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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental
and non-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field of information
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 International
Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as

an International Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

ISO/IEC 19503 was prepared by the Object Mangement Group (OMG) and was adopted, under the PAS
procedure, by Joint Technical Gommittee ISO/IECJTC 1, InformatiohJtechnology,\in parallel with its approval
by national bodies of ISO and IEC.

ISO/IEC 19503 is related to

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

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

viii © ISO/IEC 2005 — Al rights reserved
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Introduction

The main purpose of this International Standard (XML) is to enable easy interchange of metadata between application
development lifecycle tools (such as modeling tools based on the Unified Modeling Language (UML), ISO/IEC 19501, and
metadata repositories/frameworks based on the Meta Object Facility (MOF), ISO/IEC 19502) in distributed heterogeneous
environments. This International Standard integrates three key industry standards:

« XML - eXtensible Markup Language, a W3C standard.
« UML - Unified Modeling Language, an OMG modeling specification, which is now ISO/IEC 19501.
» MOF - Meta Object Facility (ISO/IEC 19502).

The OMG adopted the XMI (version 1.0) in February 1999. It was developed as a response to a request for proposal,
issued by the OMG Analysis and Design Task Force, for a model and metadata interchange facility. The purpose of the
facility was to support the interchange of metadata (such as ODP UML models). The most recent revision of XMl, 2.0,
was submitted by the XMI Revision Task Force in October, 2002, and includes corrections and clarifications to the
original 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 a coordinating framework for this standardization and
ITU-T Recommendations X.901-904 | ISQ/IEC;10746,;0pen DistributedProcessing — Reference Model (RM-ODP)
provides such a framework. It defines an architecture in which support of distribution, interoperability, and portability can
be integrated. RM-ODP Part 2 (ISO/IEC 10746-2) defines. the foundational concepts and modeling framework for
describing distributed systems, RM-ODP Part 3 (ISO/IEC 10746-3) specifies a generic architecture of open distributed
systems, expressed using the foundational concepts and framework defined in Part 2.

While not limited to this context, this International Standard is relevant to work on the standardization of Open
Distributed Processing (ODP).
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INTERNATIONAL STANDARD ISO/IEC 19503:2005(E)

Information technology — XML Metadata Interchange (XMI)

1  Scope

This International Standard provides specifications for:

a.  Aset of XML Schema Definitions (XSD) production rules for transforming MOF based metamodels into XML
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 object
environments in general and in distributed development environments in particular. While this International Standard
addresses stream based metadata interoperability in the object analysis and design domain, XMI (in part because it is
MOF based) is equally applicable tormetadatar inymany-other demains.

2 Normative references

The following referenced,documents; are, indispensable|forthe application of:this,document. For dated references, only the
edition cited applies. For undated referencesy theslatest, edition; of the) referenced document (including any amendments)
applies.

2.1 Identical Recommendations | International Standards

« ITU-T Recommendation X.902 (1996) | ISO/IEC 10746-2:1996, Information technology — Open Distributed
Processing — Reference Model: Foundations

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

2.2 International Standards

- ISO/IEC 10646:2003, Infor mation technology — Universal Multiple-Octet Coded Character Set (UCS)

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

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

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

DTD Document Type Definition
MOF Meta Object Facility

UML Unified Modeling Language
XMl XML Metadata Interchange
XSD XML Schema Definition
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4  XMI Schema Design Principles

4.1 Purpose

This Clause contains a description of the XML Schemas that may be used with the XMI specification to allow some
metamodel information to be verified through XML validation. The use of schemas in XMl is described first, followed by
a brief description of some basic principles, which includes a short description of each XML attribute and XML element
defined by XMI. Those descriptions are followed by more complete descriptions that provide examples illustrating the
motivation for the XMI schema design in the areas of metamodel class specification, transmitting incomplete metadata,
linking, tailoring schema production, transmitting metadata differences, and exchanging documents between tools.

It is possible to define how to automatically generate a schema from the MOF metamodel to represent any MOF-
compliant metamodel. That definition is presented in Clause 5.

This Clause describes XMI 2.0 schemas; Clause 5 describes how to create XMI 2.0 schemas.

You may specify tag value pairs as part of the MOF metamodel to tailor the schemas that are generated, but you are not
required to do so. Using these tag value pairs requires some knowledge of XML schemas, but the schemas that are
produced might perform more validation than the default schemas. See Clause 7 for a complete description of how to
generate XML schemas using these tag value pairs. Sub clause 4,11, “Tailoring, Schema Production,” on page 23 describes
the tag values, their affect on'schéma production, and'their impact’on document serialization.

4.2 Use of XML Schemas

An XML schema provides a means by which an XML processor-can validate the syntax and some of the semantics of an
XML document. This specification provides rules by which a' schema ‘can be generated for any valid XMI-transmissible
MOF-based metamodel. However, the use of schemas is optional; an XML document need not reference a schema, even
if one exists. The resulting document can be processed more quickly, at the cost of some loss of confidence in the quality
of the document.

It can be advantageous to perform XML validation on the XML document containing MOF metamodel data. If XML
validation is performed, any XML processor can perform some verification, relieving import/export programs of the
burden of performing these checks. It is expected that the software program that performs verification will not be able to
rely solely on XML validation for all of the verification, however, since XML validation does not perform all of the
verification that could be done.

Each XML document that contains metamodel data conforming to this specification contains: XML elements that are
required by this specification, XML elements that contain data that conform to a metamodel, and, optionally, XML
elements that contain metadata that represent extensions of the metamodel. Metamodels are explicitly identified in XML
elements required by this specification. Some metamodel information can also be encoded in an XML schema.
Performing XML validation provides useful checking of the XML elements that contain metadata about the information
transferred, the transfer information itself, and any extensions to the metamodel.

The XML Namespace specification has been adopted by the W3C, allowing XMI to use multiple metamodels at the same
time. XML schema validation works with XML namespaces, so you can choose your own namespace prefixes in an XML
document and use a schema to validate it. The namespace URIs, not the 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 validation can also perform some verification that the metamodel data conforms to a metamodel. Although some
checking can be done, it is impossible to rely solely on XML validation to verify that the information transferred satisfies
all of a metamodel’s semantic constraints. Complete verification cannot be done through XML validation because it is not
currently possible to specify all of the semantic constraints for a metamodel in an XML schema, and the rules for
automatic generation of a schema preclude the use of semantic constraints that could be encoded in a schema manually,
but cannot be automatically encoded.

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

4.2.2 Requirements for XMI Schemas

Each schema used by XMI must satisfy the following requirements:

« All XML elements and-attributes defined by the, XM yspecification must be imported in the schema. They cannot 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 declaration, as
described below. In addition, some constructs also have a complexType declaration. The declarations may utilize
groups, attribute groups, and types, as described below:

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

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

4.3 Basic Principles

This sub clause discusses the basic organization of an XML schema for XMI. Detailed information about each of these
topics is 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 in schemas
to enable XML validation of metadata that conforms to this specification. Some of these XML elements contain metadata
about the metadata to be transferred. For example, the identity of the metamodel associated with the metadata, the tool
that generated the metadata, whether the metadata has been verified, etc.

All XML elements defined by this specification are in the namespace “http://www.omg.org/XMI.” The XML namespace
mechanism can be used to avoid name conflicts between the XMI elements and the XML elements from your MOF
models.
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In addition to required XML element declarations, there are some attributes that must be defined according to this
specification. Every XML element that corresponds to a metamodel class must have XML attributes that enable the XML
element to act as a proxy for a local or remote XML element. These attributes are used to associate an XML element with
another XML element. There are also other required attributes to let you put data in XML attributes rather than XML
elements. You may customize the declarations using MOF tag values.

4.3.2 Metamodel Class Representation

Every metamodel class is represented in the schema by an XML element whose name is the class name, as well as a
complexType whose name is the class name. The declaration of the type lists the attributes of the class; references to
association ends relating to the class; and the classes that this class contains, either explicitly or through composition
associations. By default, the content models of XML elements corresponding to metamodel classes do not impose an
order on the attributes and references.

By default, XMI allows you to serialize features using either XML elements or XML attributes; however, XMI allows you
to specify how to serialize them if you wish. Containment references and multivalued attributes always are serialized
using XML elements.

4.3.3 Metamodel Extension Mechanism

Every XMI schema contains a mechanism for extending a metamodel ¢lass. Zero or'more extension elements are
included in the content model of each class. These extension elements have a content model of ANY, allowing
considerable freedom in the nature of the extensions.“The processContents attribute is lax, which means that processors
will validate the elements in the extension if a schema is available for them, but will not report an error if there is no
schema for them. In addition, the top level XMI element may-contain zero or more extension elements, which provides
for the inclusion of any newlinformation. One use'of theextension’ mechanism might be'to associate display information
for a particular tool with the metamodel class represented by the’XM1L:'element. Another use might be to transmit data
that represents extensions to a metamodel.

Tools that rely on XMI are expected to store the extension information and export it again to enable round trip
engineering, even though it is unlikely they will be able to process it further. XML elements that are put in the extension
elements may be declared in schemas, but are not required to be.

4.4 XMI Schema and Document Structure

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

» An optional encoding declaration that specifies the character set, which follows the 1SO-10646 (also called extended
Unicode) standard.
Example: <? XML version="1.0" ENCODING="UCS-2" ?>.

« Any other valid XML processing instructions.

» A schema XML element.

» Animport 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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