of that type, skipping XML validation for the

element’s cpntent-and attributes. The declaration of the type is as follows:

<xsd:complexType name="Any">
<xsd:choice minOccurs="0" maxOccurs="unbounded">
<xsd:any processContents="skip"/>
</xsd:choice>
<xsd:anyAttribute processContents="skip"/>
</xsd:complexType>

By using this type, the XMI 2.0 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 to the Any type declaration without
affecting generated XMI 2.0 schemas.

14 © ISO/IEC 2005 - All rights reserved
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4.8 Metamodel Class Specification

This sub clause describes in detail how to represent information about metamodel classes in an XMI compliant schema. It
uses the EBNF grammar in the “XML Schema Production” clause to describe the manner in which attributes,
associations, and containment relationships are represented in an XML schema, including how inheritance between
metamodel classes is handled. It uses a short example to explain the encoding.

481 Namespace Qllalifind XML Element Names

When the gfficial schema for a metamodel is produced, the schema generator must choose one or more’ namespace URIs
that uniquely identify the XML namespaces in the metamodel. XML processors will use those namespacq URIs to
identify thel schemas to use for XML validation, as described in the XML schema specification,

The XML ¢lement name for each metamodel class, package, and association in a documentis its short ngme. The name
for XML tdgs corresponding to metamodel attributes and references is the short namé of the attribute or feference. The
name of XML attributes corresponding to metamodel references and metamodel attributes is the short na:Ine of the

reference of attribute, since each tag in XML has its own namespace.

Each namegpace is assigned a logical URI. The logical URI is placed in the.namespace declaration of the XMl element in
XML documents that contain instances of the metamodel. The XML namespace specification assigns logical names to
namespaceqg that are expected to remain fixed throughout the life ofcall\uses of the namespace since it prqvides a
permanent global name for the resource. An example is “http://schema.omg.org/spec/UML/1.4.” There is po requirement
or expectatfon by the XML Namespace specification that the logical URI be resolved or dereferenced duiing processing
of XML documents.

The following is an example of a UML model in an XM{>document using namespaces.

<xmi:XMI version="2.0"
mins:UML="http://schema.omg.org/spec/UML/1.4"
ximlns:xmi="http://schema.omg.org/spec/XMl|/2.0" >
<UML:CIgss name="C1">
<feature xmi:type="UML:Attribute!’ name="al" visibility="private"/>
</UML:Clpss>
</xmi:XMI>]

The model has a single class named C1 that contains a single attribute named al with visibility private. The XMI element
declares the version of XN and the namespace for UML with the logical URI.

4.8.2 Metamoedel Multiplicities

In XM 1.1l _the mnlfiplir‘ifipq from the metamodel were ignnrpd since DTDs were nat able to validate m Jltiplicities
without ordering the content of XML elements. By default, XMI produces schemas that ignore multiplicities also.

You may tailor the schemas produced by XMI by specifying tag values in the MOF metamodel. 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.

Metamodel multiplicities map directly from the MOF definition of multiplicity, which is a lower bound and an upper
bound, to schema XML attributes called “minOccurs” and “maxOccurs.” The minOccurs XML attribute corresponds to
the lower bound for the multiplicity, and the maxOccurs XML attribute corresponds to the upper bound for the
multiplicity.
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4.8.3 Class Specification

Every metamodel class is decomposed into three parts: attributes, associations, and compositions. A class is represented
by an XML element, with an XML element for each attribute, reference, and composition. The XML element for the class
includes the inherited attributes, associations, and composition.

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 represgntation of a metamodel class named “c” is shown below for the simplest case where “c” degs|not have any
attributes, gssociations, or containment relationships:

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

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

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

</xsd:choice>

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

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

If the class has attributes, associations, or compositions, the XML, elements for them are put in the all group of the content
model, as explained below.

4.8.4 Attribute Specification

The represgntation of attributes of metamodel class\“c” uses XML elements and XML attributes. If the metamodel
attribute types are primitives or enumerations, then by default XML attributes are declared for them as wgll as XML
elements. The reasons for this encoding chajice are several, including: the values to be exchanged may be| very large
values and pnsuitable for XML attributes;and may have poor control of whitespace processing with optiops which apply
only to element contents. The default encoding can be changed using the XMI “attribute” and “element” tags. See 4.11.4,
“XML element vs XML attribute,on‘page 25 for information on how these tags affect encoding. See 4.11.1, “XMI Tag
Values,” on| page 23 for a complete list of XMI tags.

The declardtion of each attribUte named “a” is as follows:
<xsd:elemgnt namez="a" type="type specification"/>

The XML glement,corresponding to the attribute is declared in the content of the complexType correspondfing to the class
that owns the‘attribute. The type specification is either an XML schema data type, an enumeration data type, or a class
from the metarmodet:

For attributes whose types are string type and whose upper bound multiplicity is 1, an XML attribute must also be
declared in the XML element corresponding to metamodel class “c,” and the XML element must be put in the content
model of the XML element for class “c;” the declaration of “c” appears as follows without multiplicity enforcement:

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

<xsd:complexType name="c">
<xsd:choice minOccurs="0" maxOccurs="unbounded">

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

An element
“string.”

For multi-v

When “a” i

corresponding to the metamodel attribute is as follows:

<xsd:simpl

<xsd:restriction base="xsd:string">

<xsd:erf
<xsd:erf
</xsd:res
</xsd:simp

where enun

If an attribd
their declar|

<xsd:eler
<xsd:attr
If an attriby

In some M

literals in the schema. The Tag<org.omg.xmi.xmiName” indicates the name for the enumeration literal th

used in XM

Default val
“org.omg.x
placed in th
processor r

is also declared to be of XML type string if the class contains a Tag org.omg.xmi.schemaTyp

alued attributes, no XML attributes are declared; each value is encoded as an XMLcelement.

an attribute with enumerated values, the type used for the declaration of the XML element and

EType base="enumName" >

umeration value="v1"/>
umeration value="v2"/>
friction>
eType>

Name is the name of the enumeration type, and v1 and v2 are the enumeration literals.

te has enumerated values, an XML element and@n XML attribute is put in the complexType fd
ption is as follows:

bute name="a" type="enumName!‘\use="optional"/>
te is a multi-valued enumeration attribute, the declaration of the XML attribute is omitted.

DF models, enumerations have a prefix substring that should be removed before placing the ef

| documents and/schemas.

ies for property*and enumeration attributes may be specified in schemas using the Tag
mi.defaultValue” attached to the attribute. The default value should be the XML string represe
e schema. Default values for attributes should be specified in schemas with care since XML §
pading_the document the option of not processing a schema as an optional optimization. When

e with value

XML attribute

r the class “c;”

umeration
at should be

ntation to be
llows the
tools skip

processing

the sChema, they do not obtain the default value of XML attributes. Instead, they would have

to know the

default value from understanding the metamodel. The form for specifying defaults, where “d” is the default, is:

For string attributes, the corresponding XML attribute declaration in the XML element corresponding to the class is:

<xsd:attribute name="a" type="xsd:string" default="d"/>

For enumeration attributes, the corresponding XML attribute declaration in the XML element corresponding to the class

IS:

<xsd:attribute name="a" type="enumTypeName" default="d"/>

© ISO/IEC 2005 - All rights reserved
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NOTE: When reading documents with XML elements specifying model attribute values, be sure to use the value in the XML
element rather than the default value from the unused XML attribute.

4.85

Reference Specification

Each reference is represented in an XML element and/or an XML attribute. The XML element declaration for a reference
named “r” for a metamodel class “c” of type “classType” is:

<xsd:elemgq

"xmi:Any"/>

This element is declared in the content of the complexType for the class that owns the reference. This-decl

any object
useSchema

The attribut
the referend

<xsd:attrib

486 C

Each assoc
form of the

4.8.7

XML schen
using that n
attempts to
place, XMl
inheritance

o0 be serialized, enhancing the extensibility of models. A user can override this declaration us
Extension tag or the contentType tag.

e declaration for the reference, which also is included in the complexType.declaration for the
e, is as follows:

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

pontainment Specification

ation end that represents containment is represented by-an/XML element, but not by an XML
XML element is identical to that for association roles.

heritance Specification

nas have a mechanism for extending types;*but it does not support extending from more than

nechanism imposes an order on the content models of the types that are derived from other tyy
minimize order dependencies, XMIDy default does not use schema extension to represent inh
specifies that inheritance will be-copy-down inheritance. For attributes and compositions, cop
is required. For associations ‘(AssociationEnds with references), the actual class referenced is

subclasses ay be used on the other.end of the reference.

Multiple in

than once i the inheritance higrarchy are only included once in their subclasses. For associations (Associ

references),
488 D

Derived inf

the actual classwreferenced is used, and subclasses may be used on the other end of the refere
erived\nformation

Drmation is orthogonal to serialization. The serialization tag is provided to optionally suppress

aration enables
ng the

Class that owns

attribute. The

ne type, and
es. Since XMl
eritance. In its
y-down

used, and

heritance is treated jmsuch a way that the attributes, associations, and compositions of classes that occur more

ationEnds with
nce.

erialized data.

This capabi

[Tty provites more conMrot 1o the end USers, atfoOwing thenT 10 CUSIomiZe exactty WHICH inform

in their files.
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In XMI 2.0
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ransmitting Incomplete Metadata

a schema generator can decide whether to support the exchange of model fragments.
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terchange of Model Fragments

In practice, most information is related. The ability to transfer a subset of known information is essential for practical
information interchange. In addition, as information models are developed, they will frequently need to be interchanged

before they

The followi

are complete.

ng guidelines apply for interchanging incomplete models via XMl:

Info)
newf

Mo

“Ing
whi

Sen]

49.2 X

The interch
greater thar

493 E

The follow{ng is an example of an incomplete UML magdel:

<UML:Mod
<owne
<fd

—h

</owne
<own€g
</UML:Mod

410 L

The goal is

~
L

mation may De missing Trom a model. The transmission Tormat snould not require the adaition,o
information.

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

omplete” indicates a quantity of information less than or equal to “complete.” Additienal informa
h the metamodel prescribes may be transmitted only via the extension mechanism:

antic verification is performed on the metadata that is actually present as if/it\was included in com

MI Encoding

pnge of model fragments is accomplished by lowering the lowep bound of multiplicities whose
0.

Kample

bl name="model1" xmi:id="id1">

HElement xmi:type="UML:Class" namg="class1" xmi:id="id2">

ature xmi:type="UML:Attribute" name="attributel"
type="typel"/>

dElement>

dElement xmi:type="UML:Datatype" name="Integer" xmi:id="typel"/>

el>

inking

to provide a-mechanism for specifying references within and across documents. Although bag

XLinks sta

[

4.10.1 Design Principles

ard,.it-is downwards compatible and does not require XLinks as a prerequisite.

invention of

t XMl files.
ion beyond that

plete metadata.

lower bound is

ed on the

navigate to the element within the document.

defi

attri

ne the link, and contain no nested elements.

butes.
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Links are based on XLinks to navigate to the document (which may be the current document) and XPointers to

Link definitions are encapsulated in the attribute group LinkAttribs defined in 4.6.2, “Linking Attributes,” on page 13.

Elements act as a union, where they are either a definition or a proxy. Proxies use the LinkAttribs attribute group to

LinkAttribs supports external links through the XLink attributes, and internal links through the xmi:idref and xmi:id
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« Links are always to elements of the same type or subclasses of that type. Restricting proxies to reference the same
element type reduces complexity, enhances reliability and type safety, and promotes caching. In XMl 2.0, subclasses
are also allowed, to permit more flexibility in combining models and metamodels.

«  When acting as a proxy, XML attributes may be defined, but not contents. The XML attributes act as a cache which
gives an indication if the link should be followed.

« Proxies may be chained.

« When following the link from a proxy, the definition of the proxy is replaced by the referenced element.

- ltis|efficient practice for maximizing caching and encapsulation to use local proxies of the same.elemgnt within a
docliment to link to a single proxy that holds an external reference.

« Assgciation role elements typically contain proxies that link to the definitions of the classes that partidipate in the
association.

4.10.2 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 theelément’s id.
« LinKing to an XML element using the element’s uuid, in.the same or a different document.

The following sub clauses describe how XMI supports these requirements.

Linking within a Document

The idref attribute may be used to specify the XML ID of an XML element within the current XML docyiment. Every
construct that can be referred to has a locahXML ID, a string that is locally unique within a single XML [file.

Linking agross Documents
Supporting [links across documents:is optional.

1. Using the XMl href attribute to locate an XMl id.

This is the simplest form of cross document linking. With help from the XMI idName tag, it can be backwlard compatible
with XMI 1.2 and_later.

Here, the XIMd_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+eference—as-defined-b REC-2396-Uniform-Resourcetdentifiers—Fhe-URIreference must be
of the form URI#id_value, where URI locates the XML file containing the XML element to link to, and id_value is the

value of the XML element’s XMI id attribute.

As an example:

<mgr xmi:id="mgr_21" href="Co.xml#emp_2"/>

locates XML element <Employee xmi:id="emp_2" ... /> in file Co.xml.
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2. Using an XLink simple link and XPointer bare name to locate an XMl id.
This is a little more complicated than using the XMI href attribute, and does not provide any more function. It does have
the advantage that standard XLink and XPointer software can follow the link.

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

<xmi:XMI version="2.0" xmIns:xlink="http://www.w3.0rg/1999/XLink"
xmlng:xmi=" http://schema.omg.org/spec/XMl/2.0" >

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

The XML ¢lement with the xlink:href must also have an xlink:type="simple" attribute, toddentify it as a pimple link.
As an exanjple:
<mgr xmi:ig="mgr_1" xlink:href="Co.xml#emp_2" xlink:type="simple"/>

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

3. Using ah XLink simple link and full XPointer to locate an XM{uuid.

An XLink gimple link and a form of full XPointer can be used to‘locate an XML element in an XML dogument by its
XMI uuid. Again:

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

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

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

As an exanjple:

<mgr xmi:ig="mgr_1"
xlinkihref="Cowml#xpointer((//*[@xmi:uuid="emp_2'])[1])"
xlinkjtype="simple"/>

locates XM [ with that uuid

in the file.

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

4. Using full XLink and XPointer to locate almost anything.

XLink and XPointer provide rich and complex capabilities for locating XML elements, far beyond what XMI requires.
Consequently it is not expected that XMI implementations supporting linking across documents provide this level of
support. The W3C XLink and XPointer specifications define what’s possible and how it works.
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4.10.3 Example from UML

There is an association between ModelElements and Constraints in UML. Operations are a subclass of ModelElements.
This example shows an association between Operations and four Constraints with roles constraint and

constrainedElement. Each of the methods of linking is shown. The Constraints are shown in both definition and proxy
form.

-

DocumenJ T

<UML:Operfation xmi:id="idO1" xmi:label="op1" xmi:uuid="DCE:1234">
<constfaint xmi:id="idC1" xmi:label="col" xmi:uuid="DCE:abcd">
<bpdy>First Constraint definition</body>
<cpnstrainedElement xmi:idref="idO1"/>
</consfraint>
<constfaint xmi:idref="idC2" />
<constfaint xmi:idref="idC3" />
<constfaint href="doc2.xml#idC4" />
</UML:Operation>
<UML:Consgtraint xmi:id="idC2" xmi:label="c02" xmi:uuid="DCE:efgh">
<body3tSecond Constraint definition</body>
<constfainedElement xmi:idref="idO1" />
</UML:Congtraint>
<UML:Constraint xmi:id="idC3" xmi:label="c03" xmi:uuid=":DEE:ijKI">
<body3Third Constraint definition</body>
<constfainedElement
href="#xpointer(descendent(1,0Operation,xmi:label,opl))"/>
</UML:Conptraint>

Document 2

<UML:Constraint xmi:id="idC4" xmi:label="co04" xmi:uuid="DCE:mnop">
<body3xFourth Constraint definition</body>
<constfainedElement href="docl.xml#idO1"/>

</UML:Conptraint>

The first constraint is-adefinition. The constrainedElement role contains an Operation proxy that has a log¢al reference to
the initial Qperation.definition using xmi:idref. The second constraint is a proxy referencing a constraint definition using
the xmi:idnef of “idC2.” The third constraint is a proxy reference to the definition using xmi:idref to th¢ constraint

“idC3.” The folrth constraint is an XPointer reference proxy to the definition of the constraint using the href to the file
doc2.xml with Td—oC2-

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 as part of a MOF
metamodel. It also explains the impact the tailored schemas have on document production.

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

metamodel |without needing to be embedded in it - and thus changing it. Typically, the Tags could be in
Package anpl a ‘super’ package could cluster this Tags package and the metamodel package to drive.the-Schema
generation.[This conveniently allows different Tag sets to be used with the same metamodel (there)would| be a separate

‘super’ package for each). And the ‘super’ package extent allows runtime metamodel access td the Tags

introspectign of the tags that were used for the generation.

4.11.1 XMI Tag Values

Table 4.1 specifies the XMI tags that allow you to tailor the schemas that are produced and the document

separate

ackage for

s that are

produced ugsing XMI. Each of the names has a prefix of “org.omg.xmi.” but.th@ prefix is not included in the names to
make the tgble easier to read.
Table 4.1- XMI Tag Values Summary
Tag Namg Value Type | Default valuexj.Description
Naming tags
xmiName string nil Provides an alternate name from the MDF name for
writing to XMI. Useful in cases where the MOF name
has characters that conflict with XML. [This value is
used rather than the MOF name.
idName string xmi:id The value is the name of the id attributp.
nsURI string nil The namespace URI of the MOF package.
nsPrefix string nil The namespace prefix of the MOF package; this is
used in schemas. (Any legal XML prefix may be used
in documents.)
XML Syntax tags
serialize boolean true If false, suppresses serialization of the MOF
construct Typir\nlly nppliod to-derived features.
attribute boolean false If true, serializes the MOF construct as an XML
attribute.
element boolean false If true, serializes the MOF construct as an XML
element.
remoteOnly boolean false If set on one end of a bidirectional relationship, only

serializes that end if it is remote.

© ISO/IEC 2005 - All rights reserved
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Table 4.1- XMI Tag Values Summary

Tag Name Value Type | Default value | Description

href boolean false If true, use the href attribute rather than the idref
attribute for links within a document.

Ordering

superClasgFirst boolean false If true, serialize the super class content|first.

ordered boolean false If true, serialize object content in‘the ofder it is
defined in a MOF metamodel

Content

includeNils boolean false If false, do not serialize nil values.

XML Schema Production

enforceMaximumMultiplicity | boolean false If true, enfar¢e’maximum multiplicities} otherwise,
they are¢‘unbounded.”

enforceMinimumMultiplicity | boolean false If trUe, enforce minimum multiplicities] otherwise,
they are “0.”

useSchemgExtensions boolean false If true, use schema extensions to represgnt inheritance
in the MOF metamodel.

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

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

processCoptents string strict If the contentType is any, this tag is usg¢d to specify
the value of the processContents attribyte of the any
element. Other valid values are: lax, sk|p.

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

defaultVallie string nil Specifies the default value for attributes.

fixedValug string nil Specifies the fixed value for attributes.

4.11.2 TagVYalue 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:

« IfincludeNils is true, and the value of an attribute is nil, the value must be represented by an XML element regardless
of the value of the attribute tag. Note that MOF references cannot be set to nil.

« If enforceMinimumMultiplicity or enforceMaximumMultiplicity is true, the ordered tag must be true as well (to
validate multiplicities, schemas require element content to be serialized in a particular order). The multiplicity tags

require the use of serializing in elements.
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If useSchemaExtensions is true, the MOF metamodel must not have multiple inheritance.

If useSchemaExtensions is true, superClassFirst must be true also.

If href is true, element must be true as well for every reference that is serialized.

The attribute tag may not be specified on containment references, multi-valued attributes, attributes without simple
data types, or features with the following tags as true: element, includeNils, enforceMinimumMultiplicity,
enforceMaximumMultiplicity, and href.

4113 S

With the ex|
construct th
MOF packd
example, if
using XML

The xmiNa
specified. H
schemas an

4114 X

You may ch
model and

XML attrih

The

XML elem

The
the
the
the
the

cope

ception of xmiName, serialize, and remoteOnly, all of these tags apply to all constructs within
ey are assigned to. If they are specified for a MOF package, they apply to constructs within t
ge. If they are specified for a MOF class, they apply to the MOF class and the features of the
you set the element tag to true for a MOF class, you should serialize the values of all feature
elements rather than XML attributes.

e, serialize, contentType, schemaType, and remoteOnly tags apply,only to the constructs for
or example, setting the xmiName of a MOF class to “c” means:that the name “c” should be u
d documents for that class; it does not constrain the names-of ‘the features of the class.

ML element vs XML attribute

oose features (MOF attribute or reference) to appear as XML attributes, XML elements, or bo
ags in the model. The following is a list of the conditions for mapping a feature to an XML g

ute only

feature has an attribute tag set to trug.

ent only

feature is a containment reference, or
eature has an element.tag set to true, or
eature has an<reftag set to true, or
eature is@ multi-valued attribute, or

eature js an attribute whose type is not a simple data type.

he scope of the
e scope of the
class. For

of the class

which they are
sed in XMI

th based on the
onstruct.

Both XML attribute and element

The

default.

4.11.5 UML profile for XML and XMI

The tags defined above define a UML profile for XML and XMI. The tags placed on a UML element are transferred
directly to the corresponding MOF element when converting UML to MOF. In addition, a UML element with a
stereotype of one of the above non-prefixed tag names are transferred to a MOF tag of the same name and value true. A
UML profile for MOF supplements this profile by providing exact mappings from UML models to MOF models.
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An example of the UML profile for XML and XMI would be placing the <<element>> stereotype on a UML attribute that
should always be written as an XML element. The corresponding MOF tag would have value true.

4.11.6 Effects on Document Production

The values of the XMI tags affect how documents are serialized. In general, the more validation a schema performs, the
more restrictions there are on the XMI documents that validate using the schemas. There are two reasons for this. First,

aataralida

acaond—iftha

schemas ca
mechanism

Here are so

class “Super”

type string.
metamodel]

<xml versid
<xsd:schern
targetN
xmins:X
xmins:X
xmins:(

<xsd:impoit

namesq
schemd

<xsd:comp
<xsd:cho
<xsd:el
<xsd:el
</xsd:chg
<xsd:attri
<xsd:attri
<xsd:attri
</xsd:comy

<xsd:elemgq

<xsd:comp

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

ha

hmespace="URI"
mi="http://www.omg.org/XMI"
sd="http://www.w3.0rg/2001/XMLSchema"
="URI">

ace="http://www.omg.org/XMI"
Location="xmi20.xsd"/>

exType name="Super">

ce minOccurs="0" maxOccurs="unbounded">
bment name="a" type="xsd:string"“/>

bment ref="xmi:Extension"/>

ice>

bute ref="xmi:id"/>

buteGroup ref="xmi:@bjectAttribs"/>

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

nt namex<"Super" type="p:Super"/>

exPype name="Sub">

<xsd:cho

ceeminQccours="0" maxQccurs="unbounded"

1 mtalicitiac aanth ot Lot o A ran-alamant oo at aeh na exten5|on
ot varnmootc |||u||.||.l||u|L|\nJ WHROHT PO STg o OTuOCT O ST T e COTtC e O C OOt~ SO

is used, superclass elements must be serialized in element content before subclass element$/

me examples of how the XMI tags affect document production. Assume that there is @ MOF mpetamodel with
and class “Sub.” Sub inherits from Super. Super has attribute a of type string, and_Sub has pttribute b of
If the namespace URI is “URI,” and the prefix is “p,” here is the default schemaproduced frgm the MOF

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

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

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

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

bute ref="xmi:id"/>

buteGroup ref="xmi:ObjectAttribs"/>

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

</xsd:complexType>
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Note that the content model for Sub allows attribute a or attribute b to be serialized first if they are serialized as elements.
For example, if p is the namespace prefix for a namespace whose uri is “URI” in an XML document, the following

instance of

<p:Sub>

Sub validates against the default schema:

<b>Valuefl</b>
<a>ValuepR</a>

</p:Sub>
The follow

<p:Sub>

{ng is also legal:

<a>Valuep</a>
<b>Valuell</b>

</p:Sub>

If useSchemaExtensions is true, the declaration of the Sub complexType uses the XML schema extension

follows:

<xsd:comp|lexType name="Sub">
<xsd:conjplexContent>
<xsd:extension base="p:Super">

<xsd:

Choice minOccurs="0" maxOccurs="unpheunded">

<xs(@:element name="b" type="xsd:string"/>

</xsd
<xsd:
</xsd:e

choice>
httribute name="b" type="xsd:string" use="optional"/>
tension>

</xsd:complexContent>
</xsd:complexType>

This declar
must be ser
does valida
attribute b.

411.7 S

htion of the Sub type-imposes an ordering on the content of Sub instances. With this declarati
alized before attribute b, so the first instance of Sub above does not validate with this schema,
fe. Also, any/xmi:extension elements must be serialized in Sub instances before elements corrg

ummary of XMI Tag Scope and Affect

mechanism, as

bn, attribute a
but the second
bsponding to

Table 4.2 contains the following information:

» Affect: the second column identifies the MOF constructs that are affected by a given XMl tag.

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

on.
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By setting a tag on a package or class, you avoid setting the same tags repeatedly for classes in the package, and for
attributes and association ends belonging to the class. For example, the element tag applies to attributes and association
ends. If the element tag is set to true for a class, the class itself is not affected, but each attribute and association end
belonging to the class is treated as if the element tag were set to true for all of them.

Table 4.2- XMI Tags, the MOF Constructs They Affect, and Their Scope

XMI Tag MOF Constructs Affected Package Scope | Class Scope Construct Scope
xmiName Class, Attribute, X
AssociationEnd
serialize Attribute, AssociationEnd X X X
element Attribute, AssociationEnd X X X
attribute Attribute, AssociationEnd X X X
enforceMaximumMultiplicity | Attribute, AssociationEnd X X X
enforceMinimumMultiplicity | Attribute, AssociationEnd X X X
form Attribute, AssociationEnd X X X
remoteOnly AssociationEnd X X X
href AssociationEnd X X X
includeNils Attribute X X X
schemaType Attribute X
defaultValpe Attribute X
fixedValug Attribute X
nsURI Package X X
nsPrefix Package X X
idName Class X X X
useSchemaExtensions Class X X X
contentType Class X X X
superClasgFirst Class X X X
412 Transmitting-Metadata Differences

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

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

work.
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The most viable way to solve this problem is to transmit only the model changes that occur. In this way different instances
of a model can be maintained and synchronized more easily and economically. Concurrent work of a group of users
becomes possible with a simple mechanism to synchronize models. Transmitting less information allows synchronizing

models mo

re efficiently.

4.12.1 Definitions

The idea is
necessary i

A. New -

Model diffg

The differe

B. New =

to-trancm madotao-tha maodal (A ffaranone hahiaoon novag oo

ol achananc ha
Ot TS Oy - thic— ooyt S ot —to— tHC OOt T (U e TCTieC oot Tvv C T e vy ot

nformation to be able to apply the changes to the old model.

DId = Difference

nce is expressed in terms of changes made to the old document to arrive at the-new document

Dld + Difference

Model merging is the ability to combine difference information plus a common’reference model to const

appropriate

412.2 D

Differences
difference |
following 4

Delf
sped

Add

new model.
ifferences

must be applied in the order defined. A later difference may refer to information added by a
y linking to its contents. Model integrity requires.that all the differences transmitted are appli

pte (reference to deleted element): The delete\operation refers to a particular element of the old m
ifies a deep removal of the referenced element and all of its contents.

(reference to containing element, new element, optional position): The add operation refers to a

element of the old model and specifies-a deep addition. The element and its contents are added. The ¢

new
opti
high

Rep)

element are added at the optiohal position specified, the default being as the last element of the ¢

er numbers count acrossithe contents in the specified direction.

ele

ent but not its centents. The new element and its contents are added at the position of the old elemg

confents of the gld element are then added to the contents of the new element at the optional position
defgult being(atthe end.

4.12.3 XMIEncoding

rencing is the comparison of two models and identifying the differences between/them in a rev|

re the types of differences recognized, the information transmitted, and the changes they repre

bnal position form is based on’XPointer’s position form. 1 means the first position, -1 means the I

ace (reference toreplaced element, replacement element, optional position): This operation deletq

ther with the

ersible fashion.

uct the

previous
ed. The
sent:

pdel and

particular
ntents of the
ntents. The

st position, and

s the old
nt. The original
pecified, the

The followi

delete
The del

add

ng are the elements used to encode the differences:

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

The contents of add is the element to be added. The link attributes contain a link to the element to be deleted and an
optional position element. The numbering corresponds to XPointer numbering, where 1 is the first and -1 is the last
element.
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replace

The contents of replace is the element to replace the old element with. The attributes contain a link to the element to be
replaced and an optional position element for the replacing element’s contents. The numbering corresponds to XPointer

numbering, where 1 is the first and -1 is the last element.
4.12.4 Example

This example—

The original document:

<xmi:XMI version="2.0" xmIns:UML="org.omg/UML"
xmins:xmi="http://www.omg.org/XmI">
<UML:Package xmi:id="ppp" xmi:label="p1">

<ovnedElement xmi:type="UML:Class" xmi:id="ccc" xmi:label="c1">
<feature xmi:type="UML:Attribute" xmi:label="al"/>
<feature xmi:type="UML:Attribute" xmi:label="a2"/>

</dqwnedElement>

</UML{Package>

</xmi:XMI>

The differences document:

<xmi:XMI version="2.0" xmIns:UML="org.omg/UML"
xmins:xmi="http://www.omg.org/XMI" >
<differgnce xmi:type="xmi:Delete">
<target href="original.xml#ccc"/>
</diffefence/>
<differgnce xmi:type="xmi:Add" addition=*Class_1">
<target href="original.xml#ppp"/>
</diffefence>
<UML:Class xmi:id="Class_1" xmi:label="c2"/>
<differgnce xmi:type="xmi:Replace" replacement="ppp">
<target href="original xmi#ppp"/>
</diffefence>
<UML:Package xmi:id=!ppp" xmi:label="p2"/>
</xmi:XMI>|

Here’s how|the 3-differences change the document as they’re applied.

The delete:

<xmi:XMI version="2.0" xmIns:UML="org.omg/UML"
xmlns:xmi="http://www.omg.org/XMI">
<UML:Package xmi:id="ppp" xmi:label="p1"/>
</xmi:XMI>

Next, the add:

<xmi:XMI version="2.0" xmIns:UML="org.omg/UML"
xmlns:xmi="http://www.omg.org/XMI">
<UML:Package xmi:id="ppp" xmi:label="p1">
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<ownedElement xmi:type="UML:Class" xmi:label="c2"/>
</UML:Package>

</xmi:XMI>
Finally, the

<xXmi: XMl v

replace:

ersion="2.0" xmins:UML="org.omg/UML"
xmlns:xmi="http://www.omg.org/XMI">

<UML:Pa
<owned
</UML:P4g
</xmi:XMI>|

413 D

This sub clg
documents.
particular, t

CRage XM d="ppp —Xmitapet="p2“>

Element xmi:type="UML:Class" xmi:label="c2"/>
ckage>
ocument Exchange with Multiple Tools

use contains a recommendation for an optional methodology that can betused when multiple toj
In this methodology, the xmi:uuid and extensions are used togetherto.preserve tool-specific
pols may have particular requirements on their IDs that make 1D, interchange difficult. Extensi

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

The basic p
be the samg
original U4

4131 D

General:
« MC

*  EXtq
ared
exte
Extd

IDs:

e Xmi
xmi

o extg
the

olicy is that the XML ID is assigned by the tool that initially creates a construct. The UUID

s) of the document, or linked outside the document. Each extension contains a tool-specific ident
nder attribute. Extensions ‘are considered private to a particular tool. An MC may have zero or mg
nsions may be nested.

uuid - Thetuniversally unique ID of an MC, expressed as the xmi:uuid attribute. Example: <Cl4
uuid="ABCDEFGH">

nderiD - The tool-specific ID of an MC. The extenderID is stored in an extension of the MC whe
mi:tuid.

ols interchange
nformation. In
pns are used to

vill most likely
breserve the

as the ID the tool would choose for its own use. Any other modifiers of the document must
ID, but may add their own as part of their extensions.
efinitions
- Model construct. An XML elementthat contains an xmi.uuid attribute.
nsion - Extensions use the extension element. Extensions to MCs may be nested in MCs, linked td the extensions

fier in the
re extensions.

SS

h it differs from

Tool ID policies:

Every 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 contain a tool-
specific id.

« Closed tool - A tool that will not accept an xmi:uuid created by another tool. Closed tools store their ids in the
extender|D attribute of an XMl.extension. The extender attribute of the XMI.extension is set to the name of the
closed tool.
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4132 P

rocedures

Document Creation:
The Creating Tool writes a new XMI document. Each MC is assigned an xmi:uuid. If the xmi:uuid differs from the

extend

Document
The im

interprg

|

Ift

« If the importing tool is a Closed tool, the tool looks for a contained extension (identified by .extender)
extenderID. If one does not exist, the importing tool creates its own internal id.
Document Modification:

The

« For hew MCs, the MC is assigned an xmi:uuid.

» Cloged tools add an extension including their internal id in the extenderlID.
4.13.3 Ekample
This sub clause describes a scenario in which Tooll creates an®XMI document that is imported by Tool2, t
Tooll, and then a third tool imports the document. All thetools are closed tools.

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

2. Thg class is imported into Tool2..Teol2 assigns extenderID “JKLMNOPQRST.” A second class is a

“c2” and extenderID “X012345678.”

3. The model is merged back'te XMI:

<UML:Clasf xmi:label="c1" nri7uuid="abcdefgh">
<xmi:Extension extender="Tool2" extenderID="JKLMNOPQRST"/>

</UML[Class>

<UMLClass xmi:label="c2" xmi:uuid="X012345678"/>

4. The model is imported into Tooll. Tooll assigns extenderID “ijkimnop” to “c2” and a new class “c3’

ext

erlD, an extension for that tool is added containing the extenderID.

Import:
porting tool reads an existing XMI document. Extensions from other tools may be stored internall

but not

ted in the event a Modification will occur at a later time. One of the following cases occurs:

e importing tool is an Open tool, the xmi:uuids are accepted internally and no conversiop.is need

modifying tool writes the MCs and any extensions preserved from impofrt:

ed.

with an

hen exported to

ided with name

is created with

enderlD “grstuvwxyz.”

5. The model is merged back to XMI:

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

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

</UML:Class>

<uU

ML:Class xmi:label="c2" xmi:uuid="X012345678">
<xmi:Extension extender="Tool1l" extenderID="ijklmnop"/>

</UML:Class>

<uU

32

ML:Class xmi:label="c3" xmi:uuid="qrstuvwxyz"/>
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6. A third closed tool, Tool3, adds its ids:

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

</U

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

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

<xmi:Extension extender="Tooll" extenderID="ijkimnop"/>

</\

<xmi:Extension extender="Tool3" extenderID="s5678"/>
ML:Class>

<UML:Class xmi:label="c3" xmi:uuid="qgrstuvwxyz">

</

7. An

414 G

<xmi:Extension extender="Tool3" extenderIlD="s90ab"/>
ML:Class>

open tool imports and modifies the file. There are no changes because the xpni:uuids are used by

eneral Datatype Mechanism

the tool.

The ability to support general data types in XMI has significant benefits. The applicability of XMl is signpificantly

expanded s

nce domain metamodels are likely to have a set of domain<specific data types. This general s

the user to provide a domain datatype metamodel with a defined médpping to the XML data types.

Data types pre defined in the model and the XML serialization dof\the datatypes is described in terms of th

datatypes.

MOF compllex data types are treated as MOF classes with:each field treated as a MOF attribute with a pr

mapped to XML schema.

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

blution allows

b XML schema

mitive type

alue of the tag
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5 XML Schema Production

5.1 Purpose

This sub clause describes the rules for creating a schema from a MOF-based metamodel. The conformance rules are
stated in Annex A.

Notation f

The rule se
name, for e
enclosed in
of Attributg
in XML do
indicate ref

vertical bar|“

EBNF igno

is significamt, the actual schema generation process must insert white space ‘at the appropriate points.

52 X
521 E
The EBNF

br EBNF

s are stated in EBNF notation. Each rule is numbered for reference. Rules are writtencas-fule
xample la. SchemaStart. Text within quotation marks are literal values, for examplé*<xsd:ele
double slashes represents a placeholder to be filled in with the appropriate externalvalue, for e
//. Literals should be enclosed in single or double quotation marks when used as-the values for
cuments. The suffix “*” is used to indicate repetition of an item 0 or moretimes. The suffix

etition of an item O or 1 times. The suffix “+” is used to indicate repetition of an item 1 or m

Fes white space; hence these rules do not specify white space treatment. However, since white

MI Version 2 Schemas
BNF

for XMI Version 2 schemas is listed belowswith rule descriptions between sub clauses:

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

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

space in XML
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1. Schema ::= la:SchemaStart
1d:ImportsAndIncludes?
le:FixedDeclarations
2:PackageSchema+
1f:SchemaEnd
la. SchemaStart ::= "<xsd:schema
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema’
xmlns:xmi='"http://www.omg.org/XMI' "
1b:NamespaceDecl*
lc:TargetNamespace?
o
1b. NamegpaceDecl ::= "xmlns:" //Namespace name// "="
wrn //Namespace URI// "'"
lc. TargdtNamespace ::= "targetNamespace='" //Namespace URI// "
1d. ImpoytsAndIncludes::= // Imports and includes //
le. FixedDeclarations ::= "<xsd:import
namespace='http://www.omg.erg/XMI’ />"
1f. SchenfaEnd ::= "</xsd:schema>"
1g. XMIFilxedAttribs ::= ( "<xsd:attribute ref='xmisid’"
"use='optional’>" |
"<attribute name=¢\"}// Id attrib name // "'"
"type='xsd:ID’ use='optional’")
"<xsd:attributeGroup ref='xmi:ObjectAttribs’/>"
1h. Namegpace ::= ( //Name of naméspace// ":" )?
1. A gchema consists of a schema XML element that contains import and include statements, fixed declarations,
plus declarations for the conténts of the Packages in the metamodel.
la. 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 ar¢ written as if
the| namespace name-for the schema namespace is “xsd” and the namespace name for the XMI namespace is
“xmi,” but you-can substitute other names for these namespace names and still conform to this specification.
1b. Eath namespace used in the schema must have a namespace attribute that identifies the namespage name and
thel namespace URI. If the namespace name is ", the attribute name should be “xmlns.” The ngmespace is
deglared by the nsPrefix and nsURI tags in the metamodel.
lc. If the schema has a target namespace, the targetNamespace attribute is present.
1d. If the schema uses declarations from other schemas, the appropriate include or import statements must be
present.
le. The schema declarations that are in the XMI namespace are listed in 6.3.2, “Overall Content Structure,” on
page 51.
36 © ISO/IEC 2005 - All rights reserved



https://iecnorm.com/api/?name=78c0886ded350b3c99a171aa1cdecf46

ISO/IEC 19503:2005(E)

1f. The end of the schema XML element.
1g. | The fixed XMI attributes present on the major elements provide element identity and element linking. If the
org.omg.xmi.idName tag has a value, that value is the name of the ID attribute; otherwise, the name is “xmi:id”.
1h. | A namespace is a namespace name followed by a “:”. If no namespace name is given, the rule is a blank.
2. PackggeSchema ::= ( 2:PackageSchema
| 3:ClassSchema
| 13:EnumSchema) *
6 :PackageElementDef
2. The schema contribution from a Package consists of the declarationsifor any contained Packages| Classes,
Associations without References, enumerations, and an XML element declaration for the Packagg itself.
3. ClasdqSchema ::= 4:ClassTypeDef
5:ClassElementDef
3. The class schema contribution consists-of a type declaration based on the attributes and referencgs of the class,

angl an element declaration for the-Class itself.

© ISO/IEC 2005 - All rights reserved
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4.

4a.
4b.

4c.
4d.

4e.

4f.

4g.
4h.

4j.

38

ClassTypeDef

"<xsd:complexType name='" //Name of Class//

("mixed='true’")?
lll>ll
( "<xsd:complexContent>"
"<xsd:extension base='" 4a:ClassTypeName "’")?
("<xsd:choice minOccurs='0’

Class
Class

Exten
Class

Class

Class

TypeName
Contents

sion
Attributes

References

Compositions

maxOccurs='unbounded’ >" |
"<xsd:sequence>") ?
( 4b:ClassContents |
"<xsd:any minOccurs='0’ maxOccurs=’'unbounded’
processContents='" // ProcessContents~Vvalue /
nr/sm) e
("</xsd:choice>" | "</xsd:sequence>")?2
4g:ClassAttListItems
( "</xsd:extension>"
"</xsd:complexContent>" )?
"</xsd:complexType>
lh:Namespace //Name of Class{/
4d:ClassAttributes
4e:ClassReferences
4f:ClassCompositions
4c:Extension
("<xsd:element refa'xmi:extension’/>")*
("<xsd:element aiame='" //Name of Attribute// "’'"
("nillable="true’")?
( 4m:MinOccursAttrib )?
( 4n:MaxOccursAttrib )?
(\\gype='" //Name of type// "'/>") |
("type='xmi:Any'/>")) )*
(\"«xsd:element name=’'" //Name of Reference// "'"
( 4m:MinOccursAttrib )?
( 4n:MaxOccursAttrib )?
(("type='" 4a:ClassTypeName "’'/>") |
("type='xmi:Any'/>")) )*
( "<xsd:element name='" //Name of Reference// "'"
( 4m:MinOccursAttrib )?
( 4n:MaxOccursAttrib )?

ClassAttListItems
ClassAttribAtts

ClassAttribRef

ClassAttribData

(("type="" Za:ClasslypeName "' />") |
("type="'xmi:Any'/>")) )*
1g:XMIFixedAttribs 4h:ClassAttribAtts
( 4i:ClassAttribRef
| 4j:ClassAttribData
| 4k:ClassAttribEnum )*
"<xsd:attribute name='" //Name of attribute// "'"
("type='xsd:IDREFS’ use='optional’/>" |
"type='xsd:IDREF’ use='required’/>")
"«xsd:attribute name='" //Name of attribute// "’'™"
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4k.

41.
4m.
4n.
40.
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"type='xsd:string’ "

("use='optional’™" | "use='required’")
("default='" 41:ClassAttribDflt "’ ")?
("fixed='" 4p:ClassAttribFixed "’'")?
("form='" // Form value // "’'")?

u/>n

ClassAttribEnum ::= "<xsd:attribute name=’'" //Name of attribute// "’"

"txroe—/ " oo - TnumTsvroeName 1
g g

Class
MinOd
MaxOdg
Clasd

(("use="default’"
"value='" 4l:ClassAttribDflt "’'") |
("use='optional’" | "use='required’")) "/>"
AttribDflt ::= //Default value//
cursAttrib ::= "minOccurs='" // Minimum // "'"
cursAttrib ::= "maxOccurs='" // Maximum // "'™"
AttribFixed ::= //Fixed value//

T

a
C
C

hese rules describe the declaration of a Class in the metamadel as an XML complex type with a content
odel and XML attributes. If either of the tags org.omg:xmi.enforceMaximumMultiplicity or
g.omg.xmi.enforceMinimumMultiplicity is true, theieontents of the class are put in a sequende; otherwise,

they are put in a choice. If the org.omg.xmi.contentType tag is complex, the class content declafations appear

5 defined by rule 4b; however, if the contentType’value is empty (the default), they do not appgar, and if the
bntentType value is any, the “xsd:any” element declaration appears instead of the class content. If the
pntentType value is mixed, then the mixed,attribute is included. If org.omg.xmi.useSchemaExtgnsions is true,

the complex type for the class is derived by extension from the complex type for its superclass

4a.

—

1

his rule is for a reference to the.typ€ for the class, which is the name of the Class prefixed by tl|1e namespace,
present and not the default fiamespace.

4b.
4c.

he complex type for the Class contains XML elements for the contained Attributes, Referencgs and

ompositions of the Class, plus an extension element, regardless of whether they are marked a§ derived. The
rg.omg.xmi.serialize-tag can be used to control whether these constructs are serialized. If
rg.omg.xmi.useSchemaExtensions is false or not present, inherited Attributes, References, and [Compositions
fe included; otherwise, only local Attributes, References, and Compositions are included.

4d.

1
d
0
0
a
T
e
s

he XML.element name for each Attribute of the Class is listed as part of the content model of the Class
ementy This includes the Attributes defined for the Class itself as well as all of the Attributes inherited from

ipetelasses of the Class. The type is “xsd:string” for simple attributes, the name of an enumergtion for

e
0

numerated attributes, or part of the value of the org.omg.xmi.schemaType tag, If present. If the
rg.omg.xmi.includeNils tag is false, then the “nillable” attribute is not included in the declaration.

If org.omg.xmi.enforceMinimumMultiplicity is true, the minOccurs attribute is included.
If org.omg.xmi.enforceMaximumMultiplicity is true, the maxOccurs attribute is included.
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de,

The XML element name for each Reference of the Class is listed in the content model of the C

lass. The list

includes the References defined for the Class itself, as well as all References inherited from the superclasses
of the Class. The type is the class name for the Reference type if org.omg.xmi.useSchemaExtensions is “true”
or if the org.omg.xmi.contentType is “complex;” otherwise, the type allows any object to be serialized.

If org.omg.xmi.enforceMinimumMultiplicity is true, the minOccurs attribute is included.

If org.omg.xmi.enforceMaximumMultiplicity is true, the maxOccurs attribute 1s included.

4f,

Tlhe XML element name for each Reference of the Class that is a composite Reference is disted
odel of the class. The list includes the References defined for the Class itself, as well as all R

;I:herited from the superclasses of the Class. The type is the class name for the Reférence type

oFg.omg.xmi.useSchemaExtensions is “true” or if the org.omg.xmi.contentType ds, “complex;” @

ype allows any object to be serialized.

IT org.omg.xmi.enforceMinimumMultiplicity is true, the minOccurs attribute-s included.

f org.omg.xmi.enforceMaximumMultiplicity is true, the maxOccurs atfribute is included.

—

n the content
eferences

f
therwise, the

4q.
4h.

p addition to the standard identification and linkage attributes, the-attribute list of the Class elg
bntain XML attributes for the Attributes and non-composite References of the Class, when thg
cilities of the XML attribute syntax allow expression of the necessary values. Inherited attrib
pferences are included unless the org.omg.xmi.useSchemaExtensions tag is true, in which case
tributes and references are included.

ment can
limited
ites and
only local

4i.

eferences can be expressed as XML id reference XML attributes. If the multiplicity of the attri
he, and org.omg.xmi.enforceMinimumMultiplicity is true, the type is IDREF and the attribute

ute is exactly
is required.

4.

ingle-valued Attributes of a Class that have*a string representation for their data are mapped t
tributes of type “xsd:string”, unless the\org.omg.xmi.schemaType tag is present, in which cas
sed for the type. Multi-valued Attributes of a Class cannot be so expressed, since the XML at
pes not allow repetition of values.. If the multiplicity of the attribute is exactly one, and
rg.omg.xmi.enforceMinimumMultiplicity is true, the attribute is required to be present.

b XML
b its value is
ribute syntax

4k.

ingle-valued Attributes that have enumerated values are mapped to XML attributes whose typ
humerated type. If thesmultiplicity of the attribute is exactly one, and
Fg.omg.xmi.enforceMinimumMultiplicity is true, the attribute is required to be present.

O ® N o o ¢c D NIO M|l = =h O

e is the

4l.

T an Attributesisiexpressed as an XML attribute, its default value may be expressed in the sche
MOF Tag-‘0org.omg.xmi.defaultValue” attached to the Attribute. The value of this Tag must bj
5 an XML -attribute string.

D QD

ma if there is
e expressible

am.

—

helvalde for minimum is the minimum multiplicity.

4n.

he value Tor maximum Is the maximum multiplicity.

40.

If an Attribute is expressed as an XML attribute, its fixed value may be expressed in the schem

a if there is a

MOF Tag “org.omg.xmi.fixedValue” attached to the Attribute. The value of this Tag must be expressible as an

XML attribute string.

40
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5. ClassElementDef ::= "<xsd:element name='" //Name of class// "'"
"type=' 4a:ClassTypeName "’'/>"
5. This rule declares an XML element for a class in a metamodel.
6. PackggeElementDef ::= "<xsd:element name='" //Name of package// "' >"
"<xsd:complexType>
<xsd:choice minOccurs=’'0’ maxOccurs='unbounded’>"
6b:PkgContents
"</xsd:choice>"
6g:PkgAttListItems
"</xsd:complexType>
</xsd:element>"
6a. PkgElmtName = 1h:Namespace //Name of package//
6b. PkgCdntents = 6c:PkgAttributes
6d:PkgClasses
6e:PkgAssociations
6f : PkgPackages
4c:Extension
6c. PkgAftributes = ( "<xsd:elemént name=’'"
//Qualified name of Attribute// "'"
'type=' //Name of type// "'/>")*
6d. PkgCllasses = ( "éxgd:element ref='" 4a:ClassTypeName "'/>")*
6e. PkgAdsociations = ( 7:;AssociationDef )*
6f. PkgP4dckages = (V<xsd:element ref='" 6a:PkgElmtName "' />")*
6g. PkgAHtListItems =~1g:XMIFixedAttribs 6h:PkgAttribAtts
6h. PkgAftribAtts = 4h:ClassAttribAtts

© ISO/IEC 2005 - All rights reserved
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6. The schema contribution from the Package consists of an XML element definition for the Package, with a
content model specifying the contents of the Package.
6a. | This rule is for the use of a package name.
6b.  ThePaekage-eontents-eonsistofany-classthiertevel-Attrbutes-AsseciationswithoutReferenees—Glasses, nested
Pagkages, and an extension.
6¢c. | Clgssifier level Attributes of a Package are also known as static attributes. Such Attributes) inherited from
Pagkages from which this Package is derived are also included.
6d. | Eagh Class in the Package is listed. Classes contained in Packages from which thisyRackage is defived are also
incjuded.
6e. It i$ possible that the Package contains Associations that have no Referencesqj.e., no Class contains a Reference
that refers to an AssociationEnd owned by the Association). Every such(Association contained in the Package or
Pagkage from which the Package is derived is listed as part of the Package contents in order that i{s information
car be transmitted as part of the XML document.
6f. Nested Packages are listed. Nested Packages included in Paekages from which this Package is defived are also
incjuded.
69. | The Package XML attributes are the fixed identity andlinking XML attributes, as well as the XMIL attribute
6h. | dedlarations corresponding to the classifier-level attributes for the classes in the package.
7. AssocilationDef ::= "<xsd:element name='" //Name of association// "’>"
"<xsdocomplexType>
£xgd:choice minOccurs='0’ maxOccurs='unbounded’>"
7b:AssnContents
"<«/xsd:choice>"
7d:AssnAtts
"</xsd:complexType>
</xsd:element>"
7a. AssnHlmtName ::= lc:Namespace //Name of association//
7b. Assn(ontents ::= 7c:AssnEndDef
7c:AssnEndDef
7c. AssnEndDef ::= "<xsd:element"
"name='" //Name of association end// "'>"
"<xsd:complexType>"
1g:XMIFixedAttribs
"</xsd:complexType>"
"</xsd:element>"
7d. AssnAtts ::= 1g:XMIFixedAttribs
42 © ISO/IEC 2005 - All rights reserved



https://iecnorm.com/api/?name=78c0886ded350b3c99a171aa1cdecf46

ISO/IEC 19503:2005(E)

7. The declaration of an unreferenced Association consists of the names of its AssociationEnd XML elements.

7a. | The use of the name of the XML element representing the Association.

7b. The contents of an Association element are its 2 AssociationEnd elements.

7c. AnrA & At ea-ASSoctattor-wHahraysbe-a—steletder
the|standard fixed attributes (e.g., idref): there is no possibility of nested elements (it is not a~ca
of yarying multiplicity since only simple links (pairs of references) are being represented-here.

7d. | T

=

 fixed identity and linking XML attributes are the Association XML attributes.

8. Enumdchema ::= "<xsd:simpleType name='" 8b:EnumName (3"

"<xsd:restriction base=’'xsd:string’>"
8c:EnumLiterals

"<«/xsd:restriction>"
"</xsd:simpleType>"

8a. EnumlypeName

lh:Namespace 8b:EnumName
8b. EnumName ::= // Name of enumeration ./

8c. Enumlfiterals ("<xsd:enumeration valuex=’" 8d:EnumLiteral "’ />")+

8d. Enumliteral

// Name of enumeratien literal //

8. Th¢ enumeration schema contribution consists of a simple type derived from string whose legal values are the
enymeration literals.

8a. The name of the enumeration in XML schema references.

8b. | Ea¢h enumeration, literal is put in the value XML attribute of an enumeration XML element.
8c.

8d. Th¢ name of.the enumeration literal.

5.2.2 F|xed-Schema Declarations

There are some elements of the schema that are fixed, constituting a form of “boilerplate” necessary for every XMl 2.0
schema. These elements are described in this sub clause. These declarations are in the namespace “http://www.omg.org/
XML.”

Only the schema content of the fixed declarations is given here. For a complete description of the semantics of these
declarations, see Clause 7.

The fixed declarations are:

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

<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns="http://www.omg.org/XMI"
targetNamespace="http://www.omg.org/XMI" >

<xsd:annotation>

<xsd:documentation

The flollowing attribute and attribute group declarations are included
in the types for MOF classes, but they are not defined in the XMI
model.
</xsd:documentations>
</xsd:anrotation>

<xsd:attyibute name="id" type="xsd:ID"/>

<xsd:attyibuteGroup name="IdentityAttribs">

<xsd:gttribute name="label" type="xsd:string" use="optional"
form="qualified"/>
<xsd:gttribute name="uuid" type="xsd:string" use="leptional"
form="qualified"/>
</xsd:attributeGroup>

<xsd:attyibuteGroup name="LinkAttribs">
<xsd:gttribute name="href" type="xsd:string" use="optional"/>
<xsd:gttribute name="idref" type="xsdp»IDREF" use="optional"
form="qualified"/>
</xsd:atfributeGroup>

<xsd:attyibuteGroup name="ObjectAttribs">
<xsd:gttributeGroup ref="IdentityAttribs"/>
<xsd:gttributeGroup ref="LinkAttribs"/>
<xsd:gttribute name="wersion" type="xsd:string" use="optional"
fixed="2.0" form="qualified"/>
<xsd:gttribute mame="type" type="xsd:QName" use="optional"
form="qualified"/>
</xsd:atfributeGroup>

<xsd:anndtation>

<xsd:documentation>PACKAGE: XMIPackage</xsd:documentations
</xsd:annotation>

<xsd:annotation>
<xsd:documentation>CLASS: XMI</xsd:documentations>
</xsd:annotation>

<xsd:complexType name="XMI">

<xsd:choice minOccurs="0" maxOccurs="unbounded">
<xsd:any processContents="strict"/>
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</xsd:choice>

attribute ref="id"/>

attributeGroup ref="IdentityAttribs"/>
attributeGroup ref="LinkAttribs"/>

attribute name="type" type="xsd:QName" use="optional"

<xsd:
<xsd:
<xsd:
<xsd:

<xsd:

form="qualified"/>

attribute name="version" type="xsd:string" use="required"

ISO/IEC 19503:2005(E)

</xsd:con

<xsd:elern]

<xsd:annd

<xsd:

dqd

</xsd:anr

<xsd:comg

<xsd:

<xsd

ch

<xsd

<xsd:

<xsd:

<xsd:

<xsd

<xsd

<xsd

</xsd:d

<xsd:
<xsd:
<xsd:
<xsd:
<xsd:

<xsd:

<xsd:

<xsd:
<xsd:

afg
af
af
af
af

ay

ag

ag
at]

fixed_t2 QN 'Fr\v-m—"r;rn:'l-i'F-icﬂ"

plexTypes>

ent name="XMI" type="XMI"/>

tation>

cumentation>CLASS: Documentation</xsd:documentations>

otation>

lexType name="Documentation"s>
oice minOccurs="0" maxOccurs="unbounded">

lelement name="contact" type="xsd:string"/>

element name="exporter" type="xsd:string"/>

element name="exporterVersion" type="xsd:gbring"/>

element name="longDescription" type="xsdistring"/>

element name="shortDescription" type="%sd:string"/>

element name="notice" type="xsd:stxing"/>

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

element ref="Extension"/>

hoice>

tribute ref="id"/>

tributeGroup ref="ObjectAttribs"/>

tribute name="contact'\type="xsd:string" use="optional"/>

tribute name="exporte¥r" type="xsd:string" use="optional"/>

tribute name="exporterVersion" type="xsd:string"
use="optional"/>

tribute name="YongDescription" type="xsd:string"
use="optional"/>

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

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

trioute name="owner" type="xsd:string" use="optional"/>

</xsd:complexType>

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

<xgd:annotation>

<xsd:documentation>CLASS: Extension</xsd:documentations

</xsd:annotation>

<xsd:complexType name="Extension">

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

© ISO/IEC 2005 - All rights reserved
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<xsd:any processContents="lax"/>
</xsd:choice>
<xsd:attribute ref="id"/>
<xsd:attributeGroup ref="ObjectAttribs"/>
<xsd:attribute name="extender" type="xsd:string" use="optional"/>
<xsd:attribute name="extenderID" type="xsd:string" use="optional"/>
</xsd:complexType>

<xsd:elenfent name="Extension" type="Extension"/>

<xsd:anndtation>
<xsd:ddcumentation>CLASS: Difference</xsd:documentations>
</xsd:anrotation>

<xsd:comgdlexType name="Difference">
<xsd:cHoice minOccurs="0" maxOccurs="unbounded">
<xsd:element name="target">
<xqd:complexType>
dxsd:choice minOccurs="0" maxOccurs="unbounded">
<xsd:any processContents="skip"/>
q/xsd:choice>
dxsd:anyAttribute processContents="skip"/s
</xsd:complexType>
</xsd:element>
<xsd:lelement name="difference" type="Difference"/>
<xsd:lelement name="container" type="Difference"/>
<xsd:element ref="Extension"/>
</xsd:dhoice>
<xsd:aftribute ref="id"/>
<xsd:aftributeGroup ref="ObjectAttribs"/>
<xsd:aftribute name="target" type="xsd:IDREFS" use="optional"/>
<xsd:aftribute name="comtainer" type="xsd:IDREFS" use="optional"/>
</xsd:confplexType>

<xsd:elenent name="Difference" type="Difference"/>
<xsd:anndtations

<xsd:ddcumentation>CLASS: Add</xsd:documentations>
</xsd:anrotation>

<xsd:complexType name="Add">
<xsd:complexContent>
<xsd:extension base="Difference">
<xsd:attribute name="position" type="xsd:string" use="optional"/>
<xsd:attribute name="addition" type="xsd:IDREFS" use="optional"/>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
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<xsd:element name="Add" type="Add"/>

<xsd:annotation>
<xsd:documentation>CLASS: Replace</xsd:documentations
</xsd:annotation>

<xsd:complexType name="Replace">

<xsd: cqmplexContent

<xsd:extension base="Difference">
<xdqd:attribute name="position" type="xsd:string" use="optional"/>
<xdqd:attribute name="replacement" type="xsd:IDREFS"
use="optional"/>
</xsd:extension>
</xsd:domplexContent>
</xsd:conplexType>

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

<xsd:anndtation>
<xsd:ddcumentation>CLASS: Delete</xsd:documentations
</xsd:anrjotation>

<xsd:comglexType name="Delete">
<xsd:cdmplexContent>
<xsd:extension base="Difference"/>
</xsd:domplexContent>
</xsd:conplexType>

<xsd:elenfent name="Delete" type=!Delete"/>
<xsd:comglexType name="Any">
<xsd:cHoice minOccurs="0" maXOccurs="unbounded">
<xsd:any processContents="skip"/>
</xsd:dhoice>
<xsd:anyAttribute proeessContents="skip"/>
</xsd:conplexType>

<xsd:elenent name="XMIPackage'">
<xsd:cdmplexType>
<xsd:choice minOccurs="0" maxOccurs="unbounded">

<xsd:element ref="Difference"/>
<xsd:element ref="Add"/>
<xsd:element ref="Replace"/>
<xsd:element ref="Delete"/>
<xsd:element ref="XMI"/>
<xsd:element ref="Documentation"/>
<xsd:element ref="Extension"/>
</xsd:choice>
</xsd:complexType>
</xsd:element>
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</xsd:schema>
5.2.3 Schema Production Rules for Non-Primitive Data

MOF 1.4 added a set of non-primitive data types. The schema production rules for these data types are defined using the
existing production rules in 5.2.1, “EBNF,” on page 35. They are described in the following sub clauses.

Structure [Type

The schema production rules for a structure type with structure fields are the same as for a class with' attributes. The
production fules for classes are defined starting with 3:ClassSchema. For structure types, use the)structurg¢ type name
instead of glass name, and the structure field names instead of attribute names.

Enumerat|on Type

The schema production rules for enumeration types are defined starting with 8:EnumSchema.

Alias Typ#d

The schema production rules for an alias type are the same as for its basetype, but using the alias type ngme instead of
the base type name.

Collectior] Type

The schemq production rules for a collection type are the samie as for a class that has one attribute with thg same type and
multiplicity] as the collection type. The production rules for classes are defined starting with 3:ClassSchema. For
collection types, use the collection type name instead;of class name. Use the collection type’s type name jnstead of
attribute name.
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6 XML Document Production

6.1 Purpose

This Clause specifies the XMI Version 2 production of an XML document from a MOF model. XMI Version 2 describes
an XML syntax that leverages the new capability of XML schema, resulting in smaller, more powerful documents and

enhanced h

man rnnrlnhilih/ A set of MQE nhjnrte are written to an XML document fnllnwing the grammar defined here.

It is essenti
that all sign

6.2

XMI’s XM
or model fr]
reconstruct
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I
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should not
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6.3 H
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require XM
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al for successful model interchange that this specification be complete and unambiguous. s
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the model or model fragment. In both cases, the rules are implicitly applied in the context of
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be viewed as prescribing any particular algorithm for XMI producer or consumer implementa
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6.3.1 Overall Document Structure
1:Document ::= la:XMI | 2:ContentElements
la:XMI ::= "<" 1b:XMINamespace "XMI" 1lc:StartAttribs ">"
( 2:ContentElements )?
( 5j:Extension )*
"</" 1b:XMINamespace "XMI>"
1b:XMINanlespace ::= (//NsName// ":") ?
lc:StartHttribs ::= 1d:XMIVersion le:Namespaces
1d:XMIVersion ::= 1lb:XMINamespace "version='" //XMIVersion// MW ™
le:Namesgaces ::= 1f:XMINamespaceDecl ?
( "xmlns:" 1h:NsName "='" 1i:NsURI M *" ) *
1f :XMINanespaceDecl ::= "xmlns=’'http://www.omg.org/XMI'" |
"xmlns:" //NsName// "='http://wwwsOhg.org/XMI’"
1g:Namesgdace ::= ( 1lh:NsName> ":" )?
1h:NsNamg ::= //Name of namespace//
11:NsURI ::= //URI of namespace//

1. The content of an XMI document may be@nclosed in an XMI XML element, but it does not nepd to be. The
XIML specification requires that there_be*one root element in an XML document for the documégnt to be well-
fgrmed.

la. Alh XMI element has XML attributes that declare namespaces and specify the version of XMl, and the XMl
ellement contains XML elements that make up the header, content, differences, and extensions fpr the XMl
dpcument.

1b. This rule represents-the' use of the XMI namespace name, XMINsName, in an XMI document. |[f NsName is
", this rule produces ""; otherwise, this rule produces NsName followed by ":". For example, if the XMI
namespace name is "xmi", then the XML element specified in the XMI production rule has a tag name of
"xmi: XML If the XMI namespace name is ", then the XML element specified in the XMI proddction rule has
atag name of "XMI."

1lc. The.start attributes include the version attribute and the declaration of namespaces used in the document.

1d. The version must be “2.0” for XMI documents that conform to this specification.

le. The XMI namespace and the namespaces associated with a model must be declared or already be visible to the
XMI element in the XML document. Since there is no requirement that the XMI XML element be the root
element, these namespaces may be declared in XML elements that contain the XMI element.
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1g. The use of a namespace name, including a *“:” separator. If the namespace name is blank, the result is the

empty string.

1h. A particular namespace name. Document producers can choose their own namespace names, 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 infor
dcation. The URI is obtained from the org.omg.xmi.nsURI tag.

mation at that

6.3.2 Qverall Content Structure

2:ContenfElements ::= ( 3:0bjectAsElement )*
( 6:ClassAttributes )*
( 7:0therLinks )*

2. THe contents are the XML representations of top level objeets; classifier level attributes, and other links. The
top level objects will include those that have a composit€ link with no reference from the compagsite to
component.
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6.3.3 Object Structure

3:0bjectAsElement ::= "<" 3a:0bjectTagName 3c:0bjectAttribs ("/>")?
5:0bjectContents
3b:0bjectEndTag

3a:0bjectTagName ::= lg:Namespace // XMI name//
3b:0bjectEndTag ::= ("</" 3a:0bjectTagName ">")?
3c:0bjectAttribs ::= ( lc:StartAttribs )°?

3d:IdentityAttribs
( 3f:TypeAttrib )?
3g:FeatureAttribs

3d:IdentiltyAttribs ::= ( 3e:IdAttribName "='" // id // "'")?

( 1b:XMINamespace "label='" //label// "’'" ()3

( 1b:XMINamespace "uuid='" //uuid// "'8 )2
3e:IdAttyibName ::= 1b:XMINamespace "id" | // id attrib name //
3f: TypeAftrib ::= (1lb:XMINamespace | lg:Namespace)

"type='" 3a:0bjectTagName "'™"
3g:FeatuyeAttribs ::= ( 3h:DataValueAttrib

| 3i:EnumValueAttrib
| 3j:RefValueAttrib )=*

3h:DataVglueAttrib ::= 31:AttribName "='" //valwue// "'"
31i:EnumVglueAttrib ::= 31:AttribName "='" //énumeration literal// "'"
3j:RefvallueAttrib ::= 31l:AttribName "='" 3k:RefValues "'"
3k:RefVvallues ::= ( //reference id/AM " )*

31:AttrilName ::= // XMI name of \attribute //

3. | An object has a starting element,contents, and a closing element. If the contents are empty, you may end the
startjng element with “/>.” ou use this production rule to serialize top-level objects and to serialize objects that
are the values of attributes'and references. You may also use this production rule to serialize structyired types. To
seriglize structured types, use the name of the structure rather than the class name, and use the attijibute
production rules te-serialize the fields of the structure and their values.

<department xmi:id="Department_1"/>

Example 6.1 - Instance of a class with empty contents

52 © ISO/IEC 2005 - All rights reserved


https://iecnorm.com/api/?name=78c0886ded350b3c99a171aa1cdecf46

ISO/IEC 19503:2005(E)

3a.

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

org.omg.xmi.xmiName tag. If the object is the value of an attribute or reference, the XMI name is the name of
the attribute or reference, or the value of the org.omg.xmi.xmiName tag. The namespace name is ignored for an

object that is the value of an attribute or reference.

omplexco:department xmi:id=""Department_1"/>

EX

ample 6.2 - Instance of a class, namespace name is its package name

3b.

Th

e end tag name is the same as the start tag name, preceded with a */.” Anénd tag need not be W
no content for the object.

ritten if there

3c.

Th
c
ob

o

e XML attributes for an object are the optional start attributes,cidentity attributes, and attributg
responding to an object’s features (its attributes and references). The start attributes must be
ect is a top-level object and it is not inside an XMI elemeit specified by production rule 1la:X

S
vritten if the
MI.

Company xmi:version=""2.0" xmIns:xmi=""http 2/ /www.omg.org/XMI"
xmi:id=Company 1" name="Acme"

Company >

EX

ample 6.3 - Company is the top®level object in a document with no XMI element

3d.

Th
he

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

may be used

3e.

By
org

default, the name 0f the identity attribute is “id” in the XMI namespace. However, if an
.omg.xmi.idName-tag has been specified, the name of the identity attribute is the value of thg

t tag.

3f.

If
us
Iw

he class ofdhe object cannot be determined unambiguously from the model, you must specify t
ng the “type” attribute in either the XMI namespace or the schema instance namespace whose
vw.w3.0rg/2001/XMLSchema-instance”. The value of this attribute is defined by the XML Sg

Stnuctures specification to be a QName, consisting of a namespaces name for the value’s class (if there is one
aanhrdﬁmﬂfnmmﬁ—ﬂmmwﬁndfhrnmﬁw f —ais —Refer to the

schema specification for more details. You may only use the XML schema instance type attribute if
org.omg.xmi.useSchemaExtensions is true. 6.4.3, “Derived Types and References,” on page 62 provides an

he class name
URI is “http:/
hema Part 1:

example of the use of the “type” attribute.
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30.

The XML attributes of the element correspond to attributes whose type is a data value or enumeration, or
references whose values are objects in the document. You may not serialize an attribute or reference as both an
XML element and an XML attribute in the same object. You must not serialize an attribute or reference as an
XML attribute if the value of the org.omg.xmi.element tag is “true.” You must not serialize an attribute or
reference at all if the value of the org.omg.xmi.serialize tag is “false.” You must not serialize a reference at all

if

the org.omg.xmi.remoteOnly tag Is true and the reference has a value that Is an object In the §ame XML
dgcument. You may serialize classifier-level attributes with an object.

3h.

U

=
Off

thiat specification.

5e this production rule to serialize an attribute whose type is not an object and whose-value cgn be
presented by a string. Multi-valued attributes cannot be serialized as XML attributes, -t the attiibute’s type is
e of the types defined by the XML Schema Part 2: Datatypes specification, serialize the value ps specified in

Department xmi:id="Department_1" number="13"/>

ample 6.4 -. Instance of a class with a single valued atifibute

3i.

U

b

5e this production rule to serialize an attribute whosetype is an enumeration and whose value|is one of the
pal enumeration literals. If the org.omg.xmi.xmiName is specified for the literal, the value of that tag should
used; otherwise, the name of the enumeration™literal specified in the model is used.

: £<enumeration>>
Stoplight StopGo

id : String
state : StopGo green

red

btoplight xmijiid="Stoplight_6" id="SL06" state=""red"" />

ample 6.5 - Instance of a class with an enumerated attribute

3j.

3k.

Use this production rule to serialize references whose values are objects that are serialized in the same
document. The value of the XML attribute contains the XMI ID of each referenced object, separated by a
space.

54
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TargetClass

id : String

Classl

+LinktoTargetClass

<(
<T|
<T]

lassl xmi:id="Class1_1" LinktoTargetClass=""TargetClass_1 TargetClass_2"/>
argetClass xmi:id="TargetClass_1" id="TC1 instance"/>
argetClass xmi:id="TargetClass_2" id="TC2 instance"/>

EX

ample 6.6 - Association from an instance of a class-tg /instances of another class

3l.

Th
org

e name of the XML attribute is the name of the model attribute or reference, or the value of t
.omg.xmi.xmiName tag for the attribute or reférence.

ne

6.3.4

R

eferences

4 :Referern]

4a:LinkAY

4b:Link

ceElement ::= "<" 3a;0kjectTagName
( lc:StartAttribs )?
3deldentityAttribs
( 3f:TypeAttrib )?
4a:LinkAttribs

Il/>ll
tribs ::= lb:XMINamespace "idref='" //reference id// "'"
| 4b:Link
::= "href='" //URI reference// "'"
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4, Use this production rule to serialize a reference to an object using an XML element. If you use identity
attributes, the values of the identity attributes must match the values of the identity attributes for the object that
is referenced.

4a. Use the idref attribute to specify the id of an XML element that is referenced in the document; use the href
attribute to specify an XML element in another document. If the org.omg.xmi.href tag is “true.” you must not
us¢ the idref attribute; use the href attribute for references within the document and across doCuments.

—

4b. An XMl link. The value of the href attribute is a URI reference that refers to an XML elemént in another

dopument or in the same document. For example, if the href is “file:someFile.xmi#someld,” the href refers to
an[XML element in the “someFile.xmi” document whose XMI ID is “someld.” If the-href is “#ahotherld,” the
href attribute refers to an XML element whose XMI ID is “anotherld” in the same’document. XlILinks are also
supported in XMI. See 4.10.2, “Linking,” on page 20 for more information. Sege the W3C XLink|and XPointer
specification for production rules.

[

Company

1
+company

-emp OfTheMonth

+department 0.1
Department 0.1 0.* Employee
number (Tnteger L 2 manager : Boolegn
+department +employee

Dqgcument CompanyKey_1.xml contains a link to external document CompanyKey 2.xml for the

employeeOf TheMonth association:

cCompany xmi:id=""Company_1"" name="Acme">
<employeeOfTheMonth href=""CompanyKey 2.xml#Employee_1" />

L /Companv>
Ld 7

Document CompanyKey_2.xml contains the target of the link, and link back to original document:
<Employee xmi:id=""Employee_1'"" name="Fatale, Natasha">
<company href=""CompanyKey_1.xml#Company_ 1" />

Example 6.7 - Linking across documents
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6.3.5 Object Contents

5:0bjectContents ::= ( 5a:AttributeAsElmt
5h:ReferenceAsElmt>
5i:CompositeAsElmt ) *
( 5j:Extension )*
5a.AttribueeAsEime————ShAttribVatuehstitement——=
| 5f£:Nullvalue
S5b:AttridValueAsElmt ::= 3:0bjectAsElement
|
|
|

4:ReferenceElement
5c:DataValue
5d:EnumLiteral

5c:Datavglue ::= "<" Se:AttribTagName ">"
//value//
"</" Se:AttribTagName ">"
5d:EnumLiteral ::= "<" Se:AttribTagName ">"

//enumeration literal//
"</" Se:AttribTagName ">"

S5e:AttridTagName ::= // XMI name for attribute//
5f:Nullvglue ::= "<" Se:AttribTagName 5g:NylV1Xttrib "/>"
5g:Nullaftrib ::= lg:Namespace "nil='true”M
S5h:ReferdgnceAsElmt ::= 4:ReferenceElement
5i:CompogiteAsElmt ::= 3:0bjectAsElement
5j:Extendion ::= "<" 1b:XMINamespace” "extension"

(" extender=»!" // extender // "'")?

(" extende¥ID='" // extenderID // "'")?

II>H
// Exténsion elements //
"&/" 1b:XMINamespace "extension>"

5. The contents of an ‘ebject are the attributes, references, and compositions that are serialized as XML elements,
ag well as the extensions. Note that ‘contents’ (component objects that are reached via composite [links) without
a compositereference are not subject to this production rule and so not written as nested elements: instead they
arp writtenas top-level elements. Any particular reference or single-valued attribute may be exgressed as an
XML element or XML attribute, but not both. You can specify whether an attribute or reference is serialized as
an XML element or an XML attribute by using the org.oma.xmi.element taqg. If the value of the
org.omg.xmi.superClassFirst tag is “true,” you must serialize inherited attributes, references, and compositions
first, beginning at the top of the class hierarchy.
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5a.

Each value of an attribute is represented by an XML element; for multi-valued attributes, there is one XML
element for each value. Null values may be serialized as well, unless the value of the org.omg.xmi.includeNils

tag is “false,” in which case you may not serialize null values.

5b.
5c.

If the attribute value is an object, it is serialized using the 3:0bjectAsElement production rule unless the object

IS

in another document, in which case the 4:ReferenceElement production rule is used

Company

Address

I

HQAddress : Address Street : String

City : String

<(

</

Company>City=""Hometown"'/>

ompany xmi:id="Company_1" name="Acme">
<HQAddress xmi:id=""Address_1'"" Street="'Side Street"

EX

ample 6.8 - Value of attribute HQAddress is antobject

Uq
of
be

serialized according to that specification.

e this production rule to save values of attributes that are neither objects nor enumeration literals. If the type
the attribute is one of the types defined bythe XML Schema Part 2; Datatypes specification, the value must

PtyClass2

K<*>> T1VOCL1 : Integer

<P

tyClass2 xmi:id="PtyClass2_1">
<T1\V/0C1>1001</T1VOC1>
<T1Vv0C1>2001</T1VOC1>

</i

Pty Class2>

58

Example 6.9 - Multi-valued attribute, with each value serialized as an element
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5d. The enumeration literal is either the name of the literal from the model or the value of the
org.omg.xmi.xmiName tag.

5e. The XMI name for the attribute is either the name of the attribute from the model or the value of the
org.omg.xmi.xmiName tag.

5¢. Thenutattributehasthe mame—“nit* e mamespace-whose R s“httpFHwwww3org/206 4 XML Schema-

ingtance.”
5i. Use this production to serialize composite relationships as elements.
Department Person
0.1 0.* .
pumber : Integer @ name : String
+department +employee

<Department xmi:id="Department_1" number="13">

<employee xmi:id=""Employee_2"" name ="Glozic, Bejan"" />
<employee xmi:id=""Employee_3"" name =""Andréws; Gilbert" />
<employee xmi:id=""Employee_4"" name =""Beisiegel, Gloria™ />
</Department>

Example 6.10 - Aggregation serialized as-efements

5j. Each extension element has an optienal extender and extenderID attribute; its content can be anything.

6.3.6 Ppckages

6 : Packagqg ::= WU'J" 6a:PackageTagName 3c:0bjectAttribs ">"
(7:ClassAttributes | 8:OtherLinks)*

"</" 6a:PackageTagName ">"

6a:PackadeTagName” : := 1g:Namespace //XMI name//

6. This element is only serialized if there are classifier-level attributes that have not been serialized in objects, or
other links that have not been serialized with objects, either.

6.3.7 Attributes

7:ClassAttributes ::= ( 5a:AttributeAsElmt )*
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7. All classifier-level attributes are expressed using the XML element form, unless they have already been
serialized in objects.

6.3.8 Other Types of Links

8:0therLinks ::= "<" Ba:AssocTagName 3c:0bjectAttribs ">"

( 8b:AssociationEndRef 8b:AssociationEndRef )*
"</" 8a:AssocTagName ">"

8a:AssocTagName ::= //XMI name for the association//
8b:AssocilationEndRef

4 :ReferenceElement

8. All associations that have no references are placed here. Each assagciationEnd’s links are contained as pairs of
negsted XML elements.

8a. The tag name of the association is the name of the association specified in the model or the valye of the
org.omg.xmi.xmiName tag.

8b. Alreference to the linked element from the AssociationEnd; the tag name of the referenced element should be
the XMI name for the association end, which is ejther the name of the association end specified|in the model
or[the value of the org.omg.xmi.xmiName tag.

6.4  Additional Examples

6.4.1 heritance

=1

Attributes gnd associations are inherited from parent classes. For example, in the model below, CollegeStludent inherits
directly from Student and Citizenj:and indirectly from Person.
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<<Abstract>>
Person

PersonName : String
Address__String

}

Sludent Citizen
Statys : String SSN : Integer
Parégnts : String Passport : Integer
GPA|: String RegisterVoter : Boolean
State : String

CollegeStudent

Scholarships : String

LoanAmount : Currency

An instange of CollegeStudent can include attributes inherited from each of these parent classes:

<CollegeStudent xmi:id="CollegeStudent_1"
PersonName="Andrew Pham" GPA=%4.95" SSN="1234567890" />

6.4.2 Nested Packages

The following model shows the Education package, which contains another package called Students, whare the Students
package has an org.omg.xmiwnsPrefix tag set to “Students:”

<dAbstract>>
Persaon

PersoniName “String

Addressg : String ||—||
Zﬁ Students
Student

Status : String
Parents : String
GPA : Single
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The Students package contains class CollegeStudent:

Student
(from Education)

Status : String
Parents : String
GPA : Single

|

CollegeStudent

Scholarships : String
LoanAmopunt : Currency

The package nesting can be expressed in the qualifier for the CollegeStudent element:
<Students|CollegeStudent xmi:id="CollegeStudent_1"

PersonName="Andrew Pham" GPA="4.95" SSN="12345678902/>

6.4.3 Derived Types and References

In the folloving example, class Company has attribute HQAddress whose type is another class, the Addrgss class:

CGompany Address
HQAddress : Address Street : String
City : String
USAddress

zipcode : Decimal

Address has a subclass, USAddress. An instance of Company can use xsi:type to indicate that its HQAddress is actually
of type USAddress and includes a zipcode:

<Company xmi:id="Company_1" name="Acme">
<HQAddress xmi:type=""USAddress" xmi:id="Address_1"
Street="Side Street" City="Hometown" zipcode="'"90210"

Similarly, if a model contains a reference to a class that has a subclass, xmi:type can be used in an instance to indicate
that the reference is actually to the subclass.
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6.5 Document Production Rules for Non-Primitive Data

MOF 1.4 added a set of non-primitive data types. The document production rules for these data types are defined using
the existing production rules in 6.3, “EBNF Rules Representation,” on page 49. They are described in the following sub
clauses.

6.5.1 Structure Type

The document production rules for a structure type with structure fields are the same as for a class withrgttributes. The
production fules for classes are defined starting with 3:0bjectAsElement. For structure types, use the structure type's
name instead of class name, and the structure field names instead of attribute names.

Example: 9T is a structure type with structure fields sfl (type String) and sf2 (type A). A iS-aclass with pttributes al
(type String) and a2 (type String). An instance of ST is serialized as:

<ST xmi:id§F"ST_1" sfl1="xxxx">

<sf2 xm{:id="sf2_1" xmi:type="A" al="yyyy" a2="zzzz"/>
</ST>

6.5.2 Epumeration Type
The document production rules for enumeration types are defined*by rules 3i:EnumValueAttrib and 5d:EnumL.iteral.
6.5.3 Alias Type

The document production rules for an alias type are the same as for its base type, but using the alias type]s name instead
of the base [type’s name.

6.5.4 Collection Type

The document production rules for a cellection type are the same as for a class that has one attribute with the same type
and multipljcity as the collection_type: The production rules for classes are defined starting with 3:ObjectAAsElement. For
collection types, use the collection type name instead of class name. Use the collection type’s type name jinstead of

attribute name.

Example: T is a collection type. CT’s type is A, and it has multiplicity 0..*. A is a class with attributes 31 (type String)
and a2 (typg String){ An instance of CT of size 3 is serialized as:

<CT xmi:idg"C¥_1">
<A xmi:id="A_1" al="string" a2="another string"/>
<A xmi:id="A_2" al="stuff" a2="more stuff"/>
<A xmi:id="A_3" al="xxxx" a2="yyyy"/>

</CT>
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7 Production of MOF from XML

7.1 Introduction

XML is increasingly becoming an information source, supplementing existing sources such as analysis (UML), software
(Java, C++), components (EJB, IDL, Corba Component Model), and databases (CWM). Although XML does not define

objects, it ¢

nbe used as an inlr_mt source of true nhjnrf definitions h\]/ enlnlnlnmnnfing the XML with additio

nal information

or conventi
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« DTO
« XMI
« XMI

This sub cl
mappings &
representati

These mecl

MOF inforination without loss or ambiguity.

The approa
XML. The
has its own
are MOF ry
implementg

7.2 DO

When a DT
added acco
particular r

As an exani

DTD:
<!I[ELEMEN

bNs.
describes the following algorithms for producing object definitions in MOF from XML input
to MOF production

| to MOF production

| Schema to MOF production

huse describes mappings to produce MOF declarations from XML documents, DTDs, and XMl
re not unique since XML-only forms of information are not rich ‘enough to produce an unamb
on.

anisms are not necessary for reading XMI documents, since XMI is rich enough to interchang
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rule to extract the corresponding class and.attribute declarations they represent. The paramete
les to produce the simplest MOF classest@nd attributes with specific parameters that may be cu
tion that has additional domain knowledge beyond the production inputs.

TD to MOF

D is used to create a MOF metamodel, the DTD is read declaration by declaration, and MOF
dingly. For each type of declaration, one of the following MOF definitions is added by follow
Ile. The mappingmay be customized by setting the parameters in the second table.
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MOF:

Class Car {
Attribute
Attribute
Associat
Associat

Door side CDATA #REQUIRED>

make : String;

model : String;

ion engine : Engine 1..* containment one-way;
ion door : Door 1..* containment one-way;
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Class Engine {
Attribute value : String 0..1;

}
Class Door {
Attribute side : String 0..1;
}
Rule DTD Declaration MOF Definition
1 <IELEMENT E> Class E with Supertype (E).
2 <IATTLIST E A Type Occurs> | Attribute named A of Class E with type AttributeType(E, 4\, Type) and
multiplicity AttributeMult(E, A, Occurs)!
3 <IELEMENT E (F)> TypedElement(E,F) Attribute or Association to Class F and name
RoleName(E, F).
4 <IELEMENT E (#PCDATA)> Attribute named TextName(E) of type AttributeType(E, TektName(E)).
5 <IELEMENT E ANY> TypedElement(E, “ANY?) Attribute or Association to Supgrtype(“Any”)
and name RoleName(E, “ANY”).
Parametefs Defaults
Supertype(Element name) Node
AttributeTlype (Element name, Attribute name; Type name) | String for Type CDATA
Lookup MOF type for IDREF
AttributeNult (Element name, Attribute’name, Occurs style) | 0..1
TypedElemment (Element name, TypedElementname) Association: containment by value, multiplicity 0..*,
one way havigable, Attribute: multiplicity 0..*
RoleNamg (Element name, TypedElement name) LowerCase TypedElement name
TextName[Element name) “value”
7.3 ><|ML to MOF

When an XML document has no additional type information, it is possible to generalize to produce a minimal MOF
representation. The mapping uses the same optional parameters as the DTD to MOF mapping.

The processing of the generalization follows these steps:
1. Parse the XML document into a DOM tree.
2. Select an existing MOF metamodel or create an empty MOF metamodel.

3. Perform a depth-first traversal of the XML document’s DOM tree. At each node, apply the appropriate generalization
operation from the table, based on the type of parent and child nodes encountered.
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This is an example result from mapping from an XML document to MOF:

XML:

<Car make="Ford" model="Mustang">

<Engine>240 HP</Engine>

<Door side="left"/>

<Door side="right"/>
</Car>

ISO/IEC 19503:2005(E)

MOF:

Class Car {
Attributelmake : String;
Attributelmodel : String;

Associatjon engine : Engine 1..* containment one-way;
Associatjon door : Door 1..* containment one-way;

}

Class Engine {
Attribute{value : String 0..1;

}
Class Door|{

Attribute|side : String 0..1;
}

Rule [POM Parent Node | DOM Child Node | MOF Definition

1 Element E None Class E with Supertype(E)

2 Element E Attribute A Attribute named A of Class E with type
AttributeType(E,A, “CDATA”) and
multiplicity AttribiteMult(E,A, “#IMPLIED”)

4 Element E Element F TypedElement(E,F) Attribute or Association to Clags F and nhame
RoleName(E,F)

5 Element E Text, Attribute named TextName(E) of type

CharacterData, or | AttributeType(E, TextName(E))
CDATASection
7.4 Xitt—Schemato MOF

The following subset of the example of XML Schema, representing a portion of the purchase order example of the XML

Schema specification, part 0, mapped to MOF using the reverse engineering table below.

The processing follows these steps:

1. The XML Schema is parsed.

2. Schema declarations corresponding to one of the three rules are processed while traversing the XML Schema depth-

first.
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XML Schema:
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema">

<xsd:element name="purchaseOrder" type="PurchaseOrderType"/>

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

<XstOmF :CATy FU 1 I(RIIIC—II Pul bhaOCOI dCI Ty pU
<xsd:seqlience>
<xsd:elgment name="shipTo" type="USAddress"/>
<xsd:elgment name="billTo" type="USAddress"/>
<xsd:elgment ref="comment" minOccurs="0"/>
</xsd:sefjuence>
<xsd:attribute name="orderDate" type="xsd:date"/>
</xsd:complexType>

<xsd:complexType name="USAddress">

<xsd:seqlience>
<xsd:elgment name="name" type="xsd:string"/>
<xsd:elgment name="street" type="xsd:string"/>
<xsd:elgment name="city" type="xsd:string"/>
<xsd:elgment name="state" type="xsd:string"/>
<xsd:elgment name="zip" type="xsd:decimal"/>

</xsd:sequence>

<xsd:attribute name="country" type="xsd:NMTOKEN"
fixed="lUS"/>

</xsd:complexType>

</xsd:schema>

MOF:
<Class name="PuchaseOrder">

<attribute name="shipTo" type="USAddress"/>
<attribute name=\billTo" type="USAddress"/>

<attribute name="orderDate" type="mof:String"/>
</Class>
<Class nanje="USAddress>

<atfribute name="name" type="mof:String"/>
<attribute name="street" type="mof:String"/>
<attribute name="city" type="mof:String"/>
<attribute name="state" type="mof:String"/>

<attribute name="comment" type="mof:String" multiplicty="0..1"/>

<attribute name="zip" type= mofi.Integer />
<attribute name="country" type="mof:String"/>
</Class>
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Data types map to “mof:String” unless defined in the user model, except “xsd:decimal” and its restrictions map to
“mof:Integer” and “xsd:boolean” maps to “mof:boolean.”

Rule XML Schema MOF Definition
1 Element(E), ComplexType(E), SimpleType(E) with base (S) | Class E with Supertype(S)
2 SeguencefHstCheteefi-contatrrgRule R ard—-Atrbute B2 o Adrbute FypeE, L, E2) with
IminOccurs(min), MaxOccurs(max) multiplicity min..max
3 Attribute(A) Type(T) Attribute A with AttributeTypg(E, A, T)
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8 XML Schema Model

8.1 Introduction

This sub clause describes the MOF model for XML Schema declarations using UML notation. The model is a
straightforward mapping from the XML Schema specification, where classes in the model have a direct correspondence to
a definitiondn-XML _Schema. This definition assumes a strong wnrl(ing I(nn\nllndgn of XML Schema andrefers throughout

to the XML Schema specification for the detailed description of constructs that are defined by XML Schgma.

8.2 XML Schema Structures

This modelfcorresponds to the structures defined in the XML Schema Part 1, Structures.
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XSDObject

I

XSDSchema

ngmespacePrefix : String
largeNamespace : String
version : String

+content | xSpDSchemaContént

¥

finalDefault : String 0..*
blockDefault : String {ordered}
elementFormDefault : String
aftributeFormDefault : String A
lahguage : String
/M 1 1
XSDType XSDTopLevelAttribute XSDAttributeGroup ASDGroup
XSDToplevelElement
XSDlInclude
+includedFromAnotherSchema schemalocation : String
XSDImport
namespace : String
importedFromAnotherSchema namespacePrefix | String
schemalocation :[String
Figure 8.1 { XML Schiema top level declarations
The top leveNXML Schema declarations consist of the description of the schema itself (hnamespace prefix, target

namespace, etc.) and the declarations within the schema. These declarations include global scope Attributes, global scope
Elements, attribute groups, type declarations (extending from XSDGroup), and imports from other schemas.
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|
XSDAnnotatedElement

ISO/IEC 19503:2005(E)

XSDAnyAttribute

processContents : String

String

4 namespace :
+anyAttribute
y 0.1
1 +attrGrpReferences

XSDAttributeGroup

XSDAttributeGroupRef

+refAttributeGroup 0..*

0. .* | +attribute

XSDAttribute
+refAttribute +referencedType -
usage : String XSDSimpleBase
form : String 0. .* 0.1
default : String
fixed : String 0.1 | ttype
A +attribute

Type association = Anonymous/unnamed type

ReferencedType association = Type defined globally

XSDTopLeveIAttribute +referencedAttribute +attributeReferences XSDAttributeRef

1.1

0”*

Figure 8.2 - XML Schema Attribute Declarations

An XML attribute has a name inherited from XSDNamedElement, and a simple type that is either defined within its scope

or referred to externally. The attribute may be annotated.

The attribute may be defined within an attribute group for reuse later. Attribute groups may refer to other attribute groups.

A top level attribute may be referred to by other attribute uses.

© ISO/IEC 2005 - All rights reserved

73


https://iecnorm.com/api/?name=78c0886ded350b3c99a171aa1cdecf46

ISO/IEC 19503:2005(E)

XSDAnnotatedElement

~

XSDObject

XSDNamedElement

/ XSDSchemaContent

XBDOccurs

XSDElement

+elementContent

O“*

abstract : Boolean
nillable : Boolean
final : String

block : String
default : String
fixed : String

form : String

/XSDGroupConteﬂt

- ——

XSDTopLevelEjlement

0.1

+content

+type
0.1

XSDType

+referencedType

Figure 8.3 1 XML Schema Element declaration

1.1 +refererjcedElement

0..* | +elementReferences

XSDElementRdf

An Element declaration includes athame from XSDNamedElement, an annotation from XSDAnnotatedElgment, and may
be used as ¢ontent for a schema-or a group.

The element may define new.types in its own declaration or refer to types declared elsewhere.

A top levellelement declaration may be referred to by element references.
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+baseType | XSDType XSDAnnotatedElement XSDObject

0.1

A

0.* | XSDComplexTypeContent | +content
- o

+complexTypeContent fortlered)
ordere

XSDComplexType

¢+

XSDGroupContent XSDAttribute XSDAttributeGroupRef

XSDAttributeRef

q.1 +anyAttribute

ANSDAnyAttribute +anyAttribute

0.1

°

~

XSDSimpleComple

+complexTypeChildren

0.+ | derivedByExtension : §tring

?

XSDSimpleContent XSDComplexContent

Figure 8.4 - XML Schema Complex type declaration

A complex type is both a type and an annotated element. The complex type has complexTypeContent that may be a group
of types and declared simple or complex types. The type may have attributes, or refer to attributes or attribute groups.

Complex type contents may be derived by extension or restriction, and may be simple or complex.
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XSDObject

A

XSDTotalDigits

XSDFractionDigits

0.1 XSDLength

XSDWhiteSpace

XSDNlinLength

XSDMaxUength

+contgnt | 0..1

- tContent
XSDgimpleType Tet-onten XSDSimpleTypeContent

-

1

XSDMaxInglusive

XSDMinlIncldisive

XSDMaxHxclusive

0..* +pattern

0..* +enum XSDPattern
XSDEnumeration

value : String

value : String

XSDMinHxclusive

KSDSimpleRestrict

XSDSimpleList XSDSimpleUnion

Figure 8.5 - XML Schema Simple type content declarations

The content of a simple type is described in terms of facets. These facets include white space, digit representation, length,
ranges, patterns, enumerations, unions, and lists.
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AVZ el nY +
NoUDT actTt

value : String
fixed : Boolean

XSDLeg

ngth

XSDMinLength

XSDMaxLength

XSDEnumeration

XSDV

VhiteSpace

XS

DMinInclusive

XSDMaxInclusive

XSDMinExclusive

XSDMaxExclug

ive

XSDPat|

fern

Figure 8.6

XSDFractionDigits

XML Schema Facets

BDTotalDigits

Facet, an

There are many types of facets used in simple type content declarations. They share a common root, XS[
abstract claWMw—' isfi
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An element has a type. A type can be referenced by many elements.
Type association = Anonymous/unnamed type
ReferencedType association = Type defined globally

+elementContent

*
0.. +content

XSPElement

0.1 | +referencedType

+type XSDType

g

Figure 8.7

An XML S
Simple typd
defined sim

0.1

B

XSDComplexType

abstract : Boolean
final : String

block : String
mixed : Boolean

XML Schema Typle declaration

XSDSimpleBase

+haseType

XSDBuiltinType

kind: XSDBuiltinTypeKind

I

XSDSimpleType

l“*
{ordered}

+simpleTypeChildren

0.*

+stContent

0.1 +content

1

XSDSimpleTypeQontent

chema Type may: be declared in a schema or within an element. The type may be a simple or gomplex type.

s may be-ane of the built-in, predefined types from XML Schema part 2, data types, or they may be a user-

ple typeé:
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XSDSchema

XSDAnnotatedElement 0..* XSDAT|notation
& rannotate val@e,~$tring
source :| String
XSPAttribute | | | XSDAttributeGroup XSDComplexType XSPDocumentation | | KSDAppInfo
language : String
XSDFgcet XSDElement XSDSimpleType

Figure 8.8

Many XML
simple and

XML Schema annotated elements

Schema declarations may contain annotations. These elements are attributes, attribute groups|
complex types, facets, and schemas:”An annotation may include documentation or application

elements,
information.
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XSDGroupContent | *scopeContent

1..*
XSDG +referencedGroup XSDG Ref ’
oup roupRe XSDGroup$cope
0.*
1 o .
+groupReferences groupKind : XSDGroupKind
# +groupContent
1
XSDElementRef
XSDAny
namespace : String
processContents : String

Figure 8.9

A group mg
and elemen

80

XML Schema group @eclarations

y contain other groups, references to other groups or elements, or contain declarations of add|tional groups

s in terms of«cheice, sequence, or all. Groups with Any content may also be declared.
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XSDObject
. _ lect
xEDElement +unique  "XSDUniqueContent TEECIOr fi Xspselkctor
0.* 137 value : Stfing
+field
P XSDFl(eld
© | value : String
XSDUnique XSDKey XSDKeyRef
+referencedKey. 1 +keyReferences
O“*
Figure 8.1 - XML Schema key declaration
A key declaration is made based/on the uniqueness of the content of an element. The elements contents are measured
based on sdlections on its attributes. Keys may refer to other keys.
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XSDNamedElement

name : String

A

XSDAttribute XSDAttributeGroup XSDComplexType XSDElemeént X$DGroup

XSDSchema XSDSimpleType XSDUniqueContent

Figure 8.11 - XML Schema name declarations

Attributes, pttribute groups, elements, simple and complex\types, groups, unique content, and schemas ar¢ named.

XSDOccurs

minOccurs : String
maxOccurs : String

]

XSDAny XSDElement XSDElementRef XSDGHoupRef

nanjespace : Strifg abstract : Boolean
progessContents : String nillable : Boolean
final : String

block : String
default : String
fixed : String

form : String

XSDGroupScope

groupKind : XSDGroupKind

Figure 8.12 - XML Schema occurrence particles

The occurrence particle in declarations of elements, element references, anys, groups, and group references is factored
into the Occurs abstract class.
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8.2.1 XS

XSDSchem

DSchema

a is an XML Schema Declaration.

Extends: XSDObject, XSDNamedElement, XSDAnnotatedElement

Attributes:

namespacePrefix : String

target

TTTESpace - Sring

version|: String

finalDgfault : String
blockDgfault : String
elemenfFormDefault : String
attributeFormDefault : String
language : String

8.22 X

An XML S
Extends: X

Attributes:
usage :
form :
default
fixed :

DAttribute

Chema attribute declaration.

5DComplexTypeContent, XSDNamedElement, XSDAnnotatedElement

String
btring
: String
String

8.2.3 X3YDElementRef

A referencg

Extends: X

to an XML Schema element déclaration.

S5DGroupContent, XSDOccurs

8.2.4 XSDAttributeGroup

An XML S
Extends: X

Chema attribute group declaration.

5DSchemaContent, XSDNamedElement, XSDAnnotatedElement

8.2.5 X3YDAttributeGroupRef

A reference to an attribute group.

Extends: XSDComplexTypeContent

8.2.6 XSDType

An XML Schema abstract type.

Extends: XSDSchemaContent
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8.2.7 XSDBuiltinType

An XML Schema predefined datatype.
Extends: XSDSimpleBase

8.2.8 XSDComplexType

A ComplexType can derive from another Complex Type or another Simple Type. Complex types may haye substantial
structure.

Extends: XEDType, XSDNamedElement, XSDAnnotatedElement

Attributes:
abstract : Boolean
final : String
block : |String
mixed ] Boolean

8.2.9 XgDComplexTypeContent

The content of an XML Schema.

Extends: XEDObject
8.2.10 XgDSchemaContent

The content of an XML Schema.

Extends: XEDObject
8.2.11 X9YDElement

An XML Sghema element declaration.

Extends: XEDObject, XSDNamedElement, XSDOccurs, XSDAnnotatedElement, XSDGroupContent,
XSDSchemaContent.

Attributes:
abstract : Baolean
nullabl¢ s Beolean
final : String
block : String
default : String
fixed : String
form : String
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8.2.12 XSDSimpleBase

An abstract base class for XML Schema simple types.

Extends: XSDType

8.2.13 XSDPattern

A pattern cpnstraint on a datatype.
Extends: XpDFacet

Attributes:
value : String

8.2.14 X9DEnumeration

An enumergtion constraint on a datatype.
Extends: XBDFacet

Attributes:
value : String

8.2.15 XSDlInclude

An XML Sthema include declaration.
Extends: XBDSchemaContent

Attributes:
schemgLocation : String

8.2.16 XSDImport

An XML Sghema import declaration.
Extends: XpDSchemaC€ontent

Attributes:
namespgace ;'String
namesgacePrefix : String
schemal.ocation : String

8.2.17 XSDGroup

An XML Schema group declaration.
Extends: XSDSchemaContent, XSDGroupContent, XSDNamedElement
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8.2.18 XS

DGroupKind

Declares whether the groups contents will be one of each of its contents, a choice of one of its contents, or a sequence of
all of its contents.

Enumeration literals:

all
choice

sequen

e

8.2.19 XgDGroupScope

A nested X
Extends: X

Attributes:
groupK

5DGroupContent, XSDOccurs

ind : XSDGroupKind

8.2.20 XgDGroupContent

An abstract

Extends: X

EDComplexTypeContent

8.2.21 XgDGroupRef

A referenced

Extends: X

8.2.22 X§

The declarg

Extends: X

8.2.23 X§

A referenced

to an XML Schema group declarationy

5DGroupContent, XSDOccurs
DKey

tion of a Key.

5EDUniqueContent
DKeyRef

ta’the’declaration of a key.

ML Schema group declaration that may be declared as all, choice, or sequence.

class representing contents of an XML Schema group{deelaration.

Extends: XSDUniqueContent

8.2.24 XS

DUnique

The concrete declaration of the unique fields.

Extends: XSDUniqueContent
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8.2.25 XS

The type of

DUniqueContent

content that is uniquely keyed.

Extends: XSDObject, XSDNamedElement

8.2.26 XS

DSelector

The selecto]

Attributes:
value :

8.2.27 XS

The fields 1

Attributes:
value :

8.2.28 XY
XSDObject
8.2.29 XY

XSDAnNnNot
Extends: X

8.2.30 XS

XSD docun
Extends: X

Attributes:
languag

8.2.31 XS

r of an XML Schema uniqueness declaration.

String
DField

o apply the selector of an XML Schema uniqueness declaration.

String
DObject
in an abstract superclass to facilitate modeling of XML Schema.

DAnnotatedElement

5DObject

DDocumentation

nentation is the documentation of an XML Schema construct.
SDAnNNotation

e : String

DAppInfo

btedElement is an abstract class for XNMILZSchema constructs that may be annotated.

Provides application specific information.

Extends: XSDAnnotation

8.2.32 XSDAnnotation

An XML Schema annotation.

Extends: XSDObject
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Attributes:
value : String
source : String
8.2.33 XSDSimpleContent

XML Schema declaration of the content of a simple type.

Extends: XEDSimpleComplex
8.2.34 XgDComplexContent

XML Scheina declaration of the content of a simple type.

Extends: XEDSimpleComplex
8.2.35 XgDSimpleComplex

XML Scheina extended simple or complex types. Types may be extended:hy extension or restriction.
Extends: XEDComplexTypeContent

Attributes:
derivedByExtension : Boolean

8.2.36 X§DSimpleTypeContent

The declargtion of simple type contents.

Extends: XEDObject
8.2.37 X§DSimpleRestrict

A simple type restriction.

Extends: XEDSimpleTypeContent
8.2.38 XgDSimplelist

A simple typellist:

Extends: XSDSimpleTypeContent
8.2.39 XSDSimpleUnion

A simple type union.

Extends: XSDSimpleTypeContent
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8.2.40 XSDSimpleType

An XML Schema simple type declaration. Simple types have minimal structure.

Extends: XSDBuiltinType, XSDNamedElement, XSDAnnotatedElement

8.2.41 XSDFacet

XML Schefna type declarations use a series of facets to define the particular behavior. The XSDFacet is-ah abstract class
that is specjalized by the type of facet.

Extends: XBDObject, XSDAnnotatedElement

Attributes:
value : String
fixed : Boolean

8.2.42 XgDLength

The length [facet.

Extends: XBFDFacet
8.2.43 XgDMinLength

The minLength facet.

Extends: X5DFacet
8.2.44 XSDMaxLength

The maxLehgth facet.

Extends: XBDFacet
8.2.45 XSDMinlInclusive

The minIndlusive facet!

Extends: XEDFacet

8.2.46 XSDMaxInclusive

The maxInclusive facet.

Extends: XSDFacet
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8.2.47 XSDMinExclusive

The minExclusive facet.

Extends: XSDFacet

8.2.48 XSDMaxExclusive

The maxExclusive facet.

Extends: XEDFacet
8.2.49 XgDTotalDigits

The totalDigits facet.

Extends: XBDFacet
8.2.50 X§DFractionDigits

The fractiopDigits facet.

Extends: XEDFacet
8.2.51 X§SDWhiteSpace

The whiteSpacefacet.

Extends: XFDFacet
8.2.52 X§DAny

The Any cgntent for an XML Schema group content declaration.
Extends: XEDGroupContent{ XSDOccurs

Attributes:
namespace : String
procesgContentss String

8.2.53 XSDAnvAttribute

The XML Schema reference to any attributes with non-schema namespace.
Extends: XSDObject

Attributes:
namespace : String
processContents : String
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