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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
establish i izati j i j i Vi =C
technical fommittees collaborate in fields of mutual interest. Other international organizations, governnmerytal
and non-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field of infermation
technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives;-Part 2.

The main| task of the joint technical committee is to prepare International Standards.,Draft Internatiopal
Standardd adopted by the joint technical committee are circulated to national bodies fér' yoting. Publication [as
an International Standard requires approval by at least 75 % of the national bodies gasting a vote.

Attention {s drawn to the possibility that some of the elements of this document'may be the subject of patgnt
rights. ISQ and IEC shall not be held responsible for identifying any or all such_patent rights.

ISO/IEC 1|9503 was prepared by the Object Mangement Group (OMGY and was adopted, under the PAS
procedurg, by Joint Technical Committee ISO/IEC JTC 1, Informatien_technology, in parallel with its approyal
by nationgl bodies of ISO and IEC.

ISO/IEC 19503 is related to

— 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)
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Introduction

The main purpose of this International Standard (XML) is to enable easy interchange of metadata between application
develgpment lifecycle tools (such as modeling tools based on the Unified Modeling Language (UML), ISO{IE|C 19501, and
metadata repositories/frameworks based on the Meta Object Facility (MOF), ISO/IEC 19502) in distributed heterogeneous
envirohments. 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 now ISO/IEC 19501.
» MOF - Meta Object Facility (ISO/IEC 19502).

The QMG adopted the XMI (version 1.0) in February 1999. It was developed as @-tesponse to a request for proposal,
issued by the OMG Analysis and Design Task Force, for a model and metadata interchange facility. The purppse of the
facility was to support the interchange of metadata (such as ODP UML modeéls). The most recent revision of [XMI, 2.0,
was spibmitted by the XMI Revision Task Force in October, 2002, and includes corrections and clarifications fo the
origingl specification, and changes to accommodate revisions to the 1¢4’ version of MOF.

The rapid growth of distributed processing has led to a need for &'coordinating framework for this standardizgtion and
ITU-T Recommendations X.901-904 | ISO/IEC 10746, Open Distributed Processing — Reference Model (RM-ODP)
provides such a framework. It defines an architecture in which>support of distribution, interoperability, and porfability can
be intpgrated. RM-ODP Part 2 (ISO/IEC 10746-2) definesithe foundational concepts and modeling framework for
descriping distributed systems. RM-ODP Part 3 (ISO/IEC 10746-3) specifies a generic architecture of open d|stributed
systems, expressed using the foundational concepts’and framework defined in Part 2.

Whilg not limited to this context, this International Standard is relevant to work on the standardization of Opgn
Distriputed Processing (ODP).
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Information technology — XML Metadata Interchange (XMI)

22 International Standards

2| Normative references

THe following referenced documents are indispensable for the application of this document. For dated referef
edjtion cited applies. For undated references, the-latest edition of the referenced document (including any
applies.

211 Identical Recommendations | International Standards

1 Scope

This International Standard provides specifications for:

a.  Aset of XML Schema Definitions (XSD) production rules for transforming MOF based metamodel
Schemas.

b. A set of XML Document production rules for encoding and decoding MOF based 'metadata.
c.  Design principles for XMI based Schemas and XML documents.
d. A setof production rules for importing XML DTDs to a MOF based metamodel.

This International Standard enhances metadata management and metadata-interoperability in distributed o
mvironments in general and in distributed development environmentsdin particular. While this Internation

@D

<

OF based) is equally applicable to metadata in many other domains.

ITU-T Recommendation X:902 (1996) | ISO/IEC 10746-2:1996, Information technology — Oper
Processing — Reference Modéel: Foundations

ITU-T Recommendation X.903 (1996) | ISO/IEC 10746-3:1996, Information technology — Oper
Processing — Reference Model: Architecture

ISO/HEE 10646:2003, Information technology — Universal Multiple-Octet Coded Character Set (UCS)
ISO/TEC 19501, Information technology — Open Distributed Processing — Unified Modeling Languagse

5 into XML

bject
al Standard

dresses stream based metadata interoperability in the object analysis and design domain, XMI (in part lpecause it is

ices, only the
amendments)

Distributed

Distributed

(UML)

Version1.4.2

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 Unitied Modeling Canguage
XMl XML Metadata Interchange
XSD XML Schema Definition
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4.1

ISO/IEC 1950

XMI Schema Design Principles

Purpose

3:2005(E)

This Clause contains a description of the XML Schemas that may be used with the XMI specification to allow some

metam
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motivg
linking

It is pq
compl
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4.2

An XN
XML
MOF-
if one
of the

It can

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

burden
rely sg
verific

Each
requirg
eleme
elemer
Perfor

| by XMI. Those descriptions are followed by more complete descriptions that provide exampleS)iHustr
tion for the XMI schema design in the areas of metamodel class specification, transmitting incomplete
, tailoring schema production, transmitting metadata differences, and exchanging documefts-between td

ssible to define how to automatically generate a schema from the MOF metamodel to represent any M
ant metamodel. That definition is presented in Clause 5.

lause describes XMI 2.0 schemas; Clause 5 describes how to create XMI 2.0(schemas.

ay specify tag value pairs as part of the MOF metamodel to tailor the schemas that are generated, but y
d to do so. Using these tag value pairs requires some knowledge of XML schemas, but the schemas tha
ed might perform more validation than the default schemas. See €lause 7 for a complete description of
te XML schemas using these tag value pairs. Sub clause 4.11, “Tailoring Schema Production,” on page 23
values, their affect on schema production, and their impact .ondocument serialization.

Use of XML Schemas

IL schema provides a means by which an XML proecessor can validate the syntax and some of the semal
locument. This specification provides rules byswhich a schema can be generated for any valid XMl-tra
pased metamodel. However, the use of schemas is optional; an XML document need not reference a sch
pXists. The resulting document can be precessed more quickly, at the cost of some loss of confidence in

document.

of performing these cheeksIt is expected that the software program that performs verification will not
lely on XML validationfor all of the verification, however, since XML validation does not perform all
ption that could be‘dore.

ML document/that contains metamodel data conforming to this specification contains: XML elements
d by this_specification, XML elements that contain data that conform to a metamodel, and, optionally,
ts that contain metadata that represent extensions of the metamodel. Metamodels are explicitly identifie

odel information to be verified through XML validation. The use of schemas in XMl is described first; f1|lowed by
description of some basic principles, which includes a short description of each XML attribute and XML element

nting the
metadata,
ols.

DF-

bu are not
t are

how to
describes

ntics of an
smissible
ema, even
he quality

be advantageous to perform XML validation on the XML document containing MOF metamodel data. IIf XML

of the
be able to
of the

hat are
KML
d in XML

ts required by this specification. Some metamodel information can also be encoded in an XML schema
ming XML validation provides useful checking of the XML elements that contain metadata about the i

transfe

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 namespace prefixes, are used to identify which
schemas to use to validate an XML document.
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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 yattdation can also perform some Verification that the metamodel data conforms 10 a metamodel. Afthodgh some
checkipg can be done, it is impossible to rely solely on XML validation to verify that the information transferegd satisfies
all of § metamodel’s semantic constraints. Complete verification cannot be done through XML validation‘becauge it is not
currently possible to specify all of the semantic constraints for a metamodel in an XML schema, and.-thé rules|for
automgtic generation of a schema preclude the use of semantic constraints that could be encoded in_a schema manually,
but capnot be automatically encoded.

Finally, XML validation can be used to validate extensions to the metamodel, because extensions must be reprgsented as
elements; if those elements are defined in a schema, the schema can be used to verifythe‘elements.

4.2.2| Requirements for XMI Schemas

Each schema used by XMI must satisfy the following requirements:

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

« | Metamodel constructs have corresponding element declarations, and may have an XML attribute declaratign, as
described below. In addition, some constructs also haye a complexType declaration. The declarations may Uitilize
groups, attribute groups, and types, as described befow.

» | Any XML elements that represent extensions to the metamodel may be declared in a schema, although it is[not
necessary to do so.

By deflault, XMI schemas allow incomplete metadata to be transmitted, but you can enforce the lower bound qf
multiplicities if you wish. See 4.9, “Transmitting Incomplete Metadata,” on page 18 for further details.

4.3 | Basic Principles

This suib clause discusses the“basic organization of an XML schema for XMI. Detailed information about each of these
topics fis included later in-this Clause.

4.3.1| Required-XML Declarations

This specification requires that XML element declarations, types, attributes, and attribute groups be included i schemas
le-XML validation of metadata that conforms to this specification. Some of these XML elements contai metadata
about the=metadata-to-be-transferred—Forexample—thetdentity—ofthe-metamodelassoctated-with-the-metadatal 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.

4.3.2
Every
compl

associ

order

By default, XMI allows you to serialize features using either XML elements or XML sattributes; however, XMl
to spe¢ify how to serialize them if you wish. Containment references and multivalUed-attributes always are se

using
4.3.3
Every

includ
consid

will vdlidate the elements in the extension if a schema is available for them, but will not report an error if the

schem

for the inclusion of any new information. One use of.the extension mechanism might be to associate display in
for a garticular tool with the metamodel class represented by the XML element. Another use might be to trans

that re

Tools
enging
eleme

4.4

Every

Metamodel Class Representation

X Type whose name is the class name. The declaration of the type lists the attributes of the elass; refere

n the attributes and references.

XML elements.

Metamodel Extension Mechanism

XMI schema contains a mechanism for extending a metamodel-class. Zero or more extension elements
bd in the content model of each class. These extension elements have a content model of ANY, allowing

erable freedom in the nature of the extensions. The prgcéssContents attribute is lax, which means that p

h for them. In addition, the top level XMI elemenfdnay contain zero or more extension elements, which

bresents extensions to a metamodel.

ering, even though it is unlikely-they will be able to process it further. XML elements that are put in the
ts may be declared in schemas, but are not required to be.

XMI Schemacand Document Structure
XMI schema cahsists of the following declarations:

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

An optienal encoding declaration that specifies the character set, which follows the 1SO-10646 (also called
Unicode) standard.

hat rely on XMI are expected to store“the extension information and export it again to enable round trip

metamodel class is represented in the schema by an XML element whose name is the class name, as well as a

nces to

tion ends relating to the class; and the classes that this class contains, either explicitly or‘through composition
associgtions. By default, the content models of XML elements corresponding to metamodel classes do not img

0se an

llows you
ialized

are

rocessors
e is no
provides
formation
mit data

extension

extended

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

Any other valid XML processing instructions.
A schema XML element.
An import XML element for the XMI namespace.

Declarations for a specific metamodel.

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

The to
instang
root el
embed

4.5

ement as described below.

b element of the XMI information structure is either the XMl element, or an XML element correspondi
e of a class in the MOF metamodel. An XML document containing only XMI information will have X
ement of the document. It is possible for future XML exchange formats to be developed thatextend XM
XMI elements within their XML elements.

XMI Model

This slib clause describes the model for XMI document structure, called the XMImodel. The XMI model is a

of MO
extens

Using
use of
objects

45.1

When
XML 4
Iwww,
import

In add

F for describing the XMI-specific information in an XMI document, such as the version, documentatior
ons, and differences.

an XMI model enables XMI document metadata to be treated in thexsame fashion as other MOF metadatg
standard MOF APIs for access to and construction of XMI-specific information in the same manner as @
. A valid XMI document may contain XMI metadata but is<not required to.

XML Schema for the XMI Model

the XMI model is generated as an XML Schema\following the XMI schema production rules, the result
tlement and attribute declarations. These declarations are shown in Clause 8 and given the XML namesy

ng the declarations in the XMI namgspace “http://www.omg.org/XMI.”

tion, there are attribute declarations-and attributeGroup declarations that must be imported also. These i

id attripute, and the IdentityAttribs,LinkAttribs, and ObjectAttribs attribute groups. These constructs are not d

the XN

In the

1l model.

Heclarations that follow, the XML Schema namespace, whose URI is “http://www.w3.0rg/2001/XMLSch

the namespace prefix “xsd;“the XMI namespace is the default namespace.

45.2

XMI Modgl Classes

There

pre three diagrams that describe the XMI model. The details of the classes are described in the sub clau

g to an
MI as the
1l and

N instance

, allowing
ther MOF

is a set of
ace “http:/

bmg.org/XMI.” Every XMI-compliant schema must include the declarations of the following XML elements by

nclude the
efined in

ema,” has

5es below.

This slib_cfause gives an overview of the model.
FigureLmﬁmmem W , T fon, XTensi ; i Vi Uit 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 “htt

p://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

<O t>>TifferenceDifference O—>>exporterversiom—String
4<0..1>> extension : Extension <<0..*>> longDescription : String
<<0..*>> shortDescription : String

<<0..*>> notice : String

<<0..*>> owner : String

Extension

<<datatype>>

extender : String String

<<0..1>> extenderld : String

Figurg 4.1 - The XMI Model for the XMI element, documentation, and extension

The differences information (Figure 4.2) is described as additions, deletions, and replacements to target objects. The
objectg referenced by the differences may be in the same or differént’documents. The differences information ¢onsists of
the Add, Delete, and Replace classes, which specify a set of differences and refer to MOF objects that are added or
removed. Note that the RefBaseObject class is a placeholder for specifying that a Difference has a target that cpn refer to
any ohjjects. The RefObject class is not included in the. reguired element declarations.

The XML Schema declarations for each element of the XML model are given in the following sub clauses. They may be
generated by following the XMI production of XML Schema rules defined in Clause 7, except for the XMI clgss and the
XMI atributes 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

<<

D..1>> position : integer

Figure

45.3

The to

<xsd:g
<xsd

<<datatype>>
integer

4.2 - The XMI Model for differences

XMl

omplexType name='XMI">

<xs¢:any processContents="strict"/>

</xsd
<xsd
<xsd

:choice>
attribute'ref="id"/>
attributeGroup ref="IdentityAttribs"/>

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

<<0..1>> position : Integer

D level XML element/forXMI documents containing only XMI data is the XMI element. Its declaration

is:

Pt FIERTE W D WA R 1 |
<XSd.ﬂLLIIUULC\JIUUP TCi= LITTRATLTITUS 7

<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

specifi

cation. 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

.....

XMl i
of the

The X

The at
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Since
one ex
eleme

declars
The se
The X

454

The E
a mult
Schem

<xsd:d
<xsd

<xs(l:any proce§sContents="lax"/>

</xsd
<xsd
<xsd

use of the XMI element.
MI class has the tag contentType set to “any” to indicate that any XMI element may be present.inthe X

ribute version has the tag form set to “qualified,” the tag fixedValue set to “2.0,” the tag attribute set to
enforceMinimumMultiplicity set to “true.”

ception. Using the default serialization rules would result in the XMI version attribute appearing twice

rialization of the XMI element is special — it is defined by the XML Document Production rules in ClI
MI model package has the following tag settings:

tag nsURI set to “http://www.omg.org/XMI”

tag nsPrefix set to “xmi”

tag superClassFirst set to “true”

tag useSchemaExtension set to “true”
Extension
tension class is designed to_contain extended information outside the scope of the user metamodel. Exte

a for extension is:

omplexType namée=}Extension">
choice minOceurs="0" maxOccurs="unbounded">

:choice>
attribute.ref="id"/>
attributeGroup ref="0ObjectAttribs"/>

<xsd

tion. See 6.3.1, “Overall Document Structure,” on page 50 for details anyhow the XMI class is serializgd.

valued attribute of the XML ¢lass and may also be embedded in specific locations in an XMI document].

£ - TR “ ! A LAAL - ’ ! 1 - e - 1 Qo -
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MI stream.

true,” and

he XMI model is an instance of MOF, it can be serialized using the same rules as.any-other MOF metamodel, with

n XMl

ts: once directly from the XMI version attribute, and once through the inclusion of the ObjectAttribs gfoup.
Therefpre, the version attribute that belongs to the ObjectAttribs attribute group must be excluded from the X

MI type

use 8.

nsions are
The

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
extendgramtexterdertbattributes ave thetagattributeset to—“troe™

455 Documentation

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

owner |of the document, a contact person for the document, long and short descriptions of the docuiment, the exporter tool
that crgated 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 Doeumentation is:

<xsd:domplexType name="Documentation">

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

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

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

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

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

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

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

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

<xsd:element ref="Extension"/>
</xsd:choice>
<xsdjattribute ref="id"/>
<xsdjattributeGroup ref="0ObjectAttribs"/>
<xsd]attribute name="contact" type="xsd:string" use="optional"/>
<xsdjattribute name="exporter" type="xsd:string" use="optional"/>
<xsd]attribute name="exporterVersion' type="xsd:string" use="optional"/>
<xsdjattribute name="longDescription" type="xsd:string" use="optional"/>
<xsdjattribute name="shortDeseription" type="xsd:string" use="optional"/>
<xsd]attribute name="notice'_type="xsd:string" use="optional"/>
<xsdjattribute name="owner" type="xsd:string" use="optional"/>

</xsd:complexType>

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

45.6| Add,Replace, and Delete

The Add-class ropmennfc an addition to a fnrgnt sot of thmr‘te in-this document or other documents._The pnmhn 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">
<xsdjchoice minOccurs="0" maxOccurs="unbounded">
<xsql:element name="target">
<x$d:complexType>
<xsd:choice minOccurs="0" maxOccurs="unbounded">
fxsd:any processContents="skip"/>
<fxsd:choice>
<xsd:anyAttribute processContents="skip"/>
</¥qsd:complexType>
</xsld:element>
<xs(l:element name="difference" type="Difference"/>
<xsgl:element name="container" type="Difference"/>
<xsgl:element ref="Extension"/>
</xsd:choice>
<xsdjattribute ref="id"/>
<xsdjattributeGroup ref="0ObjectAttribs"/>
<xsd]attribute name="target" type="xsd:IDREFS" use="optional"/>
<xsdjattribute name="container" type="xsd:IDREFS" use="6ptional"/>
</xsd:pomplexType>

<xsd:glement name="Difference" type="Difference!/>

<xsd:qomplexType name="Add">
<xsdjcomplexContent>
<xsql:extension base="Difference">
<x$d:attribute name="position{ type="xsd:string" use="optional"/>
<x$d:attribute name="addition’’ type="xsd:IDREFS" use="optional"/>
</xsld:extension>
</xsd:complexContent>
</xsd:pomplexType>

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

<xsd:qomplexType name="Replace">
<xsdjcomplexContent>
<xsdTextension 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"/>
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<xsd:complexType name="Delete">
<xsd:complexContent>
<xsd:extension base="Difference"/>
</xsd:complexContent>
</xsd:complexType>

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

4.6 XMI Attributes

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

4.6.1| Element Identification Attributes

Three XKML attributes are defined by this specification to identify XML elemeénts so that XML elements can be pssociated
with each other. The purpose of these attributes is to allow XML elements/to reference other XML elements using XML
IDRERS, XLinks, and XPointers.

Two of these attributes are declared in an attribute group calledddentityAttribs; the id attribute is declared glpbally,
becauge you may change the name of the id attribute using the.idName tag. Placing these attributes in an attrifpute group
prevents errors in the declarations of these attributes in schemas. Its declaration is as follows:

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

<xsd:gttributeGroup name="IldentityAttribs">

<xsdattribute name="label" type="xsd:string" use="optional"
form="qualified"/>
<xsd:attribute name="uuid" type="xsd:string" use="optional"
form="qualified"(>
</xsd:gattributeGroup>

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

clause] It may also)be included as part of the value of the href attribute in XLinks. An example of the use of this attribute
and thg¢ other.attributes 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


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

uuid

ISO/IEC 1950

3:2005(E)

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 include a DCE
UUID as defined by The Open Group, the UUID would be preceded by “DCE:”. The values of this attribute may be used

in the

ref attribute in Qimpln XL inks XMl does not annr‘ify which UUJID convention is chosen

The fo
Softwa
for D(
effecti

When
An ex

The M
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of the
simple|
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declarg

<xsd:3
<xsd
<xsd

</xsd:

The lir
are the

Simpl

The hi
XLink
XLink
XLink
the att

rm of the UUID (Universally Unique Identifier) is taken from a standard defined by the Open Group)(W
re Foundation). This standard is widely used, including by Microsoft for COM (GUIDs) and by many ¢
E, which is based on CORBA. The method for generating these 128-bit IDs is published in-the standar
beness and uniqueness of the IDs is not in practice disputed.

a UUID is placed in an XMl file, the form is “id namespace:uuid.” The id namespace of*'UUIDs is typig
mple is “DCE:2fac1234-31f8-11b4-a222-08002b34c003.”

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

Linking Attributes

bquires the use of several XML attributes to enable XML elements to’refer to other XML elements using
attributes defined in the previous sub clause. The purpose of these attributes is to allow XML elements
XLinks or to hold a reference to an XML element in the samé document using the XML IDREF mech3
Linking,” on page 19.

ributes described in this sub clause are included in.an attribute group called LinkAttribs. The attribute
tion is:

ttributeGroup name="LinkAttribs">

:attribute name="href" type="xsd:string",Use="optional"/>

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

httributeGroup>

k attributes act as a union ef two linking mechanisms, any one of which may be used at one time. The m
XLink href for advanced linking across or within a document, or the idref for linking within a docum

e XLink Attributes

ef attribute deClared in the above entity enables an XML element to act in a fashion compatible with th
according. to'the XLink and XPointer W3C recommendations. The declaration and use of href is defing
and XPainter specifications. XMI enables the use of simple XLinks. XMI does not preclude the use of
5. The XLink specification defines many additional XML attributes, and it is permissible to use them in

as Open
ompanies
i and the

ally DCE.

the values
to act as
nism. See

group

pchanisms
bnt.

e simple
d in the
extended
ddition to

ibUtes defined in the LinkAttribs group.

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.
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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 \Varciaon Attrihuta
.0. V-e+SHoH-AtHHHPHe

The vegrsion attribute must be present for XMI objects that are not serialized in an XMI XML element and are| not
serialized in an XML element representing another object. The attribute value, if present, must be 2.0, indicatifg that the
object |was serialized according to this specification:

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

4.6.4| Type Attribute

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

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

Rather| than including the IdentityAttribs, and LinkAttribs attribute gteups, and the version and type attributes|in the
declarations for each MOF class, the XMI namespace includes the\following declaration of the ObjectAttribs|attribute
group for the attribute declarations that pertain to objects:

<xsd:gttributeGroup 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:gattributeGroup>

4.7 | XMl Type

The XMI namespace contains a type called Any. It is used in the XMI 2.0 schema production rules for class aftributes,
class references, andielass compositions. The declaration of this type is part of the fixed declarations for XM1{2.0. The
Any type allows-any content and any attributes to appear in elements of that type, skipping XML validation fqr the

element’s content*and attributes. The declaration of the type is as follows:

<xsd:domplexType name="Any">
<xsd-ehoice minQccurs="0" maxQccurs="unhounded">
<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


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

ISO/IEC 19503:2005(E)

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.

4.8.1| Namespace Qualified XML Element Names

When the official schema for a metamodel is produced, the schema generator must choose one or piore” namespace URIs
that urfiquely identify the XML namespaces in the metamodel. XML processors will use those namespace UR|s to
identify the schemas to use for XML validation, as described in the XML schema specification:

The XML element name for each metamodel class, package, and association in a docungent-is its short name. [The name
for XNIL tags corresponding to metamodel attributes and references is the short name.of the attribute or refergnce. The
name ¢f XML attributes corresponding to metamodel references and metamodel attributes is the short name of the

refererjce or attribute, since each tag in XML has its own namespace.

Each rfamespace is assigned a logical URI. The logical URI is placed in the\nmamespace declaration of the XMl glement in
XML glocuments that contain instances of the metamodel. The XML namespace specification assigns logical rjames to
namespaces that are expected to remain fixed throughout the life of-all uses of the namespace since it provide$ a
permanent global name for the resource. An example is “http://schéma.omg.org/spec/UML/1.4.” There is no rgquirement
or expgctation by the XML Namespace specification that the logical URI be resolved or dereferenced during grocessing
of XML documents.

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

<xmi:XMI version="2.0"
xmlns:UML="http://schema.omg.org/spec/UML/1.4"
xmins:xmi="http://schema.omg.org/spec/XM|/2.0">
<UML:Class name="C1">
<fgature xmi:type="UML:Attribute*.name="al" visibility="private"/>
</UML:Class>
</xmi:XMI>

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

4.8.2 Metamadel Multiplicities

In XMl 1.1, the multiplicities from the metamodel were ignored, since DTDs were not able to validate multip|icities
withoyt ©rdeéring the content of XML elements. By default, XMI produces schemas that ignore multiplicities qlso.

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 FXamples that Toffow I this Sub Clause, ~Xsa™ 15 e Namespace prefix for the XML schema namespace |(“http://
www.W3.0rg/2001/XMLSchema”), and “xmi” is the namespace prefix for the XMI namespace.

The representation of a metamodel class named “c” is shown below for the simplest case where “c”_does not have any
attributes, associations, or containment relationships:

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

<xsd:dqomplexType name="c">

<x$d:choice minOccurs="0" maxOccurs="unbounded">
<xsd:element ref="xmi:Extension"/>

</xsd:choice>

<x$d:attribute ref="xmi:id"/>

<x$d:attributeGroup ref="xmi:ObjectAttribs"/>
</xsd:gomplexType>

If the glass 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 representation of attributes of metamodel classv‘c” uses XML elements and XML attributes. If the metamjodel
attribute types are primitives or enumerations, then by default XML attributes are declared for them as well a§ XML
elements. The reasons for this encoding choice are several, including: the values to be exchanged may be very| large
values|and unsuitable for XML attributes,” and may have poor control of whitespace processing with options which apply
only tq element contents. The default&ncoding can be changed using the XMI “attribute” and “element” tags. $ee 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 dgclaration of each attribtte named “a” is as follows:
<xsd:glement name="a‘type="type specification"/>

The XML elementcorresponding to the attribute is declared in the content of the complexType corresponding tp the class
that owns the attribute. The type specification is either an XML schema data type, an enumeration data type, qr a class
from the metamodel.

For attributes whosetypes are stringtypeand-wihose upper tourd-muttipticity st am X v =attribote mustatso 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:

lement>

An elgment is also declared to be of XML type string if the class contains a Tag org.omg.xmi.schemaFype with value

“string.

Form

When

corresponding to the metamodel attribute is as follows:

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

<X
<X

</xsdl:restriction>

</xsd:
where

If an 4
their d

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

<xsd
If an 4

In som
literalg

Defau
“org.o
placed
proces
proces
defaul

used irLXMI documents and-sehemas.
[

Iti-valued attributes, no XML attributes are declared; each value is encoded as an XMLselement.

‘a” is an attribute with enumerated values, the type used for the declaration of the XML element and XM

td:enumeration value="v1"/>
bd:enumeration value="v2"/>

SimpleType>

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

pclaration is as follows:

:attribute name="a" type="enumName" use="optional"/>
ttribute is a multi-valued enumeration attribute, the declaration of the XML attribute is omitted.

e MOF models, enumerations have a prefix substring that should be removed before placing the enume
in the schema. The Tag_“org.omg.xmi.xmiName” indicates the name for the enumeration literal that sh

values for property’and enumeration attributes may be specified in schemas using the Tag

mg.xmi.defaultValue” attached to the attribute. The default value should be the XML string representati
in the schema-'Default values for attributes should be specified in schemas with care since XML allow
sor reading.the document the option of not processing a schema as an optional optimization. When tool
5ing the-schema, they do not obtain the default value of XML attributes. Instead, they would have to kn

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

| attribute

[tribute has enumerated values, an XML element and.an XML attribute is put in the complexType for the| class “c;”

ration
puld be

bn to be
5 the

5 skip
ow the

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"/>
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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.

485 Reference Specification

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

<xsd:glement name="r" type="xmi:Any"/>

This element is declared in the content of the complexType for the class that owns the reference. This-declaratipn enables
any ohject to be serialized, enhancing the extensibility of models. A user can override this declaration using the
useSchemaExtension tag or the contentType tag.

The atfribute declaration for the reference, which also is included in the complexType déClaration for the class|that owns
the reference, is as follows:

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

4.8.6| Containment Specification

Each gssociation end that represents containment is represented by.an- XML element, but not by an XML attripute. The
form af the XML element is identical to that for association rolgs.

4.8.7| Inheritance Specification

XML gchemas have a mechanism for extending types, but it does not support extending from more than one type, and
using fhat mechanism imposes an order on the content models of the types that are derived from other types. §ince XMl
attempts to minimize order dependencies, XNN\by default does not use schema extension to represent inheritapce. In its
place, XMI specifies that inheritance will be_copy-down inheritance. For attributes and compositions, copy-don
inheritpnce is required. For associations.(AssociationEnds with references), the actual class referenced is used] and
subclasses may be used on the other-end of the reference.

Multiplle inheritance is treated in such a way that the attributes, associations, and compositions of classes that gccur more
than once in the inheritancechierarchy are only included once in their subclasses. For associations (AssociationEnds with
refererjces), the actual class ¥eferenced is used, and subclasses may be used on the other end of the reference.

4.8.8| DerivedInformation
Derived information is orthogonal to serialization. The serialization tag is provided to optionally suppress serialized data.

This capability provides more control to the end users, allowing them to customize exactly which information|is present
in theip files.

4.9 Transmitting Incomplete Metadata

In XMI 2.0 a schema generator can decide whether to support the exchange of model fragments.
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Interchange 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 are complete.

The fa

4.9.2

The inferchange of model fragments is accomplished by lowering the lower’bound of multiplicities whose lowe

greate

4.9.3

The following is an example of an incomplete UML modelk

<UML:[Model name="modell" xmi:id="id1">

<d

</pwnedElement>
<pwnedElement xmi:type="UMkt.Datatype" name="Integer" xmi:id="typel"/>

</UML

4.10

The gq
XLink

4.10.

1 Design Principles

1I0WINg guiaerines apply 1or meerchanging mcomplete models via AIVIL.

new information.

Model fragments may be disjoint sets. Each set may be transmitted in the same XMI file or ig-different XM

which the metamodel prescribes may be transmitted only via the extension mechanism:

Semantic verification is performed on the metadata that is actually present as ifit Was included in complete

XMI Encoding

than 0.

Example

wnedElement xmi:type="UML:Class" name="class1" xmi:id="id2">
<feature xmi:type="UML:Attribute" name="attributel"
type="typel"/>

Model>
Linking

5 standard,-it\is downwards compatible and does not require XLinks as a prerequisite.

Information may be missing from a model. The transmission format should not require the addition arinvention of

| files.

“Incomplete” indicates a quantity of information less than or equal to “complete.” Additional information geyond that

metadata.

r bound is

al is to provideraymechanism for specifying references within and across documents. Although based on the

navigate to the element within the document.

sto

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
define the link, and contain no nested elements.

group to

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

attributes.
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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.

- | It is efficient practice for maximizing caching and encapsulation to use local proxies of the sanie element within a
document to link to a single proxy that holds an external reference.

« | Association role elements typically contain proxies that link to the definitions of the classes that participate{in the
association.

4.10.2 Linking

For XIMI, the most common linking requirements are:
« | Linking to an XML element in the same document using the element’s id.
« | Linking to an XML element in a different document using the-elément’s id.
« | Linking to an XML element using the element’s uuid, inthe same or a different document.

The following sub clauses describe how XMI supports these requirements.

Linking within a Document

The id.l;mf attribute may be used to specify the XML ID of an XML element within the current XML document. Every
constryict that can be referred to has a local XML ID, a string that is locally unique within a single XML file.

Linking across Documents
Supporting links across documents.is optional.

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

This ig the simplest ferm/of cross document linking. With help from the XMI idName tag, it can be backward dompatible
with XMI 1.2 and {ater.

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

href must.bexa URI reference, as defined by IETF RFC 2396: Uniform Resource Identifiers. The URI referenge must be
of the fform URI#id_value, where URI locates the XML file containing the XML element to link to, and id_vdlue is the

value of the XML element’s XMT 1d 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: XMl version="2.0" xmIns:xlink="http://www.w3.0rg/1999/XLink"
xmlns:xmi=" http://schema.omg.org/spec/XMl/2.0" >

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

The XML element with the xlink:href must also have an xlink:type="simple" attribute, to ddentify it as a simp|e link.
As an pxample:
<mgr xmi:id="mgr_1" xlink:href="Co.xml#emp_2" xlink:type="simple"/>

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

3. Usipg an XLink simple link and full XPointer to locate an XMKuuid.

An XUink simple link and a form of full XPointer can be used to“locate an XML element in an XML documept by its
XMI yuid. Again:

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

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

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

As an pxample:

<mgr xmi:id="mgr_1"
link:href="Coxml#xpointer((/*[@xmi:uuid="emp_27)[1])"
link:types™simple"/>

locateg XML\element <Employee xmi:uuid=""emp_2".../> in file Co.xml, as long as it’s the first element 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.

Document 1

<UML:Operation xmi:id="idO1" xmi:label="op1" xmi:uuid="DCE:1234">
<gonstraint xmi:id="idC1" xmi:label="col1" xmi:uuid="DCE:abcd">
<body>First Constraint definition</body>
<constrainedElement xmi:idref="idO1"/>
</tonstraint>
<gonstraint xmi:idref="idC2" />
<donstraint xmi:idref="idC3" />
<donstraint href="doc2.xml#idC4" />
</UML}[Operation>
<UML:/Constraint xmi:id="idC2" xmi:label="c02" xmi:uuid="DCE:efgh" >
<hody>Second Constraint definition</body>
<donstrainedElement xmi:idref="idO1" />
</UML[Constraint>
<UML:[Constraint xmi:id="idC3" xmi:label="c03" xmi:uuid="DCE:ijkI">
<hody>Third Constraint definition</body>
<gonstrainedElement
href="#xpointer(descendent(1,0Operation,xmislabel,opl))"/>
</UML[Constraint>

Document 2

<UML:Constraint xmi:id="idC4" xmizlabel="co04" xmi:uuid="DCE:mnop">
<hody>Fourth Constraint definition</body>
<gonstrainedElement href=%docl.xml#idO1"/>

</UML[Constraint>

The fifst constraint is-adefinition. The constrainedElement role contains an Operation proxy that has a local rgference to
the inifial Operation.definition using xmi:idref. The second constraint is a proxy referencing a constraint definition using
the xnji:idref of\“idC2.” The third constraint is a proxy reference to the definition using xmi:idref to the constraint

“idC3." Thefourth constraint is an XPointer reference proxy to the definition of the constraint using the href fo the file
doc2.xml wvith id “idC4.”

Following the definition of the operation and 115 3 Constraint proxXies 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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4.11 Tailoring Schema Production

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 referepee-aspartof-ModetEtement—ThisaHowsTags-to-be-containetinseparate Packages-and—remotety—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‘a\sepdrate
Package and a ‘super’ package could cluster this Tags package and the metamodel package to drive-the"Schena
generation. This conveniently allows different Tag sets to be used with the same metamodel (theré.would be a separate
‘super| package for each). And the ‘super’ package extent allows runtime metamodel access ta_the Tags packdge for
introsgection of the tags that were used for the generation.

4.11.1 XMl Tag Values

Table 4.1 specifies the XMI tags that allow you to tailor the schemas that are produced and the documents that are
produged using XMI. Each of the names has a prefix of “org.omg.xmi.” but the’ prefix is not included in the names to
make the table easier to read.

Table #.1- XMI Tag Values Summary

Tag Name Value Type | Default value ¢},Description
Nam|ng tags
xmiName string nil Provides an alternate name from the MOF ngme for

writing to XMI. Useful in cases where the MPF 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 attribute.
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

serialfize boolean true If false, suppresses serialization of the MOR
construct. Typically applied to derived featufes.

attriblite 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.
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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.
Ordgring
superfClassFirst boolean false If true, serialize the super class content-first
ordergd boolean false If true, serialize object content.in‘the order 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, enforee maximum multiplicities; otherwise,
they are*unbounded.”
enforceMinimumMultiplicity | boolean false If trG€, enforce minimum multiplicities; othgrwise,
they are “0.”
useSghemaExtensions boolean false If true, use schema extensions to represent inperitance
in the MOF metamodel.
schemaType string nil The name of a datatype defined in the XML|Schema
Datatype specification.
conteptType string empty Defines the schema content type. Other valigl values
are: complex, any, mixed, complex, and simple.
processContents string strict If the contentType is any, this tag is used to[specify
the value of the processContents attribute of{ the any
element. Other valid values are: lax, skip.
form string nil Specifies the value of the form attribute for aftributes.
Other valid values are qualified and unqualified.
defaulltValue string nil Specifies the default value for attributes.
fixedValue string nil Specifies the fixed value for attributes.
4.11.2 TagValue Constraints
There arecomstraimts o the vatues of the XV tags i additiontothe ones specifiedimtheabove tabteHere s 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 Teatures with the Tollowing tags as true. element, cIudeNIls, enforceVinimumVIuTtiplicity,
enforceMaximumMultiplicity, and href.

4.11.3 Scope

With the exception of xmiName, serialize, and remoteOnly, all of these tags apply to all construets within the sqope of the
constriict they are assigned to. If they are specified for a MOF package, they apply to constructs within the scppe of the
MOF ;tackage. If they are specified for a MOF class, they apply to the MOF class and.the features of the clas$. For
example, if you set the element tag to true for a MOF class, you should serialize the-values of all features of the class
using XML elements rather than XML attributes.

The xmiName, serialize, contentType, schemaType, and remoteOnly tags apply)only to the constructs for whigh they are
specified. For example, setting the xmiName of a MOF class to “c” means that the name “c” should be used ip XMl
schemas and documents for that class; it does not constrain the names<f the features of the class.

411.4 XML element vs XML attribute

You miay choose features (MOF attribute or reference) to appear as XML attributes, XML elements, or both based on the
model|and tags in the model. The following is a list of.the conditions for mapping a feature to an XML constijuct.

XML attribute only

« | The feature has an attribute tag set to true.

XML element only

« | The feature is a containment reference, or

« | the feature has an eleméntytag set to true, or
« | the feature has an bref tag set to true, or

« | the feature is@/multi-valued attribute, or

« | the featufre_Js an attribute whose type is not a simple data type.

Both KML attribute and element

- ~The defatlt.

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

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

Here

type s
metam

<xml v
<xsd:g
tar
Xm|
xm|
Xm|

<xsd:i
sc
<xsd:g

<xsd
<X9

strictions there are on the XMI documents that validate using the schemas. There are two reasons far-this. First,
schemas cannot validate multiplicities without imposing an order on element content. Second, if the schema extension

e some examples of how the XMI tags affect document production. Assume that there is @ MOF metanpodel with
class “Super” and class “Sub.” Sub inherits from Super. Super has attribute a of type string, and)Sub has attriute b of
ing. If the namespace URI is “URI,” and the prefix is “p,” here is the default schema produced from the MOF

odel:

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

chema

jetNamespace="URI"
Ins:xmi="http://www.omg.org/XMI"
Ins:xsd="http://www.w3.0rg/2001/XMLSchema"
Ins:p="URI">

mport

nammspace:" http://www.omg.org/XMI"

emalocation="xmi20.xsd"/>

omplexType name="Super">
:choice minOccurs="0" maxOccurs="unbeunded">
d:element name="a" type="xsd:string/>

$d:element ref="xmi:Extension"/>

<xsd:
<XS
<X

:choice>

-attribute ref="xmi:id"/>

-attributeGroup ref="xmi:ObjectAttribs"/>

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

:complexType>

lement name=*Super" type="p:Super"/>

omplexype name="Sub">
:ch@ice minOccurs="0" maxOccurs="unbounded">
d:element name="a" type="xsd:string"/>

<xsd:element name="b" type="xsd.string />
<xsd:element ref="xmi:Extension"/>
</xsd:choice>

<xsd
<xsd
<xsd
<xsd

:attribute ref="xmi:id"/>

:attributeGroup ref="xmi:ObjectAttribs"/>

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

</xsd:complexType>
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<xsd:element name="Sub" type="p:Sub"/>

</xsd:schema>

Note that the content model for Sub allows attribute a or attribute b to be serialized first if they are serialized as elements.

For expmpte; if pisthemamespace prefix for a mamespace whose uri 15— ORTmam Xvitdocurmemntthefotg

instange of Sub validates against the default schema:

<p:Sulbp>
<b>Valuel</b>
<a>\alue2</a>

</p:Sujp>

The following is also legal:

<p:Sulp>
<a>\falue2</a>
<b>Valuel</b>

</p:Sujp>

If use§chemaExtensions is true, the declaration of the Sub complexType uses the XML schema extension mec

followp:

<xsd:qomplexType name="Sub">
<xsd:complexContent>
<x$d:extension base="p:Super">
qxsd:choice minOccurs="0" maxOccurs="unbounded">
<xsd:element name="b" type="xsd:string"/>
<J/xsd:choice>
<Ixsd:attribute name="b" type="xsd:string" use="optional"/>
</xsd:extension>
</xs@l:complexContent>
</xsd:pomplexType>

wing

nanism, as

This dpclaration of the Sub type/imposes an ordering on the content of Sub instances. With this declaration, aftribute a

must be serialized beforecattribute b, so the first instance of Sub above does not validate with this schema, but

he second

does vplidate. Also, any Xmi:extension elements must be serialized in Sub instances before elements correspording to

attribufe b.

4.11.7 Summary of XMI Tag Scope and Affect

Table 41.27¢ontains 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

XMl |Tag MOF Constructs Affected Package Scope | Class Scope Construgt Scope
xmiName Class, Attribute, X
AssociationEnd
serialjze Attribute, AssociationEnd X X X
element Attribute, AssociationEnd X X X
attribpte 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
inclugeNils Attribute X X X
schemaType Attribute X
defaulltValue Attribute X
fixed)/alue Attribute X
nsUR]I Package X X
nsPrefix Package X X
idName Class X X X
useSqhemaExtensions Class X X X
conteptType Class X X X
superfClassFirst Class X X X

4.12

Transmitting Metadata Differences

The goattstoprovideamechanismrfor-specifymyg-thedifferencesbetweendocuments-so-thatamrentiredocument 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 more efficiently.

4.12.1 Definitions

The id
necess

pry information to be able to apply the changes to the old model.

A. Ndw - Old = Difference

Model
The di

fference is expressed in terms of changes made to the old document to arrive at the\new document.

B. New = Old + Difference

Model

merging is the ability to combine difference information plus a common.reference model to construct t

approgriate new model.

4.12.%
Differd

differg
follow

4.12.3

The fo

P Differences
nces must be applied in the order defined. A later difference may refer to information added by a prev

ng are the types of differences recognized, the information transmitted, and the changes they represent:

Delete (reference to deleted element): The delete\operation refers to a particular element of the old model
specifies a deep removal of the referenced elefnent and all of its contents.

higher numbers count across the contents in the specified direction.

default being<at-the end.
B XMIEncoding

11owing are the elements used to encode the differences:

Pa is to transmit only the changes made to the model (differences between new and old model) together with the

differencing is the comparison of two models and identifying the differences between them in a reversibje fashion.

ne

ous

hce by linking to its contents. Model integrity requires that all the differences transmitted are applied. The

Aind

Add (reference to containing element, ne\w element, optional position): The add operation refers to a partiqular
element of the old model and specifiés a'deep addition. The element and its contents are added. The contens of the
new element are added at the optional position specified, the default being as the last element of the contents. The
optional position form is based-on XPointer’s position form. 1 means the first position, -1 means the last pdsition, and

Replace (reference toseplaced element, replacement element, optional position): This operation deletes thejold
element but not its.contents. The new element and its contents are added at the position of the old element. The original
contents of the gld,element are then added to the contents of the new element at the optional position specified, the

delete

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

add

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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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 e
The orf

<Xmi:\

<{

ample will delete a class and its attributes, add a second class, and rename a package.
ginal document:

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

</UML:Package>
</xmi:KMI>

The differences document:

<Xmi:\

<d

Ml version="2.0" xmIns:UML="org.omg/UML"
xmins:xmi="http://www.omg.org/XMI">
ifference xmi:type="xmi:Delete">

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

</difference/>

<d

ifference xmi:type="xmi:Add" addition="Class_1">

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

</difference>

<U
<d

ML:Class xmi:id="Class_1" xmiilabel="c2"/>
ifference xmi:type="xmi:Replace" replacement="ppp">

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

</difference>

<{

ML:Package xmi:id="ppp" xmi:label="p2"/>

</xmi:KMI>

Here’s

The dg

<Xmi:\

how the 3-differences change the document as they’re applied.
lete:

MFversion="2.0" xmiIns:UML="org.omg/UML"

xmlns:xmi="http://www.omg.org/XMI">

<UML:Package xmi:id="ppp" xmi:label="p1"/>
</xmi:XMI>

Next, t

he 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">

30

© ISO/IEC 2005

- All rights reserved


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

ISO/IEC 19503:2005(E)

<ownedElement xmi:type="UML:Class" xmi:label="c2"/>
</UML:Package>
</xmi:XMI>

Finally, the replace:

<xmi: XMl version="2.0" xmlns:UMlL ="org.omg/UML"

<UM
<0
</UM
</xmi:

4.13

xmlns:xmi="http://www.omg.org/XMI">
| :Package xmi:id="ppp" xmi:label="p2">

vnedElement xmi:type="UML:Class" xmi:label="c2"/>
L:Package>
KMI>

Document Exchange with Multiple Tools

This siib clause contains a recommendation for an optional methodology that can be ised when multiple tools interchange

docum
particy
hold tq

The b3
be the
origing

4.13.

Generd

1 Definitions

ents. In this methodology, the xmi:uuid and extensions are used together, to-preserve tool-specific infor
lar, tools may have particular requirements on their 1Ds that make ID interchange difficult. Extensions 3
ol-specific information, including tool-specific IDs.

sic policy is that the XML ID is assigned by the tool that initially creates a construct. The UUID will n
same as the ID the tool would choose for its own use. Any.ether modifiers of the document must prese
I UUID, but may add their own as part of their extensions;

I:
MC - Model construct. An XML elemenit that contains an xmi.uuid attribute.

Extension - Extensions use the extension element. Extensions to MCs may be nested in MCs, linked to the
area(s) of the document, or linked eutside the document. Each extension contains a tool-specific identifier

extender attribute. Extension$_are considered private to a particular tool. An MC may have zero or more ex
Extensions may be nested.

mation. In
re used to

nost likely
rve the

extensions
n the
tensions.

ffers from

IDs:
« | xmi:uuid - The‘universally unique ID of an MC, expressed as the xmi:uuid attribute. Example: <Class
xmi:uuid=ABCDEFGH">
« | extenderlD - The tool-specific ID of an MC. The extenderID is stored in an extension of the MC when it d
the xipizuuid.
Tool 1D palicies:
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
extender|D attribute of an XMl.extension. The extender attribute of the XMI.extension is set to the name
closed tool.
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4.13.2 Procedures

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

Docungemttmport:

TH
inf

Docunpent Modification:

4.13.3

This syb clause describes a scenario in which Tooll creates anXMI document that is imported by Tool2, then ¢

Tooll,
1.

<UML.:

<UML.:

JAPAY

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

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

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

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

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

b Example

and then a third tool imports the document. All the tools are closed tools.
A model is created in Tooll with one class and written in XMI.
Class xmi:label="c1" xmi:uuid="abcdefgh"/>

The class is imported into Tool2. Toel2 assigns extenderID “JKLMNOPQRST.” A second class is added
“c2” and extenderID “X012345678.”

The model is merged backto-XMI:

Class xmi:label="c1"xmi.uuid="abcdefgh">

<xmi:Extension extender="Tool2" extenderID="JKLMNOPQRST"/>
UML:Class>
UML:Class xmilabel="c2" xmi:uuid="X012345678"/>

extenderID “grstuvwxyz.”

not

Xported to

with name

The model is imported into Tooll. Tooll assigns extenderID “ijkImnop” to “c2” and a new class “c3” is cfeated with

5.

<UML.:

32

The model is merged back to XMI:

Class xmi:label="c1" xmi:uuid="abcdefgh">
<xmi:Extension extender="Tool2" extenderID="JKLMNOPQRST"/>
</UML:Class>
<UML:Class xmi:label="c2" xmi:uuid="X012345678">
<xmi:Extension extender="Tool1l" extenderID="ijklmnop"/>
</UML:Class>
<UML:Class xmi:label="c3" xmi:uuid="qrstuvwxyz"/>
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A third closed tool, Tool3, adds its ids:

Class xmi:label="c1" xmi:uuid="abcdefgh">
<xmi:Extension extender="Tool2" extenderID="JKLMNOPQRST"/>
<xmi:Extension extender="Tool3" extenderlD="s1234"/>
</UML:Class>

<Ut—Ctassxmrtabet="c2" xmuud="X612345678">
<xmi:Extension extender="Tooll" extenderID="ijkimnop"/>
<xmi:Extension extender="Tool3" extenderID="s5678"/>
</UML:Class>
<UML:Class xmi:label="c3" xmi:uuid="qrstuvwxyz">
<xmi:Extension extender="Tool3" extenderID="s90ab"/>
</UML:Class>

An open tool imports and modifies the file. There are no changes because the xmistidids are used by the t

General Datatype Mechanism

r to provide a domain datatype metamodel with a defined mapping to the XML data types.

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

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

bol.

ility to support general data types in XMI has significant benefits,~The applicability of XMl is significgntly
ed since domain metamodels are likely to have a set of domain<specific data types. This general solutign allows

pes are defined in the model and the XML serialization af the datatypes is described in terms of the XML schema
datatypes.

Ve type

of the tag
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5.1 Purpose

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

Notatjon for EBNF

The rulle sets are stated in EBNF notation. Each rule is numbered for reference. Rules are written @syrule number, rule
name, [for example 1a. SchemaStart. Text within quotation marks are literal values, for example)<xsd:element.” Text
enclosgd in double slashes represents a placeholder to be filled in with the appropriate external value, for example //Name
of Attrlibute//. Literals should be enclosed in single or double quotation marks when used.as-the values for XML attributes
in XM[L documents. The suffix “*” is used to indicate repetition of an item 0 or more'times. The suffix “?” ig used to
indicate repetition of an item 0 or 1 times. The suffix “+” is used to indicate repetition of an item 1 or more tijmes. The
verticgl bar “|” indicates a choice between two items. Parentheses “()” are used for’grouping items together.
EBNF|ignores white space; hence these rules do not specify white space tréatment. However, since white spade in XML
is signfficant, the actual schema generation process must insert white space at the appropriate points.

5.2 | XMl Version 2 Schemas

5.2.1| EBNF

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

© ISO/IEC 2005 - All rights reserved 35


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

ISO/IEC 19503:2005(E)

1. Schema ::= la:SchemaStart
1d:ImportsAndIncludes?
le:FixedDeclarations
2:PackageSchema+
1L SClelabnnd
la. SkhemaStart ::= "<xsd:schema
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema’
xmlns:xmi='"http://www.omg.org/XMI' "
1b:NamespaceDecl*
lc:TargetNamespace?
o
1b. NpmespaceDecl ::= "xmlns:" //Namespace name// "="
wrn //Namespace URI// "'"
lc. ThrgetNamespace ::= "targetNamespace='" //Namespace URI//(-"
1d. ImportsAndIncludes::= // Imports and includes //
le. FlixedDeclarations ::= "<xsd:import
namespace='http://www.omng»\org/XMI’ />"
1f. SkhemaEnd ::= "</xsd:schema>"
1g. XMIFixedAttribs ::= ( "<xsd:attribute ref='xmi:id’"
"use='optional’>" |
"<attribute name=4"™"7// Id attrib name // "'"
"type='xsd:ID’ use='optional’")
"<xsd:attributéGroup ref='xmi:ObjectAttribs’/>"
1h. Npmespace ::= ( //Name of namespace// ":" )?
1. A schema consists of a schema XML element that contains import and include statements, fixed declgrations,
plus declarations for the contents of the Packages in the metamodel.
la. The schema XML elemeqt consists of the schema namespace attribute, namespace attributes for the other
namespaces used in thie 'schema, if any, and an optional target namespace attribute. These rules are wriften as if
the namespace nameZfor the schema namespace is “xsd” and the namespace name for the XMI namespace is
“xmi,” but you-ear’ substitute other names for these namespace names and still conform to this specification.
1b. Each namespace used in the schema must have a namespace attribute that identifies the namespace ngme and
the namespace URI. If the namespace name is ", the attribute name should be “xmlns.” The namespace is
declared"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.
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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. PpckageSchema ::= ( 2:PackageSchema
| 3:ClassSchema
| 13:EnumSchema) *
6 :PackageElementDef
2. The schema contribution from a Package consists of the declarations for any contained Packages, Clagses,
Associations without References, enumerations, and an XML element declaration for the Package itse]f.
3. C(CllassSchema ::= 4:ClassTypeDef
5:ClassElementDef
3. The class schema contribution consists-of a type declaration based on the attributes and references of the class,
and an element declaration for the‘Class itself.
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4. ClassTypeDef

"<xsd:complexType name='" //Name of Class//
("mixed='true’")?
nr > n

( "<xsd:complexContent>"

4a. ClassTypeName
4b. CllassContents
4c. Ektension

4d. CllassAttributes

4e. ClLassReferences

TRXEOTEXTENSIon base= T3 CIassTypeName T
("<xsd:choice minOccurs='0’
maxOccurs=’'unbounded’>" |
"<xsd:sequence>")?
( 4b:ClassContents |
"<xsd:any minOccurs='0’ maxOccurs='unbound&d’

processContents='" // ProcessContents Value //
/sy
("</xsd:choice>" | "</xsd:sequences>")2
4g:ClassAttListItems
( "</xsd:extension>"
"</xsd:complexContent>" )?

"</xsd:complexType>

::= lh:Namespace //Name of Class¥/
::= 4d:ClassAttributes

4e
4f
4c

:ClassReferences
:ClassCompositions
:Extension

::= ("<xsd:element refid’ xmi:extension’/>")*

nsrn

//Name of Attribute//
("millable="true’")?

:= ("<xsd:element_name="'"

( 4m:MinOccursAttrib
( 4h:MaxOccursAttrib
(("type='" //Name of
("type='xmi:Any'/>"))

) ?
) ?

type// "' />") |

)*

si=

nrn

//Name of Reference//
)?

lexsd:element name='"
( 4m:MinOccursAttrib
( 4n:MaxOccursAttrib
(("type='" 4a:ClassTypeName "’'/>") |

)?

)*

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

4f. CllassCompositions ::= ( "<xsd:element name='" //Name of Reference// "'"
( 4m:MinOccursAttrib )?
( 4n:MaxOccursAttrib )?
(("type='" 4a:ClassTypeName "'/>") |
("type='xmi:Any'/>")) )*
4g. ClassAttListItems ::= 1g:XMIFixedAttribs 4h:ClassAttribAtts
4h. ClassAttribAtts ::= ( 4i:ClassAttribRef
| 4j:ClassAttribData
| 4k:ClassAttribEnum )*
4i. ClassAttribRef := "<xsd:attribute name='" //Name of attribute// "'™"
("type='xsd:IDREFS’ use='optional’/>" |
"type='xsd:IDREF’ use='required’/>")
4j. ClassAttribData ::= "<xsd:attribute name=’'" //Name of attribute// "’'"
38
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4k.

41.
4m.
4n.
40.

QO =< = Q

ISO/IEC 19503:2005(E)

"type='xsd:string’ "

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

u/>n

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

"type='" 8a:EnumTypeName "'"
(("use='default’"
"value='" 4l:ClassAttribDflt "’'") |
("use='optional’" | "use='required’")) "/&"

lassAttribDflt
inOccursAttrib
hxOccursAttrib

lass AttribFixed ::

//Default value//

"minOccurs='" // Minimum // "'"
"maxOccurs='" // Maximum // "'™"
//Fixed value//

ntent

These rules describe the declaration of a Class in the metamodel as an XML complex type with a ¢
model and XML attributes. If either of the tags org.omg.Xmi.enforceMaximumMultiplicity or

org.omg.xmi.enforceMinimumMultiplicity is true, theceontents of the class are put in a sequence; otherwise,

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

as defined by rule 4b; however, if the contentType value is empty (the default), they do not appear, 4

nd if the
contentType value is any, the “xsd:any” element declaration appears instead of the class content. If the

contentType value is mixed, then the mixethattribute is included. If org.omg.xmi.useSchemaExtensions is true,

the complex type for the class is derivéd by extension from the complex type for its superclass.

4a.

This rule is for a reference to theype for the class, which is the name of the Class prefixed by the namespace,

if present and not the default.namespace.

4b.
4c.

The complex type for the'Class contains XML elements for the contained Attributes, References and

Compositions of the Class, plus an extension element, regardless of whether they are marked as derived. The

org.omg.xmi.serialize tag can be used to control whether these constructs are serialized. If

org.omg.xmi.useSchemaExtensions is false or not present, inherited Attributes, References, and Compositions

are includedyotherwise, only local Attributes, References, and Compositions are included.

4d.

The XML, element name for each Attribute of the Class is listed as part of the content model of the |Class

element.) This includes the Attributes defined for the Class itself as well as all of the Attributes inherjted from

superclasses of the Class. The type is “xsd:string” for simple attributes, the name of an enumeration
enumerated attributes, or part of the value of the org.omg.xmi.schemaType tag, if present. If the

org.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 Class. 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”
orif the org-omg Xmi r\nnfnnfT\J/pn 1S “r\nmplav;” nfhnr\nlico, the hj/pn allows any. nhjanf 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 is included.

4f, The XML element name for each Reference of the Class that is a composite Reference is.fisted in th¢ content
model of the class. The list includes the References defined for the Class itself, as well-as’all Refergnces
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 (s ;‘complex;” otherwise, the
type allows any object to be serialized.

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

49. In addition to the standard identification and linkage attributes, the attribute list of the Class element can

4h. contain XML attributes for the Attributes and non-composite References of the Class, when the limited
facilities of the XML attribute syntax allow expression of the/necessary values. Inherited attributes gnd
references are included unless the org.omg.xmi.useSchemaExtensions tag is true, in which case only| local
attributes and references are included.

4i. References can be expressed as XML id reference XML attributes. If the multiplicity of the attribute is exactly
one, and org.omg.xmi.enforceMinimumMultiplicity is true, the type is IDREF and the attribute is refjuired.

4j. Single-valued Attributes of a Class that have“a string representation for their data are mapped to XML
attributes of type “xsd:string”, unless thexorg.omg.xmi.schemaType tag is present, in which case its yalue is
used for the type. Multi-valued Attributes of a Class cannot be so expressed, since the XML attribute syntax
does not allow repetition of valués.) If the multiplicity of the attribute is exactly one, and
org.omg.xmi.enforceMinimumMultiplicity is true, the attribute is required to be present.

4k. Single-valued Attributes that'have enumerated values are mapped to XML attributes whose type is the
enumerated type. If thesmultiplicity of the attribute is exactly one, and
org.omg.xmi.enfopeeMinimumMultiplicity is true, the attribute is required to be present.

41, If an Attribute issexpressed as an XML attribute, its default value may be expressed in the schema if there is
a MOF Tagy*org.omg.xmi.defaultValue” attached to the Attribute. The value of this Tag must be expressible
as an XMi=-attribute string.

4m. Thewvalte for minimum is the minimum multiplicity.

4n. The value for maximum is the maximum multiplicity.

40. HamAttribute Tsexpressedas am XVt attribote; it fixed-vatue may beexpressedimthe schema i 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.
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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. PhckageElementDef ::= "<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 = 1lh:Namespace //Name of package//
6b. PkgContents = 6c:PkgAttributes
6d:PkgClasses
6e:PkgAssociations
6f : PkgPackages
4c:Extension
6c. PkgAttributes = ( "<xsd:element name=’'"
//Qualified name of Attribute// "'"
"type=' //Name of type// "'/>")*
6d. PkgClasses = ( "<Xsd:element ref='" 4a:ClassTypeName "'/>")*
6e. PkgAssociations = ((7i1AssociationDef )*
6f. PkgPackages = (Y<xsd:element ref='" 6a:PkgElmtName "' />")*
6g. PkgAttListItems = 1g:XMIFixedAttribs 6h:PkgAttribAtts
6h. PkgAttribAtts £ 4h:ClassAttribAtts
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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. [ ThisTUE TS fortheuse of @ package Trare:
6b. || The Package contents consist of any classifier level Attributes, Associations without References, €lassgs, nested
Packages, and an extension.
6¢. | Classifier level Attributes of a Package are also known as static attributes. Such Attributes. intherited ffom
Packages from which this Package is derived are also included.
6d. | Each Class in the Package is listed. Classes contained in Packages from which this Rackage is derived are also
included.
6e. It is possible that the Package contains Associations that have no References.(i<e., no Class contains a Reference
that refers to an AssociationEnd owned by the Association). Every such¢Association contained in the Pdckage or
Package from which the Package is derived is listed as part of the Package contents in order that its infprmation
can be transmitted as part of the XML document.
6f. Nested Packages are listed. Nested Packages included in Pagkages from which this Package is derived are also
included.
6g. || The Package XML attributes are the fixed identity and\linking XML attributes, as well as the XML aftribute
6h. | declarations corresponding to the classifier-level attributes for the classes in the package.
7. AspociationDef ::= "<xsd:element name='" //Name of association// "’>"
"<xsd:ComplexType>
«x8d:choice minOccurs='0’ maxOccurs='unbounded’>"
70 :AssnContents
"<«/xsd:choice>"
7d:AssnAtts
"</xsd:complexType>
</xsd:element>"
7a. ApsnElmtName ::= lc:Namespace //Name of association//
7b. ApsnContents ::= 7c:AssnEndDef
7c:AssnEndDef
4c:Extension
7c. ApsnkEndDef ::= "<xsd:element"
"name='" //Name of association end// "'>"
"<xsd:complexType>"
1g:XMIFixedAttribs
"</xsd:complexType>"
"</xsd:element>"
7d. AssnAtts ::= 1g:XMIFixedAttribs
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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 CONMENTS Of am ASSOCIation efeMent are 115 2 ASSOCiationEng Efements.
7c. || An AssociationEnd element for an unreferenced Association will always be a single identifier refereng¢e using
the standard fixed attributes (e.g., idref): there is no possibility of nested elements (it is not a composition) nor
of varying multiplicity since only simple links (pairs of references) are being represented there.
7d. || The fixed identity and linking XML attributes are the Association XML attributes.
8 EpumSchema ::= "<xsd:simpleType name='" 8b:EnumName ¢' "
"<xsd:restriction base=’'xsd:stringfs"
8c:EnumLiterals
"<«/xsd:restriction>"
"</xsd:simpleType>"
8a. EpumTypeName = lh:Namespace 8b:EnumName
8b. EnpumName ::= // Name of enumeration iz
8c. EnumLiterals = ("<xsd:enumeration values’" 8d:EnumLiteral "’ />")+
8d. EpumLiteral = // Name of enumeratipn literal //
8. The enumeration schema contribution consists of a simple type derived from string whose legal value$ are the
enumeration literals.
8a. The name of the enumeration in XML schema references.
8b. [ Each enumerationlitéral is put in the value XML attribute of an enumeration XML element.
8c.
8d. || The name ofthe enumeration literal.
5.2.2| Fixéd'Schema Declarations
There pre-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:pnnotations>
<xsf:documentation>
The following attribute and attribute group declarations are included

-

h the types for MOF classes, but they are not defined in the XMI
mpdel.
</xpd:documentations>
</xsd|:annotation>

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

<xsd:pttributeGroup name="IdentityAttribs"s>

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

<xsd:pttributeGroup name="LinkAttribs">
<xpd:attribute name="href" type="xsd:string" use="optional"/>
<xpd:attribute name="idref" type="xsd+*IDREF" use="optional"
form="qualified"/>
</xsd|:attributeGroup>

<xsd:pttributeGroup name="ObjettAttribs">
<xpd:attributeGroup ref=}TdentityAttribs"/>
<xpd:attributeGroup refi=")LinkAttribs"/>
<xpd:attribute name={version" type="xsd:string" use="optional"
fixed="2.0" form="qualified"/>
<xpd:attribute madme="type" type="xsd:QName" use="optional™"
form="qualified"/>
</xsd|:attribute@roup>

<xsd:pnnotations>
<xsfdsdoeumentation>PACKAGE: XMIPackage</xsd:documentations
</xsdkefnetation

<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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</x
<xs
<xs
<xs

<XS

sd:choice>

d:attribute ref="id"/>

d:attributeGroup ref="IdentityAttribs"/>

d:attributeGroup ref="LinkAttribs"/>

d:attribute name="type" type="xsd:QName" use="optional"
form="qualified"/>
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<Xs
</xsd
<xsd:
<xsd:
<XS

</xsd

<xsd:

<XS

A N N N N A

</
<xs
<xs
<xs
<xs

<XS
<XS
<XS
<XS

<xs
</xsd

d:attribute name="version" type="xsd:string" use="required"
fixed="2.0" form="qualified"/>
:complexTypes>

element name="XMI" type="XMI"/>

hnnotations>
d:documentation>CLASS: Documentation</xsd:documentations
:annotation>

complexType name="Documentation"s>

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

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

ksd:element name="longDescription" type="xsdgstring"/>

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

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

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

xsd:element ref="Extension"/>

sd:choice>

d:attribute ref="id"/>

H:attributeGroup ref="ObjectAttribs"/>

H:attribute name="contact® type="xsd:string" use="optional"/>

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

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

d:attribute name="longDescription" type="xsd:string"

use="optional"/>
0:attribute hame="shortDescription" type="xsd:string"
use="optional"/>
4:attribute name="notice" type="xsd:string" use="optional"/>
d:attfribute name="owner" type="xsd:string" use="optional"/>
:eomplexType>

<xsd:

<xsd:
<XS
</xsd

<xsd:

<XS

element name="Documentation" type="Documentation"/>

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

complexType name="Extension">
d:choice minOccurs="0" maxOccurs="unbounded">
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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"/>

</xs8d|: complexType>
<xsd:plement name="Extension" type="Extension"/>

<xsd:pnnotation>
<xsf:documentation>CLASS: Difference</xsd:documentations>
</xsd|:annotation>

<xsd:fomplexType name="Difference">
<xsf:choice minOccurs="0" maxOccurs="unbounded">
<ksd:element name="target">
<xsd:complexType>
<xsd:choice minOccurs="0" maxOccurs="unbounded"s
<xsd:any processContents="skip"/>
</xsd:choice>
<xsd:anyAttribute processContents="skip"/s
</xsd:complexType>
xsd:element>
ksd:element name="difference" type="Difference"/>
ksd:element name="container" type="Difference"/>
ksd:element ref="Extension"/>
</xpd:choice>
<xsf:attribute ref="id"/>
<xsfl:attributeGroup ref="ObjectAttribs"/>
<xsfl:attribute name="targeti™ type="xsd:IDREFS" use="optional"/>
<xsfl:attribute name="container" type="xsd:IDREFS" use="optional"/>
</xsd]: complexType>

<xsd:plement namesMDilfference" type="Difference"/>
<xsd:pnnotations

<xsf:docuntentation>CLASS: Add</xsd:documentations>
</xsd|:anndpation>

<xX5d : comprexType—aome=1Iddl

<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>

46
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<xsd:element name="Add" type="Add"/>

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

ISO/IEC 19503:2005(E)

<xsd:complexType name="Replace">
<xsf:complexContent>
<ksd:extension base="Difference">
<xsd:attribute name="position" type="xsd:string" use="optional"/>
<xsd:attribute name="replacement" type="xsd:IDREFS"
use="optional"/>
<[/xsd:extension>
</xjsd:complexContent>
</xsd|: complexType>

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

<xsd:pnnotation>
<xsfd:documentation>CLASS: Delete</xsd:documentations
</xsd|:annotation>

<xsd:complexType name="Delete">
<xsfd:complexContent>

<ksd:extension base="Difference"/>
</xjsd:complexContent>

</x%sd|: complexType>

<xsd:plement name="Delete" type="Relete"/>
<xsd:complexType name="Any">

<xsfd:choice minOccurs="0" MaxOccurs="unbounded">
Lxsd:any processConténts="skip"/>

</xlsd:choice>

<xsfd:anyAttribute pro¢essContents="skip"/>
</xsd|: complexType>

<xsd:plement name="XMIPackage'">

<xsfd:complexType>
<ksd;cheice minOccurs="0" maxOccurs="unbounded" >
<xsd:element ref="Difference"/>
—xsdelement—ref=lldgdl

<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
produdtion rules for classes are defined starting with 3:ClassSchema. For structure types, use the,structure typ¢ name
instead of class name, and the structure field names instead of attribute names.

Enumleration Type

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

Alias [lype

The schema production rules for an alias type are the same as for its base‘type, but using the alias type name |nstead of
the bage type name.

Colleg¢tion Type

The schema production rules for a collection type are the same as for a class that has one attribute with the samg 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 instepd of
attribufe name.
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XML Document Production

Purpose

This Clause specifies the XMI Version 2 production of an XML document from a MOF model. XMI Version 2 describes
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ed human readability. A set of MOF objects are written to an XML document following the grammar ‘det
sential for successful model interchange that this specification be complete and unambiguous. 1tis-also
significant aspects of the metadata are included in the XML document and can be recovered from it.

Introduction

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

fruct the model or model fragment. In both cases, the rules are implicitly applied in the context of the s
odel for the metadata being interchanged.

oduction rules are provided as a specification of the XML documentyproduction and consumption proce
not be viewed as prescribing any particular algorithm for XML\producer or consumer implementations

\dditional Examples,” on page 60 contains additional examples beyond those in the EBNF.

EBNF Rules Representation

ML produced by XMl is represented here in Extended Backus Naur Form (EBNF). The XML specificatig
XML processors to preserve the order of XML attributes within an XML element. Therefore, although
ar indicates that XML attributes should be“serialized in a particular order for each XML element, the X

preserved. You may choose to serialize parts of objects as XML elements rather than XML attributes u
g.xmi.element tag, as explained-helow.

llowing sub clauses provide_the production rules.

L syntax that leverages the new capability of XML schema, resulting in smaller, more powerful documgnts and

ined here.
essential

0 a model

el fragment, the result is an XML document. The inverse of these rules can lie applied to an XML docgiment to
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n does not
this
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fes may be serialized in any order. Alsoy"XML attributes are normalized by XML processors, so whitespace may

5ing the
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6.3.1 Overall Document Structure

1:Document ::= la:XMI | 2:ContentElements
la:XM[ ::= "<" 1b:XMINamespace "XMI" 1lc:StartAttribs's
( 2:ContentElements )?
( 5j:Extension )*
"</" 1b:XMINamespace "XMI>"
1b:XMINamespace ::= (//NsName// ":") ?
lc:SthrtAttribs ::= 1d:XMIVersion le:Namespaces
1d:XM[lVersion ::= 1lb:XMINamespace "version='" //XMIVersion// {v ™
le:Napnespaces ::= 1f:XMINamespaceDecl ?
( "xmlns:" 1h:NsName "='" 1i:NsURI (4" ) *
1f :XMINamespaceDecl ::= "xmlns=’'http://www.omg.org/XMI'" |
"xmlns:" //NsName// "='http://www:omg.org/XMI’"
1g:Namespace ::= ( 1lh:NsName> ":" )?
1h:NsName ::= //Name of namespace//
11:NspPRI ::= //URI of namespace//

1. The content of an XMI document may beEnclosed in an XMI XML element, but it does not need to be. The
XML specification requires that there‘tie-one root element in an XML document for the document tq be well-
formed.

la. An XMI element has XML attributes that declare namespaces and specify the version of XMl, and the XMl
element contains XML elements that make up the header, content, differences, and extensions for thg XMl
document.

1b. This rule represents the use of the XMI namespace name, XMINsName, in an XMI document. If 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 nax‘ne of
"xmi: XMIIf the XMI namespace name is ", then the XML element specified in the XMI production rule has
a tag name of "XMI."

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

1d. T he 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. Fhetogical- URI-ef-the-ramespace—Nete-that-ramespacesarereselved-to-tegical- URIsas-eppesed-+
ones, so that there is no expectation that this URI will be resolved and that there will be any informatipn at that
location. The URI is obtained from the org.omg.xmi.nsURI tag.
6.3.2| Overall Content Structure
2:ConftentElements ::= ( 3:0bjectAsElement )*
( 6:ClassAttributes )*
( 7:0therLinks )*
2. The contents are the XML representations of top level objects, classifier level attributes, and other li

top level objects will include those that have a compositelink with no reference from the composite
component.

© ISO/IEC 2005 - All rights reserved
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6.3.3

Object Structure

3:0bjectAsElement

"<" 3a:0bjectTagName 3c:0ObjectAttribs
5:0bjectContents

(II/>II>?

36:0bj ectEndTag

3a:0bjjectTagName 1lg:Namespace // XMI name//
3b:0bjjectEndTag ("</" 3a:0bjectTagName ">")?
3c:0bjjectAttribs ( lc:StartAttribs )?
3d:IdentityAttribs
( 3f:TypeAttrib )?
3g:FeatureAttribs

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

( 1b:XMINamespace "label='" //label// "’'"~%

( 1b:XMINamespace "uuid='" //uuid// "' )
3e:IdpttribName 1b:XMINamespace "id" | // id attrib name //
3f: TypeAttrib (1b:XMINamespace | 1lg:Namespace)

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

| 3i:EnumValueAttrib

| 3j:RefValueAttrib )=*
3h:DafaValueAttrib 31:AttribName "='" //value// "’'"
3i:EnpmValueAttrib 31:AttribName "='" //enumeration literal// "’'"
3j:ReffVvalueAttrib 31:AttribName "='":'3k:RefValues "'"
3k:ReffValues ( //reference id//™™ " )*
31:AtkribName // XMI name of attribute //

3. ||An object has a starting element, contents, and a closing element. If the contents are empty, you may epd the
starting element with “/>.”~Yeu 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 structured fypes. To
serialize structured types; use the name of the structure rather than the class name, and use the attributg
production rules to-serialize the fields of the structure and their values.

<department xmi:id="Department_1"/>
Example 6.1 - Instance of a class with empty contents
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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

the attribute or reference or the valiie of the ora oma xmixmiName taa _The namesnace name is ianor
T ) g ) g )

object that is the value of an attribute or reference.

name of
d for an

<complexco:department xmi:id=""Department_1"/>

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

3b.

The end tag name is the same as the start tag name, preceded with a “/.” An-end tag need not be writte
is no content for the object.

h if there

3c.

The XML attributes for an object are the optional start attributes, 4dentity attributes, and attributes
corresponding to an object’s features (its attributes and referenees). The start attributes must be writte
object is a top-level object and it is not inside an XMI element specified by production rule 1a:XMl.

n if the

<Company xmi:version="2.0" xmlns:xmi=""http ://www.omg.org/XMI"
xmi:id=Company 1" name="Acme" >

</Company>

Example 6.3 - Company is the top<level object in a document with no XMI element

3d.

The identity attributes consist.0f-an optional id, label, and uuid. If the element has a MOF uuid, it may
here.

be used

3e.

By default, the name ©fythe identity attribute is “id” in the XMI namespace. However, if an
org.omg.xmi.idNametag has been specified, the name of the identity attribute is the value of that tag

3f.

If the class of ¢he-object cannot be determined unambiguously from the model, you must specify the cl
using the “type” attribute in either the XMI namespace or the schema instance namespace whose URI
fwww.w3:0rg/2001/XMLSchema-instance”. The value of this attribute is defined by the XML Schemj
Structures specification to be a QName, consisting of a namespaces name for the value’s class (if the
and it is not the default namespace for the document), a “:”, and the name of the value’s class. Refer

hSS name
is “http:/

Part 1:
e is one
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

example of the use of the “type” attribute.
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39. 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 valiie of the org-omyg ymielement fng 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 refergnce at all
if the org.omg.xmi.remoteOnly tag is true and the reference has a value that is an object in the Same| XML
document. You may serialize classifier-level attributes with an object.

3h. Use this production rule to serialize an attribute whose type is not an object and whosegvafue can be
represented by a string. Multi-valued attributes cannot be serialized as XML attributes.If the attributg’s type is
one of the types defined by the XML Schema Part 2: Datatypes specification, serialize the value as spgcified in
that specification.

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

Example 6.4 -. Instance of a class with a single valued attribute

3i. Use this production rule to serialize an attribute whosé/type is an enumeration and whose value is orje of the
legal enumeration literals. If the org.omg.xmi.xmiName is specified for the literal, the value of that tag should
be used; otherwise, the name of the enumerationliteral specified in the model is used.

; £senumeration>>
Stoplight StopGo
id : String
state : StopGo green
red

<Stoplight xmi:id="Stoplight_6" id="SL06" state=""red"" />

Example/6.5 - Instance of a class with an enumerated attribute

3j. Use this production rule to serialize references whose values are objects that are serialized in the same
3k. toetment—Hhe-vatue-efthexMi—attrbute-containsthe XHID-ofeach+eferenced-objeet—separated by a

space.
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TargetClass

id : String

Classl +LinktoTargetClass

<Classl xmi:id="Class1_1" LinktoTargetClass=""TargetClass_1 TargetClass 2"/>
<TargetClass xmi:id="TargetClass_1" id="TC1 instance"/>
<TargetClass xmi:id="TargetClass_2" id="TC2 instance"/>

Example 6.6 - Association from an instance of a class_tovinstances of another class

3l The name of the XML attribute is the name of the model attribute or reference, or the value of the
org.omg.xmi.xmiName tag for the attribute or reference.

6.3.4| References

4 :RefprenceElement ::= "<" 3a:@bjectTagName
( lcStartAttribs )?
3d{IdentityAttribs
(™3f:TypeAttrib )?
4a:LinkAttribs

Il/>ll

4a:LinhkAttribs t:= lb:XMINamespace "idref='" //reference id// "'"
| 4b:Link

4b:Linhk ::= "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 1dreT attribuie to specity the 1d 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,” yow'must not
use the idref attribute; use the href attribute for references within the document and across documenty.

4b. An XMI link. The value of the href attribute is a URI reference that refers to an XML element in angther

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

Company

1
+company

-emp OfTheMonth

+department 0.1
Department: 0.1 0.* Employee
number . Integer L 2 manager : Boolean
+department +employee

Document CompanyKey_1.xml contains a link to external document CompanyKey 2.xml for the
employeeOf FhéMonth association:
<Company xmi:id=""Company_1" name="Acme">
<employeeOfTheMonth href=""CompanyKey_2.xmI#Employee_1" />
</Company>

Document CompanyKey_2Z.xmT contains the farget of the Tink, and Tink 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
| sh:ReferenceAsElmt>
| 5i:CompositeAsElmt )*
( 5j:Extension )*
5a.AtltributeAsElmt = ( 5b:AttribValueAsElement ) *
5f:NullValue
5b:At

4:ReferenceElement
5c:DataValue

tribValueAsElmt ::= 3:0bjectAsElement
| 5d:EnumLiteral

5c:DajcaValue ::= "<" Se:AttribTagName ">"
//value//
"</" Se:AttribTagName ">"
5d:EnumLiteral ::= "<" Se:AttribTagName ">"
//enumeration literal//
"</" Se:AttribTagName ">"
S5e:AtjtribTagName ::= // XMI name for attribute//
5f:Nufllvalue ::= "<" Se:AttribTagName 5g:NullAttrib "/>"
5g:NufllAttrib ::= lg:Namespace "nil='true’(
S5h:RefferenceAsElmt ::= 4:ReferenceElement
5i:CompositeAsElmt ::= 3:0bjectAsElement
5j :Exfcension ::= "<" 1b:XMINamespace "extension"
(" extendexr="Yy // extender // "'")?
(" extenddrID='" // extenderID // "'")?
wan
// Extension elements //
'</" 1b:XMINamespace "extensions>"
5. The contents of an-gbject are the attributes, references, and compositions that are serialized as XML ¢lements,
as well as the extensions. Note that ‘contents’ (component objects that are reached via composite linkg) without
a composite’reference are not subject to this production rule and so not written as nested elements: instead they
are written’as top-level elements. Any particular reference or single-valued attribute may be expressdd as an
XML element or XML attribute, but not both. You can specify whether an attribute or reference is serfalized as
an XML element or an XML attribute by using the org.omg.xmi.element tag. If the value of the
org.omg.xmi.superClassFirst tag is “true,” you must serialize inherited attributes, references, and compositions
first,begimmimgat thetopof thectlasstierarchy:
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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.

IT the attribute value 1S an ObJect, It 1S serialized using the 3:0DjJectASEIement production rule unless |
is in another document, in which case the 4:ReferenceElement production rule is used.

e object

Company Address

HQAddress : Address Street : String
City : String

<Company xmi:id="Company_1" name="Acme">
<HQAddress xmi:id=""Address_1'"" Street="'Side Street"
</Company>City="Hometown"'/>

Example 6.8 - Value of attribute HQAddress is an gbject

Use this production rule to save values of attributes that are neither objects nor enumeration literals. I
of the attribute is one of the types defined by the XML Schema Part 2; Datatypes specification, the va
be serialized according to that specification.

the type
lue must

PtyClass2
<<*>> T1VOC1 : Integer

<PtyClass2 xmi;d="PtyClass2_1">
<T1V0C1>1001</T1VOC1>
<T1V0C1>2001</T1VOC1>
</PtyClass2>

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¢. The null attribute has the name “nil” in a namespace whose URI is “http://www.w3.0rg/2001/XMLS¢hema-
instance.”
5i. Use this production to serialize composite relationships as elements.
Department Person
0.1 0.* .
number : Integer (@ name : String
+department +employee

<Department xmi:id="Department_1" number="13">
<employee xmi:id=""Employee_2"' name ="'Glozic, Degjan"" />
<employee xmi:id=""Employee_3"" name ="Andrews, Gilbert" />
<employee xmi:id=""Employee_4"" name =""Beisiegel, Gloria™ />
</Department>

Example 6.10 - Aggregation serialized as_elements

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

6.3.6| Packages

6 :Package ::=x™ Ga:PackageTagName 3c:0ObjectAttribs ">"
(7:ClassAttributes | 8:OtherLinks)*

"</" 6a:PackageTagName ">"

6a:PackageTagName ::= 1lg:Namespace //XMI name//

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

athar linke that havia nat hoon carializad vainth ahiacte aithar
tHe—HHStHat e e HotBeeH-SeHa A e WO e et e e

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 —OotherTypesoftinks

8:0thprLinks ::= "<" Ba:AssocTagName 3c:0bjectAttribs ">"
( 8b:AssociationEndRef 8b:AssociationEndRef )*
"</" 8a:AssocTagName ">"

8a:AspocTagName ::= //XMI name for the association//

8b:AspociationEndRef 4 :ReferenceElement

8. All associations that have no references are placed here. Each associationEnd’s links are contained ag pairs of
nested XML elements.

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

8b. A reference to the linked element from the AssociationEnd; the tag name of the referenced element ghould be
the XMI name for the association end, which is either 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| Inheritance

Attribytes and associations are inherited from parent classes. For example, in the model below, CollegeStudent inherits
directly from Student and Citizenjy-.and indirectly from Person.
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PdrsonName : String
Adfress : String

}

Student

Citizen

Status : String
Parents : String
GPA : String

SSN : Integer

Passport : Integer
RegisterVoter : Boolean
State : String

CollegeStudent

Scholarships : String

LopnAmount : Currency

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

<CollegeStudent xmi:id="CollegeStudent_1"

6.4.2| Nested Packages

PersonName=""Andrew Pham" GPA=""4:95" SSN=""1234567890"" />

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

<<Abstract>>
Person

PersonName.”String
Address /String

A

—

Studantc
otorttrcTits

]

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
LoanAmount : Currency

The pdckage nesting can be expressed in the qualifier for the CollegeStudent element:
<Students:CollegeStudent xmi:id="CollegeStudent_1"
PersonName="Andrew Pham" GPA="4.95" SSN="1234567890.//>

6.4.3| Derived Types and References

In the following example, class Company has attribute.H@Address whose type is another class, the Address class:

Company Address
HQAddress : Address Street : String
City : String
USAddress

zipcode : Decimal

Addregsas-a subclass, USAddress. An instance of Company can use xsi:type to indicate that its HQAddress |s actually
of type-USAddress-and-includes—a-zipsode:

<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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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 dgcument production rules for a structure type with structure fields are the same as for a class with attriblites. The

produd
name

Examg
(type §

<ST x
<sf
</ST>

6.5.2
The dd
6.5.3

The dq
of the

6.5.4

The dqg
and m

collection types, use the collectiontype name instead of class name. Use the collection type’s type name inste

attribu

Examy
and a2

<CT xmi:id='€¥_1">

<A

tion rules for classes are defined starting with 3:ObjectAsElement. For structure types, use thestructure
nstead of class name, and the structure field names instead of attribute names.

le: ST is a structure type with structure fields sfl (type String) and sf2 (type A). A is a class with attrikb
tring) and a2 (type String). An instance of ST is serialized as:

ni:id="ST_1" sf1="xxxx">
Enumeration Type
cument production rules for enumeration types are defined by rules 3i:EnumValueAttrib and 5d:EnumL

Alias Type

base type’s name.
Collection Type

cument production rules for a-Collection type are the same as for a class that has one attribute with the
Itiplicity as the collection type! The production rules for classes are defined starting with 3:0ObjectAsEl¢

fe name.

le: CT is a colleCtion type. CT’s type is A, and it has multiplicity 0..*. A is a class with attributes al (ty
(type String)SAn instance of CT of size 3 is serialized as:

kmi:id="A_1" al="string" a2="another string"/>

type's

utes al

iteral.

cument production rules for an alias type are the‘same as for its base type, but using the alias type’s nafne instead

same type
ment. For
ad of

pe String)

<A

micid="A_2" al="stuff" a2="more stuff'/>

<A xmi:id="A:3" al="xxxx" a2="yyyy"/>

</CT>
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7.1

ISO/IEC 1950

Production of MOF from XML

Introduction

3:2005(E)

XML is increasingly becoming an information source, supplementing existing sources such as analysis (UML), software

(Java,
objecty
or con

This G

C++), components (EJB, IDL, Corba Component Model), and databases (CWM). Although XML does

DTD to MOF production
XML to MOF production
XML Schema to MOF production

This syib clause describes mappings to produce MOF declarations from XML ddgeuments, DTDs, and XML sch

mappi
represe

These
MOF

The af
XML.

ntation.

mechanisms are not necessary for reading XMI documents, since XMI is rich enough to interchange co
nformation without loss or ambiguity.

not define

, it can be used as an input source of true object definitions by supplementing the XML with additiofal information
ventions.
lause describes the following algorithms for producing object definitions in MOF from XML)input sources:

emas. The

Ngs are not unique since XML-only forms of information are not rich enough to produce an unambiguods MOF

mplete

proach in these productions has been to provide reverse'mappings for only the most common declarations used in
The productions are in two parts: rules and parameterized mappings. Each of the three XML informatign sources

has its|own rule to extract the corresponding class and.attribute declarations they represent. The parameterized|mappings
are MOF rules to produce the simplest MOF classes(and attributes with specific parameters that may be customjized by an
implementation that has additional domain knowledge beyond the production inputs.

7.2 DTD to MOF

When ja DTD is used to create a MOF metamodel, the DTD is read declaration by declaration, and MOF definitions are
added faccordingly. For each type‘ef declaration, one of the following MOF definitions is added by following the
particylar rule. The mapping-may be customized by setting the parameters in the second table.

As an pxample, this DB would by default produce these MOF declarations:

DTD:

<IELEMENT Caf\(Engine, Door*)>

<IATTLIST Carmake CDATA #IMPLIED model CDATA #IMPLIED>

<IELEMENT Engine (#PCDATA)>

<I[ELEMENT Door EMPTY>

<IATTLTST Door side CDATA #REQUIRED>

MOF:

Class Car {

Attribute make : String;

Attribute model : String;

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

© ISO/IEC 2005 - All rights reserved
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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, A, Type) and
multiplicity AttributeMult(E, A, Occurs):
3 <IELEMENT E (F)> TypedElement(E,F) Attribute or Assgaciation to Class F and nanme
RoleName(E, F).
4 <IELEMENT E (#PCDATA)> Attribute named TextName(E) of type AttributeType(E, TextName(E)).
5 <IELEMENT E ANY> TypedElement(E, “ANY™) Attribute or Association to Supertypg(“Any”)
and name RoleName(E, “ANY”).
Parameters Defaults
Supertype(Element name) Node
AttriuteType (Element name, Attribute name; Type name) | String for Type CDATA
Lookup MOF type for IDREF
AttrijuteNult (Element name, Attribtite name, Occurs style) | 0..1
TypedElement (Element name, TypedElementname) Association: containment by value, multiplicity 0..*,
one way havigable, Attribute: multiplicity 0..*
RolelName (Element name, FypedElement name) LowerCase TypedElement name
TextName(Element name) “value”
7.3 | XMLto MOF
When pn-XML document has no additional type information, it is possible to generalize to produce a minimal|MOF
represgntation—Fhe-mapping-usesthe same-optional parameters-as-the DTD to- MOFE 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"/>

ISO/IEC 19503:2005(E)

<Dogr cidﬂ—"righf"l
</Car>
MOF:
Class [Car {

Attrlbute make : String;

Attr

bute model : String;

Asspciation engine : Engine 1..* containment one-way;
Asspciation door : Door 1..* containment one-way;
}
Class Engine {
Attr{bute value : String 0..1;
}
Class poor {
Attr{bute side : String 0..1;
}

Rule DOM 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 Etement F TypedElement(E,F) Attribute or Association to Class F gnd name
RoleName(E,F)

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

CharacterData, or | AttributeType(E, TextName(E))
CDATASection
7.4 | XML Schema to MOF

The following subset of the example of XML Schema, representing a portion of the purchase order example o
Schema specification, part 0, mapped to MOF using the reverse engineering table below.

The processing follows these steps:

1.

The XML Schema is parsed.

the XML

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

© ISO/IEC 2005 - All rights reserved
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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" f\]lpﬂ—"verl'ctring"l

<xsd:gomplexType name="PurchaseOrderType">
<xsd:sequence>
:element name="shipTo" type="USAddress"/>
:element name="billTo" type="USAddress"/>
:element ref="comment” minOccurs="0"/>
:sequence>
<xsd:attribute name="orderDate" type="xsd:date"/>
</xsdjcomplexType>

<xsd:gomplexType name="USAddress">

<xsd:sequence>
<xs{d:element name="name" type="xsd:string"/>
<xs{d:element name="street" type="xsd:string"/>
<xs{d:element name="city" type="xsd:string"/>
<xs{d:element name="state" type="xsd:string"/>
<xs{d:element name="zip" type="xsd:decimal"/>

</xsd:sequence>

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

</xsdjcomplexType>

</xsd:gchema>

MOF:
<Clasg name="PuchaseOrder">

<attribute name="ghipTo" type="USAddress"/>

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

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

</Clask>

<Clasg name="USAddress>

<atfriblte 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="zip" type="mof: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

2 Sequence(L), List(L), Choice(L) containing Rule 1 (E2) and | Attribute E2 of AttributeTypeAE,)L,[E2) with
minOccurs(min), MaxOccurs(max) multiplicity min..max

3 Attribute(A) Type(T) Attribute A with AttributeType(E, A, T)

© ISO/IEC 2005 - All rights reserved
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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 correspj)ndence to
a definjition in XML Schema. This definition assumes a strong working knowledge of XML Schema and refers fhroughout
to the XML Schema specification for the detailed description of constructs that are defined by XML Schema.

8.2 XML Schema Structures

This model corresponds to the structures defined in the XML Schema Part 1, Structures,
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XSDObject

I

XSDSchema
namespacePrefix : String
largeNamespace : String + content
version : String L content | XSDSchemaContent
finalDefault : String i 0..*
blockDefault : String {ordered}
elementFormDefault : String A
attributeFormDefault : String
language : String
1 1
XSDType XSDTopLevelAttribute XSDAttributeGroup ASDGroup
XSDTopLevelElement
XSDlInclude
+includedFromAnotherSchema schemalocation : String
XSDImport
namespace : String
+importedFromAnotherSthema namespacePrefix : String
schemalocation : String
Figurg 8.1 - XML_Sgchema top level declarations
The top level XML Schema declarations consist of the description of the schema itself (namespace prefix, target
namespace,‘etc.) and the declarations within the schema. These declarations include global scope Attributes, glpbal scope
Elements;zattribute groups.type declarations (pyfpnding fraom )(Qn(?.mllln), and imlnnrfq fraom other schemas
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XSDObject

b

|
XSDAnnotatedElement

XSDAnyAttribute

4 namespace : String
processContents : String

+anyAttribute

ttrGrpRef .
XSDAttributeGroup ! ratrrpreterences XSbAttributeGroupRef

+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

0”*

1.1

Figura 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.
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XSDAnnotatedElement

A}

XSDObject

XSDNamedElement

Figure

An Eldg
be use

The el

A top

XSDOccurs

+elementContent

XSDSchemaContent

XSDElement

O“*

0.1

abstract : Boolean
nillable : Boolean
final : String

block : String
default : String
fixed : String

form : String

/XSDGroupContent

- ——

XSDTopLevelElement

+content

+type
0.1

XSDType

74

+referencedType

8.3 - XML Schema Element declaration

bment may define pew-types in its own declaration or refer to types declared elsewhere.

evel element declaration may be referred to by element references.

1.1 +referencedEfement

0..* | +elementReferg¢nces

XSDElementRef

ment declaration includes a-name from XSDNamedElement, an annotation from XSDAnnotatedElemen{, and may
] as content for a schema-ora group.
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+baseType | XSDType XSDAnnotatedElement XSDObject
0.1
XSDComplexType . 0.* | XSDComplexTypeContent | +content
+complexTypeContent 0.2
* {ordered}
XSDGroupContent XSDAttribute XSDAttributeGroupRef

0.1

+anyAttribute

XSDAttributeRef

XSDAnyAttribute +anyAttribute

0.1

®

XSDSimpleComplex

+complexTypeChildren

0.+ | derivedByExtension : String

?

XSDSimpleContent

XSDComplexQ

Figure 8.4 - XML Schema Complex type declaration

ontent

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

XSDWhiteSpace

content | 0..1

XSDSimpleType

+stContent

-

XSDFractionDigits

1

XSDSimpleTypeContent

0.1 XSDLength

0..* +enum

XSDEnumeration

XSDSimpleRestrict

value : String

XSDSimpleList XSDSimpleUnion

0..* +pattern

XSDPattern

value : String

XSDMinLegngth

XSDMaxLength

XSDMaxInclusiye

XSDMinInclusive

XSDMaxExclupive

XSDMinExclugive

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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XSDFacet

value : String
fixed : Boolean

X

EDLength

XSDMinLength

XSDMinlnclusive

XSDMaxInclusive

XS

DPattern

Figure

There

abstrag
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XSDMaxLength

XSDEnumeration

XSDWhite

Bpace

XSDMinExclusive

XSDMaxExclusive

XSDFractionDigits

8.6 - XML Schema Facets

XSDTo

talDigits

are many-types of facets used in simple type content declarations. They share a common root, XSDFac4
t classcthat declares the value of the facet, and if the facet is fixed.

t, an
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Type association = Anonymous/unnamed type

ReferencedType association = Type defined globally

An element has a type. A type can be referenced by many elements.

+elementContent

0.1 | +referencedType

mixed : Boolean

XSDBuiltlpType

kind: XSDBuiltinTypeKind

I

XSDSimpleType

0.* +content
XSDElement *type | XSDType
<
0.1

XSDComplexType| XSDSimpleBase +baseType
abstract : Boolean 1.%
final : String {ordered}
block : String

+simpleTypeChildren

0.*

+stContent

0.1 +content

1

XSDSimpleTypeContent

Figurg 8.7 - XML Schema Type\declaration

An XNIL Schema Type may'be declared in a schema or within an element. The type may be a simple or comglex type.
Simplg types may be-ong’of the built-in, predefined types from XML Schema part 2, data types, or they may e a user-

defined simple type;

78
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XSDAnnotatedElement

XSDAttribute

XSDAttributeGroup

XSDComplexType

0..* XSDAnNnotation
value /String
+annotate ) .
source : String
XSDDocumentation | | XSDAppInfo

XBDFacet XSDElement

XSDSimpleType

language : String

XSDSchema

Figurg 8.8 - XML Schema annotated elements

Many XML Schema declarations may contain ahnotations. These elements are attributes, attribute groups, elements,
simplel and complex types, facets, and schemas: An annotation may include documentation or application info

‘mation.
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XSDGroupContent | *scopeContent

1..%
<EDG +referencedGroup XSDG Ref ‘
SDGroup roupRe XSDGroupScopg
0.*
1 - .
+groupReferences droupKind : XSDGroupKind
# +groupContent
1
XSDElementRef
XSDAny
namespace : String
processContents : String

Figurg 8.9 - XML Schema groupsdeclarations

A groyp may contain other_grgups, references to other groups or elements, or contain declarations of additiongl groups
and elgments in terms of(choice, sequence, or all. Groups with Any content may also be declared.
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Figure

A key
based

XSDObject
. _ lect
XSDElement +unique  "XSDUniqueContent FEELIOr (X spselecto
0.* 1 | value : String
+field

1 XSDField
© | value : String

XSDUnique XSDKey. XSDKeyRef

+referencedKey 1 +keyReferences
0“*

8.10 - XML Schema key declaration

declaration is made based) on the uniqueness of the content of an element. The elements contents are m
bn selections on its attributes. Keys may refer to other keys.
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XSDNamedElement

name : String

XSDAttribute XSDAttributeGroup XSDComplexType XSDElement XSDGroup

XSDSchema XSDSimpleType XSDUniqueContent

Figurg 8.11 - XML Schema name declarations

Attribytes, attribute groups, elements, simple and complex-types, groups, unique content, and schemas are nanped.

XSDOccurs

minOccurs : String
maxOccurs : String

]

XSDAny XSDElement XSDElementRef XSDGroupRef

namespace : String abstract : Boolean
processContents : 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 XSDSchema

XSDSchema is an XML Schema Declaration.
Extends: XSDObject, XSDNamedElement, XSDAnnotatedElement

Attribytes.
namespacePrefix : String
targetNamespace : String
version : String
finalDefault : String
blpckDefault : String
elgmentFormDefault : String
atfributeFormDefault : String
lapguage : String

8.2.2| XSDAttribute

An XNIL Schema attribute declaration.
Extends: XSDComplexTypeContent, XSDNamedElement, XSDAnnatatedElement

Attribytes:
uspge : String
form : String
deffault : String
fixed : String
8.2.3| XSDElementRef
A refefence to an XML Schema element declaration.

Extends: XSDGroupContent, XSDQcgurs
8.2.4| XSDAttributeGroup

An XML Schema attribute-group declaration.

Extends: XSDSchemaContent, XSDNamedElement, XSDAnnotatedElement

8.2.5| XSPAttributeGroupRef

A refetence 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 [ XSDTomplexType

A ConmplexType can derive from another Complex Type or another Simple Type. Complex types may thave supstantial
structure.

Extends: XSDType, XSDNamedElement, XSDAnnotatedElement

Attribytes:
abptract : Boolean
final : String
blpck : String
mixed : Boolean

8.2.9| XSDComplexTypeContent

The cdntent of an XML Schema.

Extends: XSDObject
8.2.10) XSDSchemaContent

The cdntent of an XML Schema.

Extends: XSDObject
8.2.11 XSDElement

An XNIL Schema element declaration.

Extends: XSDObject, XSDNamedElement, XSDOccurs, XSDAnnotatedElement, XSDGroupContent,
XSDSghemaContent.

Attributes:

abktract : Boaelgan
ndllables.Boolean
final.String
blpck.: 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 pattgrn constraint on a datatype.
Extends: XSDFacet

Attribdtes:
value : String

8.2.14 XSDEnumeration

An enlimeration constraint on a datatype.
Extends: XSDFacet

Attribytes:
value : String

8.2.1% XSDInclude

An XNIL Schema include declaration.
Extends: XSDSchemaContent

Attribytes:
schemaLocation : String

8.2.16 XSDImport

An XML Schema import deelaration.

Extends: XSDSchema€ontent

Attribytes:
namespace-xString
namespacePrefix : String
schemak.ocation : String

8.2.17 XSDGroup

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

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 i

ts contents.

Enumeration literals:

al
ch
se

8.2.1¢

A nest
Extend

Attriby
gr

8.2.2(

An abj

Extend

8.2.2

A refe

Exteng

8.2.2]

The dg

Extend

8.2.23

A refe

Extend

pice
juence

) XSDGroupScope

s: XSDGroupContent, XSDOccurs

tes:
pupKind : XSDGroupKind

XSDGroupContent

s: XSDComplexTypeContent

1 XSDGroupRef

ence to an XML Schema group declaration.

s: XSDGroupContent, XSDOccurs
P XSDKey

claration of a Key.

s: XSDUniqueContent
b XSDKeyRef

ence to-the’declaration of a key.

s.-XSDUniqueContent

ed XML Schema group declaration that may be declared as all, choice, or sequence

tract class representing contents of an XML Schema group.déclaration.

8.2.24 XSDUnique

The concrete declaration of the unique fields.

Extends: XSDUniqueContent

86
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8.2.25 XSDUniqueContent

The ty,

pe of content that is uniquely keyed.

Extends: XSDObject, XSDNamedElement

8.2.26 XSDSelector

The s

lector of an XML Schema uniqueness declaration.

Attribytes:

vd

8.2.2]

The fig

lue : String
 XSDField

plds to apply the selector of an XML Schema uniqueness declaration.

Attribytes:

vdl

lue : String

8.2.28 XSDObject

XSDO

bject in an abstract superclass to facilitate modeling of XWIL Schema.

8.2.29 XSDANnnotatedElement

XSDA

Extend

8.2.3(

XSD d

Extend

Attrib:Ltes:

la

8.2.3

s: XSDObject
D) XSDDocumentation
ocumentation is the documentation of an XML Schema construct.

s: XSDAnNnotation

guage : String

1 XSDAppInfo

Provid

es-application specific information.

nnotatedElement is an abstract class for XML_Schema constructs that may be annotated.

Extends: XSDAnnotation

8.2.32 XSDAnnotation

An XML Schema annotation.

Extends: XSDObject
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Attributes:

va
SO

lue : String
urce : String

8.2.33 XSDSimpleContent

XML

Extend

8.2.34

XML

Extend

8.2.3f

XML
Exteng

Attriby
de|

8.2.34

The dg

Extend

8.2.3]

s: XSDSimpleComplex

| XSDComplexContent

s: XSDSimpleComplex

b XSDSimpleComplex

s: XSDComplexTypeContent

tes:
rivedByExtension : Boolean

p XSDSimpleTypeContent

claration of simple type contents.

s: XSDObject

[ XSDSimpleRestrict

A simple type restriction.

Extend

8.2.34

s: XSDSimpleTypeCaontent

B XSDSimplelsist

A simple typeshst:

Extend

syXSDSimpleTypeContent

bchema declaration of the content of a simple type.

bchema declaration of the content of a simple type.

bchema extended simple or complex types. Types may be extendechBy extension or restriction.

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 $chema type declarations use a series of facets to define the particular behavior. The XSDFacet isan abs
that is|specialized by the type of facet.

Extends: XSDObject, XSDAnnotatedElement

Attributes:
value : String
fixed : Boolean
8.2.42 XSDLength

The length facet.

Extends: XSDFacet
8.2.43 XSDMinLength

The mjnLength facet.

Extends: XSDFacet
8.2.44 XSDMaxLength

The mpxLength facet.

Extends: XSDFacet
8.2.4% XSDMinlInclusive

The miniInclusive facet:

Extends: XSDFagcet

8.2.4(15 XSDMaxInclusive

The maxInclusive facet.

Extends: XSDFacet
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8.2.47 XSDMinExclusive

The minExclusive facet.

Extends: XSDFacet

8.2.48 XSDMaxEXclusive

The mpxExclusive facet.

Extends: XSDFacet
8.2.49 XSDTotalDigits

The tofalDigits facet.

Extends: XSDFacet
8.2.5( XSDFractionDigits

The fractionDigits facet.

Extends: XSDFacet
8.2.51 XSDWhiteSpace

The whiteSpacefacet.

Extends: XSDFacet
8.2.52 XSDAny

The Apy content for an XML Schiéma group content declaration.
Extends: XSDGroupContent;-XSDOccurs

Attributes:
namespace : String
prpcessContents”-String

8.2.53 XSDAnNnyAttribute

h Al Qo ala £ " et lo sk =) )
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Extends: XSDObject

Attributes:
namespace : String
processContents : String
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