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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national
standards bodies (ISO member bodies). The work of preparing International Standards is normally
carried out through 1SO technical committees. Each member body interested in a subject for which a
technica committee has been established has the right to be represented on that committee.
International organizations, governmental and non-governmental, in liaison with SO, also take part in
the work. 1SO collaborates closely with the International Electrotechnical Commission (IEC) on all
matters of electrotechnical standardization.

The main task of technical committees is to prepare International Standards. Draft International
Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75% of the member bodies
casting avote.

In other circumstances, particularly when there is an urgent market requirement for such documents, a
technical committee may decide to publish other types of normative documents:

Y% an 1SO Publicly Availlable Specification (ISO/PAS) represents an agreement between
technical experts in an 1SO working group and is accepted for publication if it is approved by
more than 50% of the members of the parent committee casting a vote;

¥ an SO Technical Specification (ISO/TS) represents an agreement between the members of a
technical committee and is accepted for publication if it is approved for publicationif it is
approved by 2/3 of the members of the committee casting avote.

An ISO/PAS or ISO/TS is reviewed every three years with a view to deciding whether it can be
transformed into an International Standard

ISO/TS 10303-28 was prepared by Technical Committtee 184, Industrial automation systems and
integration, Subcommittee SC4, Industrial data.

This International Standard is organized as a series of parts, each published separately. The parts of
SO 10303 fall into one of the following series: description methods, integrated resources, application
interpreted constructs, application protocols, abstract test suites, implementation methods, and
conformance testing. The series are described in 1SO 10303-1. A complete list of parts of 1SO 10303
is available from the Internet:

<http://www.nist.gov/sca/editing/step/titles/>.
This part of 1SO 10303 isamember of the implementation methods series.

Annexes A, B, C, D and E form an integral part of this part of ISO 10303. AnnexesF, G, H, I, J, and
K arefor information only.

Vi OIS0 2000 All rights reserved
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I ntroduction

ISO 10303 is an International Standard for the computer-interpretable representation of product
information and for the exchange of product data. The objective is to provide a neutra mechanism
capable of describing products throughout their life cycle. This mechanism is suitable not only for
neutral file exchange, but also as a basis for implementing and sharing product databases, and as a
basis for archiving.

This part of 1SO 10303 specifies means by which schemas specified using the EXPRESS language
(ISO 10303-11) and data governed by EXPRESS schemas can be represented as an XML document
(Extensible Markup Language W3C Recommendation). Readers of this part of 1SO 10303 should
have knowledge of the EXPRESS language, XML and XML-related standards in order to understand
its technical content.

For the representation of EXPRESS schemas, this part of 1SO 10303 specifies an XML markup
declaration set based on the syntax of the EXPRESS language. EXPRESS text representation of
schemasis also supported.

For the representation of data corresponding to an EXPRESS schema, this part of 1SO 10303 takes
two broad approaches. One approach is to specify a single markup declaration set that is independent
of the EXPRESS schema and can represent data for any schema. This approach is called late binding.
The second approach is to specify the results of the generation of a markup declaration set that is
dependent on the EXPRESS schema. This approach is called early binding.

This part of 1SO 10303 specifies one late binding and two early bindings. Future editions of this part
of 1SO 10303 are expected to include additional early bindings.

The markup declaration sets in this part of 1SO 10303 are intended as formal specifications for the
appearance of markup in conforming XML documents. These declarations may appear as part of
Document Type Definitions (DTDs) for such documents. Future editions of this part of 1SO 10303 are
expected to include specifications for the use of XML Schema[ 3] for this purpose.

EXAMPLE 1 - For the following EXPRESS schema:

SCHEMA ny_schens,;
ENTITY an_entity;
attrl : STRING
END_ENTI TY;
END_SCHEMA;

The corresponding XML markup would be:

<schena_decl >
<schema_i d>ny_schena</ schena_i d>
<entity_ decl >
<entity_id>an_entity</entity_id>
<explicit_attr_bl ock>
<explicit_attr>
<attribute id>attrl</attribute_ id>
<base_type><string/ ></base_type>
</explicit_attr>

OIS0 2000 All rights reserved Vii



| SO/PDT S 10303-28:2000(E)

</explicit_attr_bl ock>
</entity_decl >
</ schena_decl >

The late binding is a single markup declaration set that can be used to represent data corresponding to
any EXPRESS schema. Additionally, the late binding can be used as the base architecture for early
bindings as specified by the Architectural Form Definition Requirements in 1SO 10744:1997
(HyTime). One such early binding is specified in this part of 1SO 10303. That early binding, called
the EXPRESS-typed Early Binding, preserves many of the data types defined in EXPRESS schemas.

EXAMPLE 2 - For the following EXPRESS schema:

SCHEMA ny_schenms,;
ENTITY an_entity;
attrl . STRING
END_ENTI TY;
END_SCHEMA;

aset of late bound data as XML markup might be:

<schena_i nstance express_schenma_name="ny_schenma" id="idl">
<entity_instance express_entity name="an_entity" id="id2">
<attribute_instance express_attribute name="attr1">
<string_literal>an attrl value</string_literal >
</attribute_instance>
</entity_instance>
</ schema_i nst ance>

and the same data using the EXPRESS-typed Early Binding is:

<My_schema-schena i d="id1" express_schema_nane="M/_schem"
express_schena_identifier="My_schena Edition 2">
<An_entity id="id2">
<An_entity.attrl><string>an attr1l value</string></An_entity.attrl1>
</ An_entity>
</ My_schema- schema>

Early bindings can aso be specified that are not architecturally compatible with the late binding. In
this part of 1SO 10303, these bindings are related to the late binding through the specification of a
means of transforming data represented using that early binding into the same data represented using
the late binding. Transformations of this nature are specified that use XSLT (XSL Transformations
W3C Recommendation). XSLT is alanguage for transforming one XML document into another XML
document. One such early binding and XSLT transformation generation is specified in this part of
ISO 10303. That early binding, called the Object Seridization Early Binding, is based on object
seriaization patterns for programming languages.

EXAMPLE 3 - For the following EXPRESS schema:

SCHEMA ny_schens,;
ENTITY an_entity;
attrl : STRI NG
END_ENTI TY;
END_SCHEMA;
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aset of Object Serialization Early Binding data as XML markup might be:

<uos c="id2" schema="M/_schenma" unset="unset">
<An_entity x-id="id2" Attrl-r="id3"/>
<string x-id="id3">an attr1l val ue</string>
</ uos>

Several components of this part of |SO 10303 are available in electronic form. This access is provided
through the specification of Universal Resource Locators (URLS) that identify the location of these
files on the Internet. If there is difficulty accessing these files contact the 1SO Central Secretariat, or
contact the 1SO TC 184/SC4 Secretariat directly at: sc4sec@cme.nist.gov.
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|ndustrial automation systems and integration —

Product data representation and exchange —

Part 28:

| mplementation methods: XML representation of EXPRESS
schemas and data

1 Scope

This part of SO 10303 specifies use of the Extensible Markup Language (XML) to represent schemas
specified using the EXPRESS data specification language, 1SO 10303-11, and data that is governed
by EXPRESS schemas.

The following are within the scope of this part of 1SO 10303:

¥, specification of XML markup declarations that enable EXPRESS schemas to be represented
using XML;

¥, specification of a single XML markup declaration set that is independent of the EXPRESS
schema and formally describes the XML representation of data governed by any schema;

NOTE 1 - XML markup declarations specified using this method are referred to as late bound, in that they
may be used without change to represent data governed by any EXPRESS schema. This part of 1SO 10303
alows for anumber of choicesin representing the data.

¥ for an arbitrary EXPRESS schema, specification of an XML markup declaration set that
corresponds to the schema and formally describes the XML representation of data governed by
that schema;

NOTE 2 - XML markup declarations specified using these methods are referred to as early bound, in that
they are specific to a given EXPRESS schema.

¥ gpecification of the mapping between XML markup declarations corresponding to a specific
schema and the XML markup declarations independent of any schema;

¥ specification of the form of XML documents containing EXPRESS schemas and data
governed by EXPRESS schemas,

¥, specification of the representation of EXPRESS primitive data type values as element content
and as XML attribute values.

The following are outside the scope of this part of 1SO 10303:

¥ gpecification of XML markup declarations corresponding to an EXPRESS schema that depend
on the semantic intent of the EXPRESS schema;

¥, specification of mappings from XML markup declarations to an EXPRESS schema;
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NOTE 3 -Given a set of XML markup declarations and one or more corresponding data sets, it is feasible
to create an EXPRESS schema that captures the semantic intent of the data. However, this requires an
understanding of the meaning and use of the data that may not be captured by the XML markup
declarations.

¥ gpecification of the mapping to an EXPRESS schema from an XML representation of that
schema;

¥ sgpecification of the mapping to an EXPRESS schema from XML markup declarations that
have been derived from that schema;

¥ any mapping to or use of XML Schema[3].

2 Normativereferences

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this part of 1SO 10303. For dated references, subsequent amendments to, or
revisions of, any of these publications do not apply. However, parties to agreements based on this part
of 1SO 10303 are encouraged to investigate the possibility of applying the most recent editions of the
normative documents indicated below. For undated references, the latest edition of the normative
document referred to applies. Members of ISO and IEC maintain registers of currently valid
International Standards.

SO 6093: 1985, Information processing -- Representation of numerical values in character strings
for information interchange.

|SO/IEC 6429:1992, Control functions for coded character sets.

SO 8601:1988, Data el ements and interchange formats -- Information interchange -- Representation
of dates and times.

ISO/IEC 8824-1:1995, Information technology — Open systems interconnection — Abstract syntax
notation one (ASN.1) — Part 1. Specification of basic notation.

SO 10303-1:1994, Industrial automation systems and integration — Product data representation and
exchange— Part 1: Overview and fundamental principles.

ISO 10303-11:1994, Industrial automation systems and integration — Product data representation
and exchange — Part 11: Description methods: The EXPRESS language reference manual.

ISO 10303-22:1997, Industrial automation systems and integration — Product data representation
and exchange — Part 22: Sandard data access interface.

ISO 10303-23:2000, Industrial automation systems and integration — Product data representation
and exchange — Part 23: C++ language binding to standard data access interface.

ISO 10744:1997, Information processing -- Text and office systems -- Hypermedia/Time-based
Sructuring Language (HyTime) and its Amendment 1.
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Multipurpose Internet Mail Extensions (MIME) Part One: Format of Internet Message Bodies.
Internet Engineering Task Force RFC 2045 November 1996 [cited 2000-08-15]. Available from
World Wide Web: <http://www.ietf.org/rfc/rfc2045.txt>.

Uniform Resource ldentifiers (URI): Generic Syntax. Internet Engineering Task Force RFC 2396
August 1998 [cited 2000-08-07]. Available from World Wide Web:
<http://www.ietf.org/rfc/rfc2396.txt>.

URN Syntax. Internet Engineering Task Force RFC 2141 May 1997 [cited 2000-09-28]. Available
from World Wide Web: <http://www.ietf.org/rfc/rfc2141.txt>.

Extensible Markup Language (XML) 1.0. World Wide Web Consortium Recommendation 10-
February-1998 [cited 2000-04-26]. Available from World Wide Web:
<http://www.w3.0rg/TR/1998/REC-xml-19980210>.

Namespaces in XML. World Wide Web Consortium Recommendation 14 January 1999 [cited 2000-
04-26]. Available from World Wide Web: <http://www.w3.0org/TR/1998/REC-xmI-19990114>.

XML Linking Language (XLink) Version 1.0. World Wide Web Consortium Candidate
Recommendation 3 July 2000 [cited 2000-08-08]. Available from World Wide Web:
<http://www.w3.0rg/TR/2000/CR-xlink-20000703>.

XML Transformations (XSL.T) Version 1.0. World Wide Web Consortium Recommendation 16

November 1999  [cited  2000-08-07]. Avalable from  World Wide  Web:
<http://www.w3.0rg/TR/1999/REC-xslt-19991116>.

3 Terms, definitions, and abbreviations

3.1 Termsdefined in SO 10303-1
For the purpose of this part of 1SO 10303, the following terms defined in 1SO 10303-1 apply.
% data;

% information.

3.2 Other termsand definitions

For the purposes of this part of 1SO 10303, the following terms and definitions apply. Terms defined
in the XML 1.0 Recommendation and | SO 10303-11 are repeated below for convenience.

NOTE - Definitions copied verbatim from other standards are followed by a reference to the source
standard in brackets. Definitions that have been adapted from other standards are followed by an
explanatory note.
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321

element

A bounded component of the logical structure of an XML document that has a type and that may have
XML attributes and content.

NOTE — Adapted from XML 1.0 Recommendation.

322

entity data typereference

An XML element that specifies the instance identifier of an element and serves as a reference to that
element from the point at which the entity data type reference element appears.

NOTE - An entity data type reference is a "pointer" to another element instance. The entity data type
reference declaration does not correspond to any EXPRESS declaration, but rather is derived from an
EXPRESS entity data type declaration. The name of entity data type reference declaration is called the
entity data type reference identifier. See 8.1.2 for an explanation of this concept.

323
EXPRESS attribute
representation of a property of an EXPRESS entity data type

NOTE — Adapted from 1SO 10303-11.

321

EXPRESS entity instance

entity (data type) instance

A named unit of datawhich represents a unit of information within the class defined by an entity. It is
amember of the domain established by an entity data type. [ISO 10303-11]

3.25

markup declarations

XML element type, XML attribute-list, XML entity and XML notation declarations that provide a
grammar for aclass of XML documents

NOTE — Adapted from XML 1.0 Recommendation.

3.26
schemainstance
an information set, grouped for some purpose, that is governed by a single EXPRESS schema

327
XML attribute
name-value pair associated with an XML element

NOTE — Adapted from XML 1.0 Recommendation.
3.28

XML document
A (text) data object that conforms to the XML requirements for being well-formed.
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NOTE — Adapted from XML 1.0 Recommendation.

3.3 Abbreviations

For the purpose of this part of 1SO 10303, the following abbreviations apply.

DTD
ETEB
HyTime
OSEB
SGML
URI
URN
XLink
XML
XSL

XSLT

Document Type Definition

EXPRESS-Typed Early Binding
Hypermedia/Time-based structuring language
Object Serialization Early Binding

Standard Generalized Markup Language
Uniform Resource Identifier

Uniform Resource Name

XML Linking Language

Extensible Markup Language

Extensible Stylesheet Language

XSL Transformations

3.4 Terminology

EXPRESS and XML use similar or identical words for different concepts. The qualification ‘XML’
and ‘EXPRESS' are used to distinguish between the different contexts. These are used with the
following terms:

¥, attribute;

Y, entity.

4 Fundamental concepts and assumptions

The EXPRESS language is a data specification language used to specify data types and constraints on
data representing information to be exchanged or shared. Such a specification is given as an
EXPRESS schema. 1SO 10303 provides multiple implementation methods that can be used for data
described by an EXPRESS schema.
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The Extensible Markup Language (XML) is a subset of 1SO 8879 Standard Generalized Markup
Language (SGML) that has been specified to enable generic SGML to be served, received, and
processed on the World Wide Web. It provides a syntax for constructing XML documents where the
content of the XML document may be structured information as well as, or instead of, free text.

This part of 1SO 10303 specifies how XML can be used to represent both EXPRESS schemas and
data governed by EXPRESS schemas.

4.1 Early and late binding

Given an EXPRESS schema, this part of 1SO 10303 describes two approaches for defining an XML
markup declaration set for the schema. These two approaches are called late binding (or late bound)
and early binding (or early bound).

A late bound XML markup declaration set is one that can be used in the same manner for any
EXPRESS schema. It does not define any constructs that are specific to the schema.

An early bound XML markup declaration set is based on the specific EXPRESS schema and embeds
specific aspects, such as hames or structures, from the EXPRESS schema in the markup declaration
Set.

There are many possible markup declaration sets that can be constructed for both the late and early
bindings. In this part of 1SO 10303, one markup declaration set is specified for the late bound case in
clause 7. For an arbitrary EXPRESS schema, clause 8 and clause 9 specify two different early bound
markup declaration sets.

4.2 Mapping between bindings

This part of 1SO 10303 specifies multiple bindings for the same schema resulting in different
representations for a given set of data. Applications may need to transform data between these
different representations. This part of 1SO 10303 applies two approaches for mapping between
bindings, architectures and XSL Transformations (XSLT).

For an arbitrary EXPRESS schema, clause 8 specifies an early bound markup declaration set that uses
the late bound markup declaration set as architectural forms, as specified in SO 10744 Annex A.3.

For an arbitrary EXPRESS schema, clause 9 specifies an early bound markup declaration for which
an XSLT mapping to the late binding is specified.

NOTE - Figure 1 shows the relationship between different markup declaration sets included and enabled by
this part of 1SO 10303. This use of architectural forms enables the possibility to define other early-bound
markup declaration sets that can be optimised for different purposes, e.g., for display, for data exchange, for
compactness.
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Early bound
Architectural forms declaration set
Late Bound < (e.g. Clause 8)

declaration set
for data governed by an
EXPRESS schema _
XSLT mapping Object

Serialization

early bound
declaration set

(Clause 9)

Figure 1 - Relationship between markup declaration sets

4.2.1 Useof Architectural forms

This part of 1SO 10303 makes use of the concept of architectural forms (see ISO/IEC 10744 Annex
A.3). Given an XML document that corresponds to a particular DTD, architectural forms provide a
standard mechanism for processing it asif it (the client XML document) were consistent with another
DTD (the meta-DTD, or base architecture).

The mapping from a client XML document to a base architecture is a property of the client XML
document. With the XSLT mapping technique, the mapping is separated from the document. The
architectural mapping is achieved by identifying, by means of XML attributes, the relationship
between the client XML document and the base architecture, such that an application can recognise an
element in the client XML document as equivalent to an architectural element. The client XML
document can therefore be processed in terms of the base architecture, without actually requiring the
instantiation of the architectural instance as anew XML document

Architectures place constraints on the extent of the differences between the client DTD and the base
architecture DTD. The allowed flexibility is as follows:

% choice of names for element types;
%, choice of names for XML attributes;
% choice of using XML attributes or content for data items;
¥, ability to define additional ‘wrapper’ element types that do not appear in the base architecture;
¥, ability to define extra data that does not appear at al in the base architecture.
This part of 1SO 10303 defines a DTD (see Annex D) based on the late binding that is used as the
base architecture for one early bound XML declaration set (see clause 8). Other architecturally

compliant bindings may be defined. This will alow data sets represented using such early bound
markup declaration sets to be processed as if they were defined in terms of the late-bound markup
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declaration set. Thus, software can be written against the late bound markup declaration set that can,
without modification, process data conforming to any compliant early bound declaration set.

An early bound markup declaration set is architecturally compliant to the late bound markup
declaration set if it hasthat set asits base architecture.

4.2.2 Useof XSLT

This part of 1SO 10303 makes use of XSLT in specifying the mapping between bindings. An XSLT
stylesheet can be created that instructs an XSL processor in how to transform an input XML
document based on one binding into an XML document based on a different binding.

In particular XSLT allows:

% an XML document, with or without a DTD, to be transformed to an XML document with a
completely different structure;

% XML elements to be transformed into XML elements with a different name, ordering and/or
structure;

% XML elements to be mapped to XML attributes,
% XML attributes to be mapped to XML elements,

¥ the ability to copy or omit data from a source XML document when mapping to the target
XML document;

¥, the ability to add markup and data not present in the source XML document when mapping to
the target document.

Annex H presents an informative algorithm for generating an XSLT stylesheet to transform an early
bound XML data document, as specified in clause 9, into a late bound document, as specified in
clause 7. The resulting XSLT stylesheet is schema-specific and can be used to transform any OSEB
XML data governed by that particular EXPRESS schema into its corresponding late bound
representation.

NOTE - This part of 1SO 10303 does not specify conformance of processorsin XSLT stylesheet generation
for the purpose of mapping early bindings to the late binding. Annex H is intended to demonstrate
guidelines for the development of software to generate XSLT stylesheets that provide a mapping of OSEB
XML datato its late bound representation.

4.3 XML markup declaration setsand Document Type Declarations

This part of 1SO 10303 specifies multiple ways to represent data corresponding to an EXPRESS
schemain XML. A given binding specifies a set of XML markup declarations that corresponds to an
EXPRESS schema. These markup declarations may be used in a DTD for an XML document. These
markup declarations may also be combined with markup declarations based on another binding in a
single DTD for an XML document. Any resulting name clashes can be resolved by the use of XML
Namespaces (see clause 10).
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4.4 XML names

4.4.1 Namerestrictionsin XML

The XML 1.0 Recommendation places the following restriction on the use of the characters in
element type names:

"Names beginning with the string "xm ", or any string which would match ((' X' |'x")
("M|'m) ("L |"1")), are reserved for standardization in this or future versions of this
specification.”

Any early binding agorithm that derives XML markup declaration names from the EXPRESS entity
datatype, defined type, or attribute declarations must take this restriction into account.

4.4.2 Useof casein XML element type names

The EXPRESS language identifiers are case insensitive. XML names are case sensitive. In this part of
ISO 10303, conventions are used for creating XML names based on EXPRESS identifiers in a
uniform manner. The convention used is that the XML names are the same as the EXPRESS
identifiers except that the initial letter is upper case and al other letters are lower case. Exceptionsto
this convention are enumerated in each early binding.

All XML names specified in this part of 1SO 10303 that are not based on EXPRESS identifiers use
the convention that all letters are lower case.

45 Useof ID, IDREF and thereftype XML attribute

XML ID isan XML attribute type. The value of an ID-typed attribute uniquely identifies the element
that has the ID-typed attribute within the XML document. XML IDREF is an XML attribute type
whose value must match the value of some ID-typed attribute within the XML document and is
interpreted as a reference to the element so identified.

In the general case, adata set governed by an EXPRESS schemaiis a set of EXPRESS entity instances
linked by references to one another. To reflect this, most of the bindings specified in this part of 1SO
10303:

Y% require XML elements representing EXPRESS entity instances to have XML identifiers, that
is, XML attributes of type ID; and

¥ require XML elements that refer to other XML elements representing EXPRESS entity
instances to do so by use of XML attributes of type IDREF.

Certain other XML elements are also linked to one another in thisway in various bindings.

Ther ef t ype attribute is commonly declared for elements that have | DREF attributes. This attribute
uses a syntax specified in 1SO 10744 that declares a constraint on the | DREF attribute(s) of the
element. The general form of the value of this attributeis:
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attribute-nanme ( element-typel | ... | elenment-typeN)

where at t ri but e- nane is the name of an attribute of type | DREF and the list of aternative
el enent -t ypesisalist of element types that may appear in the XML document. The interpretation
of this constraint is that the type of the element identified by the (IDREF) value of the attribute named
at tri but e- nanme shall be one of the element-typesin thelist.

5 Conformance
This clause specifies the requirements that must be satisfied by an XML document or a software
application to claim conformance to this part of SO 10303. Conformance is defined for the following
items:

% an XML document;

% an XML document el ement;

¥, pre-processors that produce XML documents,

¥, post-processors that consume XML documents;

¥, processors that produce markup declarations from EXPRESS schemas.

5.1 Conformance of an XML document

5.1.1 Binding conformance

XML documents that conform to bindings specified in this part of 1SO 10303 shall satisfy the
following conditions:

¥% the XML document shall be awell-formed XML document as specified in XML 1.0;
% theroot element of the documentisani so_10303_28 element;

Y% if the XML document specifies a DTD, the markup declarations in the DTD shall be as
specified in 5.1.3 as appropriate for the binding used;

% the XML document would be valid with respect to that DTD, even if the DTD is not present,
adding the appropriate document type declaration if necessary.

5.1.2 Architectural conformance
XML documents that architecturally conform to this part of 1SO shall satisfy the following conditions:

¥% the XML document shall be awell-formed XML document as specified in XML 1.0;
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% the root element of the XML document usesthei so_10303_28 element type declaration as
an architectural form;

¥ the XML document shall be structured such that an XML architectural engine conforming to
ISO/IEC 10744 Annex A.3 can process the client XML document architecturally with the DTD
specified in Annex D asits base architecture.

5.1.3 XML document representation categories

XML document representation categories are classes of requirements on XML documents in addition
to the requirements on all XML documents conforming to this part of 1SO 10303.

NOTE - The markup declarations specified in clause 6 are included in all these categories except ARCH.
Category : SCHEMA_DECL

EXPRESS schema representation as markup. This category of representation consists of the XML
document conforming to the schema_decl element type declaration specified in Annex C used in an
XML document as specified in clause 10 and specifically 10.2.

Category : SCHEMA_TEXT

EXPRESS schema representation as text. This category of representation consists of the XML
document conforming to the schema_t ext element type declaration specified in Annex C used in an
XML document as specified in clause 10 and specifically 10.2.

Category : LB

Late binding representation. This category of representation consists of the XML document
conforming to the late binding markup declaration set specified in clause 7 used in an XML document
as specified in clause 10 and specifically 10.2.1.

Category : ETEB

EXPRESS-Typed Early Binding representation. This category of representation consists of the XML
document conforming to an ETEB markup declaration set generated as specified in clause 8 used in
an XML document as specified in clause 10 and specifically 10.2.2.

Category : OSEB

Object Serialization Early Binding representation. This category of representation consists of the
XML document conforming to an OSEB markup declaration set generated as specified in clause 9
used in an XML document as specified in clause 10 and specifically 10.2.3.

Category : Mixed

Mixed representation. This category of representation consists of the XML document conforming to

more than one of the markup declaration sets specified in the SCHEMA, LB, ETEB and OSEB
categories.
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Category : ARCH

Architecturally conformant. This category of representation consists of the XML document
conforming to 5.1.2.

5.2 Conformance of an XML document e ement

In specifying the conformance of XML documents, other standards may require conformance of to
one or more structural elements to this part of 1SO 10303. This subclause defines conformance of
such elements, although the referencing standard may specify additional conformance requirements
that further restrict the set of conforming elements.

A structural element of an XML document that "conforms as a structural element" to this part of 1SO
10303 shall satisfy the following conditions:

% thedementisani so_10303_ 28 element, asdefined in clause 6;
% the element iswell-formed, as defined in the XML 1.0 Recommendation;

% if the document contains a DTD, the XML declarations for thei so_10303_28 element and
al elementsin the content of that element shall be as specified in clauses 6, 7, 8, 9, 10, and Annex
C as appropriate for the binding(s) used;

% The content of thei so_10303_28 element would be valid with respect to that DTD, even if
the DTD is not present, adding the appropriate document type declaration if necessary.

The content of any child element of the i so_10303_28 element that corresponds to an EXPRESS
simple data type or enumeration data type shall be encoded as specified in clause 10, 7.3, 8.3, or 9.9
as appropriate for the binding used.

NOTE 1 — The referencing specification should specify XML validity, if required, since XML validity is
only defined for documents.

NOTE 2 — If the referencing specification allows more than one iso_10303 28 element to appear, then it
should require each such element to satisfy the above requirements independently.

5.3 Conformance of a pre-processor

A software application is said to conform as a pre-processor if it produces XML documents that
conform to this part of 1SO 10303 as specified in 5.1. An application may conform as a pre-processor
for arbitrary EXPRESS schemas, or it may conform as a pre-processor for certain EXPRESS schemas
only. Conformance of a pre-processor shall be claimed based on the category of conforming XML
documents it can produce and, if applicable, the EXPRESS schemas to which its XML document
production is limited.

Conformance of a pre-processor that supports the ‘Mixed' representation category specified in 5.1.3
shall be claimed based on the set of other representation categoriesit supports.
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5.4 Conformance of a post-processor

A software application is said to conform as a post-processor if it processes XML documents that
conform to one of the XML document representation categories specified in 5.1 and interprets them as

(8) EXPRESS schema(s) as specified in SO 10303-11, or
(b) data governed by an EXPRESS schema(s) as specified in 1SO 10303-11.

An application may conform as a post-processor for arbitrary EXPRESS schemas, or it may conform
as a post-processor for certain EXPRESS schemas only. Conformance of a post-processor shall be
claimed based on the category of conforming XML documents it can accept and, if applicable, the
EXPRESS schemas to which its XML document processing is limited.

Conformance of a post-processor that supports the ‘Mixed’ representation category specified in 5.1.3
shall be claimed based on the set of other representation categoriesit can accept.

5.5 Conformance of a markup declaration generator

A software application conforms as a markup declaration generator if it can process any valid
EXPRESS schema and produce markup declarations corresponding to the schema as specified in
clause 8 or 9. The markup declarations shall be syntactically correct as specified in the XML 1.0
Recommendation.

6 Document level markup declarations

This clause specifies markup declarations that enable the association of XML document management
and descriptive information with the XML representation of EXPRESS schemas and/or data governed
by EXPRESS schemas in an XML document. Declarations are also specified that enable inter-
document references to be represented. The early bindings specified in clauses 8 and 9 modify the
schema_i nst ance XML parameter entity (see 6.4.1); this alows the document descriptive elements
defined in this clause to be used with the early bindings.

The XML Namespace URI for the document descriptive elements defined in this clause is
"http://www.iso.0rg/10303-28/header/" .

6.1 Theiso 10303 28 element

The i so_10303_28 element contains all other elements defined in this part of 1SO 10303. The
element type declaration is:

<! ELEMENT iso_10303_28

(iso_10303_28 header?,
(express_schema | express_data)+)>

<! ATTLI ST iso_10303_28
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representation_category NMIOKENS #REQUI RED
versi on CDATA #Fl XED " PDTS" >

The representation_category XML attribute identifies the representation(s), as specified in
5.1.3, to which the expr ess_dat a in the document conforms. The tokens shall be one or more of the
following: SCHEMA_DECL, SCHEMA_TEXT, LB, ETEB, OSEB or ARCH. The Mixed
representation category shall be specified as a combination of two or more of these tokens.

The versi on XML attribute identifies the edition of this part of 1SO 10303 to which the XML
document conforms.

There is no significance to the ordering of the expr ess_schema and expr ess_dat a within the
content of thiselement in an XML document.

The content elements of thei so_10303_28 element and their XML attributes are described in the
following subclauses.

6.2 Document header infor mation

This subclause specifiesinformation that is applicable to the entire XML document.

6.2.1 Theiso 10303 28 header element

Thei so_10303_28_header containsinformation that is applicable to the entire XML document.

The element type declaration is:
<! ELEMENT iso_10303_ 28 header
(docunent _nane, purpose?, tine_stanmp?, author?,

ori gi nating_organi zation?, authorization?, originating_systen?,
preprocessor_version?, docunentation?)>

6.2.2 Thedocument_name element
Thedocunent _name element provides a human readable identifier for the XML document.

The element type declaration is:

<! ELEMENT docunent nane
(#PCDATA) >

6.2.3 Thetime stamp element

The ti ne_st anp element specifies the date and time when the XML document was created. The
contents of the element shall conform to the extended format for the complete calendar date as
specified in 4.2.1.1 of 1SO 8601. The time of day may be included by appending the extended format
for the time of the day as specified either in 4.3.1.1 or in 4.3.3 of 1SO 8601 to the complete calendar
date. The date and time shall be separated by the capital letter "T" as specified in 4.4.1 of 1SO 8601.
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The aternate formats of 4.3.1.1 and 4.3.3 permit the optional inclusion of atime zone specifier that is
required if the time is not Coodinated Universal Time.

The element type declaration is:

<! ELEMENT tine_stanp
(#PCDATA) >

6.2.4 Theauthor e ement

The aut hor element identifies the person or group of persons who created the XML document. This
part of 1SO 10303 places no further requirements on the content of the author element.

The element type declaration is:

<! ELEMENT aut hor
(#PCDATA) >

6.2.5 Theoriginating_organization e ement

Theori gi nati ng_or gani zat i on element identifies the organization that created, or isresponsible
for, the XML document, and possibly an associated contact in that organization.

The element type declaration is:

<! ELEMENT ori gi nati ng_organi zati on
(#PCDATA) >

6.2.6 Theauthorization element

The aut hori zati on element specifies the release authorization for the XML document and the
signatory, where appropriate.

The element type declaration is:

<! ELEMENT aut hori zati on
(#PCDATA) >

NOTE - This may be distinct from the authorizations for various information units contained within the
document.

6.2.7 Theoriginating_system element

The ori gi nati ng_syst em element identifies the software system that created or captured the
information contained in the XML document, including platform and version identifiers.

The element type declaration is:

<! ELEMENT origi nating _system
(#PCDATA) >
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6.2.8 The preprocessor_version element

The preprocessor_version element identifies the software system that created the XML
document, including platform and version identifiers.

The element type declaration is:

<! ELEMENT pr eprocessor_version
(#PCDATA) >

NOTE - The preprocessor_versi on identifies the system that was used to produce the XML

document. It may well be distinct from the software system that created or captured the original
information.

6.2.9 The purpose element

If present, the pur pose element shall contain a description of the reason the XML document was
created to aid understanding by receiving parties.

The element type declaration is:

<! ELEMENT pur pose
(#PCDATA) >

6.2.10 The documentation element
Thedocunent at i on element provides a description of the contents of the element containing it.

The element type declaration is:

<! ELEMENT docunent ati on
(#PCDATA) >

6.3 EXPRESS schema descriptive information

This subclause specifies information that is applicable to the EXPRESS schemas identified or
represented in the XML document.

6.3.1 Theexpress schema element

The express_schema element shall contain one EXPRESS schema or externa reference to an
EXPRESS schema The EXPRESS schema may be represented using the markup declaration set
specified in Annex C or as text when contained within the XML document. The schema_decl XML
parameter entity may be used to include or omit the schema_decl element from the content of the
express_schema content model. If present, the expr ess_schenma_descri pti on XML attribute
shall contain a human readable name.
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One of the two following schema_decl XML parameter entity declarations shall appear in the
markup declaration set prior to the expr ess_schema el ement type declaration:

<IENTITY % schena_decl "schena_decl |">

<IENTITY % schena_decl "">

The element type declaration is:
<! ELEMENT express_schema
(%schenma_decl ; schenma_text | external refid)>
<! ATTLI ST express_schema
id | D # MPLI ED
express_schema_descri pti on CDATA #| MPLI ED

express_schena_i dentifier CDATA #l MPLI ED
express_schena_versi on CDATA #| MPLI ED >

6.3.2 Theschema text element

If present, the schema_t ext element shall contain a text representation of an EXPRESS schema as
specified in 1SO 10303-11, using whatever character encoding is specified in the XML processing
instruction(s). The content shall be one of the following;

% avalid XML CDATA section as specified in XML 1.0 (see XML 1.0 section 2.7);

% avalid XML text string in which the character "<" isreplaced by "&It;" and the character "&"
isreplaced by "&amp;".

If the character sequence "]]>" appears in the EXPRESS schema, the valid XML text string form shall
be used to represent the schema.

The element type declaration is:

<! ELEMENT schenma_t ext
(#PCDATA) >

EXAMPLE - The EXPRESS schema:
SCHEMA hel | o_wor | d; END_ SCHEMA;

would appear as:

<schena_t ext ><! [ CDATA[ SCHEMA hel |l o_wor| d; END SCHEMA; ]]>
</ schena_t ext >

an XML CDATA section.
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6.3.3 Theschema decl element

If present, the schema_decl element shall contain an EXPRESS schema represented according to
the markup declaration set defined in Annex C.

6.4 Data descriptiveinformation

This subclause specifies information associated with data that corresponds to an EXPRESS schema
that is represented according to this part of 1SO 10303.

6.4.1 Theexpress data element

The express_data eement shal contain a single schenma_i nstance. The express_data
element may be named using the nane XML attribute and may contain associated header information
in adat a_secti on_header. If present, the nane XML attribute shall contain a human readable
name. In an XML document containing data represented using more than one data representation
binding (see 10.3), the representati on_category XML attribute shall specify the specific
binding used in the expr ess_dat a element.

The XML parameter entity schema_i nst ance is used to specify a particle of the content model of
the expr ess_dat a element. The value of the schema_i nst ance XML parameter entity in a given
DTD shall be a choice of content particles. The choice shall include all element types used in the
XML document to represent schema instances.

EXAMPLE - The following XML parameter entity declaration allows ETEB data sets based on a schema
named "cars’, late bound data sets, OSEB data sets, and in an XML document.

<IENTITY % schena_i nstance "(Cars-schema | schema_instance | uos )">

The markup declarations are:

<! ELEMENT express_data
(dat a_section_header?, %chena_instance;)>
<! ATTLI ST express_data
id | D #REQUI RED
name CDATA #l MPLI ED
representati on_category NMIOKEN #| MPLI ED>

6.4.2 Thedata section_header element

If present, the dat a_secti on_header shall contain descriptive information applicable to the
express_dat a element to that containsiit.

The element type declaration is:

<! ELEMENT data_section_header
(docunent ati on?) >
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6.5 Inter-XML document referenceinformation

References between XML documents conforming to this part of 1SO 10303 shall be represented using
XML Linking Language (XLink). These references are represented as XLink "simple" links that
support outbound links to remote resources.

NOTE - A remote resource might be a single XML element, an entire XML document or a portion of an
XML document such as a schemainstance.

6.5.1 Referencestoremote XML resources

Theexternal _refideementisavaid XML Linking Language (XLink) simplelink. This element,
called the linking element, allows for two types of references to remote resources, a reference to a
single element in aremote resource in place of an XML IDREF or a reference to a group of elements
in a remote resource to be included in the local XML document. The use of this linking element is
described in the following two subclauses.

A markup declaration set conforming to this part of 1SO 10303 shall contain the following markup
declarations. If necessary, the XLink namespace may be added to the ext ernal _refi d markup
declaration or element.

<! ELEMENT external refid EMPTY>

<! ATTLI ST external refid
id | D #REQU RED
xli nk: type CDATA #FI XED ' si npl e’
xlink: href CDATA #REQUI RED
xlink:arcrol e CDATA #REQUI RED
xlink:title CDATA #l MPLI ED
xl i nk: rol e CDATA #| MPLI ED
x| i nk: show CDATA #| MPLI ED
xl i nk: actuat e CDATA #| MPLI ED

6.5.2 Referencing aremote XML element

When an element in a local XML document refers to a single element in a remote XML document
that reference is represented using the ext ernal _refi d linking element. The local element for
which areference to a remote element is required shall contain areferenceto thei d XML attribute of
theext ernal _refid eement. The XML attribute values for theext er nal _refi d element shall be
asfollows. The XML IDREF reference to the linking element and the link itself shall be resolved with
the result that the local element refers to the remote element via the XML attribute in the local
element that referred to the linking element.

Thex!l i nk: ar cr ol e XML attribute value shall be the URI "urn:10303-28:6.5.2".

Thexl i nk: href XML attribute value shall be a URI and be a reference to the single element in the
remote resource to which the local element isto refer viathe linking element.
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If present, the xlink:title XML attribute value shall be a human readable description of the
remote element.

If present, the x! i nk: r ol e attribute value shall be a URI that refers to a remote resource describing a
property of the remote. If the remote element is represented using one of the markup declaration sets
specified in this part of 1SO 10303, the value of the xI i nk: rol e attribute shall be "urn:10303-
28:5.1.3:<category>" where "<category>" is replaced with the name one of representation categories
"SCHEMA"," LB","ETEB", " OSEB" or "ARCH" as specified in 5.1.3.

If present, the xI i nk: show and xI i nk: act uat e values shal be one of the alowed values as
specified in XLink.

EXAMPLE - In the following ETEB example, an element type named Gar den refers to a remote element
type named Gr eenhouse by achild element type named Gr eenhouse-r ef .

Inone ETEB XML document:
<i so_10303_28 representation_cat egory="ETEB" >
<Garden id="igard0l">
<Gar den. has_gr eenhouse>
<Greenhouse-ref refid="iextref0l"/>
</ Gar den. has_gr eenhouse>
</ Gar den>
<external _refid id="iextref0l1" xlink:type="sinple"
xlink:title="sanple reference to greenhouse"
x| i nk: rol e="urn: 10303- 28: 5. 1. 3: ETEB"
xlink:arcrol e="urn: 10303- 28: 6. 5. 2"
xlink: href="http://docnane. xm #xpointer(id('igh0l))"/>
</is0_10303_28>
In asecond ETEB XML document named ‘ docname.xml’:
<i so_10303_28 representati on_cat egory="ETEB" >
<G eenhouse id="i gh0l1">
</ Gr éenhouse>

</iso_10303_28>

6.5.3 Including componentsin documents

Including components of one XML document conforming to this part of 1SO 10303 in another XML
document that conforms to this part of 1SO 10303 is accomplished by using the ext ernal _refid
linking element. The XML attribute values for the ext er nal _r ef i d element shall be asfollows.

Thex!l i nk: ar cr ol e XML attribute value shall be the URI "urn:10303-28:6.5.3".
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Thex! i nk: href XML attribute value shall be a URI and be a reference to either asingle element in
the remote resource or to a group of elements in the remote resource. If the reference isto a single
element, that element and all of its children are included in the local XML document. If the reference
isto agroup of elements, the entire group isincluded in the local XML document.

If present, the xlink:title XML attribute value shall be a human readable description of the
remote el ement.

If present, the x! i nk: r ol e attribute value shall be a URI that refers to a remote resource describing a
property of that resource. If the remote elements are represented using one or more of the markup
declaration sets specified in this part of 1SO 10303, the value of the xI i nk: r ol e attribute shall be
"urn:10303-28:5.1.3:<category>"where "<category>" is replaced with the name of one or more of the
representation categories"SCHEMA", "LB", "ETEB", "OSEB" or "ARCH" as specified in 5.1.3.

If present, the xI i nk: show and x| i nk: act uat e values shal be one of the alowed values as
specified in XLink.

EXAMPLE - In the following example, one XML document contains data and a reference to a schema
represented as text in another XML document.

In one mixed XML document referencing a schema and containing late bound data:

<i so_10303_28 representati on_cat egory="SCHEMA TEXT LB">
<express_schema>
<external refid id="id extrefOl"
xlink:type="sinpl e"
xlink:title="included schema text"
x| i nk: rol e="urn: 10303- 28: 5. 1. 3: SCHEMA"
xlink:arcrol e="urn: 10303-28: 6. 5. 3"

xlink: href="http://dataname. xm #xpoi nter(/iso_10303_28/ express_schema
/ schema_text))"/>

</ expr ess_schema>
<express_data id="Ib001" representation_category="LB">

</ expr ess_dat a>
</iso_10303_ 28>

In asecond XML document named ‘ dataname.xml’:

<i so_10303_28 representati on_cat egor y="SCHEMA TEXT" >
<express_schema i d="id_schemal' >

<schema_t ext >SCHEMA hel l o_worl d; (* remark &anp; expl anation
*) END_SCHEMA; </ schenma_t ext >

</ expr ess_schema>

</iso_10303 28>
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7 Latebound markup declarationsfor EXPRESS-defined data

This clause specifies a late bound method of representing data corresponding to an EXPRESS
schema. This late binding allows data governed by an arbitrary EXPRESS schema to be represented
using the same markup declaration set.

This late bound markup declaration set acts as part of the base architecture for the definition of client
markup declaration sets that can then be processed according to the late bound markup declaration set.

This late bound markup declaration set includes options that facilitate the specification of client
markup declaration sets.

Annex B provides the complete markup declaration set for the late bound representation of data. This
clause specifies how that markup declaration set shall be used to represent data corresponding to an
EXPRESS schema.
The late binding markup declaration set (see Annex B) and the EXPRESS language markup
declaration set (see Annex C) share several elements. The following elements are common to those
markup declaration sets:

% binary_literal;

% boolean_ literal;

% enbedded renmark;

% enuneration_ref;

% fal se;

% indeterm nate;

% integer literal;

% logical _literal;

% real literal;

% schema_decl ;

Y% string_ literal;

% tail _remark;

% true;

% unknown.
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All XML attributes in the late binding markup declaration set that correspond to EXPRESS identifiers
shall have avalue that is the same as the EXPRESS identifier all in lower case.

7.1 Representation of a schemainstance

A schema instance is an information set, grouped for some purpose, that is governed by a single
EXPRESS schema. The content of the schenma_i nst ance element constitutes one schema instance.
The EXPRESS schema need not be present in the same XML document.

The express_schema_identifier XML attribute shall specify a unique identifier for the
EXPRESS schema. For EXPRESS schemas defined in other parts of 1SO 10303 the information
object identifier shall be used asthe identifier.

NOTE 1-Theexpress_schena_i dentifi er canbeaURI.

The express_schema_name XML attribute shall specify the name of the EXPRESS schema that
governs the schema instance. Thisis an EXPRESS schema id (see ISO 10303-11:9.3) and, when the
EXPRESS schemais represented in the XML document using the markup declarationsin Annex C, it
corresponds with the content of the schema_i d element in the schema_decl element representing
the EXPRESS schema.

If present, theexpr ess_schena_ver si on XML attribute shall specify the version of the EXPRESS
schema referenced by the expr ess_schenma_nane XML attribute.

If present, the xm : 1 ang XML attribute shall specify the primary natural language in which the
content of the schemainstance is written (see XML 1.0 section 2.12).

The conpl et e_popul ati on XML attribute indicates whether or not a complete population is
included in the schema_i nst ance. A complete population is a set of data that can be validated
against the EXPRESS schema without additional data. A partial population is one that is not intended
by the sender to be validated against the EXPRESS schema without having access to the data that
completes the popul ation.

NOTE 2 - If acomplete population is not included, readers need to know where the rest of the population is,
by prior agreement with the sending party.

In the case that the EXPRESS schema for the schema instance is included in the document or
referenced from the document, the refi d XML attribute shall reference the express_schema
representing the EXPRESS schema.

EXAMPLE - This example shows a schema_instance element with a reference to an identified schema on
the Web and containing two exampl e representations of EXPRESS entity instances.

<schena_i nst ance

express_schena_identifier="http://ww. sonepl ace/ nyexpress. exp"

express_schena_nane="nr _jones_garden" express_schema_versi on="6">
<entity_instance express_entity name="ent1l" id="idl">
</entity_instance>
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<entity_instance_as_group id="id2">
<partial _entity instance express_entity name="ent2">
</partial _entity_instance>
</entity_instance_as_group>
</ schema_i nst ance>

7.2 Representation of an EXPRESS entity instance
The value of each EXPRESS entity instance shall be represented by one of:
% anentity_instance element;

% anentity_instance_as_group element.
NOTE 1 — An EXPRESS simple entity instance is an EXPRESS entity instance that is completely described
by a single EXPRESS entity data type. An EXPRESS complex entity instance is an instance whose
description involves more than one EXPRESS entity data type, even when only one of them contains
explicit attributes. An EXPRESS simple entity instance can be an instance of a supertype, as long asit is
not an instance of any subtype, but an instance of a subtype is always an EXPRESS complex entity
instance.
NOTE 2 - The selection of mapping depends on the EXPRESS entity instance rather than the EXPRESS
entity data type. It is possible for different instances of the same EXPRESS entity data type to use different
mappings.

An EXPRESS simple entity instance shall be represented by one of the following:
Y% anentity_instance element containingnopartial _entity_i nstance elements;

Y% anentity_instance_as_group element containing exactly one
partial _entity_ instance.

An EXPRESS complex entity instance shall be represented by one of the following:

% an entity_instance element containing at least one partial _entity_instance
element;

Y% anentity_instance_as_group containing morethanonepartial _entity_instance.

Each EXPRESS partial complex entity value corresponding to a single EXPRESS entity data type
participating in an EXPRESS complex entity instance shall be represented by one of the following:

% anentity_instance eement;

% onepartial _entity instance element.
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The EXPRESS attributes and par ti al _entity_i nst ance elements may appear in any order and
partial _entity_instance elements may be nested in any way alowed by the markup
declaration set.

7.2.1 Representation using the entity_instance element

The value of the express_entity_nanme XML attribute shall be the name of the EXPRESS entity
data type that is the type of the EXPRESS entity instance in the schema where the EXPRESS entity
data type is declared. This definition shall apply to al XML attributes named
express_entity_nane.

For EXPRESS entity data types that are interfaced into the governing schema, the value of the
express_schema_name XML attribute shall be the name of the schema in which the EXPRESS
entity datatypeis declared. Otherwise, this XML attribute shall be omitted.

In the case that that the EXPRESS entity instance is an EXPRESS constant, the value of the
express_constant _name XML attribute shall be the name of the EXPRESS constant which
defines the EXPRESS entity instance in the name scope of the governing EXPRESS schema. The
express_const ant _nanme XML attribute shall be omitted in all other cases.

The content of theentity_i nst ance element shal be the values of the EXPRESS attributes of the
entity instance, represented as specified in 7.3, and any parti al _entity_i nst ance elements that
are part of the complex entity instance.

EXAMPLE - Anexampleent i ty_i nst ance element follows.

<entity_ instance express_entity name="real val ue_range" id="rvr2"
express_schena_nane="support _itens">

<attribute_instance express_attribute_name="ni ni rum val ue">
<real literal>-5.0</real literal>

</attribute_instance>

<attribute_instance express_attribute_ nanme="naxi mum val ue">
<real literal >20.0</real literal>

</attribute_instance>

<partial _entity_instance express_entity_ name="tenperature_range"
id="tr2">

</partial _entity_instance>

</entity_instance>

7.2.2 Representation using entity instance as group

The value of the express_entity_name XML attribute shall be as specified in 7.2.1 for the XML
attribute of the samenameinanentity_i nst ance element.

The value of the expr ess_const ant _name XML attribute shall be as specified asin 7.2.1 for the
XML attribute of the samenameinanentity_i nst ance element.

The content of theentity_i nstance_as_gr oup element shal bethe
partial _entity_instance elementsthat are part of the complex entity instance. The manner in
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whichthepartial _entity_i nstance elements are nested is not specified in this part of 1SO
10303.

EXAMPLE - Anexampleent i ty_i nst ance_as_gr oup element follows.

<entity_ instance_as_group id="pol">

<partial _entity_instance express_entity_name="pond">
<attribute_instance express_attribute_name="nmaintai ned_by" >
<entity_instance_ref refid="wtsl"/>

</attribute_instance>

</partial _entity_ instance>

<partial _entity_instance express_entity name="fish_pond" id="fpl">
<attribute_instance express_attribute_name="fish">

<set literal >

<type_ literal express_type nane="fish type">

<enuner ati on_ref >gol dfi sh</ enunerati on_ref>

</type_literal >

</set literal >

</attribute_instance>

</partial _entity_ instance>

</entity_instance_as_group>

7.3 Representation of EXPRESS attributes

Explicit attributes of an EXPRESS entity data type shall be represented in the XML document and
EXPRESS derived and inverse attributes may be represented in the XML document. Specific
requirements, however, apply to EXPRESS OPTIONAL explicit attributes (see 7.3.2), EXPRESS
explicit attributes whose values are EXPRESS entity instances (see 7.3), and al redeclarations of
EXPRESS explicit attributes (see 7.3.5, 7.3.6 and 7.3.7).

NOTE - More than one such requirement may apply to the same attribute.

EXPRESS attributes are represented using the at t r i but e_i nst ance and
i nherited_attribute_instance elements, and the requirements below apply to both these
elements.

Theinherited_attribute_instance element may be used to represent an EXPRESS attribute
that is inherited by an EXPRESS entity data type from one of its supertypes provided that the
supertype is not explicitly represented by an entity_i nstance or partial _entity_instance
element.

In the case where two EXPRESS attributes of the same name are inherited by an EXPRESS entity
data type, the i nherited_attribute_i nstance element shall not be used to represent either
EXPRESS attribute.

Each EXPRESS attribute value may be represented only once, either by attri but e_i nst ance or

inherited attribute_instance, within the context of an entity_instance or an
entity_instance_as_group.
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EXAMPLE 1 - Anexampleatt ri but e_i nst ance element follows.

<attribute_instance express_attribute_ nanme="ni ni rum val ue">
<real literal>-5.0</real literal>
</attribute_instance>

EXAMPLE 2 - Anexamplei nherited_attri bute_i nstance element follows.
For the EXPRESS fragment:

ENTI TY person;
age: | NTEGER;
END_ENTI TY;

ENTI TY enpl oyed_per son
SUBTYPE OF (person);
sal ary: | NTEGER,

END_ENTI TY;

data could be represented as:

<entity instance express_entity name="enpl oyed _person" id="xx">
<attribute_instance express_attribute nane="sal ary">
<integer_literal >50000</integer_literal >
</attribute_instance>

<inherited attribute_instance express_attribute_ nane="age">
<integer literal >50</integer literal >

</inherited attribute_instance>

</entity_instance>

7.3.1 Representation of EXPRESS mandatory explicit attributes

Each EXPRESS mandatory explicit attribute appearing in the corresponding EXPRESS entity data
type shall be represented withinanenti ty_i nst ance elementand apartial _entity_i nstance
element by theattri bute_i nstance ori nherited_attribute_instance element.

The express_attribute nane XML attribute of the attribute instance and
i nherited attribute_instance eement shal be the name of the EXPRESS attribute, in lower
case. The content of the attri bute_instance orinherited attribute instance eement
shall depend on the data type of the EXPRESS attribute, as specified in 7.4.

The express_attribute type XML attribute of the attribute_instance or
i nherited_attribute_instance element shall have a value of "explicit" for explicit attributes.
This is the default value defined in the markup declaration and therefore the value need not be
specified in the XML document.

7.3.2 Representation of EXPRESS OPTIONAL explicit attributes
An EXPRESS explicit attribute that is declared to be OPTIONAL is not required to have avauein a

given EXPRESS entity instance. When a value for the EXPRESS attribute is present in the EXPRESS
entity instance being represented, it shall be represented as specified in 7.3.1. When no value for the
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EXPRESS attribute is present in the EXPRESS entity instance, the corresponding element is omitted
from the content of the element representing the EXPRESS entity instance.

The express_attribute type XML attribute of the attribute_instance or
inherited_attribute_instance element shall have a value as defined for mandatory explicit
attributes.

7.3.3 Representation of EXPRESS INVERSE attributes
EXPRESS inverse attributes may be represented in the XML document.

The express_ attribute type XML attribute of the attribute instance or
inherited attribute_instance element shall have a value of "inverse" for EXPRESS inverse
attributes.

7.3.4 Representation of DERIVEd attributes

The derived attributes of an EXPRESS entity data type may be represented in the XML document.
When an EXPRESS derived attribute in a subtype redeclares an explicit attribute from a supertype,
however, the representation shall be as described in 7.3.5.

The express_attribute type XML attribute of the attribute_instance or
i nherited attribute instance eementshal haveavalue of "derived" for derived attributes.

EXAMPLE - An example att ri but e_i nst ance element representing an EXPRESS derived attribute
follows.

<attribute_instance express_attribute_nanme="circunference"
express_attribute type="derived">

<real literal>-5.0</real literal>

</attribute_instance>

7.3.5 Representation of redeclared attributes

If an EXPRESS subtype entity data type redeclares an attribute of one of its supertypes the attribute
value shall be represented as an attribute of the supertype, as specified in 7.3.1 or 7.3.2, using the data
type of the attribute declared in the supertype to determine the value representation. The redeclared
attribute shall be ignored, that is, it shall not be considered an attribute of the subtype for
representation purposes.

NOTE - In this case, redeclaration may affect the possible values of the attribute, but it does not affect the

representation of those values. In particular, a supertype attribute with data type REAL redeclared in a
subtype as datatype INTEGER is represented as a REAL value in the supertype.

7.3.6 Representation of explicit attributesredeclared as DERIVEd

If an EXPRESS subtype entity data type redeclares an EXPRESS attribute of one of its supertypes as
a DERIVEd attribute, and if the (original) attribute is declared in the supertype as a mandatory
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explicit attribute, the value of the attribute shall be represented by an attri bute_i nstance or
inherited_attribute_instance element in the content of the EXPRESS entity instance
element representing the supertype.

7.3.7 Attributesredeclared asINVERSE

If an EXPRESS subtype entity data type redeclares an EXPRESS attribute of its supertype as an
INVERSE attribute, there is no effect on the representation. The redeclared EXPRESS attribute is not
represented in any way.

7.4 Representation of EXPRESS attribute values

7.4.1 Representation of primitive data types

For any literal value which represents the value of an EXPRESS constant, the XML attribute
express_const ant _name may be specified on that primitive. The value shall be the name of the
EXPRESS constant. This XML attribute shall only be present when the value is defined as a constant
in the EXPRESS schema.

EXAMPLE - An example attri but e_i nst ance element representing an EXPRESS attribute with a
value that is an EXPRESS constant follows.

<attribute_instance express_attribute_nane="I|ength">
<real literal

express_constant _nane="default |l ength">5.0</real _literal >
</attribute_instance>

7.4.1.1 Boolean and logical data types

A vaue of EXPRESS boolean data type shall be represented in an XML document using the
bool ean_literal element, and values of the EXPRESS logica data type shall be represented in
an XML document using thel ogi cal _I i teral element.

The value TRUE shall be represented using the element t r ue; the value FALSE shall be represented
using the element fal se; and the value UNKNOWN shal be represented using the element
unknown.

EXAMPLE - An example attri but e_i nst ance element representing an EXPRESS attribute with a
boolean value of FALSE follows.

<attribute_instance express_attribute_nane="visible">

<bool ean_literal ><fal se/ ></ bool ean_literal >
</attribute_instance>
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7.4.1.2 Integer datatype

A vaue of EXPRESS integer data type shall be represented in the XML document using the
integer literal element.

The content data shall have the form specified as Numeric Representation 1 (NR1) in SO 6093, i.e.
an optional HY PHEN mark followed by a sequence of one or more digits, where the presence of the
HYPHEN mark signifies that the value is negative.

EXAMPLE - An example attribute_instance element representing an EXPRESS attribute with an integer
value follows.

<attribute_instance express_attribute_name="count">
<integer literal >5</integer_literal>
</attribute_instance>

7.4.1.3 Number and real data types

A value of EXPRESS number or real data types shall be represented in an XML document using the
real literal element.

The content data shall have one of the Numeric Representation forms (NR1, NR2, NR3) specified in
SO 6093.

NOTE - The genera form of content data conforming to NR1, NR2 or NR3 is an optiona minus-sign
(HYPHEN mark), followed by a sequence of one or more digits designating the integral part, optionally
followed by afractional part consisting of a decimal-point (either PERIOD or COMMA) and a sequence of
one or more digits, optionally followed by an exponent part consisting of the letter “€” or “E”, asign (PLUS
or HYPHEN) and a sequence of one or more digits.

EXAMPLE - An example attri but e_i nst ance element representing an EXPRESS attribute with a
real value follows.

<attribute_instance express_attribute_nanme="I|ength">
<real literal >5.0</real _literal >
</attribute_instance>

7.4.1.4 String data type

A vaue of EXPRESS string data type shall be represented in the XML document using the
string literal element.

The content data shall be the characters constituting the value of the string. The content data may
contain the control codes RETURN (1D) and NEW LINE (0A) but these control codes shall not be
considered as part of the value of the string. No other control codes (00-1F) may appear except those
escape sequences that are interpreted as character-code sel ection sequences as specified in 1SO 6429.
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EXAMPLE - An example attri but e_i nst ance element representing an EXPRESS attribute with a
string value follows.

<attribute_instance express_attribute name="unit">
<string_literal >kg/ nt*3</string_literal >
</attribute_instance>

7.4.1.5 Binary datatype

A vaue of EXPRESS binary data type shal be represented in the XML document by the
binary literal elenent.

The binary data may be included within the XML document in which case there need not be any value
specified for the ext ernal _bi nary_literal XML attribute. In this case, the content data shall be
an encoding of the binary value. If the binary value is the empty sequence (length = 0), the content
data shall be empty. If the binary value is not the empty sequence, it shall be cast as a sequence of
octets, wherein the first bit of the binary value shall be the highest order bit of the first octet, with
successive bits of the binary value appearing in positions of descending order; the nineth bit of the
binary value shall be the highest-order bit of the second octet, and so on; and al empty positions in
the last octet shall be occupied by zeros. This sequence of octets shall be encoded into printable
character codes in one of the two following ways and the content data shall be the result of the
encoding:

% using the IETF RFC 2045 Section 6.8 Base64 Content-Transfer-Encoding (“ base64”);

% where each binary octet is encoded as a character tuple, consisting of the two hexadecimal
digits {[0-9a-fA-F]} representing the octet code (“hex”).

The binary data may be specified in an external file, and in this case a value shall be specified for the
external _binary_literal XML attribute, and the corresponding XML entity shall be defined in
the XML document.

In the case where the binary data is provided in an externa file and is also encoded in the XML
document, the ext ernal _binary_literal XML attribute shall be specified and the PCDATA
shall also be provided.

Thenot ati on XML attribute value shall identify the encoding that was used for the content data.

Theenpty_bi ts XML attribute value shall be asingle digit giving the number of empty positions, if
any, in the last octet of the sequence of octets that was encoded into the content data.

NOTE - If the BINARY value is itself an “octet string”, then the length of that octet string can be
determined from the encoded value as:

- number of octets = encoding-length / 2, if the notation is “hex”, and

- number of octets = 3*encoding-length / 4, if the notation is “base64” and encoding-length modulo 4 =
0, or
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- number of octets = 3*encoding-length / 4 + 1, if the notation is “base64” and encoding-length modulo
4=2,0r

- number of octets = 3*encoding-length / 4 + 2, if the notation is “base64” and encoding-length modulo
4=3.

If the BINARY valueisa*“hit string”, then the length of that bit string can be determined from the encoded
value as. number of bits=8* (number of octets) —empty_bits.

7.4.2 Representation of aggregate data types
7421 List

Values of the EXPRESS list data type shall be represented in the XML document by a
list literal element.

The content of the list_literal shal be a sequence of XML elements, each of which is the
representation of one member of the list value. The values of the list members shall appear in
corresponding order from first to last. If the list value is empty (has no value members), the content
of thelist_literal shal beempty. Each list member value shall be represented according to the
datatype of that value.

NOTE - If, in a particular EXPRESS entity instance, no value is provided for an OPTIONAL attribute
whose data type is the list data type, the attri but e_i nst ance is omitted from the content of the
representation of the EXPRESS entity instance. It is not represented by an empty list.

EXAMPLE - An exampleat t ri but e_i nst ance representing an EXPRESS attribute with a value that
isalist of references to EXPRESS entity instances follows.

<attribute_instance express_attribute_nane="fl owering order">
<list literal>
<entity_instance_ref refid="op2"/>
<entity_instance_ref refid="opl"/>
</list _literal>
</attribute_instance>

1.4.2.2 Array

Vaues of the EXPRESS array data type shal be represented in the XML document by an
array_literal element.

The content of the array_literal shal be a sequence of XML elements, each of which is the
representation of one member of the array value. The values of the array members shall appear in
ascending order of their corresponding index values. Each array member value shall be represented
according to its data type.

If an OPTIONAL array member has no value, it shall be represented by the unset element.
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If the value of an EXPRESS éttribute is a multidimensional array, the attribute shall be represented as
an array of arrays, nested as deeply as there are dimensions. In constructing such arrays, the inner-
most array, the array containing only instances of the element type, shall correspond to the right-most
ARRAY specifier in the EXPRESS data type. The ordering of the members within the representation
shall be such that all the members of the inner-most array are represented for each member of the next
outer array. This order means that the right-most index in each such array shall vary first.

EXAMPLE - An example attri but e_i nst ance element representing an EXPRESS attribute with a
valuethat is of type ARRAY[ 1: 3] OF ARRAY[ 4:4] OF OPTI ONAL pl ant follows.

<attribute_instance express_attribute_nanme="planting_pl an">
<array_literal >

<array_literal >
<entity_instance_ref refid="opl"/>
<entity_instance_ref refid="opl"/>
<entity instance_ref refid="opl"/>
<entity instance_ref refid="opl"/>
</array_literal >

<array_literal >
<entity_instance_ref refid="op2"/>
<entity instance_ref refid="op2"/>
<entity instance_ref refid="op2"/>
<entity instance_ref refid="op2"/>
</array_literal >

<array_literal >

<unset/>

<unset/>

<unset/>

<unset/>

</array_literal >

</array_literal >
</attribute_instance>

7.4.2.3 Set

Values of the EXPRESS set data type shall be represented in the XML document by aset _| i teral
element.

The content of the set _literal shall be a sequence of XML elements, each of which is the
representation of one member of the set value. The values of the set members may be presented in any
order, but each distinct value shall be presented only once. If the set value is empty (has no value
members), the content of the set literal shal be empty. Each set member vaue shall be
represented according to the data type of that value.

NOTE - If, in a particular EXPRESS entity instance, no value is provided for an OPTIONAL attribute
whose data type is the set data type, the attri but e_i nst ance is omitted from the content of the
representation of the EXPRESS entity instance. It is not represented by an empty set.

EXAMPLE - An example attri but e_i nst ance element representing an EXPRESS attribute with a
value that is a set follows.
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<attribute_instance express_attribute_nanme="has_beds" >
<set literal >

<entity instance_ref refid="bedl"/>
<entity_instance_ref refid="bed2"/>
<entity_instance_ref refid="bed3"/>
<entity_instance_ref refid="bed4"/>

<entity instance_ref refid="bed5"/>

</set literal >

</attribute_instance>

7.4.2.4 Bag

Vaues of the EXPRESS bag data type shall be represented in the XML document by abag_| it er al
element.

The content of the bag_literal shal be a sequence of XML elements, each of which is the
representation of one member of the bag value. The values of the bag members may be presented in
any order. Each distinct value shall occur in the content exactly as often as it occurs in the bag value.
If the bag value is empty (has no value members), the content of thebag_l i teral shall be empty.
Each bag member value shall be represented according to the data type of that value.

NOTE - If, in a particular EXPRESS entity instance, no value is provided for an OPTIONAL attribute
whose data type is a bag data type, the attri but e_i nst ance is omitted from the content of the
representation of the EXPRESS entity instance. It isnot represented by an empty bag | i teral .

EXAMPLE - An example attri but e_i nst ance element representing an EXPRESS attribute with a
value that is a bag follows.

<attribute_instance express_attribute name="nail s">
<bag literal >

<entity_ instance_ref refid="nail 1"/>
<entity_instance_ref refid="nail 2"/>

<entity instance_ref refid="nail 2"/>

<entity instance_ref refid="nail 1"/>

<entity instance_ref refid="nail 4"/>

</bag_literal >

</attribute_instance>

7.4.3 Representation of defined data types
Defined datatypes shall be represented by thet ype_| i t eral element.

The value of the expr ess_t ype_name XML attribute shall be the name of the defined data type the
element represents, in the name scope of the EXPRESS schema which governs the schema instance,
or if there is no such name then it shall be the name of the data type as defined in the EXPRESS
schemawhere the defined data type is declared.

NOTE -When an dias is specified in the interface specification for the defined data type, the value of the
aliaswill appear as the value for this XML attribute.
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The value of the expr ess_schema_nanme XML attribute shall be the name of the EXPRESS schema
to which the data type belongs, and it shall be included only when there is no name for the data type
in the name scope of the governing EXPRESS schema.

7.4.3.1 Representation of non-constructed defined data types

For the purposes of the late binding, the term non-constructed defined data type is used to mean atype
defined by an EXPRESS type declaration in which the immediate underlying type is neither an
ENUMERATION nor aSELECT type.

A value of a non-constructed defined type shall be represented in the XML document as a
type_literal. The content of thetype_literal shal be the representation of the value of the
non-constructed defined type, according to the underlying type of the value.

NOTE 1 - When one non-constructed defined data type is defined in terms of another, the content of the
type_literal will beanothertype literal.

NOTE 2 - When a non-constructed defined data type is defined in terms of a (previously declared) select
type, the content of thet ype_| it eral will be the representation of whatever type in the select list is
actually present in the value.

EXAMPLE - An example attri but e_i nst ance element representing an EXPRESS attribute with a
value that is of an EXPRESS non-constructed defined type follows.

<attribute_ instance express_attribute_nanme="water_vol une">
<type_literal express_type_name="positive_integer">
<integer_literal >300</integer_literal >

</type literal >

</attribute_instance>

7.4.3.2 Representation of enumer ation types

Vaues of an EXPRESS ENUMERATION data type shall be represented in the XML document as a
type_literal whose content is an enuner ati on_ref. The content of the enuner ati on_r ef

shall be one of the enumerated values in the EXPRESS declaration of the enumeration type, spelled
exactly as in the EXPRESS schema. The value of the expr ess_t ype_name XML attribute shall be
the name of the enumeration type as declared in the EXPRESS schema. The vaue of the
enuner ati on_domai n XML attribute, if present, shall consist of the enumeration items.

EXAMPLE - An exampleat t ri but e_i nst ance representing an EXPRESS attribute with a value that
is an EXPRESS enumeration item follows.

<attribute_instance express_attribute_nanme="col our">
<type_literal express_type_name="fl ower_col our">
<enuner ati on_ref >red</ enunerati on_ref>

</type literal >

</attribute_instance>
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7.4.3.3 Representation of select types

Vaues of an EXPRESS sdlect data type shall be represented in the XML document as a
type_literal.Thecontent of thetype_literal shall beasspecifiedin this subclause.

An EXPRESS select data type defines a list of data types, called the "sdlect list", whose values are
valid instances of the select data type. The late binding treats the EXPRESS named data types in a
select list differently depending on which one of the following they are: an EXPRESS entity data
type, an enumerated data type, a select data type, or a non-constructed defined data type.

If the value is an instance of an EXPRESS entity data type in the select list, the content shall be an
entity instance ref,entity instanceor entity_instance_as_group.

If the value is an instance of an enumeration data type in the select list, the content shall be a
type_literal asspecifiedin7.4.3.2.

If the value is an instance of a non-constructed defined data type in the select list, the content shall be
atype_literal asspecifiedin7.4.3.1.

If the value is an instance of a (nested) select data type in the select list, the content shall be a
type_literal representing the nested select datatype as specified in 7.4.3.3.

NOTE 1 - According to 1SO 10303-11:1994, an instance of a subtype of an EXPRESS entity datatypeis an
instance of the EXPRESS entity data type. So "an instance of an EXPRESS entity data type in the select
list" includes instances of subtypes of those EXPRESS entity data types.

NOTE 2 - If the EXPRESS entity data types in the select list are not mutually exclusive, then avalue of the
select data type may instantiate more than one EXPRESS entity datatype in the select list.

NOTE 3 - If the value is not an EXPRESS entity instance, it is an instance of exactly one simple defined
type or enumeration data type. The value may, however, be a valid instance of several (nested) select data
types and thereby instantiate more than one type in the original select list.

EXAMPLE - Given the following EXPRESS declarations
ENTI TY fish_pond;
fish _colours : SET OF observed fish _col our;
END_ENTI TY;
TYPE observed_fish_col our = SELECT (fish_col our,
mul ti _col oured _fish_col our);
END_TYPE;

TYPE multi_col oured_fish_colour = SET [2:4] OF fish_colour;
END_TYPE;

TYPE fish_col our = ENUMERATI ON OF (yel l ow, bl ack, silver, blue);
END_TYPE;

An EXPRESS attribute with a value that is a set of observered_fish_colors would be represented as shown
below.
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<attribute_instance express_attribute_name="fish_col ours">
<set literal >
<type_literal express_type_name="observed fish col our">
<type_literal express_type_name="fish_col our">
<enuner ation_ref >yel | ow</ enunerati on_ref >
</type_literal >
</type literal >
</set literal >
</attribute_instance>

7.4.4 Representation of EXPRESS attribute values that are EXPRESS
entity instance references

When the value of an EXPRESS attribute is itself an EXPRESS entity instance reference, then the
EXPRESS entity instance shall be represented in one of the following ways:

¥ directly nested within the element representing the EXPRESS attribute;
% elsewhere in the XML document;
% external to the XML document.

The elementsentity_instance orentity_instance_as_group shal be used to represent an
EXPRESS entity instance directly withintheat t ri but e_i nst ance according to 7.2.

The element entity_i nstance_ref shal be used to reference an EXPRESS entity instance in the
XML document or to reference an external _refid element which will in turn point to an
EXPRESS entity instance in aremote XML document. The value of the XML éattributer ef i d within
entity_instance_ref shal beequa tothevalueof thei d XML attribute for the EXPRESS entity
instance representation element if it isin the same XML document or shall be equal to the value of the
id XML attribute for an external _refid element referring to an element in a remote XML
document as specified in 6.5.2. There is no requirement with respect to the order of occurrence of the
EXPRESS attribute representation and the EXPRESS entity instance representation element in the
XML document.

EXAMPLE - Given the following EXPRESS declarations

ENTI TY pond;
mai nt ai ned_at : tenperature_range;
END_ENTI TY;
ENTI TY tenperat ure_range;
m ni nrum val ue : REAL;
mexi mum val ue : REAL;
END_ENTI TY;

Anexampleschena_i nst ance element would be as shown below.

<schema_i nst ance express_schema_nane="exanpl e" >
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<entity_instance express_entity name="tenperature_range" id="tr1l">
<attribute_instance express_attribute_ nanme="ni ni rum val ue">

<real literal>-5.0</real literal>

</attribute_instance>

<attribute_instance express_attribute_name="nmaxi mum val ue" >

<real literal >25.0</real _literal >

</attribute_instance>

</entity_instance>

<entity_instance express_entity_ name="pond" id="pol">
<attribute_ instance

express_attribute nane="nmmi ntai ned_at"><entity_instance_ref
refid="tr1"/>

</attribute_instance>

</entity_instance>

</ schene_i nst ance>

An adlternative representation would be to nest the entity instance representing the
t enper at ur e_r ange as shown below.

<schena_i nstance express_schema_nanme="exanpl e" >
<entity_instance express_entity_ name="pond" id="pol">
<attribute_instance express_attribute_nanme="nmaintai ned_at">
<entity_instance express_entity name="tenperature_range" id="trl1">
<attribute_instance express_attribute_nanme="ni ni rum val ue">
<real literal>-5.0</real literal>

</attribute_instance>

<attribute_instance express_attribute_name="nmaxi mum val ue">
<real literal >25.0</real _literal >

</attribute_instance>

</entity_instance>

</attribute_instance>

</entity_instance>

</ schema_i nst ance>

8 EXPRESS-typed Early Binding (ETEB)

This clause specifies the EXPRESS-typed Early Binding or ETEB. The ETEB is a mapping from an
EXPRESS schema, referred to in this clause as the context schema, to an early-bound XML markup
declaration set that maintains a very high degree of the typing present in the EXPRESS schema. The
resulting markup declaration set will be architecturally compatible with the late bound markup
declaration set defined in Annex B.

NOTE - "maintains a high degree of the typing" means that the data types declared in the EXPRESS

schema (e.g., entity data types, defined data types) are explicitly maintained to the greatest degree possible
in the XML declaration set produced by this specification.
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8.1 Fundamental conceptsand assumptions

8.1.1 Preconditions

The creation of an ETEB markup declaration set from an EXPRESS schema assumes that the schema
meets satisfies the following precondition:

% Syntactically correct EXPRESS schema.

8.1.2 EXPRESS entity referencing

In order to represent a reference to an instance of an EXPRESS entity data type, the ETEB uses an
empty XML eement that serves as the reference from one element (i.e., an XML representation of an
instance of an EXPRESS entity data type) to another. This empty element is named by appending the
EXPRESS entity data type identifier with the characters "-ref"; this new element is referred to as an
entity data type reference.

NOTE 1 - A hyphen was chosen as a delimiter to prevent possible name conflicts with EXPRESS
identifiers. Since hyphens are not legal characters in EXPRESS identifiers, but are legal in XML, there is
no possibility that the name created for the entity data type reference element type declaration will clash
with an EXPRESS identifier.

NOTE 2 - All references between EXPRESS entity instances within the EXPRESS-typed early binding use
the -ref elements rather than use containment to capture such relationships.

EXAMPLE - The following is an example of how areference to an EXPRESS entity instance is represented
in this early-bound XML mapping.

For the EXPRESS declarations:

ENTI TY gr eenhouse;
END_ENTI TY;
ENTI TY gar den;
has_greenhouse : greenhouse;
END_ENTI TY;

The XML declarations are:

<! ELEMENT G eenhouse EMPTY>

<! ATTLI ST G eenhouse
express_entity _nane NMIOKEN #FI XED " gr eenhouse”
| at e- bound- el ement NMIOKEN #FI XED "entity_i nstance"
id | D #REQUI RED>

<! ELEMENT Greenhouse-ref EMPTY>
<I ATTLI ST G eenhouse-r ef
refid | DREF #REQUI RED
reftype CDATA #FI XED "refid (G eenhouse | external refid)"
| at e- bound- name CDATA #FI XED "reftype #DEFAULT"
| at e- bound- el ement NMIOKEN #FI XED "entity_instance_ref">

<! ELEMENT Garden (Garden. has_greenhouse) >
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<! ELEMENT Gar den. has_greenhouse (G eenhouse-ref)>

8.1.3 Multiple supertypes

The ETEB specifies two ways to represent subtype/supertype graphs depending on whether or not the
graph contains an EXPRESS entity data type with multiple supertypes. If no multiple supertypes are
present, the representation takes advantage of the nested structure of XML and places subtypes within

the supertype "container”. This approach enables some of the subtype constraints to be represented in
the structure of the markup declaration set.

If multiple supertypes are present, then the markup declarations corresponding to the EXPRESS entity
data types in the subtype/supertype graph are flattened out in a single level decomposition. This

approach offers maximum flexibility in creating complex instances, but places the burden of
enforcing the subtype constraints on processors.

8.1.4 Unmapped EXPRESS concepts
This binding does not address the following EXPRESS features:
¥ functions,
% global rules;
%, procedures;
% loca domain rule (WHERE rules);
¥ inverse attributes;
¥ redeclared attributes.

In addition, some features of aggregate data types are considered as constraints and are not
represented in the markup declarations.

8.1.5 Latebinding architectural form

The ETEB is specified as a client of the late binding declarations specified in clauses 6 and 7 as
architectural forms. Element type declarations specified in the ETEB are derived from corresponding
and more-generic late binding declarations; thus, a client ETEB document can be processed as if it
were a late bound document. See 10.3.2.2 for a complete specification of the architectural form
processing instructions and their use in a document.
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8.2 XML markup declaration set

The following subclauses specify the declaration or feature of a declaration that must be present in the
markup declaration set for each feature of the subject EXPRESS schema.

8.2.1 Element naming

ETEB element type names corresponding to EXPRESS identifiers shall consist of lower case
characters for letters, with the exception that the first character of the name shall be an upper case
character.

If the name of the EXPRESS entity data type or defined data type begins with the characters “xml”
regardless of case, these characters in the names shall be replaced by the character string “X-m-1".

NOTE - XML does not permit element type names that begins with the characters “xml”; this requirement

addresses that limitations. EXPRESS attribute names are not modified by this requirement because
EXPRESS attribute names are not directly mapped to XML element type names.

8.2.2 Schema independent declarations

The declarations specified in clause 6 shall be included in the XML markup declaration set specified
in this clause with the following exceptions; the element type declarations:

% real literal;

% integer literal;
% logical _literal;
% boolean_ literal;
% string_ literal;

% binary_literal;and
% enuneration_ref;

shall be removed from the markup declaration set and replaced with the following declarations:

<! ELEMENT real (#PCDATA) >
<! ATTLI ST real
preci sion CDATA #l MPLI ED
| at e- bound- el ement NMITOKEN #FI XED "real literal ">

<! ELEMENT i nteger (#PCDATA) >
<! ATTLI ST i nt eger
| at e- bound- el ement NMIOKEN #FI XED "integer literal ">

<! ELEMENT | ogi cal (false | unknown | true)>
<! ATTLI ST | ogi cal
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| at e- bound- el ement NMIOKEN #FI XED "l ogical _literal ">

<! ELEMENT bool ean (false | true)>
<! ATTLI ST bool ean
| at e- bound- el ement NMIOKEN #FI XED "bool ean_literal ">

<! ELEMENT string (#PCDATA) >
<! ATTLI ST string w dth CDATA #| MPLI ED
| at e- bound- el ement NMIOKEN #FI XED "string_literal ">

<! ELEMENT bi nary (#PCDATA) >
<! ATTLI ST bi nary
| at e- bound- el ement NMIOKEN #FI XED "binary literal"
external _binary_ literal ENTITY #l MPLI ED
notation (hex | base64) #l MPLI ED
enpty_bits CDATA #REQUI RED >

<! ELEMENT enuneration-item (#PCDATA) >
<I ATTLI ST enuneration-item
| at e- bound- el ement NMITOKEN #FI XED "enuneration_ref">

The markup element type declarations that are not in this list shall be modified as follows:

% add an XML attribute called “late-bound-element” to the attribute list of each element, with a
type of NMTOKEN that is #FIXED; the value of the attribute shall be the name of the declared
element.

NOTE - The addition of this attribute to all the document description elements used in this binding is
necessary to support architectural processing in the absence of validating architectural engines.

8.2.3 EXPRESS schema declaration

The ETEB is applied to a EXPRESS schema that provides the context for the binding, caled the
context schema of the binding. The markup declaration set shall contain an element type declaration
that corresponds to the context schema declaration. The name of the element type declaration shall be
the EXPRESS schema identifier (i.e., the EXPRESS schema name) represented as specified in 8.2.1
with the string "-schema" appended.

NOTE - The appended string is necessary to disambiguate possible clashes of EXPRESS schema name and
EXPRESS entity data type or defined type names.

The content model and attribute list of the element type declaration shall be constructed as specified
in the following subclauses.

8.2.3.1 Content model

The content model shall be a repeating (zero or more, "*") choice content particle containing the
following element identifiers (i.e., names):

Y% element types corresponding to EXPRESS entity data types in the schema that are not
subtypes;
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¥ synthetic element types (see 8.2.7.2);
Y% theexternal _refid elementtype; and

¥ element types corresponding to EXPRESS entity data types implicitly or explicitly interfaced
via schema interface specifications; if the interfaced EXPRESS entity data type is aliased, then the
identifier of the alias shall be included in the content model in place of the original identifier. See
8.2.9 for the rules governing interfaced EXPRESS entity data type declarations.

EXAMPLE - For the EXPRESS schema:

SCHEMA nr _j ones_gar den;
ENTI TY bed; END_ENTITY;
ENTI TY garden; END_ENTITY;
END_SCHEMA;

the corresponding XML element type declaration is

<! ELEMENT M _jones_garden-schema (Bed | Garden | external refid)*>

8.2.3.2 XML attributelist

The markup declaration set shall contain an ATTLIST declaration for the EXPRESS schema element
type declaration containing the following XML attributes called:

¥ "id", with an XML type of 1D, and is#REQUIRED;

Y "express_schema name", with an XML type of CDATA, and is#IMPLIED;

Y "express_schema description”, with an XML type of CDATA, and is#IMPLIED;
Y "express_schema identifier", with an XML type of CDATA, and is#IMPLIED;

Y% "late-bound-element”, with an XML type of NMTOKEN, is #FIXED, and has a value of
"schema _instance”;

% "refid", with an XML type of IDREF, and is#IMPLIED;

Y, "reftype’, with an XML type of CDATA, is #FIXED, and has a value of "refid
(express_schema | external_refid)".

NOTE - The refid attribute is included to reference the EXPRESS schema declaration if it isincluded in the

XML document. The express_schema_i dentifi er attribute may be used to allow for multiple
versions of EXPRESS schemas.

The value of the express_schema_nane XML attribute, if supplied, shall be the name of the
context schema.
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If present, the value of the expr ess_schema_i denti fi er XML attribute shall be an identifier that
uniquely identifies the EXPRESS schema. For schemas specified in other parts of 1SO 10303, this
value should be the information object identifier for that schema as specified in the part.

EXAMPLE - For the application_context_schema, the ATTLIST declaration would be:

<! ATTLI ST Application_context_schema-schema
id | D #REQUI RED
express_schema_nane CDATA #| MPLI ED
express_schena_descri pti on CDATA #l MPLI ED
express_schena_i dentifier CDATA #l MPLI ED
refid | DREF #l MPLI ED
reftype CDATA #FI XED "refid (express_schema | external _refid)"
| at e- bound- el ement NMIOKEN #FI XED "schenma_i nst ance" >

8.2.4 Defined type declarations

For each EXPRESS defined type declaration, the markup declaration set shall contain an element type
declaration corresponding to the EXPRESS defined type. For defined type declarations in the context
schema, the name of the element shall be the same as the defined type identifier (i.e., EXPRESS
defined type name). In the case of interfaced defined types, the name of the element shall be the same
as the defined type identifier modified as specified in 8.2.9. The content model and attribute list of the
element type declaration shall be constructed as specified in the following subclauses.

8.2.4.1 Content modéd

The content model of the element type declaration representing a defined type depends on the
underlying type, as specified in the following subclauses.

NOTE - The underlying type of an EXPRESS defined type cannot be an entity data type.

8.2.4.1.1 Simple underlying types

The content model of an element type declaration representing a defined type with a smple data type
as its underlying type consists of a single particle. This particle is the identifier of the smple type
element type declaration given in 8.2.2 corresponding to the underlying type.

EXAMPLE - For the EXPRESS declaration:

TYPE pl ant _name = STRI NG
END_TYPE;

the corresponding XML element type declaration is

<! ELEMENT Pl ant _name (string)>
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8.2.4.1.2Aggregate underlying types

The content model of an element type declaration representing a defined type with an aggregate data
type as its underlying type consists of a single particle. This particle is the identifier of the aggregate
data type element type declaration as specified in 8.2.8 corresponding to the underlying type.

EXAMPLE - For the EXPRESS declaration:

TYPE nanes = SET [1:?] OF STRING
END_TYPE;

the corresponding XML element type declaration is

<! ELEMENT nanes (set-of-string)>

8.2.4.1.3 Defined type underlying types

The content model of an element type declaration representing a defined type with another defined
type as its underlying type consists of asingle particle. This particle is the identifier of the EXPRESS
defined type element type declaration given in 8.2.4 corresponding to the underlying type.

EXAMPLE - For the EXPRESS declarations:

TYPE | abel = STRING END_TYPE;
TYPE position = | abel; END TYPE;

the XML element type declaration for the second defined typeis

<! ELEMENT Posi tion (Label)>

8.2.4.1.4 Enumeration types

The content model of an element type declaration representing a defined type that is an enumeration
shall be the particle enuner at i on-item The XML attribute list representing this kind of defined

type declaration defines the enumeration values; see 8.2.4.2.1.

EXAMPLE - For the EXPRESS declarations:

TYPE fl ower _col our = ENUVMERATION OF (red, yellow, white); END TYPE;
the XML element type declaration for the enumeration typeis:

<! ELEMENT Fl ower col our (enuneration-item>

OIS0 2000 All rights reserved 45



| SO/PDT S 10303-28:2000(E)

8.2.4.1.5 Select types

The content model of an element type declaration representing a defined type that is a select type shall
be alist of particles separated by a choice operator ('|") where each particle corresponds to an item in
the select list, asfollows:

Y if theitemisan EXPRESS entity data type, the particle shall be the identifier of the EXPRESS
entity data type reference element for the EXPRESS entity data type element, as specified in
8.2.5;

¥ if the item is a defined type, the particle shall be the identifier of the defined type element, as
specified in 8.2.4.

EXAMPLE - For the EXPRESS declarations:
TYPE efficiency = SELECT (efficiency neasure, efficiency_range);
END_TYPE;
TYPE efficiency_neasure = SELECT (percentage, fractional val ue);
END_TYPE;
ENTI TY effici ency_range;
m ni num val ue : efficiency_neasure;
maxi mum val ue : efficiency_neasure;
END_ENTI TY;
the corresponding XML element type declaration is:

<! ELEMENT Efficiency (Efficiency_neasure | Efficiency_range-ref)>

8.2.4.2 XML attributelist

The markup declaration set shall contain an ATTLIST declaration for the element type declaration
representing the defined type containing the following XML attributes called:

Y "express_type name", with an XML type of CDATA, is #FIXED, and has a value of the
unqualified defined type name;

Y% "late-bound-element”, with an XML type of NMTOKEN, #FIXED, and has a value of
"type_literal".

EXAMPLE - For the EXPRESS declarations:
TYPE pl ant _nane = STRING END TYPE;
the XML element type declaration for the defined typeis:
<! ELEMENT Pl ant _nanme (string)>
<! ATTLI ST Pl ant _name

express_type_name NMICKEN #FI XED " pl ant _nange"
| at e- bound- el ement NMIOKEN #FI XED "type literal ">
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Other XML attributes shall also be present in the ATTLIST for the underlying types as specified in
the following subclauses.

8.2.4.2.1 Enumer ation types

The ATTLIST for element type declarations corresponding to enumeration types shall contain the
following XML attributes called:

Y% "value-space’, which is of XML type of NMTOKEN, is #FIXED, and has a value constructed
from the enumeration item names. The value shall be a single string consisting of the
enumeration item names separated by spaces such that each item is a distinct token in the string.
All letters in enumeration item names shall be lower case characters;

% "late-bound-name” which is of XML type CDATA, is #FIXED, and has a value of "vaue-
space enumeration_domain”

EXAMPLE - For the EXPRESS declarations:
TYPE fl ower _col our = ENUVMERATION OF (red, yellow, white); END TYPE;
the XML element type declaration for the TYPE is

<! ELEMENT Fl ower _col our (enuneration-item>
<! ATTLI ST Fl ower _col our
express_type_name NMICKEN #FI XED "fl ower _col our"
| at e- bound- el ement NMIOKEN #FI XED "type literal"
val ue- space NMICKEN #FI XED "red yel | ow white"
| at e- bound- name CDATA #FI XED "val ue- space enunerati on_donmai n">

8.2.5 EXPRESS entity data type declarations

For each EXPRESS entity data type declaration, the markup declaration set shall contain an element
type declaration corresponding to the EXPRESS entity data type. The name of the element shall
correspond to the EXPRESS entity data type identifier (i.e., the EXPRESS entity data type name) as
specified in 8.2.1 or, in the case of interfaced EXPRESS entity data types, as specified in 8.2.9. The
content model and attribute list for the element type declaration shall be constructed as specified in
the following subclauses.

8.2.5.1 Content model

The content model of the element representing an EXPRESS entity data type shall consist of one
particle for each explicit attribute of the EXPRESS entity data type declaration. The name of the
particle shall be the name of the element type declaration corresponding to the EXPRESS explicit
attribute as specified in 8.2.6. The first particle in the content model shall correspond to the first
EXPRESS attribute of the entity data type declaration. The order of the particles in the content model
shall be the same as the order of the corresponding attributes in the EXPRESS entity data type
declaration; commas shall separate the particles.
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If the EXPRESS attribute is OPTIONAL, then the zero-or-one XML operator, "?*, shall be appended
to the corresponding particle in the content model.

If the EXPRESS entity data type has no explicit attributes and no subtypes, the content model shall be
specified asEMPTY .

If the EXPRESS entity data type has subtypes and the subtype/supertype graph of which it is a part
does not have any EXPRESS entity data types with multiple supertypes, then the content model shall
contain an additional particle following the attribute particles. This particle shall be constructed as
specified in 8.2.7. If the EXPRESS entity data type is not an ABSTRACT supertype, then the zero-or-
one XML operator, "?*, shall be appended to this particle.

EXAMPLE - For the EXPRESS declarations:
ENTI TY pl ant;
col our : flower_col our;
I ati n_name : plant_nane;
END_ENTI TY;
ENTI TY aquatic_plant SUBTYPE OF (plant); END ENTITY;
the corresponding XML element type declarations are;
<! ELEMENT Pl ant

(Plant.colour, Plant.latin_name, Plant-subtypes?)>
<! ELEMENT PI ant - subt ypes (Aquatic_pl ant) +>

8.2.5.2 XML attributelist

The markup declaration set shall contain an ATTLIST declaration for the element type declaration
representing an EXPRESS entity data type containing the following XML attributes called:

Y% "id", with an XML type of 1D, and is#REQUIRED;

¥, "express_entity name", with an XML type of CDATA, is #FIXED, and has a value equal to
the unqualified entity name;

Y% "late-bound-element”, with an XML type of NMTOKEN, is #FIXED; if the EXPRESS entity
data type is not a subtype, then this XML attribute has a value of "entity_instance”; if the
EXPRESS entity data type is a subtype, then the attribute has a value of "partial_entity_instance".

If the EXPRESS entity data type contains uniqueness rules, then the ATTLIST shall contain one
XML attribute for each unigueness rule declared as follows:

% the name of the XML attribute shall be "unique-1", "unique-2", etc, where the numeric portion
of the name corresponds to the sequential order of the rulein the EXPRESS declaration;

Y% thetypeis CDATA and is#FIXED;
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¥ the value of the attribute shall be the name of the element corresponding to the EXPRESS
attribute that is unique, or the names of elements corresponding to the EXPRESS attributes that
are jointly unique; the ordering of the names in the value shall correspond to the ordering of the
EXPRESS attribute names in the UNIQUE rule declaration.

NOTE - EXPRESS uniqueness rule labdl is purposely omitted from the ETEB markup declaration set.
EXAMPLE - For the EXPRESS declaration:

ENTITY car;
serial_no : | NTEGER;
vin : STRING
UNI QUE
URL: serial no;
Vi n;
END_ENTI TY;

ENTI TY person;
owns : car;
name . STRI NG
ssn : | NTEGER;
UNI QUE
URLl: nane, ssn;
END _ENTI TY;

the corresponding XML element type declarations are:

<! ELEMENT Car (Car.serial_no, Car.vin)>
<! ATTLI ST Car
id | D #REQUI RED
express_entity_nane NMIOKEN #F|I XED "car"
| at e- bound- el ement NMIOKEN #FI XED "entity_i nstance"
uni que-1 CDATA #FI XED "Car. seri al _no"
uni que- 2 CDATA #FI XED " Car . vi n">

<! ELEMENT Person (Person.owns, Person.name, Person.ssn)>
<I ATTLI ST Person
id | D #REQUI RED
express_entity nane NMIOKEN #FI XED " person”
| at e- bound- el ement NMIOKEN #FI XED "entity_i nstance"
uni que-1 CDATA #FI XED " Per son. nane Person. ssn">

8.2.5.3 The entity data type reference element

For each EXPRESS entity data type used as an EXPRESS éttribute data type, the markup declaration
set shall contain an entity data type reference element type declaration. The name of this element shall
be the name corresponding to the EXPRESS entity data type identifier (i.e., the EXPRESS entity
name) as specified in 8.2.1 with the string "-ref" appended; if the EXPRESS entity data type is an
interfaced EXPRESS entity data type, then the name shall correspond to the interfaced EXPRESS
entity datatype identifier as specified in 8.2.9 with the string "-ref" appended.
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The content model of this element type declaration shall be EMPTY .

The markup declaration set shall contain an ATTLIST declaration for the entity data type reference
element type declaration containing the following XML attributes called:

¥ "refid, with an XML type IDREF which is#REQUIRED;

Y "reftype”, with an XML type of CDATA #FIXED and avalue of "refid (o | {yyy | zzz| ... [}
external_refid)" where xxx is the name of the element being pointed to and yyy, zzz, etc., are the
names of the elements representing the subtypes of the EXPRESS entity data type xxx (if any);

NOTE - Since a reference to an instance of a subtype of an entity is also a reference to an instance of each
of its supertypes, the "reftype’ XML attribute includes the type names of all subtypes of a supertype,
regardless of whether they are adirect or indirect subtype.

Y "late-bound-name”, with an XML type of CDATA #FIXED, and a value of "reftype
#DEFAULT",

Y% "late-bound-element”, with an XML type of NMTOKEN #FIXED, and a value of
"entity_instance_ref".

EXAMPLE - For the EXPRESS declaration:
ENTI TY bed; END_ENTI TY;
the corresponding XML element type declarations are:

<! ELEMENT Bed EMPTY>
<! ATTLI ST Bed
id | D #REQU RED
express_entity nane NMIOKEN #F|I XED " bed"
| at e- bound- el ement NMIOKEN #FI XED "entity_i nstance">
<! ELEMENT Bed-ref EMPTY>
<! ATTLI ST Bed-ref
refid | DREF #REQUI RED
reftype CDATA #FI XED "refid (Bed | external _refid)"
| at e- bound- name CDATA #FI XED "reftype #DEFAULT"
| at e- bound- el ement NMIOKEN #FI XED "entity_instance_ref">

8.2.6 EXPRESS explicit attribute declarations

For each EXPRESS explicit attribute defined in an EXPRESS entity data type declaration, the markup
declaration set shall contain an element type declaration corresponding to the EXPRESS attribute.
The name of the element shall be a concatenation of the name of the element corresponding to the
EXPRESS entity data type, the PERIOD character “.”, and the EXPRESS attribute name in lower
case, in that order.

NOTE - If the entity data type is interfaced into the context schema, then the name of the element type

declaration used to construct the attribute element type name will be the entity data type identifier as
modified per 8.2.9.
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The content model and attribute list of the element type declaration representing the EXPRESS
explicit attribute shall be constructed as specified in the following subclauses.

8.2.6.1 Content modéd

The content model of the element type declaration representing an EXPRESS explicit attribute shall
consist of a single content particle. The name of the particle depends on the data type of the
EXPRESS attribute as specified in the following subclauses.

8.2.6.1.1 Simple datatypes

If the data type of the EXPRESS explicit attribute is a simple type, the name of the particle shall be
the element type declaration name corresponding to the simple type as specified 8.2.2.

EXAMPLE - For the EXPRESS declaration:

ENTI TY real _val ue_range;
m ni num val ue : REAL;
maxi mum val ue : REAL;

END_ENTI TY;

the corresponding XML element type declarations are:

<! ELEMENT Real _val ue_range (Real _val ue_range. m ni nrum val ue,
Real _val ue_range. naxi num val ue) >
<! ATTLI ST Real _val ue_range
id | D #REQU RED
express_entity_nane NMIOKEN #FI XED "real _val ue_r ange"
| at e- bound- el ement NMIOKEN #FI XED "entity_i nstance">

<! ELEMENT Real _val ue_range. naxi num val ue (real)>

<! ATTLI ST Real _val ue_range. naxi num val ue
express_attribute_name NMIOKEN #FI XED " maxi num val ue"
| at e- bound- el emrent NMIOKEN #FI XED "attri bute_instance">

<! ELEMENT Real _val ue_range. mi ni num val ue (real)>
<! ATTLI ST Real _val ue_range. ni ni num val ue

express_attribute_nanme NMIOKEN #FI XED "nmni ni num val ue"
| at e- bound- el ement NMIOKEN #FI XED "attri bute_instance">

8.2.6.1.2 Defined, enumeration, and select data types

If the data type of the EXPRESS explicit attribute is a defined type, enumeration type, or select type,
the name of the particle shall be the name of the element type declaration representing the EXPRESS
defined type declaration as specified in 8.2.4.

EXAMPLE - For the EXPRESS Declarations:

TYPE pl ant _nane = STRING END TYPE;
ENTI TY pl ant;
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I ati n_name : plant_nane;
END_ENTI TY;

the corresponding XML element type declarations are;

<! ELEMENT Pl ant _name (string)>
<I ATTLI ST Pl ant _nane
express_type_nanme NMIOKEN #FI XED " pl ant _nane"
| at e- bound- el ement NMIOKEN #FI XED "type literal ">

<! ELEMENT Pl ant (Plant.latin_nanme)>
<! ATTLI ST Pl ant
id | D #REQUI RED
express_entity nane NMIOKEN #FI XED " pl ant "
| at e- bound- el ement NMIOKEN #FI XED "entity_ i nstance">

< ELEMENT Pl ant.latin_name (Pl ant_nane)>
<I ATTLI ST Pl ant.l ati n_nane
express_attribute_name NMIOKEN #FI XED "l ati n_nange"
| at e- bound- el emrent NMITOKEN #FI XED "attri bute_i nstance">

8.2.6.1.3 Entity data types

If the data type of the EXPRESS explicit attribute is an EXPRESS entity data type, the name of the
particle shall be the name of the EXPRESS entity data type reference element corresponding to the
referenced EXPRESS entity data type.

EXAMPLE - For the EXPRESS declaration:

ENTI TY gar den;
has_greenhouse : greenhouse;
END_ENTI TY;

ENTI TY gr eenhouse;
enforced_tenperature_range : tenperature_range;
END_ENTI TY;

the corresponding XML element type declarations are:

<! ELEMENT Garden (Garden. has_greenhouse) >
<! ATTLI ST Garden
id | D #REQUI RED
express_entity nane NMIOKEN #FI XED "gar den"
| at e- bound- el ement NMIOKEN #FI XED "entity_i nstance">

<! ELEMENT Gar den. has_greenhouse (G eenhouse-ref)>
<! ATTLI ST Garden. has_greenhouse
express_attribute_nanme NMIOKEN #FI XED "has_gr eenhouse"
| at e- bound- el ement NMIOKEN #FI XED "attri bute_instance">
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<! ELEMENT Greenhouse (G eenhouse. enforced_t enperature_range) >
<! ATTLI ST G eenhouse

id | D #REQUI RED

express_entity _nane NMIOKEN #FI XED " gr eenhouse”

| at e- bound- el ement NMIOKEN #FI XED "entity_i nstance">

<! ELEMENT G eenhouse-ref EMPTY>
<! ATTLI ST G eenhouse-ref
refid | DREF #REQUI RED
| at e- bound- name CDATA #FI XED "reftype #DEFAULT"
reftype CDATA #FI XED "refid (G eenhouse | external refid)"
| at e- bound- el ement NMIOKEN #FI XED "entity_instance_ref">

8.2.6.1.4 Aggregate data types

If the data type of the EXPRESS explicit attribute is an aggregate data type, the name of the particle
shall be the name of the element type declaration representing the aggregate data type as specified in
8.2.8

EXAMPLE - For the EXPRESS declaration:

ENTI TY pl ant;

| atin_name : plant_nane;

english_names : SET [1 : ?] OF plant_nane;
END_ENTI TY;

the corresponding XML element type declarations are:

< ELEMENT Plant (Plant.latin_name, Plant.english_nanes)>
<! ATTLI ST PI ant

id | D #REQUI RED

express_entity_nane NMIOKEN #FI XED " pl ant "

| at e- bound- el ement NMIOKEN #FI XED "entity_i nstance">

< ELEMENT Pl ant.latin_nane (Pl ant_nane)>
<I ATTLI ST Plant.| atin_name
express_attribute_name NMIOKEN #FI XED "l ati n_nane"
| at e- bound- el emrent NMIOKEN #FI XED "attri bute_instance">

<! ELEMENT Pl ant. english_names (set-of-Plant_nane) >
<! ATTLI ST Pl ant. engli sh_nanes

express_attribute_name NMIOKEN #FI XED "engli sh_nanes"
| at e- bound- el emrent NMIOKEN #FI XED "attri bute_instance">

8.2.6.2 XML attributelist

The markup declaration set shall contain an ATTLIST declaration for the EXPRESS attribute element
type declaration containing the following XML attributes called:
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¥, "express_attribute_name", with an XML type of CDATA, is #FIXED, and have a value equal
to the unqualified name of the EXPRESS explicit attribute;

Y% "late-bound-dlement”, with an XML type of NMTOKEN, is #FIXED, and has a vaue of
"attribute_instance".

8.2.7 Subtypesand Supertypes

The structure of the declarations in the markup declaration set that represent EXPRESS
subtype/supertype graphs depend on whether or not the subtype/supertype graph contains EXPRESS
entity data types with multiple supertypes. See 8.1.3 for an explanation of the bifurcation.

8.2.7.1 Subtypes

If an EXPRESS entity data type is a supertype and the subtype/supertype graph of which it is a part
contains no EXPRESS entity data types with multiple supertypes, the markup declaration set shall
have the following characteristics:

¥ it shall contain an element type declaration representing the collection of subtypes of the
EXPRESS entity data type and the name of this element shall be the name of the element
corresponding to the supertype EXPRESS entity data type, with the string "-subtypes" appended;

¥ the content model of the "-subtypes’ element type declaration shall consist of the names of the
elements corresponding to the immediate subtypes of the EXPRESS supertype entity data type
separated by the choice operator, "[*. The choice particle shall have a cardinality operator of one-
or-more, "+";

¥% the last particle in the content model of the element type declaration corresponding to the
EXPRESS supertype entity data type (as specified in 8.2.5.1) shall be the name of the “-subtypes’
element type declaration.

EXAMPLE - For the EXPRESS declaration:

ENTI TY vehi cl €;
vin : STRI NG
END ENTI TY;

ENTI TY car SUBTYPE OF (vehicle);
make : STRI NG
car_nodel : STRI NG

END_ENTI TY;

ENTI TY truck SUBTYPE OF (vehicle);
capacity : | NTEGER
END_ENTI TY;
the corresponding XML element type declarations are:
<! ELEMENT Vehi cl e (Vehicle.vin, Vehicle-subtypes?)>

<! ATTLI ST Vehicle
id | D #REQUI RED
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express_entity_nane NMIOKEN #FI XED "vehi cl e"
| at e- bound- el ement NMIOKEN #FI XED "entity_ i nstance">

<! ELEMENT Car (Car.nmeke, Car.car_nodel)>
<! ATTLI ST Car
id | D #l MPLI ED
express_entity nane NMIOKEN #FI XED "car"
| at e- bound- el ement NMIOKEN #FI XED "partial _entity instance">

<! ELEMENT Truck (Truck. capacity)>
<! ATTLI ST Truck
id | D # MPLI ED
express_entity nane NMIOKEN #FI XED "t ruck"
| at e- bound- el ement NMIOKEN #FI XED "partial _entity_instance">

<! ELEMENT Vehi cl e-subtypes ((Car | Truck)+)>

NOTE 1 - The xxx-subtypes element is a structural wrapper that does not affect and is not affected by the
architectural mapping from/to the late binding. Therefore, there is no late bound element that corresponds
to this declaration.

NOTE 2 - Thereisno ATTLIST declaration for the xxx-subtypes element.

NOTE 3 - The enforcement of subtype constraintsis part of the constraint-checking behaviour of processors
and is not addressed in the markup declaration set.

8.2.7.2 Multiple supertypes

If an EXPRESS entity data type is a supertype and the subtype/supertype graph contains EXPRESS
entity data types with multiple supertypes, then markup declaration set shall contain a single element
type declaration that corresponds to the entire subtype/supertype graph. This element typeis called a
synthetic element type with respect to the EXPRESS schema because it does not correspond to any
single EXPRESS entity data type declaration.

NOTE 1 - The requirements specified in 8.2.7.1 do not apply to the EXPRESS entity data types in this
subtype/supertype graph. The requirements specified in 8.2.5 and 8.2.6 do apply.

NOTE 2 - The requirements specified in this subclause result in a single element type declaration that
represents al complex entity data types specified by the entire, complete subtype/supertype graph. Each
individual EXPRESS entity data type in the graph is still declared as an element, but the only place that the
subtype instances of this element can appear is within the context of this large "synthetic" type. The
supertypes can be instantiated on their own in the EXPRESS schema element.

The name of the element type declaration representing the complete subtype/supertype graph shall be
constructed from the names of the independently instantiable EXPRESS entity data types in the
subtype/supertype graph (i.e., those EXPRESS entity data types that are not subtypes). The names
shall be concatenated to form a single token where the names occur alphabetically in the string and
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use "CamelCase'1 for differentiation of the name components. This name shall be prefixed with the
characters “syn-".

NOTE 3 — The prefix “syn-" disambiguates element type names in situations where a diamond-shape
inheritance tree occurs. In these situations, both the synthetic element type declaration and the root entity
element type declaration would have the same name if the prefix were not applied.

The content model of the element type declaration representing the complete subtype/supertype graph
shall consist of the names of EXPRESS entity data types that are part of the subtype/supertype graph
separated by the choice operator, "|". The content model shall have a cardinality operator of one-or-
more, "+".

The markup declaration set shall contain an XML attribute list declaration for the element type
declaration with the following XML attributes called:

¥ "id", with atype of 1D, which is#REQUIRED.

Y% "late-bound-element”, with a type of NMTOKEN, which is #FIXED, and has a vaue of
"entity_instance as group".

EXAMPLE - For the EXPRESS declaration:

ENTI TY pond

ABSTRACT SUPERTYPE OF (fish_pond ANDCOR or nanment al _pond);
wat er _vol unme: positive_integer;

END_ENTI TY;

ENTI TY livestock_contai ner ABSTRACT SUPERTYPE OF (fish_pond);
|ivestock count : OPTI ONAL | NTEGER,;
END_ENTI TY;

ENTITY fish_pond SUBTYPE OF (pond, |ivestock _container);
END_ENTI TY;

ENTI TY ornanental pond SUBTYPE OF (pond);
END_ENTI TY;

The complex entity data types of this graph are pond& ornamental_pond,
pond& ornamental_pond& fish_pondé& livestock _container, and pond& fish_pond& livestock _container.

The XML element type declarations corresponding to the EXPRESS above are:

<! ELEMENT Pond (Pond. wat er _vol une) >
<! ATTLI ST Pond
id | D #l MPLI ED
express_entity nane NMIOKEN #FI XED " pond"
| at e- bound- el ement NMIOKEN #FI XED "partial _entity instance">

1 "CamelCase" eliminates spaces between words that comprise the term and capitalizes the first character of
each word.
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<! ELEMENT Livestock container (Livestock container.!livestock count?)>
<! ATTLI ST Li vest ock _cont ai ner

id | D #l MPLI ED

express_entity _nane NMIOKEN #FI XED "1i vest ock_cont ai ner"

| at e- bound- el ement NMIOKEN #FI XED "partial _entity_instance">

<! ELEMENT Fi sh_pond EMPTY >
<! ATTLI ST Fi sh_pond
id | D # MPLI ED
express_entity_nane NMIOKEN #FI XED "fi sh_pond"
| at e- bound- el ement NMIOKEN #FI XED "partial _entity instance">

<! ELEMENT Or nanental _pond EMPTY>
<! ATTLI ST Or nanent al _pond
id | D #l MPLI ED
express_entity nane NMIOKEN #FI XED "or nanent al _pond"
| at e- bound- el ement NMIOKEN #FI XED "partial entity instance">

<! ELEMENT syn- Li vest ock_cont ai ner Pond
(Fish_pond | Livestock container | Ornanental pond | Pond)+>
<! ATTLI ST syn-Li vest ock_cont ai ner Pond
id | D #REQUI RED
| at e- bound- el emrent NMIOKEN #FI XED "entity_i nstance_as_group">

8.2.8 Aggregate data types
For each aggregate data type, the markup declaration set shall contain an element type declaration

representing the aggregate data type. The name of the element shall be created by concatenating the
following three strings:

% the name of the kind of the aggregate data type: either “set”, “bag”, “list” or “array”;

Y% the string "-of-";

¥% the name of the base type of the aggregate data type: either the name of the named type, the
keyword of the smple type or if the base type is another aggregate data type, then this subclause,
shall be "invoked again" and the name of the base type is the name of the resulting element type

declaration.

NOTE - The recursive behaviour of nested aggregates will result in a separate element type declaration for
each leve of nesting.

8.2.8.1 Content modéd

The content model of the element type declaration representing a set, list, or bag shall contain asingle
particle. The name of this particle depends on the base type of the aggregate. If the basetypeis:

Y% a simple type, the name shall be that of the corresponding simple type element type
declaration specified in 8.2.4;
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¥ a defined, enumeration, or select type, the name shall be that of the corresponding element
type declaration specified in 8.2.4;

¥% an EXPRESS entity data type, the name shall be that of the corresponding entity data type
reference element type declaration specified in 8.2.5.3;

¥ an aggregate data type, the name shall be that of the corresponding aggregate element type
declaration specified in 8.2.8.

If the aggregate type is a set, bag, or list, then the particle is appended with a zero-or-more cardinality
operator, "*".

The content model of the element type declaration representing an array shall contain two particles
separated by a choice operator, “|". The name of the first particle depends on the base type of the
aggregate and shall be named in the same manner as that of a set, list, or bag. The second particle
shall beunset . The choice particle shall be appended with a one-or-more cardinality operator, "+".

NOTE - The inclusion of the unset element in the content model of array element type declarations is
necessary to account for OPTIONAL membersin the array. The enforcement of mandatory array members,
therefore, is left to processors (as is ensuring an appropriate number of members in an array) since the
element type declaration assumes optionality.

8.2.8.2 Attributelist

The markup declaration set shall contain an ATTLIST declaration for the aggregate type element type
declaration. The ATTLIST declaration shall contain an XML attribute named “late-bound-element”,
with an XML type of NMTOKEN, which is #FIXED. The value of this XML attribute depends upon
the kind of aggregate type. For arrays the value shall be “array_literal”, for bags the value shall be
“bag_literal”, for lists the value shall be “list_literal” and for setsthe value shall be “set_literal”.

EXAMPLE 1 - For the EXPRESS declaration:

ENTI TY gar den;
has beds : SET [5 : 5] OF bed,;
END_ENTI TY;

ENTI TY bed; END_ENTI TY;
the corresponding XML element type declarations are;

<! ELEMENT Garden (Garden. has_beds) >
<! ATTLI ST Garden
id | D #REQU RED
express_entity_nanme NMIOKEN #F|I XED " gar den"
| at e- bound- el ement NMIOKEN #FI XED "entity_ i nstance">

<! ELEMENT Gar den. has_beds (set - of - Bed) >
<I ATTLI ST Garden. has_beds
express_attribute_name NMIOKEN #FI XED "has_beds"
| at e- bound- el enrent NMITOKEN #FI XED "attri bute_i nstance">
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<! ELEMENT Bed EMPTY>
<! ATTLI ST Bed
id | D #REQUI RED
express_entity_nane NMIOKEN #F|I XED " bed"
| at e- bound- el ement NMIOKEN #FI XED "entity_i nstance">

<! ELEMENT Bed-ref EMPTY>
<! ATTLI ST Bed-ref
refid | DREF #REQUI RED
| at e- bound- el ement NMIOKEN #FI XED "entity_i nstance_ref"
| at e- bound- name CDATA #FI XED "reftype #DEFAULT"
reftype CDATA #FI XED "refid (Bed | external refid)">

<! ELEMENT set-of -Bed (Bed-ref*)>
<! ATTLI ST set - of - Bed
| at e- bound- el emrent NMITOKEN #FI XED "set literal ">

EXAMPLE 2 - For the EXPRESS declaration:
TYPE matrix = ARRAY [1:3] OF ARRAY[1l:4] OF REAL; END TYPE;
the corresponding XML element type declaration is

<! ELEMENT Matrix (array-of-array-of-real)>
<! ATTLI ST Matri x
express_entity _nanme NMIOKEN #FI XED "mat ri x"
| at e- bound- el ement NMIOKEN #FI XED "type literal ">

<! ELEMENT array-of-array-of-real ((array-of-real | unset)+)>
<! ATTLI ST array-of-array-of -real
| at e- bound- el ement NMIOKEN #FI XED "array_literal ">

<! ELEMENT array-of-real ((real | unset)+)>
<! ATTLI ST array- of -real
| at e- bound- el ement NMIOKEN #FI XED "array_literal ">

8.2.9 Interface specifications

The EXPRESS USE FROM and REFERENCE FROM declarations either explicitly or implicitly
interface EXPRESS entity data types and defined types declared in other schemas (the interfaced
schemas) into the schema in which the USE FROM/REFERENCE FROM declaration appears (the
interfacing schema). The markup declaration set shall contain element type declarations
corresponding to the interfaced EXPRESS entity data types and defined types. The element type
declarations shall be named and structured according to the rules for EXPRESS entity data types and
defined types specified in 8.2.4 through 8.2.8 modified according to the rules specified in this
subclause.

The name of the element type declaration corresponding to each interfaced EXPRESS entity data type
or defined type shall adhere to one of the following:
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¥ If the EXPRESS entity data type or defined type is explicitly interfaced and not aliased, the
name of the corresponding element type declaration shall correspond to the EXPRESS entity data
type or defined type name;

% If the EXPRESS entity data type or defined type is explicitly interfaced and aliased, the name
of the element type declaration shall correspond to the alias name;

¥ If the EXPRESS entity data type or defined type is implicitly interfaced and the name of the
EXPRESS entity data type or defined type does not clash with names in the interfacing schema or
names interfaced from other schemas, the name of the corresponding element type declaration
shall correspond to the EXPRESS entity data type or defined type name.

¥ If the EXPRESS entity data type or defined type is implicitly interfaced and the name of the
EXPRESS entity data type or defined type clashes with a name in the interfacing schema or name
interfaced from other schemas, the name of the corresponding element type declaration shall be a
string formed by concatenating the following strings in order: the name corresponding to the
source EXPRESS schema, the string "-schema., and the name corresponding to the interfaced
EXPRESS entity data type or defined type.

The name of the element type declaration corresponding to an interfaced EXPRESS entity data type
that is not a subtype shall appear as a particle in the content model of the schema element.

If an interfaced EXPRESS entity data type or defined type is aliased, then the dias shall be used in
place of the original name to meet al the markup declaration set requirements for EXPRESS named
types as specified in 8.2.4 through 8.2.8.

The XML attribute list declarations for the element type declarations representing the EXPRESS
entity datatype or defined type shall have the following XML attributes called:

¥ "express _schema name", with an XML type of NMTOKEN, is #FIXED, and has a vaue
equal to the source schema name;

% "import-method", with an XML type of CDATA, is #FIXED and has a value of "explicit" if
the EXPRESS entity data type is explicitly interfaced or "implicit" is the EXPRESS entity data
typeisimplicitly interfaced;

Y% If the EXPRESS entity data type or defined type is aliased: "aliased-from", with an XML type
of NMTOKEN, is#FIXED, and have a value equal to the name of the EXPRESS entity data type
or defined type declaration in the source EXPRESS schema.

NOTE - Explicitly interfaced EXPRESS entity data types and defined types are (1) the EXPRESS entity
data types or defined types named in a USE FROM/REFERENCE FROM statement; or (2) all the

EXRPESS entity data types and defined types in the interfaced schema if no EXPRESS entity data types or
defined types are explicitly identified in the USE FROM/REFERENCE FROM statement.

Interfaced constants shall follow the requirements for constants specified in 8.2.10 in addition the
reguirements specified in this subclause.

EXAMPLE - For the EXPRESS declaration:
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SCHEMA nr _j ones_gar den;

REFERENCE FROM nr _smit hs_garden (garden AS nr_snmiths_garden);
USE FROM nr _snmiths_garden (plant AS nr_smiths_plant);
END_SCHEMA;

where
SCHEMA nr _smit hs_garden;

ENTI TY bed;
description : STRI NG
END_ENTI TY;

ENTI TY flower _plant SUBTYPE OF (plant);
flower _col our : STRING
END_ENTI TY;

ENTI TY gar den;
has_bed : bed;
END_ENTI TY;

ENTI TY pl ant SUPERTYPE OF (fl ower _pl ant ANDOR veget abl e_pl ant);
nanme : STRI NG
END_ENTI TY;

ENTI TY veget abl e_pl ant SUBTYPE OF (pl ant);
veget abl e_type : STRI NG
END_ENTI TY;

END_SCHEMA;
the corresponding XML element type declarations are

< ELEMENT M _snmiths_garden (M _sniths_garden. has_bed) >

<! ATTLI ST M _smiths_garden
id | D #REQU RED
express_entity nane NMIOKEN #FI XED " gar den"
express_schena_nane NMIOKEN #FI XED "nr _smi t hs_gar den”
| at e- bound- el ement NMIOKEN #FI XED "entity_i nstance">

<! ELEMENT M _smiths_garden-ref EMPTY>
<! ATTLI ST M _smiths_garden-ref
refid | DREF #REQUI RED
| at e- bound- el ement NMIOKEN #FI XED "entity_i nstance_ref"
| at e- bound- name CDATA #FI XED "reftype #DEFAULT"
reftype CDATA #FI XED "refid (M _smths_garden |
external _refid)">

<! ELEMENT M _smiths_garden. has_bed
(M _sniths_garden-schema. bed-ref) >
<! ATTLI ST M _smit hs_garden. has_bed
express_attribute_nanme NMIOKEN #FI XED "has_bed"
| at e- bound- el enrent NMIOKEN #FI XED "attri bute_i nstance">

<! ELEMENT M _sniths_garden-schena. bed
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(M _smiths_garden-schenma. bed. descri ption) >
<! ATTLI ST M _smi ths_garden-schena. bed
id | D #REQUI RED
express_entity_nane NMIOKEN #F|I XED " bed"
express_schema_nane NMIOKEN #FI XED "nr _sm t hs_gar den”
| at e- bound- el ement NMIOKEN #FI XED "entity_i nstance">

<! ELEMENT M _smiths_garden-schena. bed-ref EMPTY>
<! ATTLI ST M _smit hs_garden-schema. bed- r ef

refid | DREF #REQUI RED

| at e- bound- el ement NMIOKEN #FI XED "entity_i nstance_ref"

| at e- bound- name CDATA #FI XED "reftype #DEFAULT"

reftype CDATA #FI XED "refid (M _smiths_garden-schena. bed |
external _refid)">

<! ELEMENT M _smiths_garden-schena. bed. description (string)>
<I ATTLI ST M _smi ths_garden-schena. bed. descri pti on
express_attribute _name NMIOKEN #FI XED "descri ption”
| at e- bound- el ement NMIOKEN #FI XED "attri bute_instance">

<IELEMENT M _smiths_plant (M _sniths_pl ant. nane) >

<I ATTLI ST M _smiths_pl ant
id | D #REQUI RED
express_entity _nane NMIOKEN #FI XED " pl ant "
express_schema_nane NMIOKEN #FI XED "nr _sm t hs_gar den"
| at e- bound- el ement NMIOKEN #FI XED "entity_i nstance">

< ELEMENT M _smiths_plant.nane (string)>
<! ATTLI ST M _smiths_pl ant. nane
express_attribute_name NMIOKEN #FI XED " nane"
| at e- bound- el emrent NMIOKEN #FI XED "attri bute_instance">

8.2.10 Constants

For each constant declaration in an EXPRESS schema, the markup declaration set shall contain an
XML attribute called "express_constant_name". The attribute shall be declared inthe ATTLIST of the
element type declaration corresponding to the base type of the constant. The XML type of the XML
attribute shall be CDATA, and shall be #MPLIED. The XML attribute has no default or specified
value in the markup declaration set. Rather, the value of the XML attribute shall be the constant name
and appear in an instance of the element in a document.

NOTE - Constants in an EXPRESS schema are pre-declared members of a data population governed by the
schema. The manifestation of a constant in a document is an element that is almost identical to other
elements of the same element type. The only difference is the existence of an additional XML attribute that
provides the name of the constant, thereby designating the element as representing a constant.

The existence of a constant cannot be enforced by the markup declaration set. Rather, the requirement
is enforced by processors that validate the document against the EXPRESS schema.

EXAMPLE - For the EXPRESS declarations:

CONSTANT
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beverly hills : I NTEGER : = 90210;

unit_vector : LIST[1:3] OF REAL :=[1.0, 1.0, 1.0];
origin : point := point(0.0, 0.0, 0.0);
END_CONSTANT;

the corresponding XML element type declarations are:

<! ELEMENT i nteger (#PCDATA) >

<! ATTLI ST i nt eger
| at e- bound- el ement NMIOKEN #FI XED "integer literal"
express_constant _nanme NMIOKEN #| MPLI ED>

< ELEMENT list-of-real (real+)>

<! ATTLI ST list-of-real
| at e- bound- el ement NMIOKEN #FI XED "list literal"
express_constant _nanme NMIOKEN #| MPLI ED>

<! ELEMENT Point (Point.x, Point.y, Point.z)>
<! ATTLI ST Poi nt
id | D #REQU RED
express_entity nane NMIOKEN #FI XED " poi nt"
| at e- bound- el ement NMIOKEN #FI XED "entity_i nstance"
express_constant _nanme CDATA #l MPLI ED>

the corresponding XML element instances are:
<i nteger express_constant_nane='beverly hills'>90210</i nteger >

<list-of-real express_constant_nane='unit_vector'>
<real >1. 0</real >
<real >1. 0</real >
<real >1. 0</real >

</list-of-real >

<Poi nt id='pl" express_constant_name='origin'>
<Poi nt . x><r eal >0. 0</ real ></ Poi nt. x>
<Poi nt . y><real >0. 0</real ></ Point.y>
<Poi nt . z><r eal >0. 0</real ></ Poi nt. z>

</ Poi nt >

Theinteger andli st-of -real element instances presented in this example will appear in an XML
document within the context of a higher-level element's use, i.e.,, embedded as an attribute value, for
example. They will not appear asimmediate child elements of the schema element.

8.2.11 Derived attributes

This subclause shall not be applied in the case that an EXPRESS attribute is redeclared to be an
EXPRESS derived attribute. In all other cases, for each EXPRESS derived attribute in an EXPRESS
entity data type , the markup declaration set shall contain an element type declaration corresponding
to the EXPRESS derived attribute. The element type declaration shall be constructed in the same
manner as an explicit EXPRESS attribute (see 8.2.6) with the following exceptions, additions, and
modifications:
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% In the element type declaration representing the EXPRESS entity data type, the content
particle(s) that correspond to element type declaration(s) representing the EXPRESS derived
attributes shall appear following any EXPRESS explicit attribute content particles and preceding
the xxx-subtype particle if present; the particles shall appear in the order in which the EXPRESS
derived attributes appear in the EXPRESS entity data type declaration;

¥ The content particle(s) shall be appended with the optional cardinality indicator, “?’;
¥ Add the XML attribute called "derived" to the ATTLIST for the element type declaration
representing the EXPRESS derived attribute, with an XML type of CDATA, #FIXED, and a

value equal to "true"

Specification of the use, validity of or value of an ETEB element representing an EXPRESS derived
attribute is outside the scope of this part of 1SO 10303.

8.2.12 Declar ation set optimizations
The markup declaration set may be optimized by any of the following modifications:
¥ Remove unused xxx-ref element type declarations;

% Remove the XML ID-typed attribute for elements representing EXPRESS entity data types
that are not referenceable;

¥ Remove elements representing unused simple types;

¥ Replace al element type names, or parts of element type names, corresponding to EXPRESS
identifiers with short names.

8.3 Dataencoding
8.3.1 Representation of EXPRESS entity instances

For each EXPRESS simple entity instance in the schema instance, the element representing the
schema instance (see 8.2.3) shall contain an element of the type corresponding to the EXPRESS entity
datatype of the instance as specified in 8.2.5. The element shall have alocal identifier that isthe value
of thei d attribute of the element.

For each EXPRESS complex entity instance, if the subtype/supertype graph does not contain an
EXPRESS entity data type with multiple supertypes, the schema element shall contain an element
governed by the declarations derived from the EXPRESS entity data types in the graph according to
8.25 and 8.2.7.1. If the subtype/supertype graph does contain multiple supertypes, the schema
element shall contain elements governed by the declarations derived from the EXPRESS entity data
typesin the graph according to 8.2.5 and 8.2.7.2
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8.3.2 Representation of EXPRESS explicit attributes

For each EXPRESS attribute value of an EXPRESS entity instance corresponding to an EXPRESS
explicit attribute of the EXPRESS entity data type, the element representing the EXPRESS entity
instance shall contain an element of the type corresponding to the EXPRESS attribute, as specified in
8.2.6. The content of the element representing the EXPRESS attribute shall depend on the data type
of the EXPRESS attribute, as specified in 8.3.4.

If the EXPRESS attribute is declared as OPTIONAL and there is no value in the EXPRESS entity
instance, then the element corresponding to the EXPRESS attribute shall not appear in the
representation of the EXPRESS entity instance.

8.3.3 Representation of DERIVEd attributes

If the EXPRESS entity data type governing an EXPRESS entity instance has EXPRESS derived
attributes, an element corresponding to the EXPRESS derived attribute value may be inserted into the
element corresponding to the EXPRESS entity instance as specified in 8.2.11

8.3.4 Representation of EXPRESS attribute values
8.3.4.1 BOOLEAN and LOGICAL datatypes

An EXPRESS attribute value of an EXPRESS entity instance that is of the BOOLEAN data type shall
be represented using abool ean element as specified in 8.2.2. An EXPRESS attribute value that is of
the LOGICAL datatype shall be represented using al ogi cal element as specifiedin 8.2.2.

The value TRUE shall be represented using the element t r ue; the value FALSE shall be represented
using the element fal se; and the value UNKNOWN shall be represented using the element
unknown.

8.3.4.2 INTEGER data type

An EXPRESS attribute value of an EXPRESS entity instance that is of the INTEGER data type shall
be represented using ani nt eger element as specified in 8.2.2.

The content of the i nt eger element shall represent the value in the form specified as Numeric
Representation 1 (NR1) in 1SO 6093: an optional HY PHEN mark followed by a sequence of one or
more digits, where the presence of the HYPHEN mark (minus sign) signifies that the vaue is
negative.

EXAMPLE - The following are valid content for an element that represents an EXPRESS attribute of data
type INTEGER:

-1

0
12678967543233
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8.3.4.3 REAL and NUMBER data types

An EXPRESS attribute value of an EXPRESS entity instance that is of the REAL or NUMBER data
type shall be represented using ar eal element as specified in 8.2.2.

The content of the real element shall represent the value in one of the Numeric Representation forms
(NR1, NR2, NR3) specified in 1SO 6093.

NOTE - The genera form of content data conforming to NR1, NR2 or NR3 is an optional minus-sign
(HYPHEN mark), followed by a sequence of one or more digits designating the integral part, optionally
followed by afractional part consisting of a decimal-point (either PERIOD or COMMA) and a sequence of
one or more digits, optionally followed by an exponent part consisting of the letter “€” or “E”, asign (PLUS
or HYPHEN) and a sequence of one or more digits.

EXAMPLE - The following are valid content for an element that represents an EXPRESS REAL or
EXPRESS NUMBER:

- 1E+4
1267. 43233E+12
12.78e-2

12

8.3.4.4 STRING data type

An EXPRESS attribute value of an EXPRESS entity instance that is of the STRING data type shall be
represented using ast ri ng element as specified in 8.2.2.

The content the string element shall be comprised of exactly the characters constituting the value of
the string, except that the control codes RETURN (1D) and NEW LINE (OA) may occur anywherein
the content data and shall have no significance. No other control codes (00-1F) shall appear in the
content except those escape sequences that are interpreted as character-code selection sequences as
specified in 1SO 6429.

8.3.4.5 BINARY datatype

An EXPRESS attribute value of an EXPRESS entity instance that is of the BINARY data type shall
be represented using abi nary element as specified in 8.2.2. The binary data may be included within
the XML document as content data. If the binary value is the empty sequence (length = 0), the content
data shall be empty. Otherwise, the binary value shall be encoded as either “hex” or “base64” in the
manner specified in 7.4.1.5 and the content data shall be the result of that encoding.

The binary data may be specified in an external file, and in this case a value shall be specified for the
express_binary_literal XML attribute, and the corresponding XML entity shall be defined in
the document.

In the case where the binary datais provided in an external file and is also encoded in the document,
the express_bi nary_literal XML attribute shal be specified and the PCDATA shall also be
provided.
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Thenot ati on XML attribute value shall identify the encoding that was used for the content data.

Theenpty_bits XML attribute value shall be a single digit giving the number of empty positions, if
any, in the last octet of the sequence of octets that was encoded into the content data.

NOTE - If the BINARY value is itself an “octet string”, then the length of that octet string can be
determined from the encoded value as:

- number of octets = encoding-length / 2, if the notation is “hex”, and

- number of octets = 3*encoding-length / 4, if the notation is “base64” and encoding-length modulo 4 =
0, or

- number of octets = 3*encoding-length / 4 + 1, if the notation is “base64” and encoding-length modulo
4=2,0r

- number of octets = 3*encoding-length / 4 + 2, if the notation is “base64” and encoding-length modulo
4=3.

- If the BINARY vaueisa*“bit string”, then the length of that bit string can be determined from the
encoded value as. number of bits= 8* (number of octets) —empty_bits.

8.3.4.6 EXPRESS entity datatype

An EXPRESS attribute value of a EXPRESS entity instance that is a reference to an EXPRESS entity
instance shall be represented using an entity data type reference element as specified in 8.2.5.3. The
refid XML attribute of this element shall have a value, and the value shal be the value of thei d
XML attribute of the element representing the EXPRESS entity instance in the same XML document
or of an ext ernal _refid that refers to an element representing the EXPRESS entity instance in a
remote XML document.

8.3.4.7 Aggregate data types

An EXPRESS attribute value of an EXPRESS entity instance that is of an aggregate data type shall be
represented by an element governed by the declaration specified in 8.2.8.

The content of the aggregate data type element shall be a sequence of elements, each of which is the
representation of one member of the aggregate type. The sequence of elements shall be presented in
order from first element to the last. If the EXPRESS aggregate instance has no members, the element
shall have no content. Each member of the aggregate shall be represented according to the data type of
that value as specified in 8.3.

OPTIONAL valuesin an ARRAY aggregate that are omitted shall be represented by areference to the
unset element.

8.3.4.8 ENUMERATION data type

An EXPRESS attribute value that is of an ENUMERATION data type shall be represented by the
corresponding enumeration type element specified in 8.2.4. The content of this element shall be an
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enuner ation-item eement. The content of the enuneration-item eement shal be the
enumeration id corresponding to the value, as specified in 8.2.4.

8.3.4.9 Representation of select types
An EXPRESS attribute value of an EXPRESS entity instance that is a SELECT data type shall be

represented as specified in 8.2.4. The content of this element shall be element corresponding to the
datatype of the attribute value as specified in 8.2.4.1.5.

9 Object Serialization Early Binding (OSEB)
This clause specifies a mapping from an EXPRESS schema to an early bound XML markup
declaration set called the Object Seriaization Early Binding or OSEB.

This clause is organized such that the markup declarations derived from an EXPRESS schema are
specified in 9.2 through 9.7. The use of the markup to represent datais specified in 9.8 and 9.9.

An OSEB document is capable of being mapped to a late bound document as defined in Annex B via
an Extensible Style Language Transformation (XSLT) stylesheet.

NOTE - “Object serialization” entails both the process of streaming objects into data structures and the
process of creating objects from such data structures. Object serialization can be used whenever objects are
written to or read from flat files, relational database tables, network transfer buffers, and so forth. An
algorithm describing the generation of this stylesheet is defined in Annex H.

9.1 Fundamental Concepts and Assumptions

This subclause specifies the OSEB fundamental concepts and assumptions.

9.1.1 Preconditions

The creation of OSEB XML markup declarations from an EXPRESS schema assumes that the schema
meets the following preconditions:

¥ syntactically correct EXPRESS schema.
9.1.2 Unmapped EXPRESS concepts
The OSEB does not map the following EXPRESS features:
% RULE declarations (see 9.2.2 for how RULE declarations affect the markup);

% FUNCTION declarations;
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% PROCEDURE declarations;
% CONSTANT declarations;

% Remarks.

9.2 OSEB element naming
9.2.1 Mapping EXPRESS identifiersto XML

Unless otherwise specified, every EXPRESS identifier that appears in the OSEB markup declarations
shall be mapped to an XML name, or a part of an XML name, asfollows:

The XML name shall be the same as the EXPRESS identifier except that the first character of the
XML name shall be in upper case and all other characters shall bein lower case, as specified in 4.4.2

Due to the XML naming restrictions specified in 4.4.1, any EXPRESS entity data type or defined data
type beginning with the characters “xml” ,regardless of case, shall map to an XML name beginning
with the characters “ X-m-|".

NOTE - This subclause applies to most EXPRESS defined data type names, entity hames, attribute names,
and enumerated item names. Exceptions for certain situations are specified in the subclauses dealing with
particular kinds of EXPRESS objects.

9.2.2 Namesresulting from EXPRESS named data types
Every EXPRESS schema shall have an associated XML namespace URI.

Each EXPRESS data type name shall be mapped to a qualified name as defined in the W3C
Namespaces in XML Recommendation. The local part of the qualified name shall be the EXPRESS
data type identifier mapped as specified in 9.2.1. The fully qualified name shall appear in the element
type declaration and be used to represent each XML instance if such qualification is required to
eliminate name clashes in an XML document. The non-local part of the qualified name need not be
used if there is no name clash.

For every EXPRESS named data type declared in a schema, the associated XML namespace for the
qualified name shall be that of the schema.

NOTE - For the non-local part of the URI, see Annex E for an approach to standardized URIs for use with
EXPRESS schemas defined in other parts of SO 10303 and other 1SO standards.

For elements that represent types interfaced using the REFERENCE FROM specification, the
associated XML namespace for the qualified name shall be the XML namespace of the interfaced
schema.

For elements that represent types interfaced using the USE FROM specification:

OIS0 2000 All rights reserved 69



| SO/PDT S 10303-28:2000(E)

¥ if the data type is restricted by an EXPRESS globa rule in the interfacing schema, the
associated XML namespace for the qualified name shall be the XML namespace of the interfacing
schema, and the local part of the qualified name shall be derived from the identifier for the data
typein theinterfacing schema;

¥, otherwise the associated XML namespace for the qualified name shall be the XML namespace
of the interfaced schema and the local part of the qualified name shall be derived from the
identifier for the data type in the interfaced schema.

NOTE - In the latter case, renaming does not affect the local part of the qualified name.

EXAMPLE 1 - The following illustrates a mapping of the EXPRESS REFERENCE FROM schema
interface specification.

In EXPRESS:

SCHENA BB;
REFERENCE FROM A (e as Xx);
REFERENCE FROM A (f);
USE FROM A (9);
ENTITY e;
END_ENTI TY;
END_SCHEMA,

As markup declarations:

<! ELEMENT xyz: E EMPTY> ...
<! ELEMENT xyz:F EMPTY> ...
<! ELEMENT xyz: G EMPTY> ...
<! ELEMENT E EMPTY>

In XML instance data:

<uos c¢="id10 id20 id30 id40”
xmins =" urn:isol0303-28: oseb /BB"
xm ns: xyz =" urn:isol0303-28: 0seb /A">

<E x-id="id10"/>

<xyz:E x-id="id20"/>

<xyz:F x-id="id30"/>

<xyz: G x-id="id40"/ >
</ uos>

EXAMPLE 2 - The following illustrates a mapping of the EXPRESS USE FROM schema interface
specification.

In EXPRESS:
SCHEMA b;
USE FROM a (e as x); -- maps to ...schema-b: x
USE FROM a (f); -- maps to ...schema-b:f
ENTI TY e; END _ENTITY; -- maps to ...schenmm-b: e

RULE z FOR (x, f, e);
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WHERE wr1l : (* rule constraining entities in schema b *);
END RULE;
END_SCHEMA;

As markup declarations:
<! ELEMENT X EMPTY> ...
<! ELEMENT F EMPTY>. ..
<! ELEMENT E EMPTY>. ...
In XML instance data:

<uos c¢="id20 id30 idio”
xmns =" urn:isol0303-28:0seb /b">

<X x-id="id20"/>
<F x-id="id30"/>
<E x-id="id10"/>

</ uos>

9.3 EXPRESS schema-independent element types

This subclause specifies the XML markup declarations that shall appear in every OSEB markup
declaration set. They are independent of the EXPRESS schema.

Each XML element described in this subclause shall be considered to belong to the XML namespace
designated as: urn:iso10303-28:0seb.

9.3.1 Elementsfor smpletypes

The markup declaration set shall contain the following XML markup declaration for EXPRESS
NUMBER:

<! ELEMENT nunber EMPTY>
<! ATTLI ST nunber
x-id ID #REQUI RED
val CDATA #REQUI RED>

The markup declaration set shall contain the following declaration for EXPRESS BOOL EAN:
<! ELEMENT bool ean EMPTY>
<! ATTLI ST bool ean
x-id 1D #REQU RED
val (true | false | 0| 1) #REQU RED>
The markup declaration set shall contain the following declaration for EXPRESS LOGICAL.:
<! ELEMENT | ogi cal EMPTY>

<! ATTLI ST | ogi cal
x-id ID #REQU RED
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val (true | false | unknown) #REQUI RED>
The markup declaration set shall contain the following declaration for EXPRESS STRING:

<! ELEMENT string (#PCDATA) >
<! ATTLI ST string
x-id I D #REQU RED>

The markup declaration set shall contain the following declaration for EXPRESS INTEGER:

<! ELEMENT | ong EMPTY>

<! ATTLI ST | ong
x-id 1D #REQUI RED
val CDATA #REQUI RED>

The markup declaration set shall contain the following declaration for EXPRESS REAL :

<! ELEMENT doubl e EMPTY>
<! ATTLI ST doubl e
x-id ID #REQUI RED
val CDATA #REQUI RED>

The markup declaration set shall contain the following declarations for simple type EXPRESS
BINARY, where the content data of the binary XML elements shall be encoded as specified in
7.4.15:

<! ELEMENT hex- bi nary (#PCDATA) >
<! ATTLI ST hex-bi nary

x-id | D #REQU RED

not ati on (hex) #REQUI RED>

<! ELEMENT base64- bi nary (#PCDATA) >
<! ATTLI ST base64- bi nary

x-id | D #REQU RED

not ati on (base64) #REQUI RED>

9.3.2 Elementsfor aggregatetypes

The markup declaration set shall contain the following declaration for an EXPRESS aggregate (SET,
BAG, ARRAY, or LIST) of EXPRESS NUMBER data type or a defined data type with EXPRESS
NUMBER asits underlying type.

<! ELEMENT nctn EMPTY>

<! ATTLI ST nctn
x-id 1D #REQUI RED
c CDATA #REQUI RED>

NOTE - The convention for the names of these elements is that the string “ctn” is short for the word
“collection” and prepended letters signify the data type of the collection.
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The markup declaration set shall contain the following declaration for an EXPRESS aggregate (SET,
BAG, ARRAY, or LIST) of EXPRESS INTEGER data type or a defined data type with EXPRESS
INTEGER asits underlying type.

<! ELEMENT | ctn EMPTY>

<I ATTLI ST lctn
x-id 1D #REQUI RED
c CDATA #REQUI RED>

The markup declaration set shall contain the following declaration for an EXPRESS aggregate (SET,
BAG, ARRAY, or LIST) of EXPRESS REAL data type or a defined data type with EXPRESS REAL
asits underlying type.

<! ELEMENT dctn EMPTY>

<! ATTLI ST dctn
x-id 1D #REQUI RED
c CDATA #REQUI RED>

The markup declaration set shall contain the following declaration for an EXPRESS aggregate (SET,
BAG, ARRAY, or LIST) of EXPRESS BOOLEAN data type or a defined data type with EXPRESS
BOOLEAN as its underlying type.

<! ELEMENT bctn EMPTY>

<! ATTLI ST bctn
x-id 1D #REQUI RED
c CDATA #REQUI RED>

The markup declaration set shall contain the following declaration for an EXPRESS aggregate (SET,
BAG, ARRAY, or LIST) of EXPRESS LOGICAL data type or a defined data type with EXPRESS
LOGICAL asitsunderlying type.

<! ELEMENT | bctn EMPTY>

<I ATTLI ST | bctn
x-id 1D #REQUI RED
c CDATA #REQUI RED>

The markup declaration set shall contain the following declaration for an EXPRESS aggregate (SET,
BAG, ARRAY, or LIST) of EXPRESS ENUMERATION type.

<! ELEMENT ectn EMPTY>

<! ATTLI ST ectn
x-id 1D #REQUI RED
c CDATA #REQUI RED>

The markup declaration set shall contain the following declaration for an EXPRESS aggregate (SET,
BAG, ARRAY, or LIST) of the following EXPRESS types. EXPRESS entity data types, STRING,
BINARY, SELECT, SET, BAG, ARRAY, LIST and defined types whose underlying type is
STRING, BINARY, SET, BAG, ARRAY or LIST. This element shall also represent an ARRAY of
OPTIONALSsfor any aggregated EXPRESS type.

<! ELEMENT ctn EMPTY>
<I ATTLI ST ctn
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x-id I D #REQUI RED
ctype CDATA  #REQUI RED
c | DREFS #REQUI RED>

9.3.3 Theunset element

The markup declaration set shall contain the following declaration for theunset element:

<! ELEMENT unset EMPTY>
<! ATTLI ST unset
x-id ID #REQU RED >

Theunset element represents an unset instance of any type in a sparse collection (see 9.9.10.7).

9.3.4 Theuoseement

The uos element represents a unit of serialization (see 9.8.1). It is the OSEB representation of a
schema instance in the XML document. The unit of serialization element uos shall be represented in
the markup declaration set as follows:

<! ELEMENT uos ANY>

<! ATTLI ST uos
c | DREFS #REQUI RED
unset | DREF #| MPLI ED
schemn NMITOKEN #| MPLI ED>

9.3.5 Theexternal identification elements

The edokey element provides for the external identification of a data set within the uos. The usage of
these elements is specified in 9.8.1.1. The edokey, this, |ockey, and go element type
declarations shall appear in the markup declaration set as follows:

<! ELEMENT edokey (this?, |ockey*, go*)>
<! ATTLI ST edokey

x-id I D #REQUI RED
ob | DREF #| MPLI ED
owner | DREF #| MPLI ED

xm : base CDATA #l MPLI ED
Xsi:type CDATA #l MPLI ED
xlink:type (sinple| extended | |ocator) #l MPLIED
xl'ink: href CDATA #l MPLI ED
xlink:title CDATA #l MPLI ED
xl'ink:role CDATA #l MPLI ED>

<
<

ELEMENT this (#PCDATA) >

ATTLI ST this

xl'ink:type (resource) #REQU RED
xlink:role CDATA #REQUI RED
xlink:title CDATA #l MPLI ED>

<! ELEMENT | ockey (#PCDATA) >
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<! ATTLI ST | ockey

ob | DREF #| MPLI ED
owner | DREF #| MPLI ED
xnl : base CDATA #1 MPLI ED
xsi:type CDATA #1 MPLI ED
xlink:type (locator) #l MPLIED
xlink: href CDATA #REQUI RED
xlink:title CDATA #REQUI RED
xlink:role CDATA #REQUI RED>

<! ELEMENT go EMPTY>

<! ATTLI ST go
xli nk: type (arc) #REQUI RED
xlink:from CDATA #REQUI RED
xlink:to CDATA #REQUI RED

x| i
Xl
Xl

nk:
nk:

nk

role CDATA #REQUI RED
actuate (onLoad| onRequest | undefi ned) #l MPLI ED

: show (new repl ace| enbed| undef i ned) #l MPLI ED>

9.4 XML declarationsfor EXPRESS named data types

This subclause specifies the XML markup declarations that represent the definition of data types that
are defined in the EXPRESS context schema. Each XML eement in this subclause shall belong to an
XML namespace as specified in 9.2.2.

9.4.1 EXPRESSENUMERATION types

For each EXPRESS ENUMERATION data type in the context schema, the markup declaration set
shall contain a corresponding XML element and attribute list declaration. The name of the XML
eement shall be derived from the EXPRESS data type identifier as specified in 9.2. The content
model of the XML element shall be EMPTY. The ATTLIST declaration shall contain the following
XML attributes:

% a#REQUIRED XML attribute named x- i d, of type ID;

Y% a#REQUIRED XML attribute named val , with an XML type of "(enumeration_item<1>| ...
| enumeration_item<n>)", where "enumeration_item<n>" is the nth identifier in the ordered list of
enumeration items in the EXPRESS type declaration. Each enumeration item name shall be
represented in lowercase.

EXAMPLE - The following example illustrates the mapping of EXPRESS ENUMERATION into its
corresponding XML markup declaration.

In EXPRESS:

TYPE fl ower _col our

ENUVERATI ON OF (red, yellow, white);

END_TYPE;

As markup declarations:
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<! ELEMENT Fl ower col our EMPTY >
<! ATTLI ST Fl ower _col our
x-idl D #REQU RED
val (red | yellow | white) #REQUI RED>

9.4.2 EXPRESS SELECT types

For each EXPRESS SELECT data type in the context schema, the markup declaration set shall
contain a corresponding XML element and attribute list declaration. The name of the XML element
shall be derived from the EXPRESS data type identifier as specified in 9.2.2. The content model of
the XML element shall be EMPTY. The ATTLIST declaration for the XML element shall contain the
following XML attributes:

% a#REQUIRED XML attribute named x- i d, of type ID;
¥ a#REQUIRED XML attribute named ut ype, of type NMTOKEN;

¥, a#REQUIRED XML attribute named val , of type IDREF.

EXAMPLE - The following example illustrates the mapping of EXPRESS SELECT into its corresponding
XML markup.

In EXPRESS:

TYPE efficiency = SELECT (efficiency neasure, efficiency_range);
END_TYPE;

As markup declarations:

<! ELEMENT Effici ency EMPTY>
<! ATTLI ST Effi ci ency
x-id I D #REQU RED
utype NMIOKEN #REQUI RED
val | DREF #REQUI RED>

9.4.3 EXPRESS entity data types

9.4.3.1 Instantiable entity data types

For each EXPRESS entity data type not declared to be ABSTRACT, the markup declaration set shall
contain an XML element type declaration corresponding to the EXPRESS entity data type. The name
of the XML element shall be derived from the EXPRESS data type identifier as specified in 9.2.2.
The content model of the XML element type declaration shall be EMPTY .

The markup declaration set shall contain an XML ATTLIST declaration that corresponds to the XML
element type declaration.
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The XML ATTLIST declaration shall contain a#REQUIRED XML attribute of type ID named x- i d.

For each EXPRESS attribute defined in the EXPRESS entity declaration, the XML ATTLIST
declaration shall contain one corresponding XML attribute.

For each EXPRESS local rule defined in the EXPRESS entity declaration, the XML ATTLIST
declaration shall contain one corresponding XML attribute.

If the EXPRESS entity declaration contains a SUBTY PE clause with alist of "supertypes’, the entity
data type is said to inherit the EXPRESS attributes and rules of al its supertypes. An entity data type
inherits not only the EXPRESS attributes and rules appearing in the EXPRESS entity declarations of
al of its supertypes, but aso all the EXPRESS attributes and rules they inherit. The XML ATTLIST
declaration for an entity data type shall aso include one XML attribute for each EXPRESS attribute
or local rule that the entity data type inherits.

The mapping of the EXPRESS attributes into attributes in the XML ATTLIST declaration shall be as
specified in 9.5. The mapping of the EXPRESS rulesinto attributesin the XML ATTLIST declaration
shall be as specified in 9.7. The order of the XML attributes shall not be significant.

EXAMPLE 1 - The following example illustrates the mapping of an EXPRESS ENTITY into its
corresponding XML markup.

In EXPRESS:

ENTI TY acti on_net hod;
nane : | NTEGER;

num : REAL;

END ENTI TY;

As markup declarations:

<! ELEMENT Acti on_net hod EMPTY>
<I ATTLI ST Acti on_net hod

x-id I D #REQU RED

Name CDATA #REQUI RED

Num CDATA #REQUI RED>

EXAMPLE 2 - The following example illustrates the mapping of an EXPRESS ENTITY with supertype
attributes into its corresponding XML markup.

In EXPRESS:

ENTI TY poi nt;
X : REAL;

y : REAL;
END_ENTI TY;

ENTI TY cartesi an_poi nt
SUBTYPE OF (point);

z . REAL;

END_ENTI TY;
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As markup declarations:

<! ELEMENT Poi nt EMPTY>
<! ATTLI ST Poi nt

x-id 1D #REQU RED

X CDATA #REQUI RED

Y CDATA #REQUI RED>

<! ELEMENT Cartesi an_poi nt EMPTY>
<! ATTLI ST Cartesi an_poi nt

x-id 1D #REQU RED

X CDATA #REQUI RED

Y CDATA #REQUI RED

Z CDATA #REQUI RED>

9.4.3.2 Complex entity data types

A set of EXPRESS entity data type definitions that are linked by subtype relationships define a set of
complex entity instance structures, referred to as the “evaluated set” in annex B of 1SO 10303-11.
Each member of the evaluated set specifies a list of entity data types that may be simultaneously
represented in a single instance. When this list contains more than one entity data type, the evaluated
set member is said to represent a "complex entity data type”, and the entity data types in the list are
said to be its "partia entity data types’. Within this list, an entity data type that has no subtypes, or
has no subtype that also appearsin the list, is referred to as a "leaf type" for that complex entity data

type.

NOTE 1 - Every evaluated set member has at |east one |eaf type.

When an EXPRESS complex entity data type has only one leaf type, it is said to be characterized by
the leaf type. That is, every EXPRESS entity instance that instantiates exactly the partial entity data
types of the complex entity data type is an instance of the leaf type, and has exactly the properties of
the leaf type. When the EXPRESS complex entity data type has more than one leaf type, the complex
entity data type, and all corresponding EXPRESS entity instances, are said to be uncharacterized in
the EXPRESS schema.

For every uncharacterized EXPRESS complex entity data type that is to be instantiated in the uos, the
markup declaration set shall contain a corresponding XML element type declaration. The markup
declaration set may, but need not, contain XML element type declarations corresponding to
uncharacterized EXPRESS complex entity data types that are not instantiated in the uos.

NOTE 2 - The use of 1SO 10303-11 annex B in this clause is solely to define characterized and
uncharacterized entity instances. It specifies one way of determining the set of potential entity instance
types that are implied by a EXPRESS schema.

NOTE 3 - The determination of which complex entities are to be included in the markup declaration set
may be the result of a processor evaluating the complete set of potentially instantiable complex entity data
types and then applying a defined convention to limit the size of the set. One such convention is the use of
an addendum to the EXPRESS file which is described in ISO 10303-23:1997:5.3.13.9.

The XML element for an uncharacterized EXPRESS complex entity data type shall be declared as
follows.
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¥ The XML element type name shall be the concatenation of the EXPRESS identifiers for the
leaf types, with the first letter of each leaf type identifier in upper case and the remaining lettersin
lower case. The converted EXPRESS identifiers shall appear in order according to the following
collating sequence: end-of-identifier, then digits (0-9) in ascending numerical order, then upper
case letters (A-Z) in ascending alphabetical order, then the LOW LINE mark (underscore), then
the lower case letters (a-z) in ascending a phabetical order.

% The content model of the XML element shall be EMPTY .

% The XML element type declaration shall have a corresponding XML attribute list declaration
that contains a#REQUIRED XML attribute of type ID named x- i d.

¥ For each attribute of every EXPRESS partial entity data type of the EXPRESS complex entity
data type, there shall be one XML attribute declaration derived from the EXPRESS attribute as
specified in 9.4.

¥ For each named rule appearing in the entity declaration of any EXPRESS partial entity data
type of the EXPRESS complex entity data type, there shall be one XML attribute declaration
derived from the EXPRESS rule as specified in 9.7.

% The order of the XML attributes shall not be significant.

EXAMPLE - The following example illustrates the mapping of complex entities into its corresponding
XML markup.

In EXPRESS:

SCHEMA sanpl €;

ENTI TY application_cont ext el enent

SUPERTYPE OF (product_context ANDOR product_definition_context);
name : | NTEGER

END_ENTI TY;

ENTI TY product cont ext

SUBTYPE OF (application_context_el ement);
di scipline_type : | NTEGER;

END_ENTI TY;

ENTI TY product definition_context

SUBTYPE OF (application_context_el ement);
life_cycle_stage : | NTEGER

END_ENTI TY;

END_SCHEMA;

As markup declarations:

<! ELEMENT Product _cont ext Product _definition_context EMPTY>
<I ATTLI ST Product cont ext Product _defi nition_cont ext

x-id ID #REQUI RED

Nane CDATA #REQUI RED

Di scipline_type CDATA #REQU RED

Life _cycle_stage CDATA #REQUI RED>
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9.4.3.3 EXPRESSABSTRACT entity data types

EXPRESS ABSTRACT entity data types shall have no corresponding XML markup declaration.

EXAMPLE - The following is an example of how EXPRESS ABSTRACT supertypes of EXPRESS
instances are managed in this binding.

In EXPRESS:

SCHEMA sanpl €;

ENTI TY cl osed_pl anar_curve
ABSTRACT SUPERTYPE;

area : REAL;

END_ENTI TY;

ENTITY circle

SUBTYPE OF (cl osed_pl anar _curve);
radi us : REAL;

END_ENTI TY;

END_SCHEMA;

As markup declarations:

<! ELEMENT Circle EMPTY>
<IATTLIST Circle
x-id I D #REQUI RED
Area CDATA #REQUI RED
Radi us CDATA #REQUI RED>

9.4.4 EXPRESS non-constructed defined data types

A non-constructed defined data type is an EXPRESS defined data type whose final underlying typeis
not a SELECT type or an ENUMERATION type.

For each EXPRESS defined data type with a final underlying type of EXPRESS INTEGER, REAL,
LOGICAL, NUMBER or BOOLEAN in the context schema, the markup declaration set shall contain
a corresponding XML element and attribute list declaration. The name of the XML element shall be
derived from the EXPRESS data type identifier as specified in 9.2.2. The content model of the XML
element shall be EMPTY. The ATTLIST declaration for the XML element shall contain the following
XML attributes:

% a#REQUIRED attribute named x- i d, of type ID;

¥ a#REQUIRED attribute named val , of type CDATA.

EXAMPLE 1 - The following example illustrates the mapping of EXPRESS TY PE into its corresponding
XML markup.
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In EXPRESS:

TYPE area = REAL;
END_TYPE;

As XML markup declarations:

<! ELEMENT Area EMPTY>
<! ATTLI ST Area
x-id 1D #REQUI RED
val CDATA #REQUI RED>

For each EXPRESS defined data type with a fina underlying type of EXPRESS STRING in the
context schema, the markup declaration set shall contain a corresponding XML element and attribute
list declaration. The name of the XML element shall be derived from the EXPRESS defined data type
identifier as specified in 9.2.2. The content model of the XML element shall be #PCDATA. The
ATTLIST declaration for the XML element shall contain the following XML.:

% a#REQUIRED attribute named x- i d, of type ID.

EXAMPLE 2 - The following example illustrates the mapping of EXPRESS TY PE into its corresponding
XML markup.

In EXPRESS:

TYPE | en = STRING
END_TYPE;

As XML markup declarations:
<! ELEMENT Len (#PCDATA) >
<! ATTLI ST Len
x-id I D #REQU RED>

For each EXPRESS defined data type with a fina underlying type of EXPRESS BINARY in the
context schema, the markup declaration set shall contain a corresponding XML element and attribute
list declaration. The name of the XML element shall be derived from the EXPRESS defined data type
identifier as specified in 9.2.2. The content model of the XML element shall be #PCDATA. The
ATTLIST declaration for the XML element shall contain the following XML attributes:

Y% a#REQUIRED attribute named x- i d of typeID;

¥ a#REQUIRED attribute named not at i on of type NOTATION.

EXAMPLE 3 - The following example illustrates the mapping of EXPRESS TY PE into its corresponding
XML markup.

In EXPRESS:

TYPE bi n = Bl NARY;
END_TYPE;
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As XML markup declarations:

<! ELEMENT Bi n (#PCDATA) >
<! ATTLI ST Bin
x-id |ID #REQU RED
not ati on NOTATI ON #REQUI RED>

For each EXPRESS defined data type with a final underlying type of an EXPRESS aggregate data
type (SET, BAG, ARRAY, or LIST) in the context schema, the markup declaration set shall contain a
corresponding XML element and attribute list declaration. The name of the XML element shall be
derived from the EXPRESS defined data type identifier as specified in 9.2.2. The content model of
the XML element shall be EMPTY. The ATTLIST declaration for the XML element shall contain the
following XML attributes:

% a#REQUIRED attribute named x- i d, of type ID;

% a#REQUIRED attribute named val - r of type IDREF.

EXAMPLE 4 - The following example illustrates the mapping of EXPRESS TY PE into its corresponding
XML markup.

In EXPRESS:

TYPE point_set = SET OF point;
END_TYPE;

As XML markup declarations:
<! ELEMENT Poi nt _set >
<! ATTLI ST Poi nt _set

x-id 1D #REQUI RED
val -r | DREF #REQUI RED>

9.5 XML declarationsfor EXPRESS attributes

9.5.1 Attributenaming
The XML attribute names specified in this subclause may be modified in other subclauses of clause 9.

For each XML attribute derived from an EXPRESS attribute, the XML attribute name shall be the
same as the identifier for the EXPRESS attribute, except that the first character of the XML name
shall be uppercase and al other characters shall be lowercase.

Exception: If an EXPRESS complex entity data type has two distinct EXPRESS attributes declared in
different EXPRESS entity data type declarations, and both EXPRESS attributes have the same
EXPRESS identifier, each corresponding XML attribute name shall be the concatenation of:

¥ the XML name derived as specified in 9.2 from the identifier of the EXPRESS entity data type
in which the attribute is declared, followed by
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¥ the character *." (FULL STOP or PERIOD), followed by

¥ the XML name derived from the EXPRESS attribute identifier as specified in 9.2.

NOTE 1 - The exception applies to both characterized and uncharacterized EXPRESS complex entity data
types (see 9.4.3.2)

NOTE 2 - Repeated inheritance: If an EXPRESS entity data type inherits the same attribute from different
supertypes that in turn inherit it from a common "ancestral" supertype, the two "copies' of the attribute are
not "distinct EXPRESS attributes'. They are both declared in the same entity declaration and an instance of
the entity data type has only one such attribute. The above exception does not apply. The XML ATTLIST
declaration contains only one mapping of the attribute, and the attribute name is not qualified.

EXAMPLE - The following example illustrates the mapping of attribute inheritance into its corresponding
XML markup.

In EXPRESS:

SCHEMA sanpl €;
ENTITY a;
attrl : REAL;
END_ENTI TY;

ENTITY b
SUBTYPE OF (a);
attr2 : REAL;
attr3 : | NTEGER;
END_ENTI TY;

ENTITY ¢
SUBTYPE OF (a);
attr2 : REAL;
attr3 : REAL;
attr5 . REAL;
END_ENTI TY;

ENTITY d

SUBTYPE OF (b, c);
attr4 : | NTEGER,
END _ENTI TY;
END_SCHEMA;

As markup declarations:

<! ELEMENT A EMPTY>

< ATTLI ST A

x-id | D #REQUI RED
Attrl CDATA #REQUI RED>

<! ELEMENT B EMPTY>

<! ATTLI ST B

x-id | D #REQUI RED
Attrl CDATA #REQUI RED
Attr2 CDATA #REQUI RED
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Attr3 CDATA #REQUI RED>

<! ELEMENT C EMPTY>

< ATTLI ST C

x-id | D #REQUI RED
Attrl CDATA #REQUI RED
Attr2 CDATA #REQUI RED
Attr3 CDATA #REQUI RED
Attr5 CDATA #REQUI RED>

<! ELEMENT D EMPTY>

<I ATTLI ST D

x-id | D #REQUI RED

Attrl CDATA #REQUI RED

B. Attr2 CDATA #REQUI RED
C Attr2 CDATA #REQUI RED
B. Attr3 CDATA #REQUI RED
C. Attr3 CDATA #REQUI RED
Attr4 CDATA #REQUI RED
Attr5 CDATA #REQUI RED>

9.5.2 Explicit attributes

For each EXPRESS explicit attribute of an EXPRESS entity data type declaration associated with the
XML element type declaration, the corresponding ATTLIST declaration shall contain an XML
attribute declaration corresponding to the EXPRESS attribute.

The name of the XML attribute shall be as specified in 9.5.1. If the XML attribute is declared to be of
type IDREF, the XML attribute name shall be appended with aHY PHEN '-' followed by a lower case
T

NOTE - The appending of the XML attribute name with '-r' isto facilitate XSLT mappings without DTDs.
The'-r' serves as an indicator that the attribute contains an IDREF.

If the EXPRESS attribute is declared to be OPTIONAL, then the XML attribute shall be declared to
be#IMPLIED. Otherwise, the XML attribute shall be declared to be #REQUIRED.

The type of the XML attribute shall be declared according to the data type of the EXPRESS attribute,
as specified in 9.6.

9.5.3 INVERSE attributes

For each EXPRESS INVERSE attribute of an EXPRESS entity data type declaration associated with
the XML element type declaration, the corresponding ATTLIST declaration shall contain an XML
attribute declaration corresponding to the EXPRESS attribute.

The name of the XML attribute shall be as specified in 9.5.1, except that the name shall be prepended
with the character pair 'l-' (uppercase 'l' followed by aHY PHEN '-').

The XML attribute shall be declared to be #IMPLIED.
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The type of the XML attribute shall be IDREFS.

EXAMPLE - The following is an example of how INVERSE attributes of EXPRESS instances are
managed in this binding.

In EXPRESS:

SCHEMA sanpl €;
ENTITY first;

ref : second;
END ENTI TY;

ENTI TY second;
| NVERSE
inv : first for ref;
END ENTI TY;
END_SCHEMA;

As markup declarations:
<! ELEMENT First EMPTY>
<! ATTLI ST First
x-id | D #REQU RED
Ref - r | DREF #REQUI RED>
<! ELEMENT Second EMPTY>
<! ATTLI ST Second

x-id 1D #REQUI RED
I -Inv-r | DREFS #| MPLI ED>

9.5.4 DERIVEA attributes

For each DERIVEd attribute declared in an EXPRESS entity data type declaration associated with the
XML element type declaration, the corresponding ATTLIST declaration shall contain an XML
attribute declaration corresponding to the EXPRESS attribute.

The name of the XML attribute shall be as specified in 9.5.1, except that the name shall be prepended
with the character pair 'D-' (uppercase 'D' followed by aHY PHEN '-).

The XML attribute shall be declared to be #IMPLIED.

The type of the XML attribute shall be declared according to the data type of the EXPRESS attribute,
as specified in 9.6.

EXAMPLE - The following is an example of how derived attributes of EXPRESS instances are managed in
this binding.

In EXPRESS:

SCHEMA sanpl €;
ENTI TY poi nt;
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X, Yy : REAL;
END_ENTI TY;

ENTITY circle;

X : REAL;

y : REAL;

radi us : REAL;

DERI VE

center : point := get_center(SELF);
area : REAL := 3.1416 * radi us;
END_ENTI TY;

END_SCHEMA,

As markup declarations:

<! ELEMENT Poi nt EMPTY>
<! ATTLI ST Poi nt

x-id | D #REQU RED
XCDATA #REQUI RED
YCDATA #REQUI RED>

<! ELEMENT Circle EMPTY>
<IATTLIST Circle

x-id | D #REQU RED

X CDATA #REQUI RED

Y CDATA #REQUI RED

Radi us CDATA #REQUI RED

D- Center-r | DREF #|l MPLI ED
D- Ar ea CDATA #l VPLI ED>

9.5.5 Redeclared attributes

The redeclaration of EXPRESS attributes shall have no effect on the XML markup declaration.

9.6 XML attributetypesfor EXPRESS attributes

The type of the XML attributes corresponding to EXPRESS explicit and derived attributes shall be
specified according to the data type of the EXPRESS attribute.

9.6.1 NUMBER, REAL, INTEGER attributes

The XML attribute corresponding to an EXPRESS attribute of type NUMBER or REAL or
INTEGER shall be declared to have type CDATA inthe XML markup declaration.

EXAMPLE - The following example illustrates the mapping of EXPRESS attributes of type NUMBER,
REAL, and INTEGER into its corresponding XML markup.

In EXPRESS:
ENTI TY car;
vin . NUMBER;
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m | eage : | NTEGER;
wei ght : OPTI ONAL REAL;
END_ENTI TY;

As markup declarations:

<! ELEMENT Car EMPTY>

<! ATTLI ST Car

x-id 1D #REQU RED

Vin CDATA #REQUI RED

M | eage CDATA #REQUI RED
Wei ght CDATA #| MPLI ED>

9.6.2 BOOLEAN attributes

The XML attribute corresponding to an EXPRESS attribute of type BOOLEAN shall be declared to
havetype “(true | false| 1| Q)" in the XML markup declaration.

EXAMPLE - The following example illustrates the mapping of EXPRESS attributes of type BOOLEAN
into its corresponding XML markup.

In EXPRESS:
ENTI TY car;
ai r bag : BOCLEAN;
sunr oof : OPTI ONAL BOOLEAN,
END_ENTI TY;

As markup declarations:

<! ELEMENT Car EMPTY>

<! ATTLI ST Car

x-id 1D #REQU RED

Ai rbag (true|fal se| 1] 0) #REQUI RED
Sunr oof (true|false| 1| 0)#l MPLI ED>

9.6.3 LOGICAL attributes

The XML attribute corresponding to an EXPRESS attribute of type LOGICAL shall be declared to
have type “(true | false | unknown)” in the XML markup declaration.

EXAMPLE - The following example illustrates the mapping of EXPRESS attributes of type LOGICAL
into its corresponding XML markup.

In EXPRESS:
ENTI TY car;
front _airbag : LOd CAL;
si de_airbag : OPTIONAL LOGQ CAL;
END_ENTI TY;
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As markup declarations:

<! ELEMENT Car EMPTY>

<! ATTLI ST Car

x-id | D#REQU RED

Front _airbag (true|fal se| unknown) #REQUI RED
Side_airbag (true|fal sel unknown) #l MPLI ED>

9.6.4 STRING attributes

The XML attribute corresponding to an EXPRESS attribute of type STRING shall be declared to have
type IDREF in the XML markup declaration.

EXAMPLE - The following example illustrates the mapping of EXPRESS attributes of type STRING into
its corresponding XML markup.

In EXPRESS:
ENTI TY car;
make : STRI NG
car _nodel . OPTI ONAL STRI NG
END_ENTI TY;

As markup declarations:

<! ELEMENT Car EMPTY>

<! ATTLI ST Car

x-id 1D #REQU RED

Make-r | DREF #REQUI RED

Car _nodel -r | DREF #| MPLI ED>

9.6.5 BINARY attributes

The XML attribute corresponding to an EXPRESS attribute of type BINARY shall be declared to
have type IDREF in the XML markup declaration.

EXAMPLE - The following example illustrates the mapping of EXPRESS attributes of type BINARY into
its corresponding XML markup.

In EXPRESS:
ENTI TY car;
nfg_code : BI NARY;
wel di ng_code . OPTI ONAL BI NARY;
END_ENTI TY;

As markup declarations:

<! ELEMENT Car EMPTY>
<! ATTLI ST Car
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x-id 1D #REQUI RED
M g _code-r | DREF #REQUI RED
Wel di ng_code-r | DREF #1 MPLI ED>

9.6.6 ENUMERATION-typed attributes

The XML attribute corresponding to an EXPRESS attribute whose datatypeisan ENUMERATION
datatype shall be declared in the XML markup declaration to have type “ (enumeration_item<1> | ... |
enumeration_item<n>)", where “enumeration_item<n>" is derived as specified in 9.2 from the nth
identifier in the ordered list of enumeration itemsin the EXPRESS type declaration, and each
enumeration item is represented in lowercase.

EXAMPLE - The following example illustrates the mapping of EXPRESS attributes that are
ENUMERATION typesinto the corresponding XML markup.

In EXPRESS:

TYPE fl ower_col our = ENUVERATI ON OF (red, yellow, white);
END_TYPE;

ENTI TY pl ant;

col our : flower_col our;

ext _colour : OPTIONAL fl ower col our;
END_ENTI TY;

As markup declarations:

<! ELEMENT Pl ant EMPTY>

<! ATTLI ST PI ant

x-id 1D #REQUI RED

Col our (red|yell ow white) #REQUI RED

Ext _col our (red|yell ow white) # MPLI ED>

9.6.7 SELECT-typed attributes

The XML attribute corresponding to an EXPRESS attribute whose data type is a SELECT data type
shall be declared to have type IDREF in the XML markup declaration.

EXAMPLE - The following example illustrates the mapping of EXPRESS attributes of defined types of
EXPRESS SELECT into its corresponding XML markup.

In EXPRESS:

TYPE efficiency = SELECT (efficiency neasure, efficiency_range);
END_TYPE;

ENTITY filtration_system
filtration_efficiency: efficiency;
punp_efficiency: OPTIONAL efficiency;
END_ENTI TY;
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As markup declarations:

<IELEMENT Filtration_system EMPTY>

<I ATTLI ST Filtration_system

x-id ID #REQUI RED
Filtration_efficiency-r |DREF #REQU RED
Punp_efficiency-r | DREF #| MPLI ED>

9.6.8 EXPRESS entity instance-valued attributes

The XML attribute corresponding to an EXPRESS attribute whose data type is an EXPRESS entity
datatype shall be declared to have type IDREF in the XML markup declaration.

EXAMPLE - The following example illustrates the mapping of EXPRESS attributes of type ENTITY into
its corresponding XML markup.

In EXPRESS:

ENTI TY gar den;

has_pond : fish_pond;

has_greenhouse : OPTI ONAL greenhouse;
END_ENTI TY;

ENTI TY fish_pond;
END_ENTI TY;

ENTI TY greenhouse;
END_ENTI TY;

As markup declarations:

<! ELEMENT Garden EMPTY>

<! ATTLI ST Garden

x-id | D#REQU RED

Has_pond-r | DREF #REQUI RED
Has_gr eenhouse-r | DREF #| MPLI ED>

9.6.9 Attributeswith non-constructed defined types

The XML attribute corresponding to an EXPRESS attribute whose data type is a non-constructed
defined type shall be declared to have the XML type corresponding to the underlying type of the
defined data type in the EXPRESS type declaration. The corresponding XML type shall be as
specified in clause 9.6.

EXAMPLE - The following example illustrates the mapping of EXPRESS attributes of defined types of
underlying primitivesinto its corresponding XML markup.

In EXPRESS:

TYPE nodel _nane = STRI NG
END_TYPE;
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END_TYPE;

TYPE mi | eage_type = | NTEGER,
END_TYPE;

TYPE wei ght _type = REAL;
END_TYPE;

TYPE safety feature_present = BOOLEAN;
END_TYPE;

TYPE traction_control = LOG CAL;
END_TYPE;

ENTITY car;

car _nodel : nodel _nane;

Vi n > vin_type;

m | eage : nil eage_type;

wei ght : OPTI ONAL wei ght _type;
has_airbags : safety feature_present;
has AWD : traction_control;

END_ENTI TY;

As markup declarations:

<! ELEMENT Car EMPTY>

<! ATTLI ST Car

x-id 1D #REQU RED

Car _nodel -r | DREF #REQUI RED
Vin CDATA #REQUI RED

M | eage CDATA #REQUI RED

Wei ght CDATA #| MPLI ED

Has_airbags (true|fal se| 1] 0) #REQU RED
Has _awd (true| fal se| unknown) #REQUI RED>

9.6.10 Attributes with aggr egate data types

ISO/PDT S 10303-28:2000(E)

The XML attribute corresponding to an EXPRESS attribute whose data type is an aggregate data type

shall be declared to have type IDREF inthe XML markup declaration.

EXAMPLE - The following example illustrates the mapping of EXPRESS attributes of type aggregate into

its corresponding XML markup.

In EXPRESS:

TYPE flower_color = ENUVERATI ON OF (red, yellow, white);

END_TYPE;

TYPE vehicle = SELECT(car, plane);
END_TYPE;

ENTITY car;
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make : | NTEGER;
END _ENTI TY;

TYPE pl ane = | NTEGER,
END_TYPE;

ENTI TY product;
END_ENTI TY;

ENTI TY product _definition;
attrl : SET OF | NTEGER;
attr2 : BAG[0:?] OF REAL;
attr3 : ARRAY [1:3] OF NUMBER
attr4 @ LIST [1:?] OF BOOLEAN
attr5 : SET OF LOd CAL;
attr6 : SET OF STRI NG

attr7 : LIST OF flower_color;
attr8 : SET OF vehicle;

attr9 : LIST OF product;
attr10 : ARRAY [1:2] OF ARRAY [1:2] OF REAL;
END_ENTI TY;

As markup declarations:

<! ELEMENT Product _definition EMPTY>
<! ATTLI ST Product _definition
x-id | D #REQUI RED

Attrl-r |DREF #REQUI RED
Attr2-r | DREF #REQUI RED
Attr3-r |DREF #REQUI RED
Attr4-r | DREF #REQUI RED
Attr5-r | DREF #REQUI RED
Attr6-r | DREF #REQUI RED
Attr7-r |DREF #REQUI RED
Attr8-r |DREF #REQUI RED
Attr9-r |DREF #REQUI RED
Attr10-r | DREF #REQUI RED>

9.7 Constraints

This subclause specifies the declarations that shall be present in the markup declaration set
representing constraints specified in EXPRESS entity data types.

9.7.1 Local domain rules
For each named WHERE rule in an EXPRESS entity data type declaration associated with the XML

element type declaration, the corresponding ATTLIST declaration shall contain an XML attribute
declaration corresponding to the WHERE rule.

92 OIS0 2000 All rights reserved



ISO/PDT S 10303-28:2000(E)

The name of the XML attribute shall be derived from the EXPRESS identifier for the WHERE rule as
specified in 9.2, except that the name shall be prepended with the character pair "W-' (an uppercase
"W’ followed by aHYPHEN '-).

If the name of the local WHERE rule in the EXPRESS entity data type conflicts with the name of an
inherited WHERE rule, the corresponding XML attribute name for each of the conflicting rules shall
be the concatenation of:

% The character pair 'W-', followed by

¥ the XML name derived as specified in 9.2 from the identifier of the EXPRESS entity data type
in which the WHERE rule is declared, followed by

% the character PERIOD ".", followed by

¥ the XML name derived from the EXPRESS attribute identifier as specified in 9.2.
The XML attribute shall be declared to be #iMPLIED.
The type of the XML attribute shall be “(true | false | unknown)”.

EXAMPLE - The following is an example of how named WHERE rules in EXPRESS entity data types are
managed in this binding.

In EXPRESS:

SCHEMA sanpl e;
ENTI TY acti on;
num : | NTEGER;
VWHERE

wl: num > O;
END_ENTI TY;
END_SCHEMA,

As markup declarations:

<! ELEMENT Action EMPTY>
<I ATTLI ST Action
x-id ID #REQUI RED
Nane  CDATA #REQUI RED
WW1 ( false | true | unknown) #l MPLI ED>

9.7.2 Uniquenessrules

For each named UNIQUE rule in an EXPRESS entity data type declaration associated with the XML
element type declaration, the corresponding ATTLIST declaration shall contain an XML attribute
declaration corresponding to the UNIQUE rule.
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The name of the XML attribute shall be derived from the EXPRESS identifier for the UNIQUE rule
as specified in 9.2, except that the name shall be prepended with the character pair 'U-' (uppercase’U’
followed by aHYPHEN '-").

The XML attribute shall be declared to be #IMPLIED.

Thetype of the XML attribute shall be “(true | false | unknown)”.

EXAMPLE - The following is an example of how UNIQUE attributes of EXPRESS instances are managed

in this binding.
In EXPRESS:
SCHEMA sanpl €;

ENTI TY key;
END_ENTI TY;

ENTI TY product;
id: | NTEGER
nane : key;

UNI QUE

URL : id;

UR2 : nane;
END_ENTI TY;
END_SCHEMA;

As markup declarations:

<! ELEMENT Key EMPTY>

<! ATTLI ST Key

x-id I D #REQUI RED>

<! ELEMENT Product EMPTY) >

<! ATTLI ST Product

x-id 1D #REQU RED

Id CDATA  #REQUI RED

Nanme-r | DREF
U U1l (false |
U Ur2 (false |

#REQUI RED
true | unknown)
true | unknown)

9.8 Creation of express data content

#| MPLI ED
#| MPLI ED>

This subclause specifies the rules governing the creation of the content of the express_data
element that contain data represented using the OSEB.

9.8.1 Unit of serialization

A unit of seridization isaset of XML e ements that:

94
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Y represent a graph of EXPRESS data instances that are described by a single EXPRESS
schema, designated the "context schema” for the unit of serialization, and

% have been constructed from the context schema according to the specifications in this clause,
and

% havenoloca XML references (IDREFS) to elements that are not in the set.

For each unit of serialization:

¥ One uos element shall be constructed. The content of the uos element shal consist of a
collection of XML elements representing the set of EXPRESS data instances according to the
specificationsin this clause.

% The schema XML attribute of the uos element shall identify the ‘context schema' to which
the contained data corresponds. The EXPRESS schema name shall be represented in the value of
the schema attribute as in EXPRESS, except that the first character shall be in uppercase and all
other characters shall bein lower case.

¥ Representing EXPRESS entity instances as OSEB elements may result in an unconnected
graph of elements that can be considered as a set of directed graphs. The graph is defined as a set
of nodes that are elements with ID XML attributes and a set of directed edges that are IDREF
links. These elements are the content of the uos element. Each directed graph in the set has zero
or more “root nodes’, i.e. elements that cannot be reached by traversal of the directed edges
within the graph. The x- i d value of each of these root nodes shall appear in the ¢ XML attribute
of the uos element. For any directed graph that does not have a root node, that graph has a cycle
and the x- i d value of one element from the cycle shall appear in the ¢ XML attribute of the uos
element.

Y% Every EXPRESS entity instance in the unit of serialization shall be represented by one or
more XML elementsin the content of the uos element, as specifiedin 9.8.3.

% No more than one unset element shall be contained in the uos element, as specified in 9.8.4.
If theunset element iscontained within the uos element, the unset attribute of the uos element
shall be present and shall match the x-i d value of the unset element. If the unset element is
not contained within the uos element, the unset attribute of the uos element shall not be present.

EXAMPLE - This example illustrates the unit of serialization.
In EXPRESS:

SCHEMA car _owner shi p;
ENTI TY person;
nanme : STRI NG
owns : car;
END_ENTI TY;
ENTI TY car;
make : STRI NG
car_nodel : STRING
END_ENTI TY;
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END_ SCHEMA;
In XML instance data:

<?xm version="1.0"?>
<! DOCTYPE i so_10303_28 SYSTEM "car _ownershi p.dtd">
<i so_10303_28 represent ati on_cat egor y="OSEB" >
<express_data i d="expdata0l”>
<osh: uos xml ns= “urn:isol0303-28: oseb/ Car _owner shi p”
xm ns:osb = "urn:isol0303-28: oseb"
schena=" Car _owner shi p"
c="id1i0">
<Person x-id="id10” Nane-r="s3” Oms-r="id20"/>
<Car x-id="id20” Make-r="s1” Car_nodel -r="s2"/>
<osh:string x-id="s1”">BMA/ osh: string>
<osh:string x-id="s2">Z3</osb:string>
<osh:string x-id="s3">John Q Public</osb:string>
</ osb: uos>
</ expr ess_dat a>
</iso_10303 28>

No local XML identifiers for any elements within auos element shall be referenced from outside that
uos element. Every reference from an element in one uos to an element in another uos shall use an
external reference element (see 9.3.5), even when both uos elements are in the same XML document.

The uos element (i.e. the contained data set) may contain a fixed "external" identifier in some larger
name space, which permits it to be referenced by other data sets, as an "external reference”. This
"external” identifier is represented by the edokey element and is specified in 9.3.5.

9.8.1.1 The edokey element, enter prise data objects and external identifiers

When an XML data instance within a unit of serialization is associated with a persistent external
identifier, the XML data instance is said to represent an ‘enterprise data object’ or ‘edo’ and the
persistent identifier is said to be its ‘edo key’. The edokey element specified in 9.3.5 shall represent
the persistent identifier for an XML element within a unit of serialization. For each edokey element
contained in the unit of serialization the following shall apply.

% The edokey elements shall be contained in the uos element representing the unit of
serialization.

% The ob attribute of the edokey element, if present, shall reference the x-i d of the XML
element for which it isthe persistent identifier.

% The xlink:type étribute of the edokey element, if present, shall have the value
“extended”.

¥ Externa identification of a data set within the uos element shall be provided by the edokey,
| ockey,t hi s and go elements.
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% The xlink:href, xlink:title, xl'i nk: show, and xl i nk: actuat e attributes for the
edokey element and any of its children, if present, shall contain values as specified in XML
Linking Language.

NOTE - An edokey (enterprise data object key) is the persistent identifier for an enterprise data object
(edo). It may be represented as a string and shared and persisted across middleware technologies. It is
represented as an XML information item.

EXAMPLE - This exampleillustrates a unit of serialization that contains an edo and an edo key.
In EXPRESS:

SCHEMA edo_schenm;

ENTITY edo
rels : edo_ext;

END_ENTI TY;

ENTI TY edo_ext;
role : STRING
val : edokey;

END_ENTI TY;

ENTI TY edokey;

END_ENTI TY;

END_SCHEMA;

SCHEMA car _owner shi p;
USE FROM edo_schenms;
ENTI TY person
SUBTYPE OF (edo);
nanme : STRI NG
owns : car;
END_ENTI TY;
ENTI TY car;
make : STRI NG
car_nodel : STRING
END_ENTI TY;
END_SCHEMA;

And associated instance datain afile named “www.acme.com/cardata.xml”:

#10
#20

Person(*John Q Public’, #20);
Car (‘BWV,’ Z3");

In XML instance data:

<?XM. version="1.0"?>
<! DOCTYPE iso_10303_28 SYSTEM "car _ownershi p.dtd">
<i so_10303_28 represent ati on_cat egor y="OSEB" >
<express_data id="expdata02">
<osbh: uos
xm ns= “urn:isol0303-28: oseb/ car _owner shi p”
xm ns: osb = "urn:isol0303-28: oseb"
xm ns: xl i nk="http://ww. w3. org/ 1999/ x| i nk”
schena="Car _owner shi p" c="id0">
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<osbh: edokey x-id="id0" ob="id10"
xli nk: t ype="ext ended”
xl i nk: rol e=" osb: edokey”
xm :base = "http://ww. acne. conf 1999/ edos/ per son. home" >

<osb:this xlink:type = “resource”
xlink:role = “osh:this”
xlink:title="Optional user hel p”>John Q Public</osb:this>

<osb: | ockey

xl'ink:type= “l ocator”
xli nk: href = “#xpoi nter(Person[ @ane = ‘John Q Public’
and nanespace() = ‘urn:isol0303-23: oseb/Car_ownership’'])”

xl'ink:rol e= “osbh: edo”
xlink:title="The data object John Q Public” />

<osh: go
xlink: type “arc”
xlink:from= “osb:this”
xlink:to = “osbh: edo”
xlink: actuate = “onRequest”
xlink:role = “osb:this” />

</ osb: edokey>

<Person x-id="id10” Nane-r="s3” Oms-r="id20"/>
<Car x-id="id20” Make-r="s1” Car_nodel -r="s2"/>
<osh:string x-id="s1”">BMAM/ osh: string>
<osh:string x-id="s2">7Z3</osb:string>
<osh:string x-id="s3">John Q Public</osb:string>

</ osb: uos>

</ expr ess_dat a>

</iso_10303 28>

9.8.2 Representation of EXPRESS entity instances

For each EXPRESS entity instance in the unit of serialization, the uos element shall contain an XML
element of the type corresponding to the EXPRESS entity data type as specified in 9.4.3. The XML
element shall have alocal XML identifier, and the value of the x- i d attribute shall be that identifier.

For each EXPRESS mandatory explicit attribute of the entity data type, the XML element shall have a
corresponding XML attribute, as specified in 9.4.3. The value of the XML attribute shall represent the
value of that EXPRESS attribute in the instance according to the data type of that attribute, as
specified in 9.9.

For each EXPRESS OPTIONAL explicit attribute of the entity data type, the XML element shall have
a corresponding XML attribute, as specified in 9.4.3, if the entity instance has a value for that
attribute. The value of the XML attribute shall represent the value of the EXPRESS attribute in the
instance according to the data type of that attribute as specified in 9.9. If the instance has no value for
that attribute, there shall be no corresponding XML attribute in the XML element.
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For each DERIVEd attribute of the entity data type, the XML element may have a corresponding
XML attribute, as specified in 9.5.4. If provided, the value of the XML attribute shall represent the
value of the EXPRESS attribute in the instance according to the data type of that attribute as specified
in9.9.

For each INVERSE attribute of the entity data type, the XML element may have a corresponding
XML attribute, as specified in 9.5.3. If provided, the value of the XML attribute shall represent the
value of that EXPRESS attribute in the instance according to the data type of that attribute, as
specified in 9.9.

For each named WHERE rule and each named UNIQUE rule of the EXPRESS entity data type, the
XML element may have a corresponding XML attribute, as specified in 9.7. If provided, the value of
the XML attribute shall be "true" if the expression in the rule evaluates to EXPRESS TRUE and
"false" if the constraint is not met. In those cases in which the producer of the XML document does
not evaluate a constraint, the corresponding XML attribute may be provided with a value of
"unknown", or not provided.

This part of 1SO 10303 does not specify the circumstances under which values for XML attributes
corresponding to DERIVEd and INVERSE attributes, or to WHERE and UNIQUE rules, are to be
provided.

9.8.3 Representation of the unset element

Theunset element represents a non-existent value. The uos element shall contain no more than one
unset element. Theunset element shall have alocal XML identifier and that identifier shall be the
value of the x- i d attribute of the element.

9.9 Representation of EXPRESS attribute values

This subclause describes the representations of EXPRESS attribute val ues.

9.9.1 Representation of INTEGER values

A value of EXPRESS data type INTEGER shall be represented in the form specified as Numeric
Representation 1 (NR1) in 1SO 6093, i.e. an optional HY PHEN mark followed by a sequence of one
or more digits, where the presence of the HYPHEN mark (minus sign) signifies that the vaue is
negative.

The minimum allowable value shall be -9223772036854775808, and the maximum allowable value
shall be 9223772036854775808.

EXAMPLE - The following are valid literals that may be assigned to an XML attribute that represents an
EXPRESS attribute of datatype INTEGER:

-1

0
12678967543233
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9.9.2 Representation of REAL and NUMBER values

A value of EXPRESS data type REAL or NUMBER shall be represented in one of the Numeric
Representation forms (NR1, NR2, NR3) specified in 1SO 6093.

NOTE 1 - The genera form of content data conforming to NR1, NR2 or NR3 is an optional minus-sign
(HYPHEN mark), followed by a sequence of one or more digits designating the integral part, optionally
followed by afractional part consisting of a decimal-point (either PERIOD or COMMA) and a sequence of
one or more digits, optionally followed by an exponent part consisting of the letter “€” or “E”, asign (PLUS
or HYPHEN) and a sequence of one or more digits.

The instance data value of an XML attribute representing an EXPRESS REAL or EXPRESS
NUMBER shal correspond to the IEEE 754 double-precision 64-bit floating point type [IEC
550:1987 = |IEEE 754-1985]. The basic value space of such a data value consists of the values m x

2"e,

and

where mis an integer whose absolute value is less than 2753, and e is an integer between —1075
970, inclusive.

In addition, where data type REAL is considered to be extended by infinite values and exceptional
values, the extended values shall be represented as follows:

¥ the character sequence "INF" shall designate a positive infinite value;
¥ the character sequence "-INF" shall designate a negative infinite value;

¥ the character sequence "NaN" shall designate any exceptional value.

NOTE 2 - Infinite and exceptiona values are specified for computational arithmetic conforming to IEC
559:1994 "Floating-point arithmetic for microprocessors’ and other standards.

EXAMPLE - The following are valid literals that may be assigned to an XML attribute that represents an
EXPRESS REAL or EXPRESS NUMBER:

-1E+4

1267. 43233E+12
12. 78e-2

12

I NF

9.9.3 Representation of BOOLEAN values

A value of EXPRESS BOOLEAN data type shall be represented by one of the following character
sequences:

100

Y "0" or "false" shall designate the value FAL SE;

% "1" or "true" shall designate the value TRUE.
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9.9.4 Representation of LOGICAL values

A vaue of EXPRESS LOGICAL data type shall be represented by one of the following character
Sequences:

¥, "false" shall designate the value FAL SE;
% "true' shall designate the value TRUE;

% "unknown" shall designate the value UNKNOWN.

9.9.5 Representation of STRING values

For avalue of EXPRESS STRING data type, the uos element shall contain an XML st ri ng element
(see 9.3.1) and the content of that element shall be the encoding of the EXPRESS STRING using the
same encoding as specified in 7.4.1.4. The stri ng element shall have an XML identifier and that
identifier shall be the value of the x- i d attribute of the st ri ng e ement.

Thelocal XML identifier for the st ri ng element shall represent the STRING value as the value of an
EXPRESS attribute, or as a member of an aggregate value or as an instance of a select type.

9.9.6 Representation of BINARY values

For a value of EXPRESS BINARY data type, the uos element shall contain an XML hex_bi nary
dement or base64_binary element (see 9.3.1), and the content of that element shall be the
encoding of the EXPRESS BINARY value using the corresponding encoding as specified in 7.4.1.5.
The XML element shall have an XML identifier and that identifier shall be the value of the x-i d
attribute of the XML element.

The local XML identifier shall represent the BINARY value as the value of an EXPRESS attribute, or
as amember of an aggregate value or as an instance of a select type.

9.9.7 Representation of ENUMERATION items

A value of an EXPRESS ENUMERATION type (an enumeration item) shall be represented by the
XML name of that value (enumeration item), derived as specified in 9.2.1.

9.9.8 Representation of EXPRESS entity instances as values of attributes

For any EXPRESS entity instance used as the value of an attribute, the uos element shall contain an
XML element corresponding to the EXPRESS entity instance as specified in 9.8.2. The local XML
identifier for the EXPRESS entity instance element shall represent the reference to the EXPRESS
entity instance as the value of an EXPRESS attribute, or as a member of an aggregate value, or as an
instance of a select type.
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9.9.9 Representation of valuesof SELECT types

For any value used as a value of an EXPRESS SELECT data type, the uos element shall contain an
XML element of the type corresponding to the SELECT data type as specified in 9.6.7, hereafter
called the select element. The select element shall have alocal XML identifier and that identifier shall
be the value of the x- i d attribute of the element.

The value of the SELECT data type shall instantiate one of the EXPRESS data types in the select list
of the EXPRESS declaration of the SELECT data type. The value of the ut ype attribute of the select
element shall indicate which EXPRESS data type in the select list is being instantiated. The value of
the ut ype attribute shall be the XML name token of the element corresponding to that EXPRESS
datatype, as specified in 9.2.

In addition, the uos element shall contain an XML element of the type corresponding to the structure
of the valueitself, herein called the value element, as follows:

% if the value is a NUMBER value, the value element shall be a nunmber eement (see 9.2.1),
and the val attribute of that element shall be the NUMBER value represented as specified in
9.9.2;

% if thevalueisaREAL value, the value element shall be adoubl e element (see 9.2.1), and the
val attribute of that element shall be the REAL value represented as specified in 9.9.2;

Y% if the value is an INTEGER value, the value element shall be al ong element (see 9.2.1), and
theval attribute of that element shall be the INTEGER value represented as specified in 9.9.1;

% if the valueis a BOOLEAN value, the value element shall be abool ean element (see 9.2.1),
and the val attribute of that element shall be the BOOLEAN value represented as specified in
9.9.3

% if the value is a LOGICAL value, the value element shall be al ogi cal element (see 9.2.1),
and the val attribute of that element shall be the LOGICAL value represented as specified in
9.9.4;

Y% if the value is a STRING value, the value element shall be ast ri ng element as specified in
9.9.5;

% if the value is a BINARY value, the value element shall be a hex_bi nary element or a
base64_bi nary element as specifiedin 9.9.6;

Y% if the value is an EXPRESS entity instance identifier value, the value element shall be an
element representing the entity instance, as specified in 9.9.8;

Y% if the value is a value of an EXPRESS non-constructed defined data type, the value element

shall be an XML element of the type corresponding to the EXPRESS data type, as specified in
9.9.11.
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% if the value is an enumeration item, the value element shall be an XML element of the type
corresponding to the enumeration data type, as specified in 9.3.1, and the val attribute of that
element shall be the enumeration item value represented as specified in 9.9.7,

¥ if the value is to be interpreted as a value of another SELECT data type, the value shall be
represented as specified in this subclause, and the select element of that representation shall be the
value element of this representation;

¥ if the value is a value of an aggregate data type, the value shall be represented as specified in
9.9.10 and the collection element shall be the value element.

The value e ement shall have alocal XML identifier, and that identifier shall be the value of thex-i d
attribute of the value element.

The value of the val attribute of the select element shall be the local XML identifier for the value
element.

NOTE - The value element depends on the ultimate underlying type of the EXPRESS value, that is, the
EXPRESS data type that defines the structure of the representation. The ut ype attribute of the select
element identifies the data type that the EXPRESS data value instantiates.

The local XML identifier for the select element shall represent the SELECT value as the value of an
attribute or as a member of an aggregate value.

9.9.10 Representation of aggregate values

The representation of EXPRESS aggregate values, excluding those that are members of a sparse
array (ARRAY OF OPTIONAL ), is specified for the various base types in 9.9.10.1 — 9.9.10.6.

The representation of EXPRESS aggregate values that are members of a sparse array (ARRAY OF
OPTIONAL) is specified in 9.9.10.7.

9.9.10.1 Aggregates of smplevalues
For a value of any EXPRESS aggregate data type (SET, LIST, BAG, ARRAY) whose base type is
NUMBER, REAL, INTEGER, BOOLEAN, LOGICAL, any ENUMERATION datatype, or adefined
datatype based on any of these, the uos element shall contain a corresponding "collection" element as
definedin 9.3.2. Specificaly:

% for an aggregate of type NUMBER, the collection element shall be an nct n element;

% for an aggregate of type REAL, the collection element shall beadct n element;

% for an aggregate of type INTEGER, the collection element shall bean| ct n element;

%, for an aggregate of type BOOLEAN, the collection element shall be abct n element;

¥ for an aggregate of type LOGICAL, the collection element shall bean | bct n element;
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% for an aggregate of any ENUMERATION data type, the collection element shall be an ect n

element.

The collection element shall have alocal XML identifier and that identifier shall be the value of the
x-i d attribute of the collection element. The value of the contents attribute, ¢ , of the collection
element shall be alist of the representations of the component values of the aggregate value. Each of
the component values shall be represented according to its data type, as specified in 9.9.1-9.9.4 and
9.9.7. The list members shall be separated by whitespace as specified in the XML 1.0

Recommendation.

Thelocal XML identifier for the collection element shall represent the aggregate value as the value of
an attribute or as amember of another aggregate value.

EXAMPLE - The following example illustrates the representation of aggregates of simple values as XML

instance data.

In EXPRESS:

TYPE fl ower _col or = ENUVERATI ON OF

END_TYPE;

ENTI TY product _definition;

attrl :

SET OF | NTECGER,;

attr2 : BAG[0:?] OF REAL;
attr3 : ARRAY [1:3] OF NUMBER
attr4 : LIST [1:?] OF BOOLEAN
attr5 : SET OF LOd CAL;
attr6 : SET OF STRI NG

attr7 : LIST OF flower_color;

END_ENTI TY:

As markup declarations:

<! ELEMENT Product _definition EMPTY>
<! ATTLI ST Product _definition
x-id | D #REQUI RED

(red, yellow, white);

Attrl-r |IDREF #REQUI RED
Attr2-r |IDREF #REQUI RED
Attr3-r |IDREF #REQUI RED
Attr4-r |IDREF #REQUI RED
Attr5-r |IDREF #REQUI RED
Attr6-r |IDREF #REQUI RED
Attr7-r |IDREF #REQU RED>
In XML instance data:
<Product definition x-id = “id10” Attrl-r = “idl” Attr2-r = “id2”
Attr3-r = “id3” Attr4-r = “id4” Attr5-r = “idb”
Attr6-r = “id6” Attr7-r = “id7"/>
<ctn x-id = “id6” ctype="string" ¢ = “id60 id70” />
<lctn x-id = “idl” ¢ =“012" />
<dctn x-id = “id2”" ¢ = “2.3 4.5" />
<nctn x-id = “id3” ¢ =*"1.2 2 3.4" />
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<bctn x-id = “id4” ¢ = “true true false” />
<Ibctn x-id = “id5” ¢ = “true unknown” />
<ectn x-id = “id7” ¢ = “red red white” />
<string x-id “id60” >hi </ string>

<string x-id “id70”>t here you</string>

9.9.10.2 Aggregatesof STRING or BINARY values

A value of any EXPRESS aggregate data type (SET, LIST, BAG, ARRAY) whose base type is
STRING or BINARY or a defined data type based on STRING or BINARY shall be represented as
follows:

¥ each component of the aggregate value shall be represented according to its (underlying) data
type, as specified in 9.9;

Y% the uos element shall contain an XML ct n element. The element shal have a local XML
identifier and that identifier shall be the value of the x- i d attribute of the ct n element. The value
of the ct ype attribute shall be the XML element type name of the string or binary representation
element that makes up the collection appended with the character pair ‘[]’. The vaue of the
contents attribute, c, of the ct n element shall be a list of the local XML identifiers for the
elements containing the component values. The list shall have the XML IDREFS form.

NOTE - The appending of the ctype attribute value with the character pair [ ]' is to facilitate XSLT
mappings without DTDs. The'[ ]' serves as an indicator as to the dimension of the collection represented.
If it appears once, the representation is of a one-dimensional array or collection. If it appears twice, the
representation is that of atwo-dimensional array or collection and so forth.

The local XML identifier for the collection (ct n) element shall represent the aggregate value as the
value of an attribute or as amember of another aggregate value.

EXAMPLE - The following example illustrates the representation of aggregates of string values as XML
instance data.

In EXPRESS:
ENTI TY product _definition;
attrl : SET OF STRING
END_ENTI TY;
As markup declarations:
<! ELEMENT Product definition EMPTY>
<I ATTLI ST Product _definition
x-id | D #REQUI RED
Attrl-r |IDREF #REQU RED>
In XML instance data:

<Product definition x-id = “id10” Attrl-r = “idl1"/>
<ctn x-id = “idl” ctype="string[]" ¢ = “id60 id70" />
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<string x-id
<string x-id

“id60” >hi </ string>
“id70” >t here you</string>

9.9.10.3 Aggregates of aggregate values

A value of any EXPRESS aggregate data type (SET, LIST, BAG, ARRAY) whose base type is also
an aggregate data type shall be represented as follows:

¥ each component of the aggregate value shall be represented according to its (underlying) data
type, as specified in 9.9.10.

NOTE - Every component of the aggregate value isitself an aggregate value.

% The uos element shall contain act n element. The element shall have alocal XML identifier
and that identifier shall be the value of the x-i d attribute of the ct n element. The value of the
ctype attribute shall be the XML name of the base type collection element that is being
aggregated appended with the character pair ‘[]’ for each level of nesting. The value of the
contents attribute, c, of the ct n element shall be alist of the local XML identifiers for the ct n
elements representing the component values. The list shall have the XML IDREFS form.

EXAMPLE - For the EXPRESS attributes of aggregates of aggregates:
In EXPRESS:

ENTI TY spread_sheet;

attrl : SET OF SET OF NUMBER;

attr2 : BAG[0:?] OF BAG[0:?] OF | NTEGER,
attr3 : ARRAY [1:2] OF ARRAY [1:2] OF REAL;
attr4 : LIST [1:?] OF LIST [1:?] OF BOOLEAN
END_ENTI TY;

As markup declarations:

<! ELEMENT Spread_sheet EMPTY>
<! ATTLI ST Spread_sheet

Attrl-r |DREF #REQUI RED
Attr2-r | DREF #REQUI RED
Attr3-r | DREF #REQUI RED
Attr4-r | DREF #REQUI RED>

In XML instance data:

<Spread_sheet x-id = “id10” Attrl-r = "“id20” Attr2-r = “id30” Attr3-r
= “id40” Attr4-r = “id50"/>
<ctn x-id = "“id20” ctype="nctn[][]" ¢ = “id60 id70"/>

<nctn x-id “ide0” ¢ =“1.0 2.0"/>
<nctn x-id “i1d70” ¢ ="“3.4 4.4"/>
<ctn x-id = “id30" ctype="lctn[][]" ¢ = “id80 id90” />
<lctn x-id “idg80” ¢ = *“1.1 2.1"/>
<lctn x-id “id90” ¢ = “3.3 2.1"/>
<ctn x-id = “id40” ctype="dctn[][]" ¢ = “idl100 id110"/>
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<dctn x-id = “id100” ¢ = “1.1 2.1"/>

<dctn x-id = “id110” ¢ = “3.3 2.1"/>

<ctn x-id = “id50” ctype="bctn[][]" ¢ = “id120 id130"/>
<bctn x-id = “id120”" ¢ = “true”"/>

<bctn x-id = “id130” ¢ = “false false"/>

9.9.10.4 Aqggregates of valuesof SELECT types

A value of any EXPRESS aggregate data type (SET, LIST, BAG, ARRAY) whose base type is a
SELECT datatype shall be represented as follows:

¥ each component of the aggregate value shall be represented as a value of the SELECT data
type, as specified in 9.9.9;

% the uos element shall contain an XML ct n element. The element shal have a local XML
identifier and that identifier shall be the value of the x- i d attribute of the ct n element. The value
of the ct ype attribute shall be the XML name of the EXPRESS SELECT element that makes up
the collection appended with the character pair ‘[]’. The value of the contents attribute, c, of the
ct n element shall be alist of the local XML identifiers for the select elements for the component
values. Thelist shall have the XML IDREFS form.

The local XML identifier for the collection (ct n) element shall represent the aggregate value as the
value of an attribute or as amember of another aggregate value.

EXAMPLE - The following examples illustrate the representation of aggregates of EXPRESS SELECT
typesin the XML markup.

In EXPRESS:

TYPE vehicle = SELECT(car, plane);
END_TYPE;

ENTI TY car;
make : | NTEGER;
END_ENTI TY;

TYPE pl ane = | NTEGER,;
END_TYPE;

ENTI TY person;

attrl : SET OF vehicle;

attr2 : BAG[0:?] OF vehicle;
attr3 : ARRAY [1:2] OF vehicle;
attr4 @ LIST [1:?] OF vehicle;
END_ENTI TY;

As markup declarations:
<! ELEMENT Vehicl e EMPTY>

<! ATTLI ST Vehicl e
x-id 1D #REQUI RED
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ut ype NMTOKEN #REQUI RED
val |DREF #REQUI RED>

<! ELEMENT Per son EMPTY>
<! ATTLI ST Per son

x-id ID #REQUI RED
Attrl-r |IDREF #REQUI RED
Attr2-r IDREF #REQUI RED
Attr3-r |IDREF #REQUI RED
Attr4-r | DREF #REQUI RED>

In XML instance data:

<osh:uos xIms:ex = “urn:isol0303-28: oseb/ Sanpl e”

xm ns: osb = “urn:isol0303-28: oseb”

c="id10">

<ex:Vehicle x-id = “id100” utype ="ex: Car”
val = "idl110"/>

<ex:Car x-id = "“idl110” Make = “14"/>
<ex: Vehicle x-id = “id120” utype = “ex: Car”
val = “id130"/>
<ex:Car x-id = “id130” Make = “15"/>
<ex:Vehicle x-id = "“id140” utype = “ex: Pl ane”
val = “id150"/>
<osh:long x-id = “idl150” val = “152"/>
<ex: Vehicle x-id = “idl160” utype = “ex: Car”
val = "id130"/>
<ex:Vehicle x-id = “id180" utype = “ex: Pl ane”
val = “id190"/>
<osh:long x-id = “id190” val = “80"/>
<ex: Vehicle x-id = “id200” utype = “ex: Pl ane”
val = "id210"/>
<osh:long x-id = "“id210” val = “727"/>
<ex: Person x-id = “id10” Attr1-r = “id20” Attr2-r = “id30" Attr3-r =
“id40”
Attr4-r = “ids0"/>

“id100 id120"/>
“id100"/ >

“id140 id160"/>
“id180 id200"/>

<osb:ctn x-id
<osb:ctn x-id
<osh:ctn x-id
<osh:ctn x-id
</ osb: uos>

“id20” ctype="Vehicle[]"
“id30” ctype="Vehicle[]"
“id40” ctype="Vehicle[]"
“id50” ctype="Vehicle[]"

o000
I T

9.9.10.5 Aggregates of EXPRESS entity instances

A value of any EXPRESS aggregate data type (SET, LIST, BAG, ARRAY) whose base type is an
EXPRESS entity data type shall be represented as follows:

¥% the uos eement shall contain an element representing each EXPRESS entity instance in the
aggregate value as specified in 9.8.2;

% the uos element shall contain an XML ct n element. The e ement shall have alocal XML
identifier and that identifier shall be the value of the x- i d attribute of the ct n element. The value
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of the ct ype attribute shall be the XML name of the element representing the EXPRESS entity
data type that makes up the collection appended with the character pair ‘[]’. The value of the
contents attribute, c, of the ct n element shall be a list of the loca XML identifiers for the
elements corresponding to the component entity instances. The list shall have the XML IDREFS
form.

The local XML identifier for the collection (ct n) element shall represent the aggregate value as the
value of an EXPRESS attribute or as a member of another aggregate value.

EXAMPLE - The following example illustrates the representation of an aggregate of an EXPRESS entity
data typein the XML markup.

In EXPRESS:
ENTITY bed;
holds_plants : SET [1 : ?] OF outdoors_plant;
END_ENTI TY;
ENTI TY out doors_pl ant;
col our . flower_colour;
END_ENTI TY;

In XML instance data:

<uos xIlmms:njg = “urn:isol0303-28: oseb/ M _j ones_gar den”
xm ns:osb = “urn:isol0303-28: oseb”
c="bedl” >

<mj g: Bed x-id="bedl” |-Holds_pl ants="plant_set3" />

<osh:ctn x-id="plant_set3" ctype="njg: Qutdoor_plant[]" c="opl
op2"/ >

<nmj g: Qutdoors_pl ant x-id="opl" Col our="red" />

<mj g: Qut doors_pl ant x-id="op2" Col our="yell ow' />
</ uos>

9.9.10.6 Aggregates of values of defined data types
A value of any EXPRESS aggregate data type (SET, LIST, BAG, ARRAY) whose base-type is a non-
constructed defined data type shall be represented as if it were an aggregate of the underlying type of

that defined data type. This rule shall be applied recursively until the underlying type is not a non-
constructed defined data type.

9.9.10.7 ARRAY OF OPTIONAL

A value of an EXPRESS array data type with the OPTIONAL keyword may have array members with
no assigned value. For each such EXPRESS array datatype:

¥% thect n element shall be used to represent the EXPRESS array datatype;
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¥, each array member with no assigned value shall be represented by the local XML identifier of
theunset element, as specifiedin 9.8.3.

EXAMPLE - The following example illustrates the mapping of EXPRESS attributes which are sparse
ARRAY sinto its corresponding XML markup.

In EXPRESS:

ENTI TY product _definition;

attrl : OPTIONAL SET OF | NTEGER
attr2 : ARRAY [0:?] OF OPTI ONAL REAL;
END_ENTI TY;

As markup declarations:

<! ELEMENT Product _definition EMPTY>
<I ATTLI ST Product _definition

x-id | D #REQUI RED

Attrl-r |DREF # MPLI ED

Attr2-r |IDREF #REQU RED>

In XML instance data:

<osb: uos xm ns = "urn:isol0303-28: oseb/ Sanpl e"
xm ns: osb = “urn:i sol0303-28: oseb”

c="idl0" >
<Product _definition x-id = "id10" Attr2-r = "id20"/>
<osh:ctn x-id = "id20" ctype="osh:double[]" ¢ = "id30 idnull
idnull id40 id50"/>
<osh:double x-id = "id30" val = "2.3"/>
<osh: double x-id = "id40" val = "7.6"/>
<osh: double x-id = "id50" val = "9.6"/>
>

<osb:unset x-id="idnull"/
</ osb: uos>

9.9.11 Representation of values of non-constructed defined data types

In the instance data, the value of each XML attribute that references an EXPRESS defined data type
with a final underlying type of NUMBER, BOOLEAN, LOGICAL, INTEGER or REAL shal be
represented as a value of the final underlying type. In the instance data, the value of each XML
attribute that references element representing an EXPRESS defined data type shall be the value of the
x-id attribute of the element representing that EXPRESS defined data type as defined in 9.4.4.

An EXPRESS defined data type is defined in an EXPRESS type declaration in terms of an
underlying type. The underlying type of an EXPRESS defined data type may itself be an EXPRESS
defined data type, which is defined by an EXPRESS type declaration to be based on a “deeper”
underlying type, and so on. But ultimately there must be a “final underlying type’ that is not itself an
EXPRESS defined data type. An EXPRESS defined data type is said to be “based on” its “final
underlying type”.
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The representation of avalue of a non-constructed defined data type depends on how the value is used
and on the “final underlying datatype”.

9.9.11.1 Representation asavalue of an attribute

When a value of a non-constructed defined data type appears as the value of an EXPRESS attribute, it
is represented in the value of the corresponding XML attribute as if it were a value of its fina
underlying type, according to the appropriate subclause of 9.9.

9.9.11.2 Representation asa member of an aggregate value

When a value of a non-constructed defined data type appears as the member of an aggregate value,
except when it isamember of an ARRAY OF OPTIONAL (see 9.9.11.3), it shall be represented as if
it were a member of an aggregate of the underlying type of that defined data type, according to the
appropriate subclause of 9.9.10.

9.9.11.3 Representation as a member of a select type or an array of
OPTIONAL

When a value of a non-constructed defined data type appears as a member of an array of optional
values, or as a value of a SELECT type, the uos shal contain an XML element of the type
corresponding to the non-constructed defined data type as defined in 9.4.4.

The XML element shall have alocal XML identifier and that identifier shall be the value of the x-i d
attribute of the XML element. The loca XML identifier shall represent the value of the non-
constructed defined data type in the representation of the value of the aggregate or select type.

% if thefinal underlying typeis NUMBER or REAL, theval attribute of the XML element shall
be the value of the non-constructed defined data type represented as specified in 9.9.2;

% if the final underlying type is INTEGER, the val attribute of the XML element shall be the
value of the non-constructed defined data type represented as specified in 9.9.1;

% if the final underlying type is BOOLEAN, the val attribute of the XML element shall be the
value of the non-constructed defined data type represented as specified in 9.9.3;

¥ if the final underlying type is LOGICAL, the val attribute of the XML element shall be the
value of the non-constructed defined data type represented as specified in 9.9.4;

¥ if the final underlying typeis STRING, the content of the XML element shall be the encoding
of the value of the non-constructed defined data type using the same encoding as specified in
7.4.1.4;

% if thefina underlying typeis BINARY, the content of the XML element shall be the encoding

of the value of the non-constructed defined data type using the “hex” or “base64” encoding as
specified in IETF RFC 2045, and the not at i on attribute shall specify which of theseis used.
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% if the final underlying type is an ENUMERATION type, the val attribute of the XML
element shall be the value of the non-constructed defined data type represented as specified in
9.9.7;

¥ if the final underlying type is an aggregate type, the value of the non-constructed defined data
type shall be represented as specified in 9.9.10, and the value of the val - r attribute of the XML
element shall match the x- i d value of the collection element.

% if the final underlying type is a select type, the value of the non-constructed defined data type
shall be represented as specified in 9.9.9, and the value of the val -r attribute of the XML
element shall match the x- i d value of the select element.

10 XML document creation

An XML document based on this part of 1SO 10303 may contain the representation of one or more
EXPRESS schemas, the representation of one or more sets of data based on EXPRESS schemas or a
combination of the representation of EXPRESS schemas and data. Any combination of the possible
markups specified in this part of 1SO 10303 for the representation of data may also appear in the same
XML document.

The XML Namespace Recommendation shall be used to resolve any XML name clashes in an XML
document resulting from the inclusion of data or EXPRESS schemas represented using any markup
declaration set specified in, resulting from or architecturally compatible with this part of 1SO 10303.
If the document is to contain identically named elements from different EXPRESS schemas or from
different bindings, then XML namespace prefixes shall be applied to the element information items. If
necessary, the appropriate namespace prefix shall be applied to the corresponding ELEMENT and
ATTLIST in the markup declarations.

10.1 General XML document structure using binding representation

An XML document based on this part of 1SO 10303 shall begin with an XML declaration where the
ver si on is“1.0". Additional XML attributes may be required in the remainder of this clause.

An XML document based on this part of SO 10303 shall include thei so_10303_28 element. In the
case that the XML document contains document header information, that information shal be
represented using thei so_10303_28_header element.

EXAMPLE - An XML document containing only a schema could begin as follows.

<?XM_ version="1. 0" encodi ng="utf-8"?>
<i so_10303_28 representati on_cat egory="SCHEMA DECL” version="PDTS" >
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10.2 Representation of EXPRESS schemas

Any XML document that includes the representation of one or more EXPRESS schemas as specified
in this part of 1SO 10303 shall include an expr ess_schenma element for each EXPRESS schema and
the necessary elements for the representation of, or external reference to, that EXPRESS schema.

The content of each express_schenma element shall represent the EXPRESS schema using one of
the following:

¥% theschenma_decl element and the markup specified in Annex C;
Y% theschena_t ext element as specifiedin 6.3.2; or

Y% reference to an EXPRESS schema that is outside the XML document, using the
external _refid element. Any external reference to a EXPRESS schema that is not
represented using the schema_decl or schenma_t ext elements is outside the scope of this part
of 1SO 10303.

If the representation of any schema in the XML document is specified using the markup declaration

set specified in Annex C, the, schenma_decl element shall be included in the schema_decl XML
parameter entity declaration.

10.3 Representation of data
Any XML document that includes the representation of one or more sets of data corresponding to a
EXPRESS schema as specified in this part of 1SO 10303 shall include one or more expr ess_dat a
elements. The content of each expr ess_dat a element shall be one of the following:

% theschena_i nst ance element as specified in 7.1;

% an element replacing the schema_i nst ance element as specifiedin 10.3.2.1 or 10.3.3.

This part of 1SO 10303 specifies several methods for representing data corresponding to an EXPRESS
schemain an XML document. These methods include the following:

¥ use of the late binding for data representation;
¥ use of the EXPRESS-typed Early Binding for data representation;
¥ use of the Object Serialization Early Binding for data representation;

% use of any markup for data representation that is architecturally compatible with the late
binding for data representation.

Notations may be added to the internal subset for any external files referenced in the XML document.

EXAMPLE - This shows two graphics files being referenced.
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<! DOCTYPE i so_10303_28 SYSTEM "URI of governi ng markup decl aration
set" >

<! NOTATI ON j pg SYSTEM "sonet hi ng or other">

<IENTITY xyz "filel.jpg" NDATA jpg>

<IENTITY xxx "file2.jpg" NDATA jpg>

1>

10.3.1 Late binding XML documents

Annex B specifies the late binding markup declaration set for the representation of data corresponding
to an EXPRESS schema. Clause 7 specifies the rules for the use of that markup declaration set to
represent data. An XML document including data represented using the late binding shall conform to
Annex B and Clause 7.

In the case that an XML document includes data represented using the late binding, the EXPRESS
schema corresponding to each schema_instance element shall be identified using the
express_schenma_nanme XML attribute of the schena_i nst ance element. The EXPRESS schema
need not be referenced or represented in the XML document.

10.3.2 EXPRESS-typed Early Binding XML documents

Clause 8 specifies how to generate an ETEB markup declaration set for the representation of data
corresponding to an EXPRESS schema. The XML document may be only an ETEB XML document
(i.e., contains data which only conforms to the ETEB), or it may be a Mixed binding XML document.
Requirements for the creation of Mixed binding XML document are specified in 10.3.4. This
subclause specifies how an XML document conforming to the ETEB markup declaration set shall be
constructed.

10.3.2.1 Construction of Document Type Declaration

The markup declarations specified in clause 8 constitute the DTD for an XML document that
conformsto the ETEB as modified in this subclause.

A schena_i nst ance XML parameter entity shall be included in the DTD. The value of the XML
parameter entity shall be asfollows.

If the data in the XML document is governed by a single schema, the value of the
schema_i nst ance XML parameter entity shall be the name of the context schema element type
declaration as specified in 8.2.3.

EXAMPLE 1 - For the following EXPRESS schema :
SCHEMA nr _j ones_garden; ...END _SCHEMA;
The XML parameter entity is

<IENTITY % schena_i nstance “M _jones_garden-schema” >
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If the data in the ETEB XML document is governed by multiple schemas, the value of the

schema_i nst ance XML parameter entity shall be a choice of the names of the schema element type
declarations as specified in 8.2.3.

EXAMPLE 2 - For the following EXPRESS schemas:

SCHEMA nr _j ones_garden; ... END_SCHEMA;
SCHEMA nr_snit hs_garden; ...END_SCHEMA,

The XML parameter entity is:

<IENTITY % schena_i nstance “(M _jones_garden-schena |
M _smiths_garden-schema)” >

10.3.2.2 Creatingan ETEB XML document

An ETEB XML document shall begin with an XML declaration that includes the st andal one XML
attribute with avalue of “no”.

EXAMPLE 1- Thisis an example ETEB XML declaration.
<?XM. version="1.0" standal one="no” ?>

NOTE - The attribute “st andal one=" no’ " is required because the markup declaration set specified in
clause 8 uses default and fixed attribute values for many elements.

The XML declaration shall be immediately followed in the XML document by the following
processing instruction (see Annex A.3 of ISO/IEC 10744:1997, as amended via Amendment 1) to
establish the relationship between the ETEB as a client and the late binding as an architectural form
replacing “iso_10303_28.dtd” with the appropriate dt d- syst em i d value:

<?1 S10744 arch nane="iso_10303_28"
dtd-systemid="i so_10303_28. dtd"
dt d- publ i c-id="1SO 10303-28: 2000/ / DTD

10303 _28 Architectural DTD//EN
formatt="Iate-bound-el ement”
suppressor-att="1at e-bound- processi ng”
renaner - att="1 at e- bound- nane”
doc-elemform="iso_10303_28"

aut o=" nAr cAut 0"
2>

NOTE - Systems that recognize this as an architectural processing instruction will use the information in
this element to process a document conforming to this clause as if it were a document that conforms to the
late bound requirements specified in clauses 6 and 7. It will be ignored by non-architecturally-aware
processors.

The XML declaration and architectural processing instruction shall be followed by the document type
declaration. The name of the document type declaration shall bei so_10303_28 and shall reference
the markup declaration set specified in 10.3.2.1 that governs the document with a URI.
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EXAMPLE 2 — An example DOCTY PE declaration follows:

<! DOCTYPE iso_10303_28 SYSTEM "M _j ones_garden. dtd" []>
No element type declarations shall be appear in the local subset.

The root element of the XML document shall be ani so_10303_28 element, which shall govern the
remaining content of the document.

EXAMPLE 3 - A complete XML document example follows:

<?xm version="1.0" standal one="no"?>
<?1 S10744 arch nane="iso_10303_28"
dtd- systemi d="i so-10303- 28. dt d"
dt d- public-id="1SO 10303-28: 2000/ / DTD
10303 _28 Architectural DTD//EN'
formatt="1I at e- bound- el enent "
suppressor-att="1at e-bound- processi ng"
renamer-att="1at e- bound- nane"
doc-el em form="iso_10303_28"
aut o=" nAr cAut 0"
?>
<! DOCTYPE i so_10303_28 SYSTEM "car _ownershi p.dtd">
<i so_10303_28 representati on_cat egory="ETEB" >
<express_data id="eteb_expdatal">
<Car _ownership id="s1"
express_schenma_nane="car _owner shi p"
express_schena_identifier="C02000-03-21">
<Person id="pl">
<Per son. name><stri ng>John Q Public</string>
</ Per son. nane>
<Per son. owns><car-ref refid="cl"/></Person. owns>
</ Per son>
<Car id="cl1">
<Car . make><st ri ng>BMA./ st ri ng></ Car . nake>
<Car. car _nodel ><stri ng>Z3</string></Car. car _nodel >
</ Car>
</ Car _owner shi p>
</ expr ess_dat a>
</iso_10303_ 28>

10.3.3 Object Serialization Early Binding XML documents

Clause 9 specifies how to generate an OSEB markup declaration set for the representation of data
corresponding to an EXPRESS schema. An XML document including data represented using the
OSEB shall conform to clause 9.

For any expr ess_dat a element representing data using the OSEB, the content of the element shall

be a single uos element as specified in 9.3.4. A schenma_i nst ance XML parameter entity shall be
included in the markup declaration set. The value of the XML parameter entity shall include “uos’
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possibly qualified by an XML Namespace prefix. An element governed by the uos element type
declaration shall be inserted into the content of the expr ess_dat a element.

10.3.4 Mixed representation XML documents

For an XML document categorized as Mixed representation (see 5.1.3) the schenma_decl and
schema_i nst ance XML parameter entities shall include the names as specified in this clause as
appropriate for the EXPRESS schema representation and data binding included in the XML
document.
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Annex A
(normative)
I nformation object registration

To provide for unambiguous identification of an information object in an open system, the object
identifier

{ iso standard 10303 part(28) version (1)}

is assigned to this part of 1SO 10303. The meaning of this value is defined in ISO/IEC 8824-1, and is
described in 1SO 10303-1.

A.1 Information identification

To provide for unambiguous identification of the late bound architectural Document Type Declaration
an open information system, the object identifier

{ iso standard 10303 part(28) version(1) object(1) 10303 28 Architectural DTD(1) }

isassigned to the DTD as defined in Annex D. The meaning of this value is defined in |SO/IEC 8824-
1, and isdescribed in SO 10303-1.
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Annex B
(normative)

The XML markup declaration set for late bound data

B.1 Introduction

This annex specifies a markup declaration set used to represent data for which there is a specification
in the EXPRESS language (1SO 10303-11). These declarations provide for the representation of data
in a late bound form. This markup declaration set can be used to represent data described by any
EXPRESS schema.

B.2 Common eements

The following elements are common to the Late Binding markup declaration set and the markup
declaration set for the EXPRESS language specified in Annex C.

<! NOTATI ON base64 PUBLI C "base-64 encoded data">
<! NOTATI ON hex PUBLI C "hexadeci mal digits">
<! NOTATI ON uri SYSTEM "http://ww. w3. org/ REC/ uri .xm ">

<! ELEMENT binary literal
(#PCDATA) >

<! ATTLI ST binary_literal
express-producti on CDATA #FI XED "binary literal"
express_constant _nanme NMICKEN #| MPLI ED
external binary literal ENTITY #l MPLI ED
notation (hex | base64) #l MPLI ED
enpty_bits CDATA #REQUI RED>

<! ELEMENT bool ean_literal

(enbedded_remark | tail _remark)?,
(false | true))>
<! ATTLI ST bool ean_literal
express-producti on CDATA #FI XED " #NONE"
express_constant _nanme NMIOKEN #| MPLI ED >

<! ELEMENT enbedded renark
(#PCDATA | enbedded renark)*>
<! ATTLI ST enbedded_r enark
express-producti on CDATA #FI XED "enbedded _renar k" >

<! ELEMENT enuneration_ref
(#PCDATA) >
<! ATTLI ST enunerati on_r ef
express-producti on CDATA #FI XED "enunerati on_ref"
refid | DREF #l MPLI ED
reftype CDATA #FI XED "refid (enuneration_id)">

OIS0 2000 All rights reserved 119



| SO/PDT S 10303-28:2000(E)

<! ELEMENT fal se EMPTY>
<I ATTLI ST fal se
express-producti on CDATA #FI XED " FALSE" >

<! ELEMENT integer_literal
(#PCDATA) >
<! ATTLI ST integer _literal
express-producti on CDATA #FI XED "integer literal"
express_constant _name NMIOKEN #| MPLI ED >

<! ELEMENT | ogi cal _literal

(enbedded remark | tail _remark)?,
(false | true | unknown))>
<! ATTLI ST l ogi cal _literal
expr ess-producti on CDATA #FI XED "l ogi cal _literal"
express_constant _nanme NMIOKEN #| MPLI ED >

<l ELEMENT real literal
(#PCDATA) >
<I ATTLI ST real literal
express-producti on CDATA #FI XED "real literal"
express_constant _nanme NMIOKEN #| MPLI ED >

<! ELEMENT string_literal
(#PCDATA) >
<I ATTLI ST string literal
express-producti on CDATA #FI XED "string literal
express_constant _name NMIOKEN #| MPLI ED >

<l ELEMENT tail _remark
(#PCDATA) *>
<! ATTLI ST tail _remark
expr ess-producti on CDATA #FI XED "tail _remark">

<! ELEMENT true EMPTY>
<! ATTLI ST true
express-producti on CDATA #FI XED " TRUE" >
<! ELEMENT unknown EMPTY>
<I ATTLI ST unknown
express-producti on CDATA #FI XED " UNKNOMN' >
<! ELEMENT unset EMPTY>

<! ATTLI ST unset
express- producti on CDATA #FI XED " ?" >

B.3 Latebinding markup declarations

The following are the late binding-specific markup declarations.

<IENTITY % schena_i nstance "schena_i nstance">
<! ELEMENT array _literal
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(binary literal | boolean_literal | integer_literal | logical literal |
real literal | string literal | bag literal | list literal | set_literal
array literal | type_ literal | entity instance | entity_instance_as_group

entity_instance_ref | unset)*>
<! ATTLI ST array_litera
express_constant _name NMIOKEN #| MPLI ED >

<! ELEMENT attribute_instance

(binary_ literal | boolean_literal | integer_literal | logical literal |
real literal | string literal | bag_ literal | list _literal | set_literal
array literal | type_literal | entity_instance | entity_instance_as_group

entity instance _ref)>
<! ATTLI ST attribute_instance
express_attribute_name NMIOKEN #REQUI RED
express_attribute type (explicit | inverse | derived) "explicit">

<! ELEMENT bag literal
(binary literal* | boolean literal* | integer literal* | logical literal*
| real literal* | string literal* | bag_literal* | list_literal* |
set literal* | array_literal* | type_literal* |
(entity_instance | entity_instance_as _group | entity_instance_ref)*)>
<! ATTLI ST bag litera
express_constant _name NMIOKEN #| MPLI ED >

<! ELEMENT entity_instance
(
(inherited attribute_ instance | attribute_instance)*,

partial _entity instance*)>

<! ATTLI ST entity_instance
express_constant _nanme NMICKEN #| MPLI ED
express_entity nane NMIOKEN #REQUI RED
express_schena_nane NMIOKEN #| MPLI ED
id | D #REQU RED >

<! ELEMENT entity_instance_as_group

(partial _entity_instance+)>

<I ATTLI ST entity_instance_as_group
express_constant _nanme NMICKEN #| MPLI ED
id | D #REQU RED >

< ELEMENT entity_instance_ref EMPTY>
<I ATTLI ST entity_instance_ref

refid | DREF #REQUI RED

reftype CDATA #FI XED "refid (entity_instance
entity_instance_as _group | partial _entity instance | external _refid)">

<! ELEMENT inherited_attribute_instance

(binary_ literal | boolean_literal | integer_literal | logical literal |
real literal | string literal | bag_ literal | list _literal | set_literal
array literal | type_literal | entity_instance | entity_instance_as_group

entity instance ref)>
<! ATTLI ST inherited_attribute_instance
express_attribute_name NMIOKEN #REQUI RED
express_attribute type (explicit | inverse | derived) "explicit">
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<IELEMENT list litera
(binary literal* | boolean literal* | integer literal* | logical literal*
| real literal* | string literal* | bag_literal* | list_literal* |
set literal* | array_literal* | type_literal* |
(entity_instance | entity_instance_as_group | entity_instance_ref)*)>
<IATTLIST list litera
express_constant _nanme NMIOKEN #| MPLI ED >

<! ELEMENT partial _entity_instance
(
(inherited attribute_ instance | attribute_instance)*,

partial _entity_ instance*)>

<! ATTLI ST partial _entity_instance
express_entity nane NMIOKEN #REQUI RED
express_schema_nane NMIOKEN #| MPLI ED
id | D #l MPLI ED >

<! ELEMENT schenma_i nst ance
(entity_ instance | entity_instance_as _group | external refid)*>
<I ATTLI ST schena_i nst ance
conpl ete_population (yes | no) "yes"
express_schena_i dentifier CDATA #l MPLI ED
express_schema_nane NMIOKEN #REQUI RED
express_schenma_versi on CDATA #|l MPLI ED
id | D #l MPLI ED
xm : 1 ang CDATA #| MPLI ED
refid | DREF #| MPLI ED
reftype CDATA #FI XED "refid (express_schema | external _refid)">

<I ELEMENT set litera
(binary literal* | boolean literal* | integer literal* | logical literal*
| real literal* | string literal* | bag_ literal* | list literal* |
set literal* | array_literal* | type_literal* |
(entity_instance | entity_instance_as_group | entity_instance_ref)*)>
<I ATTLI ST set _litera
express_constant _nanme NMIOKEN #| MPLI ED >

<! ELEMENT type_literal

(binary_ literal | boolean_literal | integer_literal | logical literal |
real literal | string literal | bag_ literal | list _literal | set_literal
array literal | type_ literal | entity instance | entity_instance_as_group

entity instance ref | enuneration_ref)>
<! ATTLI ST type_litera
express_constant _nanme NMICKEN #| MPLI ED
express_schema_nane NMIOKEN #| MPLI ED
express_type_nanme NMIOKEN #REQUI RED
enurner ati on_domai n NMIOKENS #| MPLI ED >
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Annex C
(normative)

Representing EXPRESS schemas

C.1 Introduction

This annex provides the XML declarations for elements used to represent EXPRESS language
constructs. It uses some elements from the markup declaration set for late bound data specified in B.2.

The values of all XML attributes in the EXPRESS language markup declaration set that refer to
EXPRESS identifiers shall be specified in lower case.

In this markup declaration set, element declarations that correspond directly to constructs in the
EXPRESS language contain the expr ess- producti on XML attribute. The values of that XML
attribute are taken from 1SO 10303-11 Annex A and are the lexical elements of the EXPRESS
language syntax. The value of the express- producti on XML attribute signifies the EXPRESS
construct upon which the XML element type declaration is based. This is applicable to those element
type declarations that are specified in B.2 aswell.

C.2 Representation of EXPRESS remarks in the XML representation
EXPRESS schemas

EXPRESS remarks that appear in an EXPRESS schema shall be represented in XML according to the
following rules:

% Normal rules of XML shall be used for quoting characters that are not allowed in PCDATA.

% An embedded remark shall be included as an enbedded_r emar k as the first item in the tag
immediately following the remark. The start delimiters "(*" and end delimiters, "*)" shall be
removed.

EXAMPLE 1 — An example remark follows.

(* The following entity is an exanpl e of
how enbedded renarks are handl ed *)

ENTI TY exanpl €;

capacity: | NTEGER;

END_ENTI TY;

would become:

<entity_ decl >
<enbedded _remark>The following entity is an exanpl e of
how enbedded renarks are handl ed </ enbedded_r enmar k>
<entity_i d>exanpl e</entity_id>
<explicit_attr_bl ock>
<explicit_attr>
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<attribute_id>capacity</attribute_id>
<base_type>
<i nteger/> </ base_type>
</explicit_attr>
</explicit_attr_bl ock>
</entity_decl >

% Embedded remarks which are enclosed within embedded remarks shall be embedded in the
XML and the start delimiter "(*" and end delimiter "*)" shall be removed.

EXAMPLE 2 — A nested embedded remark example follows.

(* This is a nested enbedded renark,
(* this remark being nested *)
within this one *)

would become:

<enbedded _remark> This is a nested enbedded renark,
<enbedded_remark> this remark bei ng nested </enbedded_remark>
within this one </enbedded renark>

% Tail remarks shall be represented using <t ai | _r emar k> a the start of the item immediately
before the tail remark if thisis able to accommodate remarks, and if not then the item immediately
before this. The start delimiters"--" shall be removed.

EXAMPLE 3 - A tail remark example follows.

ENTI TY exanpl €;
capacity: | NTEGER; -- decided agai nst using REAL here.
END_ENTI TY;

would become:

<entity_ decl >
<entity_ id>exanple</entity id>
<explicit_attr_bl ock>
<explicit_attr>
<attribute_id>capacity</attribute_id>
<base_type>
<tail _remark>deci ded agai nst using REAL here.</tail _renark>
<i nteger/>
</ base_type>
</explicit_attr>
</explicit_attr_bl ock>
</entity_decl >

Where two separate remarks are to be included as a single XML remark, these shall be embedded
within asingleenbedded_r emar k and some information loss may occur.

EXAMPLE 4 — The placement of aremark islost in the following example.

(* The following entity is an exanpl e of
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how enbedded renarks are handl ed *)

ENTI TY exanple; -- could not think of a better nane for this entity.
capacity: | NTEGER;

END_ENTI TY;

would become:

<entity_decl >
<enbedded_renmar k><enbedded renmar k>The following entity is an
exanpl e of how enbedded renarks are handl ed
</ enbedded_r emar k><enbedded_remar k>coul d not think of a better name
for this entity. </ enbedded_renar k></ enbedded_r emar k>
<entity_i d>exanpl e</entity_id>
<explicit_attr_bl ock>
<explicit_attr>
<attribute_ id>capacity</attribute_ id>
<base_t ype>
<i nteger/>
</ base_type>
</explicit_attr>
</explicit_attr_bl ock>
</entity_decl >

NOTE - Where particular conventions have been used in the original EXPRESS schema for remarks, these
may be used to produce a more sensible result in the XML if appropriate. For example the convention of
adding a remark after each END_ENTITY to indicate the EXPRESS entity name just ended would be
added to the next EXPRESS entity declaration according to the rules above. However, it may be more
sensible to ignore such aremark or to replace it with an XML comment.

C.3 EXPRESS language mar kup declarations

The following markup declarations, when combined with then markup declarations specified in B.2,
provide for the representation of EXPRESS schemasin an XML document.

<! ELEMENT abs EMPTY>
<! ATTLI ST abs
expr ess- producti on CDATA #FI XED " ABS" >

<! ELEMENT abstract _supertype

(enbedded remark | tail _remark)?,
(entity_ref | supertype_one_of | supertype_and_or | supertype_and)?)>
<! ATTLI ST abstract_supertype
express-producti on CDATA #FI XED "abstract _supertype_decl aration">

<! ELEMENT acos EMPTY>
<I ATTLI ST acos
expr ess- producti on CDATA #FI XED " ACCS" >

<! ELEMENT add EMPTY>

<! ATTLI ST add
expr ess-producti on CDATA #FI XED "+">
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<! ELEMENT aggregate_initializer
(enbedded remark | tail _remark)?, element |ist)>
<! ATTLI ST aggregate_initializer
express-producti on CDATA #FI XED "aggregate_initializer">
<! ELEMENT aggr egat e_source

(enbedded_remark | tail _remark)?
(aggregate_initializer | entity constructor | enuneration_reference

interval | query | binary literal | boolean_literal | integer_literal |
logical literal | real literal | string literal | attribute ref | const_e |
pi | self | unset | constant _ref | function_call | paraneter _ref |

variable_ref | population | qualified_factor | parenthetic_expression |
unary _op | factor | term/| sinple_expression))>
<I ATTLI ST aggregat e_source

express-producti on CDATA #FI XED "aggr egat e_sour ce" >

<! ELEMENT aggregate_type

(enbedded_remark | tail _remark)?
(aggregate_type | general array type | general bag type
general list type | general _set type | generic _type | entity ref | type ref
| binary | boolean | integer | logical | nunber | real | string),
(type_label _id | type_label _ref)?)>
<I ATTLI ST aggregate_type
express-producti on CDATA #FI XED "aggregate_type">

<! ELEMENT al gorithm head

(enbedded_remark | tail _remark)?, declaration_block?, constant_bl ock?,
| ocal _vari abl e_bl ock?) >
<! ATTLI ST al gorithm head
express-producti on CDATA #FI XED "al gorithm head">

<l ELEMENT alias_stnt

(enbedded remark | tail _remark)?, variable_id,
(paranmeter_ref | variable ref), qualifier?, statenent_ bl ock)>
<I ATTLI ST alias_stnm
expr ess-producti on CDATA #FI XED "alias_stnt">

<! ELEMENT and EMPTY>
<! ATTLI ST and
expr ess- producti on CDATA #FI XED " AND' >
<! ELEMENT applies_to_entities
(enbedded_remark | tail _remark)?, entity ref+)>
<! ATTLI ST applies_to_entities
expr ess-producti on CDATA #FI XED "rul e_head" >

<! ELEMENT array_type
(
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(enbedded_remark | tail _remark)?, index_spec, base_type, optional?,
uni que?) >
<I ATTLI ST array_type
expr ess-producti on CDATA #FI XED "array_type" >

<! ELEMENT asi n EMPTY>
<! ATTLI ST asin
express-producti on CDATA #FI XED "ASI N'>

<! ELEMENT assi gnnent _st nt
(enbedded remark | tail _remark)?,

(parameter _ref | variable ref), qualifier?
(aggregate_initializer | entity constructor | enuneration_reference

interval | query | binary literal | boolean_literal | integer_literal |
logical literal | real literal | string_ literal | attribute_ ref | const_e |
pi | self | unset | constant _ref | function_call | paraneter _ref |

variable ref | population | qualified factor | parenthetic_expression |
unary _op | factor | term| sinple_expression | relation_expression))>
<! ATTLI ST assi gnnment _stnt

express-producti on CDATA #FI XED "assi gnnment _stnt" >

<! ELEMENT atan EMPTY>
<! ATTLI ST at an
expr ess- producti on CDATA #FI XED " ATAN' >

<! ELEMENT attribute_ id

(#PCDATA) >

<I ATTLI ST attribute_id
express-producti on CDATA #FI XED "attribute_id"
id | D # MPLI ED >

<! ELEMENT attribute_ref

(#PCDATA) >

<I ATTLI ST attribute_ref
express-producti on CDATA #FI XED "attribute_ref"
refid | DREF #| MPLI ED
reftype CDATA #FI XED "refid (attribute_ id)">

<! ELEMENT bag_type

(enbedded remark | tail _remark)?, bound spec?, base type)>
<! ATTLI ST bag_type
express- producti on CDATA #FI XED "bag_t ype" >

<! ELEMENT base_type

(enbedded remark | tail _remark)?,

(array_type | bag_type | list_type | set_type | binary | bool ean |
integer | logical | number | real | string | entity ref | type_ref))>
<! ATTLI ST base_type

express-producti on CDATA #FI XED "base_type">

<! ELEMENT bi nary
(

OIS0 2000 All rights reserved 127



| SO/PDT S 10303-28:2000(E)

(enbedded_remark | tail _remark)?, w dth_spec?)>
<! ATTLI ST bi nary
express-producti on CDATA #FI XED "bi nary_type">

<! ELEMENT bl ength EMPTY>
<! ATTLI ST bl ength
express-producti on CDATA #FI XED " BLENGTH' >

<! ELEMENT bool ean EMPTY>
<! ATTLI ST bool ean
expr ess- producti on CDATA #FI XED "bool ean_t ype" >

<! ELEMENT bound_spec

(enbedded_remark | tail _remark)?, |ower_bound, upper_bound)>
<! ATTLI ST bound_spec
express-producti on CDATA #FI XED "bound_spec" >

<! ELEMENT case_action

(enbedded_remark | tail _remark)?, case_l abel
(alias_stm | assignnent_stm | case_stnt | statenent_ bl ock | escape_stnt
| if_stmt | null _stmt | procedure call _stnt | repeat_stnt | return_stnt
skip_stnt))>
<I ATTLI ST case_action
expr ess- producti on CDATA #FI XED "case_acti on">

<! ELEMENT case_| abe

(enbedded_remark | tail _remark)?
(aggregate_initializer | entity constructor | enuneration_reference

interval | query | binary literal | boolean literal | integer_ literal |
logical literal | real literal | string literal | attribute ref | const_e |
pi | self | unset | constant_ref | function_call | paraneter_ref |

variable_ref | population | qualified_factor | parenthetic_expression |
unary_op | factor | term| sinple_expression | relation_expression)+)>
<! ATTLI ST case_| abe

express-producti on CDATA #FI XED "case_| abel ">

<! ELEMENT case_stnt

(enbedded remark | tail _remark)?,
(aggregate_initializer | entity constructor | enuneration_reference

interval | query | binary literal | boolean_literal | integer_literal |
logical literal | real literal | string_ literal | attribute_ ref | const_e |
pi | self | unset | constant_ref | function_call | paraneter_ref |

variable ref | population | qualified factor | parenthetic_expression |
unary op | factor | term| sinple_expression | relation_expression),
case_action*, otherw se?)>
<I ATTLI ST case_stnt

express-producti on CDATA #FI XED "case_stnt">

<! ELEMENT conpl ex_entity_constructor EMPTY>

<! ATTLI ST conpl ex_entity_constructor
express-producti on CDATA #FI XED " || ">
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<! ELEMENT constant _bl ock
(enbedded_remark | tail _remark)?, constant_decl *)>
<I ATTLI ST constant bl ock
expr ess-producti on CDATA #FI XED "const ant _decl ">
<! ELEMENT const ant _decl

(enbedded_remark | tail _remark)?, constant_id, base_type
(aggregate_initializer | entity constructor | enuneration_reference

interval | query | binary literal | boolean literal | integer_ literal |
logical literal | real literal | string literal | attribute ref | const_e |
pi | self | unset | constant_ref | function_call | paraneter_ref |

variable_ref | population | qualified_factor | parenthetic_expression |
unary _op | factor | term| sinple_expression | relation_expression))>
<! ATTLI ST const ant _decl

express-producti on CDATA #FI XED "const ant _body" >

<! ELEMENT constant _id

(#PCDATA) >

<! ATTLI ST constant __id
express-producti on CDATA #FI XED "constant i d"
id | D #l MPLI ED >

<! ELEMENT const ant _i nport

(enbedded remark | tail _remark)?, constant _id, constant ref)>
<! ATTLI ST constant _i nport
expr ess- producti on CDATA #FI XED "resource_or _rename" >

<! ELEMENT constant ref

(#PCDATA) >

<I ATTLI ST constant ref
expr ess-producti on CDATA #FI XED "const ant _r ef
refid | DREF #l MPLI ED
reftype CDATA #FI XED "refid (constant _id)">

<! ELEMENT const _e EMPTY>
<I ATTLI ST const _e
expr ess- producti on CDATA #FI XED " CONST_E" >

<! ELEMENT cos EMPTY>
<! ATTLI ST cos
expr ess- producti on CDATA #FI XED " COS" >

<! ELEMENT decl arati on_bl ock
(enbedded_remark | tail _remark)?
(entity_decl | function_decl | procedure_decl | type_decl)*)>
<! ATTLI ST decl arati on_bl ock
express-producti on CDATA #FI XED "decl arati on">

<! ELEMENT derived _attr
(
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(enbedded_remark | tail _remark)?
(attribute id | qualified attribute), base_type,
(aggregate_initializer | entity constructor | enuneration_reference

interval | query | binary literal | boolean_literal | integer_literal |
logical literal | real literal | string_ literal | attribute_ ref | const_e |
pi | self | unset | constant_ref | function_call | paraneter_ref |

variable ref | population | qualified factor | parenthetic_expression |
unary op | factor | term| sinple_expression | relation_expression))>
<I ATTLI ST derived _attr

expr ess-producti on CDATA #FI XED "derived_attr">

<! ELEMENT derive_cl ause
(enbedded_remark | tail _remark)?, derived_ attr+)>
<I ATTLI ST derive_cl ause
expr ess-producti on CDATA #FI XED "deri ve_cl ause" >
<! ELEMENT donmai n_rul e
(enbedded_remark | tail _remark)?, |abel?, |ogical_expression)>
<I ATTLI ST domai n_rul e
express-producti on CDATA #FI XED "donai n_rul e">
<! ELEMENT el enent _item

(enbedded_remark | tail _remark)?
(aggregate_initializer | entity constructor | enuneration_reference

interval | query | binary literal | boolean literal | integer_ literal |
logical literal | real literal | string_ literal | attribute_ ref | const_e |
pi | self | unset | constant_ref | function_call | paranmeter_ref |

variable_ref | population | qualified_factor | parenthetic_expression |
unary op | factor | term| sinple_expression | relation_expression),
repetition?)>
<I ATTLI ST el enent _item

expr ess- producti on CDATA #FI XED "el enent " >

<! ELEMENT el enent _|i st
(enbedded_remark | tail _remark)?, elenment_itenr)>
<I ATTLI ST el enent _|i st
expr ess- producti on CDATA #FI XED "el enent " >
<! ELEMENT entity_constructor

(enbedded_remark | tail _remark)?, entity_ref,
(aggregate_initializer | entity constructor | enuneration_reference

interval | query | binary literal | boolean literal | integer literal |
logical literal | real literal | string literal | attribute ref | const_e |
pi | self | unset | constant_ref | function_call | paraneter_ref |

variable_ref | population | qualified_factor | parenthetic_expression |
unary_op | factor | term| sinple_expression | relation_expression)*)>
<! ATTLI ST entity_constructor

express-producti on CDATA #FI XED "entity_constructor">

<! ELEMENT entity_dec
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(enbedded remark | tail _remark)?, entity_ id,
(abstract _supertype | supertype_of)?, subtype of?, explicit_attr_bl ock?,
derive_cl ause?, inverse_clause?, unique_clause?, where_clause?)>
<! ATTLI ST entity_dec
expr ess-producti on CDATA #FI XED "entity_decl ">

<! ELEMENT entity_id

(#PCDATA) >

<! ATTLI ST entity_id
express-producti on CDATA #FI XED "entity_id"
id | D # MPLI ED >

<! ELEMENT entity_inport

(enbedded_remark | tail _remark)?, entity_ id, entity ref)>
<! ATTLI ST entity_inport
express-producti on CDATA #FI XED "resource_or _rename">

<! ELEMENT entity_ref

(#PCDATA) >

<! ATTLI ST entity_ref
express-producti on CDATA #FI XED "entity ref"
refid | DREF #l MPLI ED
reftype CDATA #FI XED "refid (entity_id)">

<! ELEMENT enunerati on

(enbedded_remark | tail _remark)?, enuneration_id+)>
<! ATTLI ST enurner ati on
expr ess-producti on CDATA #FI XED "enumerati on_type">

<! ELEMENT enuneration_id

(#PCDATA) >

<I ATTLI ST enuneration_id
expr ess-producti on CDATA #FI XED "enunerati on_i d"
id | D # MPLI ED >

<! ELEMENT enuneration_reference

(enbedded_remark | tail _remark)?, type ref?, enuneration_ref)>
<! ATTLI ST enuneration_reference
express-producti on CDATA #FI XED "enunerati on_reference">

<! ELEMENT equal EMPTY>
<! ATTLI ST equa
express-producti on CDATA #FI XED "=">

<!l ELEMENT escape_stnt EMPTY>
<I ATTLI ST escape_stnt
expr ess-producti on CDATA #FI XED "escape_stm ">

<! ELEMENT exi sts EMPTY>

<! ATTLI ST exi sts
expr ess- producti on CDATA #FI XED " EXI STS" >
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<! ELEMENT exp EMPTY>
<! ATTLI ST exp
expr ess- producti on CDATA #FI XED " EXP" >

<! ELEMENT explicit_attr

(enbedded remark | tail _remark)?,
(attribute_id | qualified_attribute), optional?, base_type)>
<I' ATTLI ST explicit_attr
express-producti on CDATA #FI XED "explicit_attr">

<! ELEMENT explicit_attr_bl ock

(enbedded_remark | tail _remark)?, explicit_attr+)>
<! ATTLI ST explicit_attr_bl ock
express-producti on CDATA #FI XED "explicit_attr_bl ock">

<! ELEMENT f act or
(rai se_to_power,
(aggregate_initializer | entity constructor | enuneration_reference

interval | query | binary literal | boolean literal | integer literal |
logical literal | real literal | string literal | attribute ref | const_e |
pi | self | unset | constant_ref | function_call | paraneter_ref |
variable_ref | population | qualified_factor | parenthetic_expression |
unary_op),

(aggregate_initializer | entity constructor | enuneration_reference
interval | query | binary literal | boolean literal | integer_ literal |
logical literal | real literal | string_ literal | attribute_ ref | const_e |
pi | self | unset | constant_ref | function_call | paraneter_ref |

variable_ref | population | qualified_factor | parenthetic_expression |
unary_op)) >
<! ATTLI ST factor

express- producti on CDATA #FI XED "factor">

<! ELEMENT fi xed EMPTY>
<! ATTLI ST fi xed
express-producti on CDATA #FI XED " FI XED" >

<! ELEMENT f or mal _par anet er

(enbedded remark | tail _remark)?, paraneter_id,
(aggregate_type | general _array type | general bag type
general list_type | general _set type | generic_type | entity ref | type_ref
| binary | boolean | integer | logical | nunber | real | string))>
<! ATTLI ST formal _paraneter
express-producti on CDATA #FI XED "formal _paraneter">

<! ELEMENT formal _paranet er _bl ock
(enbedded_remark | tail _remark)?, formal _paraneter*)>
<! ATTLI ST formal _paraneter_bl ock
express-producti on CDATA #FI XED "formal _paraneter">

<! ELEMENT format EMPTY>
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<! ATTLI ST for mat
express-producti on CDATA #FI XED " FORMAT" >

<! ELEMENT function_cal

(enbedded_remark | tail _remark)?

(abs | acos | asin | atan | blength | cos | exists | exp | format |
hi bound | hiindex | length | |Iobound | loindex | log | log2 | ogl0 | nvl |
odd | rolesof | sin | sizeof | sqrt | tan | typeof | usedin | value
value_in | value_unique | function_ref),

(aggregate_initializer | entity constructor | enuneration_reference

interval | query | binary literal | boolean literal | integer_ literal |
logical literal | real literal | string literal | attribute ref | const_e |
pi | self | unset | constant_ref | function_call | paraneter_ref |

variable_ref | population | qualified_factor | parenthetic_expression |
unary_op | factor | term| sinple_expression | relation_expression)*)>
<! ATTLI ST function_cal

express-producti on CDATA #FI XED "function_call">

<! ELEMENT function_dec

(enbedded remark | tail _remark)?, function_id, formal paraneter_ bl ock?,
function_return_type, algorithmhead?, statenent bl ock)>
<I ATTLI ST functi on_decl
expr ess-producti on CDATA #FI XED "functi on_decl ">

<! ELEMENT function_id

(#PCDATA) >

<I ATTLI ST function_id
express-producti on CDATA #FI XED "function_id"
id | D # MPLI ED >

<! ELEMENT function_inport

(enbedded_remark | tail _remark)?, function_id, function_ref)>
<! ATTLI ST function_i nport
express-producti on CDATA #FI XED "resource_or _rename" >

<! ELEMENT function_ref

(#PCDATA) >

<I ATTLI ST function_ref
express-producti on CDATA #FI XED "function_ref"
refid | DREF #| MPLI ED
reftype CDATA #FI XED "refid (function_id)">

<! ELEMENT function_return_type
(aggregate_type | general _array type | general bag type
general list type | general _set type | generic _type | entity ref | type ref
| binary | boolean | integer | logical | nunber | real | string)>
<! ATTLI ST function_return_type
express-producti on CDATA #FI XED "par anet er _type">

<! ELEMENT general _array_type

(enbedded_remark | tail _remark)?
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(aggregate_type | general _array_type | general _bag type
general list type | general _set type | generic _type | entity ref | type ref
| binary | boolean | integer | logical | nunber | real | string),
bound_spec?, optional ?, unique?)>
<! ATTLI ST general _array_type
expr ess- producti on CDATA #FI XED "general _array_type">

<! ELEMENT general bag type

(enbedded_remark | tail _remark)?
(aggregate_type | general _array_type | general _bag type
general list type | general _set type | generic _type | entity ref | type ref
| binary | boolean | integer | logical | nunber | real | string),
bound_spec?) >
<! ATTLI ST general _bag_type
express-producti on CDATA #FI XED "general _bag type">

<! ELEMENT general |ist_type

(enbedded_remark | tail _remark)?
(aggregate_type | general _array_type | general _bag type
general list _type | general _set type | generic _type | entity ref | type ref
| binary | boolean | integer | logical | nunber | real | string),
bound_spec?, unique?)>
<! ATTLI ST general _list_type
expr ess-producti on CDATA #FI XED "general _|ist_type">

<! ELEMENT general _set _type

(enbedded_remark | tail _remark)?
(aggregate_type | general _array_type | general _bag type
general list _type | general _set type | generic _type | entity ref | type ref
| binary | boolean | integer | logical | nunber | real | string),
bound_spec?) >
<! ATTLI ST general _set _type
express-producti on CDATA #FI XED "general _set _type">

<! ELEMENT generic_type

(enbedded_remark | tail _remark)?
(type_label _id | type_label _ref)?)>
<! ATTLI ST generic_type
express-producti on CDATA #FI XED "generic_type">

<! ELEMENT greater_t han EMPTY>
<! ATTLI ST greater_t han
express-producti on CDATA #FI XED " &gt ; ">

<! ELEMENT greater_t han_or_equal EMPTY>
<! ATTLI ST greater_than_or_equa
express-producti on CDATA #FI XED " &gt ; =" >

<! ELEMENT hi bound EMPTY>

<! ATTLI ST hi bound
expr ess- producti on CDATA #FI XED "H BOUND" >
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<! ELEMENT hi gh_i ndex

(enbedded_remark | tail _remark)?
(integer_literal | numeric_expression))>
<! ATTLI ST hi gh_i ndex
express-producti on CDATA #FI XED "i ndex_2">

<! ELEMENT hi i ndex EMPTY>
<! ATTLI ST hi i ndex
expr ess- producti on CDATA #FI XED " Hl | NDEX" >

<! ELEMENT i f_stnt

(enbedded_remark | tail _remark)?, |ogical _expression, statenent_ bl ock
st at ement _bl ock?) >
<I ATTLI ST if_stnt
express-producti on CDATA #FI XED "if_stnt">

<! ELEMENT i nport _all EMPTY>
<! ATTLI ST i nport _al
express-producti on CDATA #FI XED " #NONE" >

<l ELEMENT in EMPTY>
<I ATTLI ST in
express- producti on CDATA #FI XED "I N'>

<! ELEMENT i ncr enment

(enbedded_remark | tail _remark)?
(integer_literal | numeric_expression))>
<! ATTLI ST i ncrenent
express-producti on CDATA #FI XED "i ncrenment ">

<! ELEMENT i ncrenent_contro

(enbedded remark | tail _remark)?, variable_ id, |ower_bound, upper_bound,
i ncrenent ?) >
<I ATTLI ST increnent _contro
expr ess-producti on CDATA #FI XED "i ncrenent _control ">

<! ELEMENT i ndex_qualifier
(enbedded_remark | tail _remark)?, |ow_ index, high_index?)>
<! ATTLI ST i ndex_qualifier
express-producti on CDATA #FI XED "i ndex_qualifier">
<! ELEMENT i ndex_spec
(enbedded_remark | tail _remark)?, |ow_ index, high_index?)>
<! ATTLI ST i ndex_spec
expr ess-producti on CDATA #FI XED "bound_spec" >

<! ELEMENT i nsert EMPTY>
<! ATTLI ST i nsert
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express- producti on CDATA #FI XED " | NSERT" >

<! ELEMENT i nstance_equal EMPTY>
<! ATTLI ST i nst ance_equa
express-producti on CDATA #FI XED ":=:">

<! ELEMENT i nstance_not _equal EMPTY>
<! ATTLI ST i nstance_not _equa
express-producti on CDATA #FI XED ": &l t; &gt;:">

<! ELEMENT i nt eger EMPTY>
<! ATTLI ST i nt eger
express-producti on CDATA #FI XED "i nt eger _type">

<! ELEMENT i nt eger _di vi de EMPTY>
<! ATTLI ST i nt eger _di vi de
express-producti on CDATA #FI XED " DI V' >

<! ELEMENT i nterface_specification_bl ock

(enbedded_remark | tail _remark)?
(reference_from| use fronm+)>
<I ATTLI ST interface_specification_bl ock
express-producti on CDATA #FI XED "interface_specification">

<! ELEMENT i nterva

(enbedded remark | tail _remark)?,
(interval _low_ inclusive | interval | ow exclusive), interval _item
(interval _high_inclusive | interval _high_exclusive))>
<! ATTLI ST interva
express-producti on CDATA #FI XED "interval ">

<! ELEMENT i nt erval _hi gh_excl usi ve

(enbedded_remark | tail _remark)?
(aggregate_initializer | entity constructor | enuneration_reference

interval | query | binary literal | boolean literal | integer_ literal |
logical literal | real literal | string_ literal | attribute_ ref | const_e |
pi | self | unset | constant_ref | function_call | paraneter_ref |

variable_ref | population | qualified_factor | parenthetic_expression |
unary op | factor | term/| sinple_expression))>
<! ATTLI ST i nterval _hi gh_exclusive

expr ess- producti on CDATA #FI XED "i nt erval _hi gh">

<! ELEMENT i nterval _hi gh_i ncl usive

(enbedded remark | tail _remark)?,
(aggregate_initializer | entity constructor | enuneration_reference

interval | query | binary literal | boolean_literal | integer_literal |
logical literal | real literal | string_ literal | attribute_ ref | const_e |
pi | self | unset | constant _ref | function_call | paraneter _ref |

variable ref | population | qualified factor | parenthetic_expression |
unary _op | factor | term/| sinple_expression))>
<! ATTLI ST i nterval _hi gh_inclusive
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express-producti on CDATA #FI XED "i nt erval _hi gh">
<! ELEMENT interval item

(enbedded_remark | tail _remark)?
(aggregate_initializer | entity constructor | enuneration_reference

interval | query | binary literal | boolean literal | integer_ literal |
logical literal | real literal | string literal | attribute ref | const_e |
pi | self | unset | constant_ref | function_call | paranmeter_ref |

variable_ref | population | qualified_factor | parenthetic_expression |
unary_op | factor | term/| sinple_expression))>
<I ATTLI ST interval _item

express-producti on CDATA #FI XED "interval _itenm'>

<! ELEMENT interval | ow excl usive

(enbedded remark | tail _remark)?,
(aggregate_initializer | entity constructor | enuneration_reference

interval | query | binary literal | boolean_literal | integer_literal |
logical literal | real literal | string_ literal | attribute_ ref | const_e |
pi | self | unset | constant_ref | function_call | paraneter_ref |

variable ref | population | qualified factor | parenthetic_expression |
unary op | factor | term| sinple_expression))>
<I ATTLI ST interval | ow _excl usive

express-producti on CDATA #FI XED "i nterval _| ow'>

<! ELEMENT i nterval | ow_ inclusive

(enbedded_remark | tail _remark)?
(aggregate_initializer | entity constructor | enuneration_reference

interval | query | binary literal | boolean_literal | integer_literal |
logical literal | real literal | string literal | attribute ref | const_e |
pi | self | unset | constant _ref | function_call | paraneter _ref |

variable_ref | population | qualified_factor | parenthetic_expression |
unary _op | factor | term/| sinple_expression))>
<I ATTLI ST interval | ow_incl usive

express-producti on CDATA #FI XED "i nterval | ow'>

<!l ELEMENT inverse_attr
(enbedded_remark | tail _remark)?
(attribute id | qualified attribute), entity ref, attribute ref,
(inverse_set | inverse _bag)?)>
<I ATTLI ST inverse_attr
express-producti on CDATA #FI XED "inverse_attr">
<! ELEMENT i nverse_bag
(enbedded_remark | tail _remark)?, bound_spec?)>
<! ATTLI ST i nverse_bag
expr ess- producti on CDATA #FI XED " BAG' >
<! ELEMENT i nverse_cl ause

(enbedded_remark | tail _remark)?, inverse_attr+)>
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<I ATTLI ST i nverse_cl ause
express-producti on CDATA #FI XED "i nverse_cl ause" >

<! ELEMENT i nverse_set

(enbedded_remark | tail _remark)?, bound_spec?)>
<! ATTLI ST i nverse_set
express-producti on CDATA #FI XED " SET" >

<! ELEMENT | abe
(#PCDATA) >
<! ATTLI ST | abe
express-producti on CDATA #FI XED "I abel ">

<! ELEMENT | ength EMPTY>
<! ATTLI ST length
express-producti on CDATA #FI XED " LENGTH' >

<! ELEMENT | ess_t han EMPTY>
<I ATTLI ST | ess_t han
express-producti on CDATA #FI XED "& t; ">

<! ELEMENT | ess_t han_or_equal EMPTY>
<! ATTLI ST | ess_t han_or _equa
express-producti on CDATA #FI XED "& t; =">

<! ELEMENT |i ke EMPTY>
<! ATTLI ST |ike
expr ess- producti on CDATA #FI XED " LI KE" >

<l ELEMENT I i st _type
(enbedded remark | tail _remark)?, bound spec?, base type, unique?)>
<I' ATTLI ST list_type
express-producti on CDATA #FI XED "l ist_type">
<! ELEMENT | obound EMPTY>
<! ATTLI ST | obound
expr ess- producti on CDATA #FI XED " LOBOUND" >
<! ELEMENT | ocal _vari abl e_bl ock
(enbedded _remark | tail _remark)?, |ocal _variabl e decl*)>
<I ATTLI ST | ocal _vari abl e_bl ock
expr ess- producti on CDATA #FI XED "I ocal _decl ">
<! ELEMENT | ocal _vari abl e_decl

(enbedded_remark | tail _remark)?, variable_id,
(aggregate_type | general _array_type | general _bag type

general list_type | general _set type | generic_type | entity ref | type_ref
| binary | boolean | integer | logical | nunber | real | string),
(aggregate_initializer | entity constructor | enuneration_reference
interval | query | binary literal | boolean_literal | integer_literal |
logical literal | real literal | string_ literal | attribute_ref | const_e |
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pi | self | unset | constant_ref | function_call | paraneter_ref |
variable ref | population | qualified factor | parenthetic_expression |
unary op | factor | term| sinple_expression | relation_expression)?)>
<I ATTLI ST | ocal _vari abl e_decl

express-producti on CDATA #FI XED "Il ocal _vari abl e">

<! ELEMENT | og EMPTY>
<! ATTLI ST | og
expr ess- producti on CDATA #FI XED "LCOG' >

<! ELEMENT | 0g10 EMPTY>
<! ATTLI ST 10910
express-producti on CDATA #FI XED "LOGLO" >

<! ELEMENT | 0g2 EMPTY>
<! ATTLI ST | 0g2
express-producti on CDATA #FI XED "LOXR" >

<! ELEMENT | ogi cal EMPTY>
<! ATTLI ST | ogi ca

express-producti on CDATA #FI XED "I ogi cal _type">
<! ELEMENT | ogi cal _expr essi on

(enbedded_remark | tail _remark)?
(aggregate_initializer | entity constructor | enuneration_reference

interval | query | binary literal | boolean literal | integer_ literal |
logical literal | real literal | string literal | attribute ref | const_e |
pi | self | unset | constant_ref | function_call | paraneter_ref |

variable_ref | population | qualified_factor | parenthetic_expression |
unary _op | factor | term| sinple_expression | relation_expression))>
<! ATTLI ST | ogi cal _expr essi on

express-producti on CDATA #FI XED "I ogi cal _expr essi on">

<! ELEMENT | oi ndex EMPTY>
<I ATTLI ST | oi ndex
express-producti on CDATA #FI XED " LO NDEX" >

<! ELEMENT | ower bound

(enbedded_remark | tail _remark)?
(integer literal | numeric_expression))>
<! ATTLI ST | ower _bound
expr ess- producti on CDATA #FI XED "bound_1">

<! ELEMENT | ow_i ndex

(enbedded remark | tail _remark)?,
(integer_literal | numeric_expression))>
<I ATTLI ST | ow_i ndex
expr ess- producti on CDATA #FI XED "i ndex_1">

<! ELEMENT nod EMPTY>

<! ATTLI ST nod
expr ess- producti on CDATA #FI XED " MOD' >
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<! ELEMENT rmul tiply EMPTY>
<IATTLI ST mul tiply
express-producti on CDATA #FI XED "*">

<l ELEMENT negate EMPTY>
<I ATTLI ST negate
express-producti on CDATA #FI XED "-">

<! ELEMENT not EMPTY>
<! ATTLI ST not
expr ess-producti on CDATA #FI XED " NOT" >

<! ELEMENT not _equal EMPTY>
<! ATTLI ST not _equa
express-producti on CDATA #FI XED "&l t; &gt ;">

<! ELEMENT nul | _stnt EMPTY>
<! ATTLI ST nul | _stnt
express-producti on CDATA #FI XED "nul | _stnt">

<! ELEMENT nunber EMPTY>
<! ATTLI ST nunber
expr ess- producti on CDATA #FI XED "nunber _type">

<! ELEMENT nuneri c_expressi on

(enbedded remark | tail _remark)?,
(aggregate_initializer | entity constructor | enuneration_reference

interval | query | binary literal | boolean_literal | integer_literal |
logical literal | real literal | string_ literal | attribute_ ref | const_e |
pi | self | unset | constant _ref | function_call | paraneter _ref |

variable ref | population | qualified factor | parenthetic_expression |
unary _op | factor | term/| sinple_expression))>
<! ATTLI ST nuneri c_expressi on

expr ess- producti on CDATA #FI XED "nuneri c_expressi on">

<! ELEMENT nvl EMPTY>
<! ATTLI ST nvl
expr ess- producti on CDATA #FI XED " NVL" >

<! ELEMENT odd EMPTY>
<! ATTLI ST odd
expr ess- producti on CDATA #FI XED " ODD' >

<! ELEMENT optional EMPTY>
<! ATTLI ST opti ona
express-producti on CDATA #FI XED " OPTI ONAL" >

<! ELEMENT or EMPTY>
<! ATTLI ST or
expr ess-producti on CDATA #FI XED "OR"'>

<! ELEMENT ot herw se
(
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(enbedded_remark | tail _remark)?

(alias_stm | assignnent_stm | case_stnt | statenent_ bl ock | escape_stnt
| if_stm | null_stmt | procedure call _stnt | repeat_stnt | return_stnt
skip_stnt))>
<! ATTLI ST ot herwi se

expr ess- producti on CDATA #FI XED " OTHERW SE" >

<! ELEMENT paraneter _id

(#PCDATA) >

<! ATTLI ST paraneter_id
express-producti on CDATA #FI XED "paraneter _id
id | D # MPLI ED >

<! ELEMENT par anet er _r ef

(#PCDATA) >

<! ATTLI ST par anet er _r ef
express-producti on CDATA #FI XED "paraneter _ref"
refid | DREF #| MPLI ED
reftype CDATA #FI XED "refid (paraneter_id)">

<! ELEMENT parent heti c_expression

(enbedded remark | tail _remark)?,
(aggregate_initializer | entity constructor | enuneration_reference

interval | query | binary literal | boolean_literal | integer_literal |
logical literal | real literal | string_ literal | attribute_ ref | const_e |
pi | self | unset | constant _ref | function_call | paraneter _ref |

variable ref | population | qualified factor | parenthetic_expression |
unary _op | factor | term| sinple_expression | relation_expression))>
<! ATTLI ST parent hetic_expression

express-producti on CDATA #FI XED " ()" >

<! ELEMENT pi EMPTY>
<! ATTLI ST pi
expr ess- producti on CDATA #FI XED " Pl ">

<! ELEMENT pl us EMPTY>
<! ATTLI ST pl us
expr ess-producti on CDATA #FI XED "+">

<! ELEMENT popul ati on
(enbedded remark | tail _remark)?, entity ref)>
<! ATTLI ST popul ati on
expr ess- producti on CDATA #FI XED "popul ati on" >
<! ELEMENT preci si on_spec
(enbedded_remark | tail _remark)?
(integer_literal | numeric_expression))>
<! ATTLI ST preci si on_spec
express-producti on CDATA #FI XED "preci si on_spec" >

<! ELEMENT procedure_call _stmnt
(
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(enbedded_remark | tail _remark)?

(

(insert | renove | procedure_ref),
(aggregate_initializer | entity constructor | enuneration_reference

interval | query | binary_ literal | boolean_literal | integer_literal |
logical literal | real literal | string_ literal | attribute_ ref | const_e |
pi | self | unset | constant _ref | function_call | paraneter _ref |

variable ref | population | qualified factor | parenthetic_expression |
unary_op | factor | term| sinple_expression | relation_expression)*))>
<! ATTLI ST procedure_call _stmnt

express-producti on CDATA #FI XED "procedure_call _stm">

<! ELEMENT pr ocedure_dec

(enbedded_remark | tail _remark)?, procedure_id,
procedure_formal _parameter_bl ock?, algorithm head?, statenent_ bl ock?)>
<! ATTLI ST procedure_dec
express-producti on CDATA #FI XED " procedure_decl ">

<! ELEMENT procedure_fornmal _paraneter_bl ock

(enbedded remark | tail _remark)?,
(formal _paraneter | var_formal _paraneter)*)>
<! ATTLI ST procedure_fornmal _paraneter_bl ock
expr ess-producti on CDATA #FI XED "f or mal _paraneter" >

<! ELEMENT procedure_id

(#PCDATA) >

<! ATTLI ST procedure_id
expr ess- producti on CDATA #FI XED "procedure_i d"
id | D # MPLI ED >

<! ELEMENT procedure_i nport

(enbedded_remark | tail _remark)?, procedure_id, procedure_ref)>
<! ATTLI ST procedure_i mport
express-producti on CDATA #FI XED "resource_or _rename">

<! ELEMENT procedure_r ef

(#PCDATA) >

<! ATTLI ST procedure_r ef
express-producti on CDATA #FI XED "procedure_ref"
refid | DREF #| MPLI ED
reftype CDATA #FI XED "refid (procedure_id)">

< ELEMENT qualified_attribute
(enbedded remark | tail _remark)?, entity ref, attribute ref)>
<I' ATTLI ST qualified_attribute
express-producti on CDATA #FI XED "qualified_attribute">
<! ELEMENT qualified factor

(enbedded_remark | tail _remark)?
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(attribute_ ref | const_e | pi | self | unset | constant_ref |
function_call | paraneter _ref | variable ref | population), qualifier)>
<! ATTLI ST qualified factor

expr ess-producti on CDATA #FI XED "qualifiable_factor">

<! ELEMENT qualifier

(enbedded remark | tail _remark)?,
(attribute_ref | entity ref | index_qualifier)*)>
< ATTLI ST qualifier
express-producti on CDATA #FI XED "qualifier">

<! ELEMENT query

(enbedded_remark | tail _remark)?, variable_id,
(aggregate_source, |ogical _expression))>
<I ATTLI ST query
express-producti on CDATA #FI XED "query_expressi on">

<! ELEMENT rai se_to_power EMPTY>
<! ATTLI ST rai se_t o_power
express-producti on CDATA #FI XED "**" >

<! ELEMENT rea

(enbedded_remark | tail _remark)?, precision_spec?)>
<! ATTLI ST rea
express-producti on CDATA #FI XED "real _type">

<! ELEMENT real divide EMPTY>
<I ATTLI ST real _divide
express-producti on CDATA #FI XED "/" >

<! ELEMENT reference from

(enbedded_renmark | tail _remark)?, schena_ref,
(inport_all |
(constant _inport | entity inport | function_inport | procedure_inport |
type_inport)+))>
<I ATTLI ST reference_from
express-producti on CDATA #FI XED "ref erence_cl ause" >

<! ELEMENT rel ati on_expression

(enbedded_remark | tail _remark)?

(less_than | greater_than | less_than_or_equal | greater_than_or_equal |
not equal | equal | instance_not _equal | instance equal | in | like),

(aggregate_initializer | entity constructor | enuneration_reference
interval | query | binary literal | boolean_literal | integer_literal |
logical literal | real literal | string_ literal | attribute_ ref | const_e |
pi | self | unset | constant_ref | function_call | paranmeter_ref |
variable ref | population | qualified factor | parenthetic_expression |
unary op | factor | term/| sinple_expression),

(aggregate_initializer | entity constructor | enuneration_reference
interval | query | binary literal | boolean_literal | integer_literal |
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logical literal | real literal | string_ literal | attribute_ ref | const_e |
pi | self | unset | constant _ref | function_call | paraneter _ref |
variable ref | population | qualified factor | parenthetic_expression |
unary _op | factor | term/| sinple_expression))>
<! ATTLI ST rel ati on_expressi on

expr ess- producti on CDATA #FI XED "expr essi on" >

<! ELEMENT renove EMPTY>
<I ATTLI ST renove
expr ess- producti on CDATA #FI XED " REMOVE" >

<! ELEMENT repeat _contro
(enbedded_remark | tail _remark)?, increment_control, while?, until?)>
<! ATTLI ST repeat _contro
express-producti on CDATA #FI XED "repeat _control ">
<! ELEMENT repeat _stnt
(enbedded_remark | tail _remark)?, repeat_control, statenent_bl ock)>
<I ATTLI ST repeat _stnt
express-producti on CDATA #FI XED "repeat _stmt">
<! ELEMENT repetition
(enbedded_remark | tail _remark)?
(integer literal | numeric_expression))>
<! ATTLI ST repetition
expr ess-producti on CDATA #FI XED "repetition">
<I ELEMENT return_stnt

(enbedded remark | tail _remark)?,
(aggregate_initializer | entity constructor | enuneration_reference

interval | query | binary literal | boolean_literal | integer_literal |
logical literal | real literal | string_ literal | attribute_ ref | const_e |
pi | self | unset | constant _ref | function_call | paraneter _ref |

variable ref | population | qualified factor | parenthetic_expression |
unary_op | factor | term| sinple_expression | relation_expression)?)>
<I ATTLI ST return_stnt

express-producti on CDATA #FI XED "return_stm">

<! ELEMENT rol esof EMPTY>
<! ATTLI ST rol esof
expr ess- producti on CDATA #FI XED " ROLESCOF" >

<! ELEMENT rul e_dec
(enbedded_remark | tail _remark)?, rule_id, applies_to_entities,
al gorithm head?, statenent_ bl ock?, where_cl ause)>
<I ATTLI ST rul e_dec
express-producti on CDATA #FI XED "rul e_decl ">

<IELEMENT rule_id
(#PCDATA) >
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<IATTLIST rule_id
express-producti on CDATA #FI XED "rule_id">

<! ELEMENT schema_dec

(enbedded_remark | tail _remark)?, schema_id,
i nterface_specification_block?, constant_ bl ock?,
(entity decl | function_decl | procedure_decl | type_decl | rule_decl)*)>
<I ATTLI ST schema_dec
expr ess- producti on CDATA #FI XED "schema_decl ">

<! ELEMENT schena_id
(#PCDATA) >
<! ATTLI ST schenma_id
expr ess- producti on CDATA #FI XED "schema_i d"
id | D # MPLI ED >

<! ELEMENT schema_r ef
(#PCDATA) >
<! ATTLI ST schema_r ef
expr ess- producti on CDATA #FI XED "schema_ref"
refid | DREF #| MPLI ED
reftype CDATA #FI XED "refid (schema_id | external refid)">

<! ELEMENT sel ect

(enbedded remark | tail _remark)?,
(entity ref | type_ ref)+)>
<! ATTLI ST sel ect
expr ess-producti on CDATA #FI XED "sel ect _type">

<! ELEMENT sel f EMPTY>
<! ATTLI ST self
expr ess- producti on CDATA #FI XED " SELF" >

<I ELEMENT set _type
(enbedded remark | tail _remark)?, bound spec?, base type)>
<I ATTLI ST set _type
expr ess- producti on CDATA #FI XED "set _type">
<! ELEMENT si npl e_expressi on
(enbedded_remark | tail _remark)?

(add | subtract | or | xor),
(aggregate_initializer | entity constructor | enuneration_reference

interval | query | binary literal | boolean literal | integer_ literal |
logical literal | real literal | string literal | attribute ref | const_e |
pi | self | unset | constant_ref | function_call | paraneter_ref |

variable_ref | population | qualified_factor | parenthetic_expression |
unary _op | factor | term,
(aggregate_initializer | entity constructor | enuneration_reference

interval | query | binary literal | boolean literal | integer literal |
logical literal | real literal | string_ literal | attribute_ ref | const_e |
pi | self | unset | constant_ref | function_call | paraneter_ref |
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variable_ref | population | qualified_ factor | parenthetic_expression
unary op | factor | term)>
<! ATTLI ST si npl e_expressi on

expr ess- producti on CDATA #FI XED "si npl e_expressi on">

<! ELEMENT sin EMPTY>
<I ATTLI ST sin
expr ess-producti on CDATA #FI XED "SI N' >

<! ELEMENT si zeof EMPTY>
<! ATTLI ST si zeof
express-producti on CDATA #FI XED " SI ZECF" >

<! ELEMENT ski p_stnt EMPTY>
<! ATTLI ST ski p_stnt
expr ess- producti on CDATA #FI XED " SKI P" >

<! ELEMENT sqgrt EMPTY>
<! ATTLI ST sqrt
expr ess- producti on CDATA #FI XED " SQRT" >

<! ELEMENT st at enent _bl ock

(enbedded_remark | tail _remark)?

(alias_stm | assignnent_stm | case_stnt | statenent_bl ock | escape_stmnt
| if_stm | null_stmt | procedure_call_stm | repeat_stnt | return_stnt |
skip_stnt)+)>
<! ATTLI ST st at enent _bl ock

expr ess- producti on CDATA #FI XED "stnt">

<! ELEMENT string

(enbedded remark | tail _remark)?, w dth_spec?)>
<! ATTLI ST string
expr ess-producti on CDATA #FI XED "string_type">

<! ELEMENT subtract EMPTY>
<! ATTLI ST subtract
express- producti on CDATA #FI XED "-">

<! ELEMENT subt ype_of
(enbedded remark | tail _remark)?, entity ref+)>
<! ATTLI ST subt ype_of
expr ess-producti on CDATA #FI XED "subt ype_decl arati on">
<! ELEMENT supertype_and
(enbedded_remark | tail _remark)?
(entity_ref | supertype_one_of | supertype_and_or | supertype_and)+)>
<! ATTLI ST supertype_and
express-producti on CDATA #FI XED "supertype_rul e">

<! ELEMENT supertype_and_or
(
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(enbedded_remark | tail _remark)?
(entity ref | supertype_one of | supertype_and _or | supertype_and)+)>
<! ATTLI ST supertype_and_or
express-producti on CDATA #FI XED "supertype_rul e">

<! ELEMENT supertype_of

(enbedded remark | tail _remark)?,
(entity ref | supertype_one_of | supertype_and_or | supertype_and))>
<! ATTLI ST supertype_of
express-producti on CDATA #FI XED "supertype_rul e">

<! ELEMENT supertype_one_of

(enbedded_remark | tail _remark)?
(entity_ref | supertype_one_of | supertype_and_or | supertype_and)+)>
<! ATTLI ST supertype_one_of
express-producti on CDATA #FI XED "one_of ">

<! ELEMENT tan EMPTY>
<! ATTLI ST tan
express-producti on CDATA #FI XED " TAN' >

<! ELEMENT term
(multiply | real _divide | integer_divide | nod | and

conpl ex_entity constructor),
(aggregate_initializer | entity constructor | enuneration_reference

interval | query | binary literal | boolean_literal | integer_literal |
logical literal | real literal | string_ literal | attribute_ ref | const_e |
pi | self | unset | constant_ref | function_call | paranmeter_ref |

variable ref | population | qualified factor | parenthetic_expression |
unary op | factor | term,
(aggregate_initializer | entity constructor | enuneration_reference

interval | query | binary literal | boolean_literal | integer_literal |
logical literal | real literal | string_ literal | attribute_ ref | const_e |
pi | self | unset | constant _ref | function_call | paraneter_ref |

variable ref | population | qualified factor | parenthetic_expression |
unary_op | factor | term)>
<I ATTLI ST term

expr ess-producti on CDATA #FI XED "t erni >

<! ELEMENT typeof EMPTY>
<! ATTLI ST typeof
expr ess- producti on CDATA #FI XED " TYPECF" >

<! ELEMENT type_dec
(enbedded_remark | tail _remark)?, type_id, underlying type
wher e_cl ause?) >
<! ATTLI ST type_dec
express-producti on CDATA #FI XED "type_decl ">

<! ELEMENT type_id
(#PCDATA) >
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<! ATTLI ST type_id
express-producti on CDATA #FI XED "type_id"
id |D # MPLI ED >

<! ELEMENT type_i mport

(enbedded remark | tail _remark)?, type id, type ref)>
<! ATTLI ST type_i nport
expr ess- producti on CDATA #FI XED "resource_or _rename" >

<! ELEMENT type_| abel _id

(#PCDATA) >

<! ATTLI ST type_| abel _id
expr ess-producti on CDATA #FI XED "type_| abel _i d"
id | D # MPLI ED >

<! ELEMENT type_| abel ref

(#PCDATA) >

<! ATTLI ST type_| abel _ref
expr ess-producti on CDATA #FI XED "type_I| abel _ref"
refid | DREF #|l MPLI ED
reftype CDATA #FI XED "refid (type_l abel id)">

<! ELEMENT type_ref

(#PCDATA) >

<! ATTLI ST type_ref
express-producti on CDATA #FI XED "type_ref"
refid | DREF #| MPLI ED
reftype CDATA #FI XED "refid (type_id)">

<I ELEMENT unary_op

(enbedded remark | tail _remark)?,
(plus | negate | not),

(binary_ literal | boolean_literal | integer_literal | logical literal |
real literal | string literal | attribute_ref | const_e | pi | self | unset
| constant ref | function_ call | parameter _ref | variable ref | population

| qualified factor | parenthetic_expression))>
<I ATTLI ST unary_op
expr ess- producti on CDATA #FI XED "unary_op" >

<! ELEMENT under| yi ng_type

(enbedded_remark | tail _remark)?

(enuneration | select | array_type | bag_type | list_type | set_type
binary | boolean | integer | logical | nunber | real | string | type_ref))>
<! ATTLI ST underlyi ng_type

express-producti on CDATA #FI XED "underlyi ng_type">

<! ELEMENT uni que EMPTY>
<! ATTLI ST uni que
express-producti on CDATA #FI XED " UNI QUE" >

<! ELEMENT uni que_cl ause
(
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(enbedded_remark | tail _remark)?, unique_rule+)>
<! ATTLI ST uni que_cl ause
express-producti on CDATA #FI XED "uni que_cl ause" >

<! ELEMENT uni que_rul e

(enbedded remark | tail _remark)?, |abel?,
(attribute ref | qualified attribute)+)>
<! ATTLI ST uni que_rul e
expr ess- producti on CDATA #FI XED "uni que_rul e">

<! ELEMENT unti |

(enbedded_remark | tail _remark)?, |ogical _expression)>
<! ATTLI ST unti
express-producti on CDATA #FI XED "until _control ">

<! ELEMENT upper _bound

(enbedded_remark | tail _remark)?
(unset | integer_literal | numeric_expression))>
<! ATTLI ST upper _bound
expr ess-producti on CDATA #FI XED "bound_2">

<! ELEMENT usedi n EMPTY>
<I ATTLI ST usedin
express-producti on CDATA #FI XED "USEDI N' >

<! ELEMENT use_from

(enbedded_renmark | tail _remark)?, schena_ref,
(inport_all |
(entity inmport | type_inport)+))>
<I ATTLI ST use_from
expr ess-producti on CDATA #FI XED "use_cl ause" >

<! ELEMENT val ue EMPTY>
<! ATTLI ST val ue
expr ess-producti on CDATA #FI XED " VALUE" >

<! ELEMENT val ue_in EMPTY>
<! ATTLI ST val ue_in
express-producti on CDATA #FI XED "VALUE | N'>

<! ELEMENT val ue_uni que EMPTY>
<! ATTLI ST val ue_uni que
express-producti on CDATA #FI XED " VALUE_UNI QUE" >

<! ELEMENT variable id

(#PCDATA) >

<I ATTLI ST variable_ id
express-producti on CDATA #FI XED "vari abl e_i d"
id | D #l MPLI ED >

<! ELEMENT vari abl e _ref

OIS0 2000 All rights reserved 149



| SO/PDT S 10303-28:2000(E)

(#PCDATA) >

<! ATTLI ST vari abl e_ref
express-producti on CDATA #FI XED "vari abl e_ref"
refid | DREF #l MPLI ED
reftype CDATA #FI XED "refid (variable_id)">

<! ELEMENT var _fornmal _paraneter

(enbedded_remark | tail _remark)?, paraneter_id,
(aggregate_type | general _array_type | general _bag type
general list_type | general _set type | generic_type | entity ref | type_ref
| binary | boolean | integer | logical | nunber | real | string))>
<! ATTLI ST var _fornmal _paraneter
expr ess-producti on CDATA #FI XED "f ormal _paraneter" >

<! ELEMENT where_cl ause

(enbedded remark | tail _remark)?, donmain_rul e+)>
<! ATTLI ST where_cl ause
expr ess- producti on CDATA #FI XED "wher e_cl ause" >

<! ELEMENT whi | e

(enbedded_remark | tail _remark)?, |ogical _expression)>
<! ATTLI ST whil e
express-producti on CDATA #FI XED "whil e_control ">

<! ELEMENT wi dt h_spec

(enbedded_remark | tail _remark)?
(integer _literal | numeric_expression), fixed?)>
<! ATTLI ST wi dt h_spec
express-producti on CDATA #FI XED "wi dt h_spec" >

<! ELEMENT xor EMPTY>

<! ATTLI ST xor
express-producti on CDATA #FI XED " XOR' >
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Annex D
(normative)
Base ar chitectur e document type definition

This annex specifies the DTD used for XML documents that architecturally conform to this part of
SO 10303.

The set of markup declarations specified in clause 6, Annex B and Annex C comprise the DTD. The

name of the document type declaration for the architectural DTD isi so_10303_28. Its SYSTEM

identifier is "http://www.mel.nist.gov/step/parts/part28el/cd/iso_10303_28 base arch.dtd". Its

PUBLIC identifier is"1SO 10303-28:2000//DTD 10303 28 Architectural DTD//EN".

ThisDTD isavailable in computer-interpretable form and can be found at the following URL.:
http://www.mel .nist.gov/step/parts/part28el/cd/iso_10303_28 base arch.dtd

If there is difficulty accessing these sites contact 1SO Central Secretariat or contact the 1ISO TC
184/SC4 Secretariat directly at: sc4sec@cme.nist.gov.
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Annex E
(normative)

Univer sal Resour ce Names for EXPRESS schemas specified in | SO
standards
This annex specifies the construction of a URN to be used in XML Namespace declarations in this
part of 1SO 10303 for the identification of an EXPRESS schema that has been registered as an

International Standard.

When it is necessary to associate a URN with an EXPRESS schema that has been registered as an
International Standard, the URN shall have the form:

urn:iso10303-28:p28_binding/iso_standard-isonun/[part-pn/]version-vn/schema_name
where:

p28_binding represents the type of XML binding as specified in this part of SO 10303 and has one of
the following values: b, eteb, or oseb;

isonum shall be the I SO standard number under which the EXPRESS schemaiis registered;

pn is the part number of the part of the 1SO standard under which the EXPRESS schemaiis registered
if the 1SO standard is broken down into parts;.

vn is the version number of the standard or part EXPRESS schema under which the EXPRESS
schemais registered;

schema_name is the EXPRESS schema name with the first letter uppercase and the remaining ones
lowercase.

EXAMPLE - The following example illustrates what the XML namespace for EXPRESS schema AP203
(1SO 10303-203) would be in an OSEB hinding representation.

<uos xm ns: a203="urn: i s010303-28: oseb/i so_standard- 10303/ part -
203/ versi on-1/ Confi g_control _desi gn_schem">
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Annex F
(informative)
Computer interpretable listings

This annex references a listing of the markup declaration sets specified in this part of 1SO 10303.
These listings are available in computer-interpretable form and can be found at the following URL :

http://www.mel .nist.gov/step/parts/part28el/cd/

If there is difficulty accessing these sites contact 1SO Central Secretariat or contact the 1ISO TC
184/SC4 Secretariat directly at: sc4sec@cme.nist.gov.

NOTE - The information provided in computer-interpretable form at the above URLs is informative. The
information that is contained in the body of this part of 1SO 10303 is normative.
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Annex G
(informative)

Technical Discussions

G.1 Stricter content modelsfor subtypes

G.1.1 Introduction

For subtype/supertype graphs with no instances of multiple supertypes, the ETEB handles EXPRESS
complex entity data types that result from inter-subtype constraints in a very simple manner. (See
8.2.7.1) The content model for the xxx-subtypes element is a smple choice of zero or more of the
immediate subtypes of the entity, asillustrated in the following example:

EXAMPLE - For the EXPRESS declaration:

ENTI TY vehicle
SUPERTYPE OF (ONEOF(car, truck));
vin : STRI NG
END ENTI TY;

ENTI TY car SUBTYPE OF (vehicle);
make : STRI NG
car_nodel : STRI NG

END_ENTI TY;

ENTI TY truck SUBTYPE OF (vehicle);
capacity : | NTEGER,
END_ENTI TY;

the corresponding XML element type declarations are:

<! ELEMENT vehi cl e (vehicle.vin, vehicle-subtypes?)>
<! ATTLI ST vehicle
id | D #REQUI RED
express_entity nane NMIOKEN #FI XED "vehi cl e"
| at e- bound- el ement NMIOKEN #FI XED "entity_i nstance">

<! ELEMENT car (car.neke, car.car_nodel)>
<! ATTLI ST car
id | D # MPLI ED
express_entity_nane NMIOKEN #F|I XED "car"
| at e- bound- el ement NMIOKEN #FI XED "partial _entity_instance">

<! ELEMENT truck (truck.capacity)>
<! ATTLI ST truck
id | D #l MPLI ED
express_entity _nane NMIOKEN #FI XED "t ruck"
| at e- bound- el ement NMIOKEN #FI XED “partial _entity instance">

<! ELEMENT vehi cl e-subtypes ((car | truck)+)>
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The supertype constraints are not maintained in the XML declaration; all immediate subtypes of
vehicle would be included in the choice list of vehi cl e- subt ypes. This approach assumes that the
constraints will be enforced by the processor, including the constraint that a subtype partial complex
entity instance can only appear once within vehi cl e- subt ypes (the cardinality operator “+”
permits duplication of elementsin the list).

It is possible to encode the inter-subtype constraints directly into the XML markup declaration set.
Doing so is atwo-step process:

% determine the set of complex entity data types according to 1SO 10303-11 Annex B and create
acontent model containing a choice of the complex entity data types;

%, factor the content model to make it deterministic.

These steps are explained in more detail below. If applied to an application of this part of 1SO 10303,
these requirements would replace those specified in 8.2.7.

These steps are a so applicable to subtype/supertype graphs that contain multiple supertypes. The only
difference is that the evaluation of the complex entity data type using 1SO 10303-11 Annex B is
performed on the entire subtype/supertype graph rather than on the immediate subtypes of a
supertype.

XML documents that conform to the stricter markup declaration set will aso conform to the markup
declaration set resulting from the requirements specified in clause 8 because the former is merely a
specialization of the latter.

G.1.2 Complex instance evaluation

The following explanation describes how to create a stricter content model for subtypes that
structurally-encodes inter-subtype constraints.

If an entity is a supertype and the subtype/supertype graph of which it is a part contains no entities
with multiple supertypes, then the following declarations will appear in the markup declaration set per
clause 8:

¥ an element type declaration corresponding to the subtype instances of the entity; the name of
this element is the name of the supertype entity appended with the string "-subtypes’;

Y% the last particle in the content model of the supertype entity element type declaration (as
specified in 8.2.5.1) isthe name of the subtypes element type declaration.

To create a stricter content model, the specification of the structure of the xxx-subtypes content model
in 8.2.5.1 can be replaced by the content model constructed according to the following agorithm.
Any XML that conforms to the resulting content model can be processed under the more general
constraints specified for the xxx-subtypes content model specifiedin 8.2.5.1.

The content model of the stricter xxx-subtypes element type declaration is constructed as follows:
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(b)

(©)

For the subgraph consisting of the entity and its immediate subtypes, evaluate the set of
complex entity data types according to annex B of 1SO 10303-11,

i. Remove from this set the complex entity data corresponding to the supertype entity in
isolation (if present);

ii. Remove the supertype entity partia complex entity data from each member of the
remaining set. (Thus, the remaining partial complex instances in the set are the possible
subtype combinations allowed for the supertype);

If the set is empty, then the xxx-subtype particle is not added to the content model of the
supertype entity element type declaration. If the set is not empty, the content model of the
xxx-subtypes element type declaration is a parenthesized list constructed of particles separated
by the choice operator "|" where a particle is created for each member of the set in (a) as
follows:

i.If the member isasingle entity data type, the particleis the entity datatype identifier.

ii. If the member is comprised of two or more entity data types, the particle is a comma-
separated, parenthesized list containing the identifiers of the entity data types.

Factor the content model of the xxx-subtypes element type declaration created in (b)
according to the factoring algorithm presented in G.1.3.

EXAMPLE - For the EXPRESS declaration:

ENTI TY vehi cl €;
vin : STRI NG
END _ENTI TY;

ENTI TY car SUBTYPE OF (vehicle);
make : STRI NG
car_nodel : STRING

END_ENTI TY;

ENTI TY truck SUBTYPE OF (vehicle);
capacity : | NTEGER
END_ENTI TY;

the corresponding XML element type declarations are;

<! ELEMENT vehi cl e (vehicle.vin, vehicle-subtypes?)>
<I ATTLI ST vehicle
id | D #REQU RED
expr ess- name CDATA #FI XED "vehi cl e"
| at e- bound- el ement NMITOKEN #FI XED "entity_i nstance"
| at e- bound-renane CDATA #FI XED "id object _id express-nane
express_entity_nanme">

<! ELEMENT car (car.make, car.car_nodel)>

<! ATTLI ST car
id | D #REQU RED
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expr ess- nane CDATA #FI XED "car"

| at e- bound- el ement NMIOKEN #FI XED "partial entity_instance"

| at e- bound-renane CDATA #FI XED "id object _id express-nane
express_entity_nanme">

<! ELEMENT truck (truck.capacity)>
<! ATTLI ST truck
id | D #REQUI RED
expr ess- name CDATA #FI XED "truck"
| at e- bound- el emrent NMIOKEN #FI XED "partial _entity_i nstance"

| at e- bound-renane CDATA #FI XED "id object_id express-nane
express_entity nane">

before factoring (steps (a) and (b)):
<! ELEMENT vehi cl e-subtypes (car | truck | (car, truck))>
after factoring (step (c)):

<! ELEMENT vehi cl e-subtypes (car, truck?) | truck))>

If the subtype/supertype graph does contain an entity declaration multiple supertypes, the same basic
approach/procedure is used with the following exceptions:

(@) The content model constructed is that of the synthetic element type created for the complex
entity data type as specifiedin 8.2.7.2.

(b) The evaluation of the set of complex entity data types is made on the entire subtype/supertype
graph and no further subtype/supertype processing is done on the entities in the graph.

(c) Singleton complex entity datatypes are not removed from the set.

The construction of the content model and factorization proceed as specified above.

G.1.3 Deterministic content models

XML requires that the content particles be deterministic based on the first item. This is an extract
from the XML specification:

“For compatibility, it is required that content models in element type declarations be deterministic.

SGML requires deterministic content models (it calls them "unambiguous'); XML processors built
using SGML systems may flag non-deterministic content models as errors.

For example, the content model ((b, ¢) | (b, d)) is non-deterministic, because given an initial b the
parser cannot know which b in the model is being matched without looking ahead to see which
element follows the b. In this case, the two references to b can be collapsed into a single reference,
making the model read (b, (c | d)). An initia b now clearly matches only a single name in the
content model. The parser doesn't need to look ahead to see what follows; either ¢ or d would be
accepted.”
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The following presents one algorithm for defining a deterministic content model corresponding to a
given subtype/supertype graph.

Step 1 Evaluate the set S of alowed entity instances for the subtype/supertype graph
according to the algorithm specified in 1SO 10303-11, Annex B. This set may
comprise both simple and complex entity instances.

Step 2 Identify the set E of entities that occur within S.
NOTE -Thiswill be all of or a subset of the entities declared within the subtype/supertype
graph.
Step 3 Count the occurrencesin S of each entity in E.
Step 4 Identify the entity that occurs most, M. In the event that two or more entities occur
most often, select to be M the first entity according to the collating sequence of 1SO
646).
Step 5 Divide the set S into two sub-sets: those entity instances that include M, referred to as
with-M, and those that do not, without-M.
Step 6 Process the set with-M by removing M from each of the members and call the
resulting set R.
Step 7 Compare R and without-M.

a) If they are the same and not empty, generate the content particle (M?, X) where x is
the result of applying steps 2 to 6 of this agorithm with S=R.

b) If they are both empty, generate the content particle M.

¢) If they are different and without-M is empty, generate the content particle (M, y)
wherey isthe result of applying steps 2 to 6 of this algorithm with S=R.

d) If they are different and R is empty, generate the content particle (M | z) where zis
the result of applying steps 2 to 6 of this algorithm with S=without-M.

e) If they are different and neither R nor without-M is empty, generate the content

particle (M, y) | (z)) wherey is the result of applying steps 2 to 6 of this algorithm
S=R and z isthe result of applying steps 2 to 6 to S=without-M.

The result of the process will be a content particle that allows only the valid combinationsin S:

((Mxxx) | (N yyy) | (O zzz) .)

where xxx, yyy and zzz are in turn complex or simple content particles and M, N and O are entity
identifiers.
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G.2 Datareuseoptions

EXPRESS does not define reusability of data, but there are two mechanisms that could be used (for
reuse of data, and for constants). What is available with this part of 1SO 10303 is the use of XML text
entity replacements, where the value is held once in the XML document, and is referenced from
several places in the body of the document. This is really a string replacement feature, and XML
parsers typically expands all references to the real value instead, so this should not be used for
semantic reuse of data (i.e. the reuse would not be defined with a persistent mechanism). It may
however be used as a file compression mechanism.

A more permanent and semantically correct reuse of data would be achieved with specific XML
elements for reuse, i.e. an element would be used to carry the value, and would be referenced
wherever the value is used. This reuse does not have arisk of being resolved by XML parsers, but will
persist. The Part 28 team did however decide against this mechanism since it introduces quite a bit of
complexity to the markup declaration sets, and since EXPRESS does not formally define reuse of data
it was considered introducing more complexity that benefit.

G.3 Useof architectures

The interested reader isreferred to " Structuring XML Documents'[4].

G.4 XML Schema

At the time of the publication of this draft of this part of 1SO 10303 the latest W3C XML Schema
specification is the Working Draft 07 April 2000. For that reason, no use is yet made of XML
Schema. It is expected that a future edition of this part of 1SO 10303 will take advantage of XML
Schema and will define the use of its concepts in addition to the use of XML markup declaration sets.

One approach for the use of XML Schema being investigated is to take advantage of the greater
power for data type checking that comes with XML Schema for use with data marked up according to
the representations specified in this edition of this part of 1SO 10303. This approach maintains the
upward compatibility of applications that create data based on this part of 1SO 10303 but allows better
validation to be performed on the created data.
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Annex H
(informative)

Examples

H.1 Exampleschemain EXPRESS

(* This is an exanple nodel used within the STEPW SE project (Esprit

proj ect 25110, see ww. stepwi se.org) to illustrate different aspects of
EXPRESS. It has been nodified to have exanpl es of many different EXPRESS
constructs. It is not intended to be an exanple of good nodelling style. *)

SCHEMA nr _j ones_gar den;

REFERENCE FROM support _itens;

REFERENCE FROM nr _smit hs_garden (garden AS nr_sniths_garden);
USE FROM nr _sniths_garden (plant AS nr_smiths_plant);

CONSTANT
wat er _vol ume_per _fish: I NTEGER : = 1;
wat er _vol une_per _anphi bi an: | NTEGER : = 2;
wat er _vol ume_per _ornanent: | NTEGER : = 3;
END_CONSTANT;

(*
** The description of the donain states that all the flowers in M
** Jones's garden are either coloured red, yellow or white. For this
** reason, "flower_colour" has been nodelled as an enunerated type.
*
)
TYPE fl ower _col our
= ENUMERATI ON OF (red, yellow, white);
END_TYPE;

TYPE fish_col our
= ENUMERATI ON OF (yel l ow, bl ack, silver, blue);
END_TYPE;

TYPE multi _col oured _fish_col our
= SET [2:4] OF fish_col our;
END_TYPE;

TYPE observed _fish_col our
= SELECT (fish_colour, multi_col oured_fish_col our);
END_TYPE;
TYPE pond_or nanent
= ENUMERATI ON OF (waterfall, fountain, bridge);
END_TYPE;

TYPE fish_type
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= ENUMERATI ON OF (koi, gol dfish);
END_TYPE;

TYPE aquatic_plant _types
= ENUMERATION OF (lilly, weed, |otus);
END_TYPE;

TYPE anphi bi an
= ENUMERATI ON OF (frog, newt);
END_TYPE;

ENTI TY wat er _treatment_system
ABSTRACT SUPERTYPE OF (punping_system AND filtration_systen;
capacity: positive_integer;

END_ENTI TY;

ENTITY filtrati on_system
SUBTYPE OF (water_treatmnment_systen);
filtration_efficiency: efficiency;
nunber_of filters: positive_integer;
END_ENTI TY;

ENTI TY punpi ng_system
SUBTYPE OF (water_treatmnment_systen);
punpi ng_ef ficiency: efficiency;
nunber _of punps: positive_integer;
END_ENTI TY;

ENTI TY pond
ABSTRACT SUPERTYPE OF
(ONEOF (fish_pond, anphibian_pond) ANDOR or nanental pond);
mai nt ai ned_by: OPTI ONAL wat er _treatnent_system
pl ants: SET[1:?] OF aquatic_plant;
wat er _vol urme: positive_integer;
wat er _ph: ph;
END_ENTI TY;

ENTI TY |ivestock _contai ner
ABSTRACT SUPERTYPE OF (ONECF (fish_pond, anphibian_pond));
livestock count : OPTI ONAL | NTEGER;
mai nt ai ned_by: OPTI ONAL STRI NG

END_ENTI TY;

ENTI TY fish_pond
SUBTYPE OF (pond, |ivestock_container);
fish: SET [1:?] OF fish_type;
fish _colours : SET OF observed fish _col our;

DERI VE
SELF\ pond. wat er _vol une: positive_integer := water_volume_per_fish *
SI ZEOF(fish);

END_ENTI TY;

ENTI TY anphi bi an_pond
SUBTYPE OF (pond, |ivestock_container);
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anphi bi ans: SET [1:?] OF anphi bi an;
DERI VE

SELF\ pond. wat er _vol une: positive_ integer :=

wat er _vol urre_per _anphi bi an * SI ZEOF( anphi bi ans) ;
END_ENTI TY;

ENTI TY or nanent al _pond
SUBTYPE OF (pond);
ornanents: SET [1:?] OF pond_ornanent;
DERI VE
SELF\ pond. wat er _vol une: positive_integer :=
wat er _vol une_per _ornanent * S| ZEOF(ornanments);

END_ENTI TY;

(*

** The "garden" is the main entity of the nodel. Al information
within

** the description which is not related to the garden and its contents
** has been ignored e.g. M Jones hinself and the local horticultura
** society.

** The set aggregate has been used for the rel ationship between a
** "garden" and the "beds" in it. List and array were rejected as
** there

** js no indication within the description of ordering. Bag was
** rejected

** as a "bed" cannot occur in the "garden" nore than once.

*

ENTI TY gar den;

has_pond : fish_pond;

has_gr eenhouse . greenhouse;

climatic_tenperature_range : tenperature_range;

has_beds : SET [5 : 5] OF bed;

nei ghbour s_gar den : nr_smiths_garden
END_ENTI TY;

(*
** The "only_one_garden" rule ensures that the nodel only allows one
** garden to exist within the domain.

*)
RULE only _one_garden FOR (garden);
VWHERE

nr _j ones_has_one_garden :

SI ZEOF (garden) = 1;

END RULE
(*
** A "greenhouse" is a greenhouse within M Jones's "garden". It
** contains a set of at |east one "greenhouse_plants". The

" greenhouse”
** also has an associ ated "tenperature"

** The "greenhouse" is constrained to associated with one and only one
** "garden". Since there is "only_one_garden" in the domain, there is
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* % no

** need to explicitly constrain the nodel to only allow one
** "greenhouse".

*

ENTI TY greenhouse;

enforced_tenperature_range : tenperature_range;

hol ds_pl ants : SET [1 : ?] OF greenhouse_pl ant;
| NVERSE

t he_garden : garden FOR has_greenhouse;
END_ENTI TY;
*
** A "bed" is a flower bed within M Jones's "garden". It contains a
set
** of at |east one "outdoors_plant”. It also has an associated "ph"
** val ue.

** Each "bed" is constrained to associated with one and only one

** "garden". Since there is "only_one_garden" in the domain, and the
** "garden" is related to exactly five flower "beds" there is no

** need to explicitly constrain the nodel to only allow only five

** "peds".

** The acidity of each "bed" is different i.e. unique.
*

ENTI TY bed,;
acidity . ph
hol ds_pl ants : SET [1 : ?] OF outdoors_plant;

planting plan : OPTIONAL ARRAY [1:5] OF ARRAY [1:10] OF OPTI ONAL
out doors_pl ant ;

fl owering_order : OPTIONAL LI ST OF outdoors_pl ant;

pl ants_ready for planting : OPTIONAL BAG [ 1:50] OF outdoors_plant;
| NVERSE

t he_garden : garden FOR has_beds;
UNI QUE

every bed_has_a different_acidity :

acidity;

END_ENTI TY;

*

** A "plant" is a flowering plant within either the "greenhouse" or a
** "phed". These kinds of "plant" are distinct and are represented by
t he

** two subtypes of "plant", namely "greenhouse_plant" and

** "outdoors_plant".

** Al "plants" have an associated "flower_colour". They nust have a
** unique Latin "plant_name". |In addition they nay have one or nore
** English "plant_nanmes". The English "plant_nanmes" are not unique
** since

** several different species of "plants" may have the same English
** "plant _nane".

** The description states that none of the "plants" inside the
** "greenhouse" can survive outside it. This, together with the fact
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** that M Jones is a keen gardener, has been taken to inply that the
** "plants" he places inside the "greenhouse" can survive there.
** Simlarly, the "outdoors_plants" nust be able to survive in the

** "garden". Therefore, the "tenperature_range" which a "plant" can
** survive inis relevant to all "plants"

*

ENTI TY pl ant

ABSTRACT SUPERTYPE OF
(ONEOF (greenhouse_pl ant, outdoors_plant, aquatic_plant));

col our . flower _col our;

| atin_nane : plant _nane;

engl i sh_nanes : OPTIONAL SET [1 : ?] OF plant_nane;

survival _tenperature_range : tenperature_range;
UNI QUE

the_latin_name_of _a_pl ant _species_is_uni que

| ati n_nane;

END_ENTI TY;
(*
** A "greenhouse_plant" is a "plant" which can only survive within the
** "greenhouse". |In order to ensure that the "greenhouse_plant" may
gr ow

** within the "greenhouse" it has an associated "tenperature" range.
** A "greenhouse_plant" nust be inside the "greenhouse"

** A "greenhouse_plant" nust be able to survive in the
** "tenperature_range" of the "greenhouse"

** A "greenhouse_plant" cannot survive in the "tenperature_range" of
** the
** "garden". Note that this does not prevent the "tenperature ranges"”
* % Of
** the "garden" and "greenhouse" from overl appi ng.
*
ENTI TY greenhouse_pl ant
SUBTYPE OF (pl ant);
| NVERSE
t he_greenhouse . greenhouse FOR hol ds_pl ant s;
VHERE
rl:
(* A greenhouse plant can survive in the greenhouse tenperature
* % *)
i s_sub_range (the_greenhouse. enforced_t enperat ure_range,
SELF\ pl ant . survi val _t enperature_range);

r2:
(* A greenhouse plan cannot survive in the garden tenperature *)
NOT is_sub_range
(the_greenhouse.the_garden. climatic_t enperature_range,
SELF\ pl ant . survi val _t enper ature_range);
END_ENTI TY;

(*

** An "outdoors_plant” is a "plant" which can survive outside of the
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** "greenhouse". It nust be grown in a flower "bed". |In order to
ensure

** that the "outdoors_plant" can cope with the acidity of the "bed" it
** has an associ ated "ph_range".

** The "ph_range" of the "outdoors_plant" nust include the "ph" of the
** “ped".
ENTI TY out doors_pl ant

SUBTYPE OF (plant);

survival _ph_range : ph_range;
| NVERSE

t he_beds : SET [1 : ?] OF bed FOR hol ds_pl ants;
VHERE

rl:

(* The ph range of the outdoors plant nust include the ph val ue
** of the
bed *)
QUERY (b <* the_beds |
value_is_w thin_range (b.acidity, survival_ph_range))
= t he_beds;

r2:
(* An outdoors plant can survive in the garden tenperature *)
i s_sub_range (the_beds
[1].the_garden.climatic_tenperature_range,
SELF\ pl ant . survival _tenperature_range);
END_ENTI TY;

ENTI TY aquatic_pl ant
SUBTYPE OF (plant);
aquatic_plant_type: aquatic_plant _types;
oxygen_volunetric_requirenent: positive_integer;
aquatic_plant _size: positive_integer;

END_ENTI TY;

(*
** This function checks that a real value lies within the specified
** "real val ue_range".
*

)
FUNCTI ON value_is within_range (v : REAL;

r : real _value range) : BOOLEAN,
RETURN ( (v >= r.mininumvalue) AND (v <= r.nmaxi mumval ue));

END_FUNCTI ON;

*

** This function checks that one "real value range" is conpletely
** contained within anot her.
*
FUNCTI ON i s_sub_range (r1,
r2 : real _value_range) : BOOLEAN
RETURN (value_is within_range (rl1l.m ninumval ue, r2) AND

val ue_is_wi thin_range (rl.maxi nrumvalue, r2));

END_FUNCTI ON;
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END_SCHEMA;

(* SCHEMA *)

SCHEMA support _itens;

(*
** The appropriate base type to use for "tenmperature" is not clear
from
** the description. However, given that M Jones takes great care of
** "tenperature" values it was decided to nodel it as a real val ue.
*
TYPE tenperature
= REAL;
END_TYPE

(*
** Both "tenperatures" and
** "real _val ue_range".
*)
ENTI TY real val ue_range
ABSTRACT SUPERTYPE OF
(ONEOF (tenperature_range, ph_range, efficiency_range));

ph" values for a plant are within a

m ni mum val ue . REAL;
maxi mum val ue . REAL;
VHERE

the _val ues_nust be sensibl e :
maxi num val ue >= mi ni nrum val ue;

END_ENTI TY;

(*

** A "plant" is able to survive within a "tenperature_range". The

** "garden" will throughout the year have a "tenperature_range" which
t he

** "outdoors_plants" nust be able to survive in. Simlarly, the
** "greenhouse" has a "tenperature_range" which the
"greenhouse_pl ants"
** can survive in.
*)
ENTI TY tenperature_range

SUBTYPE OF (real val ue_range);

SELF\real _val ue_range. m ni mum val ue : tenperature

SELF\ real _val ue_range. maxi mum val ue : tenperature

END_ENTI TY;

(*

** The description nentions both Latin names and English nanmes for
** "plants". These two “types' of "plant_nane" were considered to
have

** gsufficient in conmon to justify their nodelling by a single defined
** type.

** |t is not clear if sone constraints should be specified for
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** "plant_name". For exanple, it may sensible to ensure that it is
** not
** enpty and that it is al phabetic.

*

TYPE pl ant _nane

= STRI NG
END_TYPE
(*
** The acidity of the "beds" and the range acceptable to
** "outdoors_plants" has been nodelled by the defined type "ph". It
is

** not clear which base type should be used for "ph"; however, given
t hat

** M Jones takes pride in conpatibility of values, it was decided to
use

** the real type.

** A "ph" value is constrained to being between zero and fourteen. In
** reality, it is highly unlikely that M Jones woul d ever use "ph"
** val ues near the extrenes. However, there is no indication of nore
** realistic limts within the domain description
*
TYPE ph

= REAL;
VWHERE

the ph_is between 0 _and_14 :

{0 <= SELF <= 14};

END_TYPE;

(*
** An "outdoors_plant", indeed any "plant", can survive a range of
n phll
** val ues.
*
ENTI TY ph_range
SUBTYPE OF (real val ue_range);
SELF\real val ue_range. m ni rumval ue : ph
SELF\ real _val ue_range. maxi mum val ue : ph

END_ENTI TY;
TYPE positive_ integer = | NTEGER
VHERE

positive_only: SELF > 0O;
END_TYPE;

ENTI TY efficiency_range
SUBTYPE OF (real val ue_range);
SELF\ real _val ue_range. m ni rum val ue : efficiency_neasure;
SELF\ real _val ue_range. maxi mum val ue : effici ency_neasure;
END_ENTI TY;

TYPE percentage = REAL;

VWHERE
bet ween_0_and_100: {0.0 <= SELF <= 100. 0};
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END_TYPE;
TYPE fractional val ue = REAL;
VWHERE
between_0 _and_1: {0.0 <= SELF <= 1.0};
END_TYPE;

TYPE efficiency _neasure = SELECT (percentage, fractional val ue);
END_TYPE;

TYPE efficiency = SELECT (efficiency_neasure, efficiency_range);
END_TYPE;

END_SCHEMA;

(* SCHE MA *)

SCHEMA nr _smit hs_gar den;

(*
M Smith's garden is a sinple one and has been set up to illustrate
REFERENCE and USE fromthe schema nr_j ones_garden.

Sormre of the entities in this schema have the sane nane as in
nt_jones _garden to illustrate nane clash handling between schenas.
*

ENTI TY gar den;
has_bed . bed;
END_ENTI TY;

ENTI TY bed;
description : STRI NG
| NVERSE
t he_garden : garden FOR has_bed;
END_ENTI TY;

(*

As plant is USEd by nr_jones_garden schema, it is inmported but its subtypes
will

not be visible in that schema so the only possible conbination is plant on

its own.
*

ENTI TY pl ant
SUPERTYPE OF (fl ower _plant ANDOR veget abl e_pl ant);
nane : STRI NG

END_ENTI TY;

ENTI TY fl ower _pl ant
SUBTYPE OF (plant);
flower _col our : STRING

END_ENTI TY;

ENTI TY veget abl e_pl ant
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SUBTYPE OF (plant);
veget abl e_type : STRI NG
END_ENTI TY;

END_SCHEMA;

H.2 Exampleschemain XML

The example schema is presented in XML as a representation category of “SCHEMA” XML
document that uses the markup declaration set specified in Annex C for the representation..

<?xm version="1.0"?>
<! DOCTYPE i so_10303_28 SYSTEM "express-part 28xds-v14-exp.dtd">
<i so_10303_28 represent ati on_cat egor y=" SCHEMA DECL” >
<express_schema>
<schena_decl >
<enbedded_remark>This is an exanpl e nbdel used within the STEPW SE
project (Esprit project 25110, see www. stepwise.org) to illustrate
different aspects of EXPRESS. It has been nodified to have exanpl es of
many di fferent EXPRESS constructs. It is not intended to be an exanpl e of
good nodel ling style.</enbedded_r emar k>
<schenma_i d>nr _j ones_gar den</ schene_i d>
<interface_specification_bl ock>
<reference_fronmp
<schema_r ef >support _i tens</schema_ref><inport_all/>
</reference _fronp
<reference_frone
<schema_ref>nr_smiths_garden</schenma_ref>
<entity_inmport>
<entity_ id>nr_smiths_garden</entity_id>
<entity_ref>garden</entity_ref>
</entity_ inport>
</reference_fronp
<use_fromp
<schema_ref >nr _smi t hs_garden</ schema_ref >
<entity_inmport>
<entity id>nmr_snmiths _plant</entity_ id>
<entity ref>plant</entity ref>
</entity_inmport>
</use_fronp
</interface_specification_block>

<const ant bl ock>

<const ant _decl >
<const ant _i d>wat er _vol une_per _fi sh</constant _i d>
<base_t ype><i nt eger/ >
</ base_type>
<integer literal >1</integer_literal >

</ const ant _decl >

<const ant _decl >
<const ant _i d>wat er _vol une_per _anphi bi an</ constant _i d>
<base_t ype><int eger/>
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</ base_type>
<integer literal >2</integer_literal >
</ const ant _decl >
<const ant _decl >
<const ant _i d>wat er _vol une_per _or nanment </ const ant _i d>
<base_t ype><i nteger/ >
</ base_type>
<integer literal >3</integer_literal >
</ const ant _decl >
</ const ant bl ock>
<type_decl >
<enbedded_renmark>** The description of the domain states that all the
flowers in M ** Jones's garden are either coloured red, yellow or
white. For this ** reason, "flower _colour"” has been nodelled as an
enurer at ed type.
</ enbedded_r emar k>
<type_i d>fl ower _col our</type_id>
<underl yi ng_type>
<enuner ati on>
<enuner ation_i d>red</ enunerati on_i d>
<enuneration_i d>yel | ow</ enuner ati on_i d>
<enuneration_i d>whi t e</ enuneration_id>
</ enuner ati on>
</underlyi ng_type>
</type_decl >
<type_decl >
<type_id>fish _col our</type_id>
<under | yi ng_type>
<enuner ati on>
<enuneration_i d>yel | ow</ enuner ati on_i d>
<enuner ation_i d>bl ack</ enunerati on_i d>
<enuneration_id>silver</enuneration_id>
<enuner ation_i d>bl ue</ enuneration_i d>
</ enurner ati on>
</underlying_type>
</type_decl >
<type_decl >
<type_id>nulti_coloured fish _col our</type_id>
<under| yi ng_type>
<set _type>
<bound_spec>
<l ower _bound>
<integer literal >2</integer_literal >
</ | ower bound>
<upper _bound>
<integer literal >4</integer_literal >
</ upper _bound>
</ bound_spec>
<base_t ype>
<type_ref>fish_col our</type_ref>
</ base_type>
</set _type>
</ underlying_type>
</type_decl >
<type_decl >
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<type_i d>observed_fi sh_col our</type_i d>
<underl yi ng_type>
<sel ect >
<type_ref>fish_col our</type_ref>
<type_ref>nulti_coloured_fish_col our</type_ref>
</ sel ect >
</ underlying_type>
</type_decl >
<t ype_decl >
<type_i d>pond_or nament </ type_i d>
<under | yi ng_type>
<enumer ati on>
<enuneration_id>waterfall </ enuneration_id>
<enuner ati on_i d>f ount ai n</ enuner ati on_i d>
<enuner ation_i d>bri dge</ enuneration_i d>
</ enuner ati on>
</ underlying_type>
</type_decl >
<type_decl >
<type_id>fish_type</type_id>
<under | yi ng_t ype>
<enumer ati on>
<enuner ation_i d>koi </ enunerati on_i d>
<enuner ation_i d>gol df i sh</ enunerati on_i d>
</ enuner ati on>
</underlying_type>
</type_decl >
<type_decl >
<type_i d>aquati c_pl ant _types</type_id>
<under | yi ng_t ype>
<enuner ati on>
<enuneration_id>lilly</enuneration_id>
<enuner ati on_i d>weed</ enuneration_i d>
<enuneration_i d>l ot us</ enuneration_i d>
</ enumer ati on>
</underlying_type>
</type_decl >
<type_decl >
<type_i d>anphi bi an</type_i d>
<under | yi ng_t ype>
<enuner ati on>
<enuneration_i d>frog</ enuneration_i d>
<enuneration_i d>newt </ enuneration_i d>
</ enuner ati on>
</underlying_type>
</type_decl >
<entity_ decl >
<entity id>water treatnent_systenx/entity id>
<abstract_supertype>
<supertype_and>
<entity_ref>punpi ng_systenx/entity ref>
<entity ref>filtration_systenx/entity ref>
</ supertype_and>
</ abstract_supertype>
<explicit_attr_bl ock>
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<explicit_attr>
<attribute_ id>capacity</attribute_ id>
<base_type>
<type_ref>positive_integer</type_ref>
</ base_type>
</explicit_attr>
</explicit_attr_block>
</entity_decl >
<entity_decl >
<entity id>filtration_systenx/entity_ id>
<subt ype_of >
<entity ref>water_treatnent_systenx/entity ref>
</ subt ype_of >
<explicit_attr_bl ock>
<explicit_attr>
<attribute_id>filtration_efficiency</attribute_id>
<base_type>
<type_ref>efficiency</type ref>
</ base_type>
</explicit_attr>
<explicit_attr>
<attribute_id>nunber _of filters</attribute_ id>
<base_t ype>
<type_ref>positive_integer</type_ref>
</ base_type>
</explicit_attr>
</explicit_attr_block>
</entity_decl >
<entity_decl >
<entity_id>punping_systenx/entity_ id>
<subt ype_of >
<entity ref>water _treatnent_systenx/entity ref>
</ subtype_of >
<explicit_attr_bl ock>
<explicit_attr>
<attribute_id>punping_efficiency</attribute_id>
<base_type>
<type_ref>efficiency</type ref>
</ base_type>
</explicit_attr>
<explicit_attr>
<attribute_id>nunber_of punps</attribute_ id>
<base_t ype>
<type_ref>positive_integer</type_ref>
</ base_type>
</explicit_attr>
</explicit_attr_bl ock>
</entity_decl >
<entity_decl >
<entity_id>pond</entity id>
<abstract_supertype>
<supertype_and_or>
<supertype_one_of >
<entity_ref>fish_pond</entity_ref>
<entity_ref>anphi bi an_pond</entity_ref>
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</ supertype_one_of >
<entity ref>ornanmental pond</entity ref>
</ supertype_and_or>
</ abstract_supertype>
<explicit_attr_bl ock>
<explicit_attr>
<attribute_id>maintained by</attribute_ id><optional/>
<base_type>
<entity_ ref>water_treatnent_systenx/entity_ref>
</ base_type>
</explicit_attr>
<explicit_attr>
<attribute_ id>plants</attribute_id>
<base_t ype>
<set _type>
<bound_spec>
<l ower _bound>
<integer literal >1</integer _literal>
</ | ower bound>
<upper _bound><unset />
</ upper _bound>
</ bound_spec>
<base_type>
<entity_ref>aquatic_plant</entity_ref>
</ base_type>
</set_type>
</ base_type>
</explicit_attr>
<explicit_attr>
<attribute_ id>water volune</attribute id>
<base_t ype>
<type_ref>positive_integer</type ref>
</ base_type>
</explicit_attr>
<explicit_attr>
<attribute_id>water_ph</attribute_id>
<base_t ype>
<type_ref>ph</type ref>
</ base_type>
</explicit_attr>
</explicit_attr_bl ock>
</entity_decl >
<entity_ decl >
<entity_ id>livestock _container</entity_ id>
<abstract_supertype>
<supertype_one_of >
<entity ref>fish pond</entity ref>
<entity_ref>anphi bian_pond</entity ref>
</ supertype_one_of >
</ abstract_supertype>
<explicit_attr_bl ock>
<explicit_attr>
<attribute_ id>livestock count</attribute_ id><optional/>
<base_t ype><i nt eger/ >
</ base_type>
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</explicit_attr>
<explicit_attr>
<attribute_id>maintained by</attribute_ id><optional/>
<base_t ype>
<string>
</string>
</ base_type>
</explicit_attr>
</explicit_attr_bl ock>
</entity_decl >
<entity_decl >
<entity id>fish pond</entity_ id>
<subt ype_of >
<entity_ref>pond</entity_ref>
<entity ref>livestock container</entity_ref>
</ subt ype_of >
<explicit_attr_bl ock>
<explicit_attr>
<attribute_id>fish</attribute_id>
<base_t ype>
<set _type>
<bound_spec>
<l ower _bound>
<integer literal >1</integer_literal >
</ | ower bound>
<upper _bound><unset />
</ upper _bound>
</ bound_spec>
<base_t ype>
<type_ref>fish_type</type_ref>
</ base_type>
</set _type>
</ base_type>
</explicit_attr>
<explicit_attr>
<attribute_ id>fish colours</attribute id>
<base_type>
<set _type>
<base_t ype>
<type_ref >observed_fish_col our</type_ref>
</ base_type>
</set _type>
</ base_type>
</explicit_attr>
</explicit_attr_bl ock>
<derive_cl ause>
<derived_ attr>
<qualified_ attribute>
<entity_ref>pond</entity_ref>
<attribute ref>water_volume</attribute ref>
</qualified_attribute>
<base_type>
<type_ref>positive_integer</type ref>
</ base_type>
<terne<nul tiply/>
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<const ant _ref >wat er _vol ume_per _fi sh</constant_ref>
<function_cal | ><si zeof/ >
<attribute ref>fish</attribute ref>
</function_call>
</ternp
</derived_attr>
</ derive_cl ause>
</entity_decl >
<entity_decl >
<entity_i d>anphi bi an_pond</entity_id>
<subt ype_of >
<entity ref>pond</entity ref>
<entity ref>livestock container</entity ref>
</ subt ype_of >
<explicit_attr_bl ock>
<explicit_attr>
<attribute_id>anphibians</attribute_id>
<base_type>
<set _type>
<bound_spec>
<l ower _bound>
<integer literal >1</integer literal>
</ | ower _bound>
<upper _bound><unset />
</ upper _bound>
</ bound_spec>
<base_t ype>
<type_ref >anmphi bi an</type_ref>
</ base_type>
</set_type>
</ base_type>
</explicit_attr>
</explicit_attr_block>
<derive_cl ause>
<derived attr>
<qualified_attribute>
<entity ref>pond</entity ref>
<attribute_ ref>water_volune</attribute ref>
</qualified_attribute>
<base_t ype>
<type_ref>positive_integer</type_ ref>
</ base_type>
<ternp<nul tiply/>

<const ant _ref >wat er _vol ume_per _anphi bi an</ const ant _ref >

<function_call ><si zeof />
<attribute_ref>anphibians</attribute_ref>
</function_call>
</ternp
</derived_attr>
</ derive_cl ause>
</entity_decl >
<entity_ decl >
<entity_ id>ornanental pond</entity id>
<subt ype_of >
<entity_ref>pond</entity_ref>
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</ subt ype_of >
<explicit_attr_bl ock>
<explicit_attr>
<attribute_id>ornanments</attribute_id>
<base_t ype>
<set _type>
<bound_spec>
<l ower _bound>
<integer literal >1</integer_literal >
</ | ower bound>
<upper _bound><unset />
</ upper _bound>
</ bound_spec>
<base_t ype>
<type_ref>pond_or nanment </ type_ref>
</ base_type>
</set _type>
</ base_type>
</explicit_attr>
</explicit_attr_bl ock>
<derive_cl ause>
<derived_ attr>
<qualified_ attribute>
<entity_ref>pond</entity_ref>
<attribute ref>water_volume</attribute ref>
</qualified_attribute>
<base_t ype>
<type_ref>positive_integer</type ref>
</ base_type>
<terne<nul tiply/>
<const ant _ref >wat er _vol ume_per _or nanment </ const ant _ref >
<function_cal | ><si zeof />
<attribute ref>ornanents</attribute ref>
</function_call>
</ternp
</derived_attr>
</ derive_cl ause>
</entity_decl >
<entity_decl >
<enbedded_renmark>** The "garden" is the main entity of the nodel. Al
information within ** the description which is not related to the
garden and
its contents ** has been ignored e.g. M Jones hinself and the |oca
horticultural ** society. ** The set aggregate has been used for the
rel ati onship between a ** "garden" and the "beds" in it. List and
array were
rejected as ** there ** is no indication within the description of
orderi ng.
Bag was ** rejected ** as a "bed" cannot occur in the "garden" nore
t han once.
</ enbedded_r emar k>
<entity id>garden</entity_ id>
<explicit_attr_bl ock>
<explicit_attr>
<attribute_id>has_pond</attribute_id>
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<base_t ype>
<entity ref>fish pond</entity ref>
</ base_type>
</explicit_attr>
<explicit_attr>
<attribute_id>has_greenhouse</attribute_id>
<base_type>
<entity_ ref>greenhouse</entity ref>
</ base_type>
</explicit_attr>
<explicit_attr>
<attribute_ id>climtic_tenperature_range</attribute_ id>
<base_t ype>
<entity_ref>tenperature_range</entity_ref>
</ base_type>
</explicit_attr>
<explicit_attr>
<attribute_ id>has_beds</attribute_id>
<base_t ype>
<set _type>
<bound_spec>
<l ower _bound>
<integer literal >5</integer_literal>
</ | ower bound>
<upper _bound>
<integer literal >5</integer_literal >
</ upper _bound>
</ bound_spec>
<base_t ype>
<entity_ref>bed</entity_ref>
</ base_type>
</set _type>
</ base_type>
</explicit_attr>
<explicit_attr>
<attribute_id>nei ghbours_garden</attribute_id>
<base_t ype>
<entity ref>nr_smiths _garden</entity ref>
</ base_type>
</explicit_attr>
</explicit_attr_bl ock>
</entity_decl >
<rul e_decl >
<enbedded_remark>** The "only_one_garden" rule ensures that the nodel
only allows one ** garden to exist within the domain.
</ enbedded_r emar k>
<rul e_id>only one _garden</rul e_id>
<applies_to entities>
<entity_ref>garden</entity_ref>
</applies_to_entities>
<wher e_cl ause>
<donmi n_rul e>
<l abel >nr _j ones_has_one_gar den</ | abel >
<l ogi cal _expressi on>
<rel ati on_expr essi on><equal / >
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<function_cal |l ><si zeof />
<popul ati on>
<entity ref>garden</entity ref>
</ popul ati on>
</function_call>
<integer literal >1</integer_literal >
</rel ati on_expressi on>
</l ogi cal _expressi on>
</ domai n_rul e>
</ where_cl ause>
</rul e_decl >
<entity_ decl >
<enbedded_renmark>** A "greenhouse" is a greenhouse within M Jones's
"garden". It ** contains a set of at |east one "greenhouse_ plants".
The
"greenhouse" ** al so has an associated "tenmperature". ** The
"greenhouse" is
constrained to associated with one and only one ** "garden". Since
there is
"only_one_garden"” in the domain, there is ** no ** need to explicitly
constrain
the nodel to only allow one ** "greenhouse". </enbedded remark>
<entity_id>greenhouse</entity id>
<explicit_attr_bl ock>
<explicit_attr>
<attribute_id>enforced_tenperature_range</attribute_id>
<base_t ype>
<entity ref>tenperature_range</entity ref>
</ base_type>
</explicit_attr>
<explicit_attr>
<attribute_id>holds plants</attribute_ id>
<base_type>
<set _type>
<bound_spec>
<| ower _bound>
<integer literal >1</integer literal>
</ | ower _bound>
<upper _bound><unset />
</ upper _bound>
</ bound_spec>
<base_type>
<entity_ ref>greenhouse plant</entity ref>
</ base_type>
</set_type>
</ base_type>
</explicit_attr>
</explicit_attr_bl ock>
<i nverse_cl ause>
<inverse_attr>
<attribute_id>the garden</attribute_id>
<entity ref>garden</entity ref>
<attribute_ref>has_greenhouse</attribute ref>
</inverse_attr>
</inverse_cl ause>

178 OIS0 2000 All rights reserved



ISO/PDT S 10303-28:2000(E)

</entity_decl >
<entity_ decl >

<enbedded renmark>** A "bed" is a flower bed within M Jones's

"garden".

It contains a set ** of at |east one "outdoors_plant". It also has an
associ ated "ph" ** value. ** Each "bed" is constrained to associated

with one

and only one ** "garden". Since there is "only _one_garden" in the

domai n, and

the ** "garden" is related to exactly five flower "beds" there is no

** need to

The

explicitly constrain the nodel to only allow only five ** "beds". **

acidity of each "bed" is different i.e. unique. </enbedded_remark>
<entity_i d>bed</entity_id>
<explicit_attr_bl ock>
<explicit_attr>
<attribute id>acidity</attribute_ id>
<base_t ype>
<type_ref>ph</type_ref>
</ base_type>
</explicit_attr>
<explicit_attr>
<attribute_id>holds_plants</attribute_id>
<base_t ype>
<set _type>
<bound_spec>
<l ower _bound>
<integer literal >1</integer_literal >
</ | ower bound>
<upper _bound><unset />
</ upper _bound>
</ bound_spec>
<base_t ype>
<entity_ref>outdoors_plant</entity_ref>
</ base_type>
</set _type>
</ base_type>
</explicit_attr>
<explicit_attr>
<attribute_id>planting_plan</attribute_id><optional/>
<base_type>
<array_type>
<i ndex_spec>
<l ow_i ndex>
<integer literal >1</integer_literal >
</l ow_i ndex>
<hi gh_i ndex>
<integer literal >5</integer_literal >
</ hi gh_i ndex>
</ i ndex_spec>
<base_t ype>
<array_type>
<i ndex_spec>
<l ow_i ndex>
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<integer _literal >1</integer_literal >
</l ow_i ndex>
<hi gh_i ndex>
<integer _literal >10</integer_literal >
</ hi gh_i ndex>
</ i ndex_spec>
<base_type>
<entity ref>outdoors plant</entity ref>
</ base_t ype><opti onal / >
</array_type>
</ base_type>
</array_type>
</ base_type>
</explicit_attr>
<explicit_attr>
<attribute_id>fl owering_order</attribute_id><optional/>
<base_t ype>
<list_type>
<base_t ype>
<entity_ref>outdoors_plant</entity_ref>
</ base_type>
</list_type>
</ base_type>
</explicit_attr>
<explicit_attr>
<attribute_id>plants_ready_for_planting</attribute_id><optional/>
<base_type>
<bag_t ype>
<bound_spec>
<l ower _bound>
<integer literal >1</integer_literal >
</ | ower _bound>
<upper _bound>
<integer literal >50</integer_literal >
</ upper _bound>
</ bound_spec>
<base_type>
<entity ref>outdoors_plant</entity ref>
</ base_type>
</ bag_type>
</ base_type>
</explicit_attr>
</explicit_attr_block>
<i nverse_cl ause>
<inverse_ attr>
<attribute_id>the garden</attribute_id>
<entity ref>garden</entity ref>
<attribute ref>has _beds</attribute ref>
</inverse_attr>
</inverse_cl ause>
<uni que_cl ause>
<uni que_rul e>
<l abel >every_bed has_a different _acidity</I|abel >
<attribute_ ref>acidity</attribute_ref>
</ uni que_rul e>
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</ uni que_cl ause>
</entity_decl >
<entity_ decl >
<enbedded_remark>** A "plant" is a flowering plant within either the
"greenhouse" or a ** "bed". These kinds of "plant" are distinct and
are
represented by the ** two subtypes of "plant", nanely
"greenhouse_plant" and **

"outdoors_plant". ** Al "plants" have an associated "fl ower_col our".
They nust

have a ** unique Latin "plant_name". In addition they may have one or
nmore **

English "plant_names". The English "plant_nanes" are not unique **
since **
several different species of "plants" may have the sane English **
"plant _nane". ** The description states that none of the "plants"
inside the **
"greenhouse" can survive outside it. This, together with the fact **
that M
Jones is a keen gardener, has been taken to inply that the **
"pl ants" he
pl aces inside the "greenhouse" can survive there. ** Simlarly, the
"outdoors_plants" nmust be able to survive in the ** "garden".
Therefore, the
“"tenperature_range" which a "plant"” can ** survive in is relevant to
al |
"pl ant s". </ enbedded_r emar k>
<entity id>plant</entity_id>
<abstract_supertype>
<supertype_one_of >
<entity_ref>greenhouse_plant</entity_ref>
<entity ref>outdoors plant</entity ref>
<entity ref>aquatic_plant</entity ref>
</ supertype_one_of >
</ abstract_supertype>
<explicit_attr_bl ock>
<explicit_attr>
<attribute_ id>colour</attribute_ id>
<base_t ype>
<type_ref>fl ower_col our</type_ref>
</ base_type>
</explicit_attr>
<explicit_attr>
<attribute_id>latin_name</attribute_id>
<base_t ype>
<type_ref >pl ant _nane</type_ref>
</ base_type>
</explicit_attr>
<explicit_attr>
<attribute_id>english_nanmes</attribute_id><optional/>
<base_t ype>
<set _type>
<bound_spec>
<| ower _bound>
<integer literal >1</integer_literal >
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</ | ower bound>
<upper _bound><unset />
</ upper _bound>
</ bound_spec>
<base_t ype>
<type_ref >pl ant _nane</type_ref>
</ base_type>
</set _type>
</ base_type>
</explicit_attr>
<explicit_attr>
<attribute_id>survival tenperature_range</attribute_ id>
<base_t ype>
<entity_ref>tenperature_range</entity_ref>
</ base_type>
</explicit_attr>
</explicit_attr_block>
<uni que_cl ause>
<uni que_rul e>
<l abel >the_l ati n_nanme_of _a_pl ant _i s_uni que</ | abel >
<attribute_ref>latin_nane</attribute_ref>
</ uni que_rul e>
</ uni que_cl ause>
</entity_decl >
<entity_decl >
<enbedded_r emark>** A "greenhouse_plant” is a "plant" which can only
survive within the ** "greenhouse". In order to ensure that the
"greenhouse_plant" may grow ** within the "greenhouse" it has an
associ at ed
"tenperature” range. ** A "greenhouse_plant" must be inside the
"greenhouse"”.
** A "greenhouse plant" nust be able to survive in the **
"t enperature_range"
of the "greenhouse". ** A "greenhouse_plant" cannot survive in the
"tenperature_range" of ** the ** "garden". Note that this does not
prevent the
"tenperature_ranges" ** of ** the "garden" and "greenhouse" from
over | appi ng.
*) </ enbedded_remar k>
<entity_i d>greenhouse_plant</entity_id>
<subt ype_of >
<entity ref>plant</entity ref>
</ subt ype_of >
<i nverse_cl ause>
<inverse_ attr>
<attribute_id>the_greenhouse</attribute_id>
<entity ref>greenhouse</entity ref>
<attribute ref>holds_plants</attribute ref>
</inverse_attr>
</inverse_cl ause>
<wher e_cl ause>
<donmi n_rul e>
<l abel >r 1</ | abel >
<l ogi cal _expressi on>
<enbedded_r emar k>A greenhouse plant can survive in the greenhouse
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t enper at ur e</ enbedded_r emar k>
<function_call >
<function_ref>is_sub_range</function_ref>
<qual i fied_factor>
<attribute_ref>the_greenhouse</attribute ref>
<qualifier>
<attribute ref>enforced tenperature range</attribute ref>
</qualifier>
</ qualified_factor>
<qual i fi ed_factor><sel f/>
<qualifier>
<entity ref>plant</entity ref>
<attribute ref>survival tenperature range</attribute ref>
</qualifier>
</ qualified_factor>
</function_call>
</ | ogi cal _expressi on>
</ domai n_rul e>
<donai n_rul e>
<l abel >r 2</ | abel >
<l ogi cal _expressi on>
<enbedded_renmar k>A greenhouse pl an cannot survive in the garden
t enper at ur e</ enbedded_r emar k>
<unary_op><not/ >
<function_call >
<function_ref>s_sub_range</function_ref>
<qual ified factor>
<attribute_ref>the_greenhouse</attribute ref>
<qualifier>
<attribute_ref>the_garden</attribute_ref>
<attribute_ref>climatic_tenperature_range</attribute_ref>
</qualifier>
</qualified factor>
<qual i fi ed_factor><sel f/>
<qual i fier>
<entity ref>plant</entity_ref>
<attribute ref>survival tenperature range</attribute ref>
</qualifier>
</qualified_factor>
</function_call>
</ unary_op>
</ | ogi cal _expressi on>
</ domai n_rul e>
</ where_cl ause>
</entity_decl >
<entity_decl >
<enbedded_renmark>** An "outdoors plant" is a "plant" which can survive
outside of the ** "greenhouse". It nust be grown in a flower "bed"
In order to
ensure ** that the "outdoors_plant" can cope with the acidity of the
"bed" it
** has an associ ated "ph_range". ** The "ph_range" of the
"outdoors_plant" nust
i nclude the "ph" of the ** "bed".</enbedded_remar k>
<entity_id>outdoors_plant</entity_id>
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<subt ype_of >
<entity ref>plant</entity ref>
</ subtype_of >
<explicit_attr_bl ock>
<explicit_attr>
<attribute_id>survival _ph_range</attribute_id>
<base_type>
<entity ref>ph range</entity ref>
</ base_type>
</explicit_attr>
</explicit_attr_bl ock>
<i nverse_cl ause>
<inverse_attr>
<attribute_ id>the beds</attribute id>
<entity_ref>bed</entity_ref>
<attribute_ref>holds_plants</attribute_ref>
<i nverse_set>
<bound_spec>
<l ower _bound>
<integer _literal >1</integer_literal >
</ | ower _bound>
<upper _bound><unset/ >
</ upper _bound>
</ bound_spec>
</inverse_set>
</inverse_attr>
</inverse_cl ause>
<wher e_cl ause>
<donai n_rul e>
<enbedded_r emar k>The ph range of the outdoors plant mnust include the
ph value ** of the bed </enbedded_renmark>
<l abel >r 1</ | abel >
<l ogi cal _expressi on>
<rel ati on_expr essi on><equal / >
<query>
<vari abl e_i d>b</vari abl e_i d>
<aggr egat e_sour ce>
<attribute ref>the beds</attribute ref>
</ aggr egat e_sour ce>
<l ogi cal _expressi on>
<function_call >
<function_ref>value_is_w thin_range</function_ref>
<qual i fied _factor>
<vari abl e_ref>b</vari abl e_ref>
<qualifier>
<attribute ref>acidity</attribute_ref>
</qualifier>
</qualified factor>
<attribute_ref>survival _ph_range</attribute_ref>
</function_call>
</l ogi cal _expressi on>
</ query>
<popul ati on>
<entity_ ref>the_beds</entity ref>
</ popul ati on>
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</rel ati on_expressi on>
</ | ogi cal _expressi on>
</ domai n_rul e>
<donai n_rul e>
<enbedded_r emar k>An outdoors plant can survive in the garden
t emper ature </enbedded_remar k>
<l ogi cal _expressi on>
<function_call >
<function_ref>is_sub_range</function_ref>
<qual i fied_factor>
<popul ati on>
<entity ref>the beds</entity ref>
</ popul ati on>
<qual ifier>
<i ndex_qualifier>
<l ow_i ndex>
<integer literal >1</integer_literal >
</l ow_i ndex>
</index_qualifier>
<attribute_ref>the_garden</attribute_ref>
<attribute_ref>climatic_tenperature_range</attribute_ref>
</qualifier>
</qualified factor>
<qual i fi ed_factor><sel f/>
<qualifier>
<entity ref>plant</entity_ref>
<attribute ref>survival tenperature range</attribute ref>
</qualifier>
</ qualified_factor>
</function_call>
</ | ogi cal _expressi on>
</ domai n_rul e>
</ where_cl ause>
</entity_decl >
<entity_decl >
<entity_id>aquatic_plant</entity_id>
<subt ype_of >
<entity ref>plant</entity ref>
</ subt ype_of >
<explicit_attr_bl ock>
<explicit_attr>
<attribute_id>aquatic _plant_type</attribute_ id>
<base_type>
<type_ref>aquatic_pl ant _types</type_ref>
</ base_type>
</explicit_attr>
<explicit_attr>
<attribute_ id>oxygen_ volunetric_requirenment</attribute_id>
<base_t ype>
<type_ref>positive_integer</type_ ref>
</ base_type>
</explicit_attr>
<explicit_attr>
<attribute_id>aquatic_plant_size</attribute_id>
<base_t ype>
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<type_ref>positive_integer</type_ ref>
</ base_type>
</explicit_attr>
</explicit_attr_bl ock>
</entity_decl >
<function_decl >
<enbedded_remark>** This function checks that a real value lies within
the specified ** "real val ue_range". </enbedded remark>
<function_id>value_is_within_range</function_id>
<f ormal _par anet er _bl ock>
<f ormal _par aneter>
<par anet er _i d>v</ paraneter _id>
<real >
</real >
</ formal _paraneter>
<f ormal _par aneter >
<par anet er i d>r</paraneter _id>
<entity ref>real value range</entity ref>
</ formal _paraneter>
</ formal _paramneter_bl ock>
<function_return_type><bool ean/ >
</function_return_type>
<st at ement _bl ock>
<return_stnt>
<t er np<and/ >
<par ent heti c_expressi on>
<rel ati on_expressi on><greater_than_or_equal / >
<par anet er _ref>v</paraneter_ref>
<qual i fied_factor>
<par anet er _ref>r</paranmeter_ref>
<qualifier>
<attribute_ref>m ni rumvalue</attribute_ref>
</qualifier>
</qualified_factor>
</rel ati on_expressi on>
</ par ent heti c_expr essi on>
<par ent heti c_expressi on>
<rel ati on_expressi on><l ess_than_or_equal / >
<par amet er _ref>v</paraneter_ref>
<qual i fied_factor>
<par aneter _ref>r</paranmeter_ref>
<qualifier>
<attribute_ref>naxi rumvalue</attribute_ ref>
</qualifier>
</qualified_factor>
</rel ati on_expressi on>
</ parent heti c_expressi on>
</ternp
</return_stnt>
</ st at enent _bl ock>
</ function_decl >
<function_decl >
<enbedded_renmark>** This function checks that one "real val ue_range"

conpletely ** contained within another. </enbedded_remark>
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<function_i d> s_sub_range</function_id>
<f ormal _par aneter bl ock>
<f ormal _par anet er >
<par anet er _i d>r 1</ paranet er _i d>
<entity_ref>real value_range</entity_ref>
</ formal _paraneter>
<f ormal _par anet er >
<par anet er i d>r2</paraneter_id>
<entity_ref>real value_range</entity_ ref>
</ formal _paraneter>
</ formal _paraneter_bl ock>
<function_return_type><bool ean/ >
</function_return_type>
<st at ement _bl ock>
<return_stnt>
<par ent heti c_expr essi on>
<t er mp<and/ >
<function_call >
<function_ref>value_is_wthin_range</function_ref>
<qual i fied_factor>
<par aneter _ref>rl</paraneter_ref>
<qualifier>
<attribute_ref>m ni rumval ue</attribute_ref>
</qualifier>
</qualified_factor>
<par amet er _ref>r2</paraneter_ref>
</function_call>
<function_call >
<function_ref>value_is_w thin_range</function_ref>
<qual i fied_factor>
<par anet er _ref>rl</paraneter_ref>
<qualifier>
<attribute_ref>naxi rumvalue</attribute_ ref>
</qualifier>
</qualified_factor>
<par amet er _ref>r2</paraneter_ref>
</function_call>
</ternp
</ par ent heti c_expr essi on>
</return_stnt>
</ st at enent _bl ock>
</ function_decl >
</ schema_decl >
</ expr ess_schema>
<express_schema>
<schena_decl >
<enbedded_renmar k> SCHEMA
====================== </ enbedded_r enar k>
<schema_i d>support _itenms</schenma_i d>
<type_decl >

<enbedded_r emark>** The appropri ate base type to use for "tenperature"”

is

not clear from** the description. However, given that M Jones takes

gr eat
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care of ** "tenperature" values it was decided to nodel it as a rea
val ue.
</ enbedded_r emar k>
<type_i d>t emrper at ure</type_i d>
<under | yi ng_type>
<real >
</real >
</ underlying_type>
</type_decl >
<entity_decl >
<enbedded_renmark>** Both "tenperatures" and "ph" values for a plant
are
within a ** "real val ue_range". </enbedded_renark>
<entity_id>real value_range</entity_id>
<abstract_supertype>
<supertype_one_of >
<entity ref>tenperature_range</entity ref>
<entity ref>ph range</entity ref>
<entity_ref>efficiency_range</entity_ref>
</ supertype_one_of >
</ abstract_supertype>
<explicit_attr_bl ock>
<explicit_attr>
<attribute_id>m ni mumvalue</attribute_ id>
<base_t ype>
<real >
</real >
</ base_type>
</explicit_attr>
<explicit_attr>
<attribute_ id>maxi mumval ue</attribute_id>
<base_type>
<real >
</real >
</ base_type>
</explicit_attr>
</explicit_attr_block>
<wher e_cl ause>
<donai n_rul e>
<| abel >t he_val ues_nust _be_sensi bl e</ | abel >
<l ogi cal _expressi on>
<rel ati on_expressi on><greater_than_or_equal />
<attribute_ref>naxi rumval ue</attribute_ref>
<attribute_ref>m ni nrumval ue</attribute ref>
</rel ati on_expressi on>
</ | ogi cal _expressi on>
</ domai n_rul e>
</ wher e_cl ause>
</entity_decl >
<entity_decl >
<enbedded_remark>** A "plant" is able to survive within a
"tenperature_range". The ** "garden" will throughout the year have a
"tenperature_range" which the ** "outdoors_plants" nust be able to
survive in.
Simlarly, the ** "greenhouse" has a "tenperature_range" which the
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"greenhouse_plants" ** can survive in. </enbedded_remark>
<entity id>tenperature range</entity id>
<subt ype_of >
<entity_ref>real value_ range</entity_ ref>
</ subt ype_of >
<explicit_attr_bl ock>
<explicit_attr>
<qual ified_ attribute>
<entity_ref>real value range</entity_ref>
<attribute_ref>mni mumval ue</attribute ref>
</qualified_attribute>
<base_type>
<type_ref>tenperature</type ref>
</ base_type>
</explicit_attr>
<explicit_attr>
<qualified_ attribute>
<entity ref>real value range</entity ref>
<attribute_ref>maxi mum val ue</attribute ref>
</qualified_attribute>
<base_t ype>
<type_ref>tenperature</type ref>
</ base_type>
</explicit_attr>
</explicit_attr_bl ock>
</entity_decl >
<type_decl >
<enbedded_renmark>** The description nentions both Latin nanes and
Engl i sh
names for ** "plants". These two "types' of "plant_nanme" were
considered to
have ** sufficient in common to justify their nodelling by a single
defined **
type. ** It is not clear if sone constraints should be specified for
* %
"plant _nane". For exanple, it may sensible to ensure that it is **
not ** enpty
and that it is al phabetic. </enbedded remark>
<type_i d>pl ant _nane</type_i d>
<under | yi ng_type>
<string>
</string>
</ underlying_type>
</type_decl >
<type_decl >
<enbedded_remark>** The acidity of the "beds" and the range acceptable

to

** "ogutdoors_plants" has been nodelled by the defined type "ph". It
is ** not

cl ear which base type should be used for "ph"; however, given that **
M Jones

takes pride in conpatibility of values, it was decided to use ** the
real type

** A "ph" value is constrained to being between zero and fourteen. In
* %
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reality, it is highly unlikely that M Jones would ever use "ph" **
val ues near
the extrenes. However, there is no indication of nore ** realistic
limts
wi thin the domain description. </enbedded_renark>
<type_i d>ph</type_id>
<underl yi ng_type>
<real >
</real >
</underlyi ng_type>
<wher e_cl ause>
<donmi n_rul e>
<l abel >the_ph_is_between_0_and_14</I| abel >
<l ogi cal _expressi on>
<i nterval >
<interval | ow_inclusive>
<integer literal >0</integer_literal >
</interval | ow_inclusive>
<interval _itemp<sel f/>
</interval itenp
<i nterval _high_incl usive>
<integer literal >14</integer literal >
</interval _high_inclusive>
</interval >
</ | ogi cal _expressi on>
</ domai n_rul e>
</ wher e_cl ause>
</type_decl >
<entity_decl >
<enbedded_remark>** An "outdoors_plant", indeed any "plant", can
survive
a range of "ph" ** values. </enbedded remark>
<entity id>ph range</entity_id>
<subt ype_of >
<entity_ref>real value_ range</entity ref>
</ subt ype_of >
<explicit_attr_bl ock>
<explicit_attr>
<qualified_attribute>
<entity_ref>real value_range</entity_ ref>
<attribute_ref>mni mumval ue</attribute ref>
</qualified attribute>
<base_t ype>
<type_ref>ph</type_ref>
</ base_type>
</explicit_attr>
<explicit_attr>
<qualified_ attribute>
<entity_ref>real value_range</entity_ref>
<attribute_ref>maxi mum val ue</attribute ref>
</qualified_attribute>
<base_type>
<type_ref>ph</type _ref>
</ base_type>
</explicit_attr>
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</explicit_attr_bl ock>
</entity_decl >
<type_decl >
<type_id>positive_integer</type_id>
<under | yi ng_t ype><i nt eger/ >
</underlying_type>
<wher e_cl ause>
<donmi n_rul e>
<l abel >posi tive_onl y</| abel >
<l ogi cal _expressi on>
<rel ati on_expressi on><gr eat er _t han/ ><sel f/ >
<integer literal >0</integer _literal>
</rel ati on_expressi on>
</ | ogi cal _expressi on>
</ domai n_rul e>
</ where_cl ause>
</type_decl >
<entity_ decl >
<entity_id>efficiency_range</entity_id>
<subt ype_of >
<entity_ref>real value_range</entity_ ref>
</ subt ype_of >
<explicit_attr_bl ock>
<explicit_attr>
<qualified_attribute>
<entity_ref>real value_ range</entity_ref>
<attribute_ref>m ni mumval ue</attribute_ref>
</qualified attribute>
<base_t ype>
<type_ref >percent age</type_ref>
</ base_type>
</explicit_attr>
<explicit_attr>
<qualified_attribute>
<entity_ref>real value_range</entity_ ref>
<attribute_ref>maxi mumval ue</attribute ref>
</qualified attribute>
<base_type>
<type_ref >percent age</type_ref>
</ base_type>
</explicit_attr>
</explicit_attr_block>
</entity_decl >
<type_decl >
<type_i d>percent age</type_i d>
<under | yi ng_type>
<real >
</real >
</underlying_type>
<wher e_cl ause>
<donai n_rul e>
<| abel >bet ween_0_and_100</ | abel >
<l ogi cal _expressi on>
<i nterval >
<interval | ow.inclusive>
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<real literal>0.0</real literal >
</interval | ow_inclusive>
<interval _itenmp<sel f/>
</interval itenp
<i nterval _hi gh_incl usive>
<real literal >100.0</real _literal >
</interval _high_inclusive>
</interval >
</ | ogi cal _expressi on>
</ domai n_rul e>
</where_cl ause>
</type_decl >
<type_decl >
<type_i d>fractional _val ue</type_i d>
<under | yi ng_type>
<real >
</real >
</ underlying_type>
<wher e_cl ause>
<donai n_rul e>
<l abel >bet ween_0_and_1</1| abel >
<l ogi cal _expressi on>
<interval >
<interval |ow_inclusive>
<real literal>0.0</real literal >
</interval |ow.inclusive>
<interval _itenmp<sel f/>
</interval _itenp
<i nterval _hi gh_incl usive>
<real literal>1.0</real literal >
</interval _high_inclusive>
</interval >
</ | ogi cal _expressi on>
</ domai n_rul e>
</where_cl ause>
</type_decl >
<type_decl >
<type_id>efficiency_neasure</type_id>
<under | yi ng_type>
<sel ect >
<t ype_r ef >per cent age</type_ref>
<type_ref>fractional val ue</type_ref>
</ sel ect >
</underlying_type>
</type_decl >
<type_decl >
<type_id>efficiency</type_id>
<underl yi ng_type>
<sel ect >
<type_ref>efficiency_neasure</type_ref>
<entity_ref>efficiency_range</entity_ref>
</ sel ect >
</ underlying_type>
</type_decl >
</ schema_decl >

192 OIS0 2000 All rights reserved



ISO/PDT S 10303-28:2000(E)

</ expr ess_schema>
<express_schema>
<schema_decl >
<enbedded_remark>M Smith's garden is a sinple one and has been set up
to
illustrate REFERENCE and USE fromthe schema nr_jones_garden. Some of
t he
entities in this schema have the sane nane as in nr_jones _garden to
illustrate
name cl ash handl i ng between schemas. *) </enbedded_remark>
<schema_i d>nr _smi t hs_gar den</ schena_i d>
<entity_ decl >
<entity id>garden</entity_ id>
<explicit_attr_bl ock>
<explicit_attr>
<attribute_id>has_bed</attribute_ id>
<base_type>
<entity ref>bed</entity ref>
</ base_type>
</explicit_attr>
</explicit_attr_bl ock>
</entity_decl >
<entity_decl >
<entity_i d>bed</entity_id>
<explicit_attr_bl ock>
<explicit_attr>
<attribute_ id>description</attribute_ id>
<base_type>
<string>
</string>
</ base_type>
</explicit_attr>
</explicit_attr_block>
<i nverse_cl ause>
<inverse_ attr>
<attribute_id>the garden</attribute_id>
<entity ref>garden</entity ref>
<attribute ref>has _beds</attribute ref>
</inverse_attr>
</inverse_cl ause>
</entity_decl >
<entity_ decl >
<enbedded _renmark>As plant is USEd by mr_jones_garden schema, it is
imported but its subtypes will not be visible in that schema so the
only
possi bl e conmbination is plant on its own. </ enbedded_r emar k>
<entity id>plant</entity_id>
<supertype_of >
<supertype_and_or>
<entity_ref>flower_plant</entity_ref>
<entity_ref>vegetabl e_plant</entity_ref>
</ supertype_and_or>
</ supertype_of >
<explicit_attr_bl ock>
<explicit_attr>
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<attribute_id>name</attribute_id>
<base_type>
<string>
</string>
</ base_type>
</explicit_attr>
</explicit_attr_block>
</entity_decl >
<entity_decl >
<entity_id>flower_plant</entity_id>
<subt ype_of >
<entity ref>plant</entity ref>
</ subtype_of >
<explicit_attr_bl ock>
<explicit_attr>
<attribute_ id>flower _colour</attribute_ id>
<base_type>
<string>
</string>
</ base_type>
</explicit_attr>
</explicit_attr_bl ock>
</entity_decl >
<entity_decl >
<entity_id>vegetabl e_plant</entity_id>
<subt ype_of >
<entity ref>plant</entity ref>
</ subtype_of >
<explicit_attr_bl ock>
<explicit_attr>
<attribute_id>vegetabl e_type</attribute_id>
<base_t ype>
<string>
</string>
</ base_type>
</explicit_attr>
</explicit_attr_block>
</entity_decl >
</ schema_decl >
</ expr ess_schema>
</iso_10303_ 28>

H.3 Exampledatarepresented using thelate binding

This subclause presents a representation_category of “LB” XML document (see 10.3.1)
corresponding to the late bound DTD found in Annex D.

<?xm version="1.0" encodi ng="utf-8"?>
<i so_10303_28 representati on_cat egory="LB">
<express_data id="datal” >
<dat a_secti on_header >
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<document ati on>Thi s exanple file has been produced using a conbi nation
of

tool s based on an original hand-crafted exanple file by Robin La
Font ai ne on 21

March 2000. The DTD used was generated fromthe Express nodel of M
Jones'

Garden according to the ETEB definition of 2000-06-07. Updated by RLF
15
June 2000 to add enumeration_ref in type_literal.</docunentation>
</ dat a_section_header >
<schema_i nst ance express_schema_name="nr _j ones_garden" id="data-id1">
<entity instance express_entity nanme="garden" id="gl">
<attribute_instance express_attribute_name="has_pond">
<entity_instance_ref refid="fpl"/>
</attribute_instance>
<attribute_instance express_attribute_name="has_greenhouse">
<entity instance ref refid="gr1"/>
</attribute_instance>
<attribute_instance
express_attribute_nane="climatic_tenperature_range">
<entity_instance_ref refid="tr1"/>
</attribute_instance>
<attribute_instance express_attribute_name="has_beds" >
<set literal> <entity_instance_ref refid="bed1"/>
<entity_instance_ref refid="bed2"/>
<entity_instance_ref refid="bed3"/>
<entity instance_ref refid="bed4"/>
<entity instance_ref refid="bed5"/>
</set literal>
</attribute_instance>
<attribute_instance express_attribute_nanme="nei ghbours_garden">
<entity instance_ref refid="sgl"/>
</attribute_instance>
</entity_instance>
<entity_instance_as_group id="pol">
<partial _entity_instance express_entity_name="pond">
<attribute_instance express_attribute_ nane="nai ntai ned_by">
<entity instance_ref refid="wtsl"/>
</attribute_instance>
<attribute_instance express_attribute_name="plants">
<set literal >
<entity_ instance_ref refid="aquatic_plantl"/>
</set literal >
</attribute_instance>
<attribute_instance express_attribute_nanme="water_vol une">
<type_literal express_type_name="positive_integer">
<integer literal >300</integer literal >
</type literal >
</attribute_instance>
<attribute_instance express_attribute_nanme="water_ph">
<type_literal express_type_nanme="ph">
<real literal>3.5</real literal >
</type literal >
</attribute_instance>
</partial _entity_instance>
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<partial _entity_instance express_entity_name="fish_pond" id="fpl">
<attribute_instance express_attribute name="fish">
<set literal >
<type_literal express_type_name="fish_ type">
<enuner ati on_r ef >gol df i sh</ enunerati on_ref>
</type_literal >
</set literal >
</attribute_instance>
<attribute_instance express_attribute_name="fish_col ours">
<set literal >
<type_literal express_type_name="observed_fish_col our">
<type_ literal express_type nanme="fish_col our">
<enuneration_ref>yel | ow</ enuneration_ref>
</type_literal >
</type_literal >
</set literal >
</attribute_instance>
</partial _entity instance>
</entity_instance_as_group>
<entity_instance express_entity name="plant" id="plant1l">
<attribute_instance express_attribute_name="col our">
<type_literal express_type_ name="fl ower_col our">
<enunerati on_ref>red</enuneration_ref>
</type_literal >
</attribute_instance>
<attribute_instance express_attribute_nane="latin_name">
<type_literal express_type_nanme="pl ant_nane">
<string_ literal>Liliun/string_ literal>
</type_literal >
</attribute_instance>
<attribute_instance
express_attribute_nane="survival tenperature_range">
<entity instance ref refid="tr2"/>
</attribute_instance>
<partial _entity_instance express_entity name="aquatic_plant"
i d="aquatic_plant1">
<attribute_instance express_attribute name="aquatic_pl ant _type">
<type_literal express_type nane="aquatic_plant_types">
<enuneration_ref>lilly</enuneration_ref>
</type_literal >
</attribute_instance>
<attribute_instance
express_attribute_nanme="oxygen_vol unetric_requirenent">
<type_literal express_type_name="positive_integer">
<integer _literal >3</integer_literal >
</type_literal >
</attribute_instance>
<attribute_instance express_attribute name="aquatic_pl ant_si ze">
<type_literal express_type_nanme="positive_integer">
<integer literal >1</integer_literal >
</type_literal >
</attribute_instance>
</partial _entity instance>
</entity_instance>
<entity_instance express_entity name="real val ue_range" id="rvr2"
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express_schenma_nane="support _itens">
<attribute_instance express_attribute_name="m ni mum val ue">
<real literal>-5.0</real literal>
</attribute_ instance>
<attribute_instance express_attribute_name="maxi mum val ue">
<real literal >20.0</real _literal >
</attribute_instance>
<partial _entity instance express_entity nanme="tenperature_range"
id="tr2">
</partial _entity_instance>
</entity_instance>
<entity_ instance express_entity nanme="bed" id="bedl">
<attribute_instance express_attribute name="acidity">
<type_literal express_type_nanme="ph">
<real literal>4.0</real literal >
</type_literal >
</attribute_instance>
<attribute_instance express_attribute_name="hol ds_pl ants">
<set literal >
<entity_instance_ref refid="opl"/>
<entity_instance_ref refid="op2"/>
</set literal >
</attribute_instance>
<attribute_instance express_attribute_name="planting_plan">
<array_literal >
<array_literal >
<entity instance_ref refid="opl"/>
<entity instance_ref refid="opl"/>
<entity_instance_ref refid="opl"/>
<entity_instance_ref refid="opl"/>
<entity_instance_ref refid="opl"/>
<entity instance_ref refid="opl"/>
<entity instance_ref refid="opl"/>
<entity_instance_ref refid="opl"/>
<entity_instance_ref refid="opl"/>
<entity_instance_ref refid="opl"/>
</array_ literal >
<array_literal >
<entity_instance_ref refid="op2"/>
<entity_instance_ref refid="op2"/>
<entity_instance_ref refid="op2"/>
<entity instance_ref refid="op2"/>
<entity instance_ref refid="op2"/>
<entity_instance_ref refid="op2"/>
<entity_instance_ref refid="op2"/>
<entity_instance_ref refid="op2"/>
<entity instance_ref refid="op2"/>
<entity instance_ref refid="op2"/>
</array_literal >
<array_literal > <unset/>
<unset/>
<unset/>
<unset/>
<unset/>
<unset/>
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<unset/>
<unset/>
<unset/>
<unset/>
</array_literal >
<array_literal >
<entity instance_ref refid="opl"/>
<entity instance_ref refid="opl"/>
<entity_instance_ref refid="opl"/>
<entity_instance_ref refid="opl"/>
<entity_instance_ref refid="opl"/>
<entity instance_ref refid="opl"/>
<entity instance_ref refid="opl"/>
<entity_instance_ref refid="opl"/>
<entity_instance_ref refid="opl"/>
<entity_instance_ref refid="opl"/>
</array_ literal >
<array_literal >
<entity_instance_ref refid="opl"/>
<entity_instance_ref refid="opl"/>
<entity_instance_ref refid="opl"/>
<entity instance_ref refid="opl"/>
<entity instance_ref refid="opl"/>
<entity_instance_ref refid="opl"/>
<entity_instance_ref refid="opl"/>
<entity_instance_ref refid="opl"/>
<entity instance_ref refid="opl"/>
<entity instance_ref refid="opl"/>
</array_literal >
</array_literal >
</attribute_instance>
<attribute_instance express_attribute name="fl oweri ng_order">
<list literal >
<entity_instance_ref refid="op2"/>
<entity_instance_ref refid="opl"/>
</list literal>
</attribute_instance>
</entity_instance>
<entity_instance express_entity_ name="bed" id="bed2">
<attribute_instance express_attribute_name="acidity">
<type_literal express_type_nanme="ph">
<real literal>4.2</real literal >
</type literal >
</attribute_instance>
<attribute_instance express_attribute_name="hol ds_pl ants" >
<set literal >
<entity instance_ref refid="opl"/>
<entity instance ref refid="op2"/>
</set literal >
</attribute_instance>
<attribute_instance express_attribute_name="fl oweri ng_order">
<list _ literal >
<entity instance_ref refid="op2"/>
<entity_ instance_ref refid="opl"/>
</[list literal>
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</attribute_instance>
</entity_instance>
<entity_ instance express_entity nanme="bed" id="bed3">
<attribute_instance express_attribute_name="acidity">
<type_literal express_type_nanme="ph">
<real literal>4.3</real literal >
</type_ literal >
</attribute_instance>
<attribute_instance express_attribute_name="hol ds_pl ants">
<set literal >
<entity_instance_ref refid="opl"/>
<entity instance_ref refid="op2"/>
</set literal >
</attribute_instance>
<attribute_instance express_attribute_name="fl oweri ng_order">
<list literal>
<entity instance_ref refid="op2"/>
<entity instance ref refid="opl"/>
</list literal>
</attribute_instance>
</entity_instance>
<entity_ instance express_entity nanme="bed" id="bed4">
<attribute_instance express_attribute name="acidity">
<type_literal express_type_nanme="ph">
<real literal>4.4</real literal >
</type_literal >
</attribute_instance>
<attribute_instance express_attribute_name="hol ds_pl ants">
<set literal >
<entity_instance_ref refid="opl"/>
<entity_instance_ref refid="op2"/>
</set literal >
</attribute_instance>
<attribute_instance express_attribute_name="fl oweri ng_order">
<list literal>
<entity_instance_ref refid="op2"/>
<entity instance ref refid="opl"/>
</list _literal>
</attribute_instance>
</entity_instance>
<entity_instance express_entity_ name="bed" id="bed5">
<attribute_instance express_attribute name="acidity">
<type_literal express_type_nanme="ph">
<real literal>4.5</real literal >
</type_literal >
</attribute_instance>
<attribute_instance express_attribute_name="hol ds_pl ants">
<set literal >
<entity_instance_ref refid="opl"/>
<entity_instance_ref refid="op2"/>
</set literal >
</attribute_instance>
<attribute_instance express_attribute name="fl oweri ng_order">
<list literal>
<entity_instance_ref refid="op2"/>
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<entity_instance_ref refid="opl"/>
</list _literal>
</attribute_instance>
</entity_instance>
<entity_instance express_entity name="plant" id="pl">
<attribute_instance express_attribute_name="col our">
<type_literal express_type name="fl ower_col our">
<enuneration_ref>red</enuneration_ref>
</type_literal >
</attribute_instance>
<attribute_instance express_attribute_nane="latin_name">
<type_literal express_type_nanme="pl ant_nane">
<string_ literal >rosa</string _literal >
</type_literal >
</attribute_instance>
<attribute_instance express_attribute_name="english_nanes">
<set literal >
<type_ literal express_type nane="plant_nane">
<string_literal >rose</string_literal >
</type_literal >
</set literal >
</attribute_instance>
<attribute_instance
express_attribute_nane="survival _tenperature_range">
<entity_instance_ref refid="tr3"/>
</attribute_instance>
<partial _entity instance express_entity nanme="outdoors_plant"
i d="opl">

<attribute_instance express_attribute_name="survival _ph_range">
<entity_instance_ref refid="phri1"/>
</attribute_instance>
</partial _entity instance>
</entity_instance>
<entity_instance express_entity name="plant" id="p2">
<attribute_instance express_attribute_name="col our">
<type_literal express_type_ name="fl ower_col our">
<enunerati on_ref>yel | ow</ enuneration_ref>
</type_literal >
</attribute_instance>
<attribute_instance express_attribute_nane="latin_name">
<type_literal express_type_nanme="pl ant_nane">
<string_literal >Narci ssus</string_literal >
</type_literal >
</attribute_instance>
<attribute_instance express_attribute_name="english_nanes">
<set literal >
<type_ literal express_type nane="plant_nane">
<string_literal>daffodil</string_literal >
</type_literal >
</set literal>
</attribute_instance>
<attribute_instance
express_attribute_nane="survival _tenperature_range">
<entity_instance_ref refid="tr3"/>
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</attribute_instance>
<partial _entity instance express_entity nanme="outdoors_plant"
i d=|| Op2|| >

<attribute_instance express_attribute_name="survival _ph_range">
<entity_instance_ref refid="phri1"/>
</attribute_instance>
</partial _entity instance>
</entity_instance>
<entity_instance express_entity name="greenhouse" id="gri1">
<attribute_instance
express_attribute_nane="enforced_t enperature_range">
<entity instance ref refid="tr1"/>
</attribute_instance>
<attribute_instance express_attribute_name="hol ds_pl ants">
<set literal >
<entity instance_ref refid="grpl"/>
</set literal >
</attribute_instance>
</entity_instance>
<entity_instance express_entity name="plant" id="p-grpl">
<attribute_instance express_attribute_name="col our">
<type_literal express_type_ name="fl ower_col our">
<enuner ati on_ref >red</ enuneration_ref>
</type_literal >
</attribute_instance>
<attribute_instance express_attribute nane="latin_nane">
<type_literal express_type_nanme="pl ant_nane">
<string_literal >orchi daceae</string_literal >
</type_literal >
</attribute_instance>
<attribute_instance express_attribute name="engli sh_nanes">
<set literal >
<type_literal express_type_nanme="plant_nane">
<string_literal >orchid</string_literal >
</type_literal >
</set literal >
</attribute_instance>
<attribute_instance
express_attribute_nane="survival _tenperature_range">
<entity_instance_ref refid="tr1"/>
</attribute_instance>
<partial _entity instance express_entity nanme="greenhouse_pl ant"
id="grpl">
</partial __entity_instance>
</entity_instance>
<entity instance express_entity nane="real val ue _range" id="rvr1"
express_schena_nane="support _itens">
<attribute_instance express_attribute_name="m ni mum val ue">
<real literal >3.5</real _literal >
</attribute_instance>
<attribute_instance express_attribute_ name="maxi mum val ue">
<real literal>27.0</real literal >
</attribute_instance>
<partial _entity_ instance express_entity_name="tenperature_range"
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id="tr1">
</partial _entity instance>
</entity_instance>
<entity_instance express_entity name="real val ue_range" id="rvr3"
express_schenma_nane="support _itens">
<attribute_instance express_attribute_name="m ni mum val ue">
<real literal>-3.0</real literal>
</attribute_instance>
<attribute_instance express_attribute_name="maxi mum val ue">
<real literal >33.0</real _literal >
</attribute_instance>
<partial entity instance express_entity nanme="tenperature_range"
id="tr3">
</partial __entity_instance>
</entity_instance>
<entity_instance express_entity name="real _val ue_range" id="rvr-phrl"
express_schena_nane="support _itens">
<attribute_instance express_attribute_name="m ni mum val ue">
<real literal>3.1</real _literal >
</attribute_instance>
<attribute_instance express_attribute_name="maxi mum val ue">
<real literal>5.0</real literal >
</attribute_instance>
<partial _entity_instance express_entity_name="ph_range" id="phr1">
</partial _entity_instance>
</entity_instance>
<entity instance express_entity nanme="garden" id="sgl"
express_schenma_nane="nr _sm ths_garden">
<attribute_instance express_attribute_name="has_bed">
<entity_instance_ref refid="sbedl"/>
</attribute_instance>
</entity_instance>
<entity_ instance express_entity_ nane="bed"
i d="sbedl1l" express_schena_nane="nr_sm ths_garden">
<attribute_instance express_attribute_nanme="description">
<string_literal>M Snmith's flower bed.</string literal>
</attribute_instance>
</entity_instance>
<entity_instance express_entity name="plant" id="splant1"
express_schenma_nane="nr_sm t hs_garden">
<attribute_instance express_attribute_nanme="nane">
<string_literal >rose</string_literal >
</attribute_instance>
</entity_instance>
<entity_instance express_entity name="water_treatnent_systent
id="wtsl">
<attribute_instance express_attribute_name="capacity">
<type_literal express_type nane="positive_integer">
<integer_literal >500</integer_literal >
</type_literal >
</attribute_instance>
<partial entity instance express_entity name="punpi ng_systeni>
<attribute_instance express_attribute_ name="punpi ng_efficiency">
<type_literal express_type_nanme="efficiency">
<entity_instance_ref refid="efr1"/>
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</type_literal >
</attribute_instance>
<attribute_ instance express_attribute_nanme="nunber_ of punps">
<type_literal express_type_name="positive_integer">
<integer literal >1</integer_literal >
</type_literal >
</attribute_instance>
</partial _entity instance>
</entity_instance>
<entity_instance express_entity name="real val ue_range" id="rvr-efrl"
express_schenma_nane="support _itens">
<attribute_instance express_attribute_name="m ni mum val ue">
<real literal>75</real literal>
</attribute_instance>
<attribute_instance express_attribute_name="maxi mum val ue">
<real literal >85</real literal>
</attribute_instance>
<partial entity instance express_entity nanme="efficiency_range"
id="efri1">
</partial _entity_instance>
</entity_instance>
</ schenea_i nst ance>
</ expr ess_dat a>
</iso_10303_ 28>

H.4 Examplesusing the EXPRESS-Typed Early Binding

This subclause presents the examples schema from H.1 as an ETEB DTD and a
representation_category of “ETEB” (see 10.3.2) XML document corresponding to that DTD.

H.4.1 Example DTD accordingtothe EXPRESS-Typed Early Binding

The following DTD results from applying the rules defined in clause 8 to the example EXPRESS
schemas givenin H.1.

<!-- DID el enents: total nunber = 139

Ref erenced not defined: N L

Defined not referenced: (binary bool ean |ogical nunber tenperature
i so_10303_28)

Duplicate definitions: NL

—

<! ELEMENT Anphi bi an
(enuneration-item>
<! ATTLI ST Anphi bi an
express_type_name NMICKEN #FI XED " anphi bi an"
| at e- bound- el ement NMIOKEN #FI XED "type_literal "
val ue- space NMIOKENS #FI XED "frog newt "
| at e- bound- name CDATA #FI XED "val ue- space enunerati on_donmai n">
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<! ELEMENT Anphi bi an_pond
(Anphi bi an_pond. anphi bi ans) >
<! ATTLI ST Anphi bi an_pond
express_entity _nane NMIOKEN #FI XED " anphi bi an_pond"
id | D #l MPLI ED
| at e- bound- el ement NMIOKEN #FI XED "partial entity instance">

<! ELEMENT Anphi bi an_pond. anphi bi ans
(set - of - Amphi bi an) >
<! ATTLI ST Anphi bi an_pond. anphi bi ans
express_attribute_name NMIOKEN #FI XED " anphi bi ans”
| at e- bound- el enrent NMIOKEN #FI XED "attri bute_i nstance">

<! ELEMENT Agquati c_pl ant
(Aquatic_plant.aquatic_plant_type,
Aquatic_pl ant. oxygen_vol unetric_requirenent,
Aquatic_pl ant.aquatic_pl ant_si ze) >
<! ATTLI ST Aquati c_pl ant
express_entity nane NMIOKEN #F|I XED "aquati c_pl ant"
id | D #l MPLI ED
| at e- bound- el ement NMIOKEN #FI XED "partial _entity instance">

<! ELEMENT Aquatic_plant-ref EMPTY>
<! ATTLI ST Aquatic_pl ant-ref
refid | DREF #REQUI RED
reftype CDATA #FI XED "refid (aquatic_plant | external _refid)"
| at e- bound- name CDATA #FI XED "reftype #DEFAULT"
| at e- bound- el ement NMIOKEN #FI XED "entity_instance_ref">

<! ELEMENT Aquatic_pl ant.aquatic_pl ant_si ze
(Positive_integer)>
<! ATTLI ST Aquatic_plant.aquatic_pl ant_si ze
express_attribute_name NMIOKEN #FI XED "aquati c_pl ant _si ze"
| at e- bound- el emrent NMIOKEN #FI XED "attri bute_instance">

<! ELEMENT Aquatic_plant.aquatic_plant _type
(Aquatic_plant_types)>
<! ATTLI ST Aquatic_pl ant.aquatic_pl ant_type
express_attribute_name NMIOKEN #FI XED "aquati c_pl ant _type"
| at e- bound- el ement NMIOKEN #FI XED "attri bute_instance">

<! ELEMENT Aquati c_pl ant.oxygen_vol unetri c_requirenent
(Positive_integer)>
<! ATTLI ST Aquati c_pl ant.oxygen_vol umetri c_requirenent
express_attribute_name NMIOKEN #FI XED "oxygen_vol unetri c_requirenent"”
| at e- bound- el emrent NMITOKEN #FI XED "attri bute_i nstance">

<! ELEMENT Aquati c_pl ant _types
(enuneration-item>
<! ATTLI ST Aquatic_pl ant _types
express_type_name NMIOKEN #FI XED "aquati c_pl ant _types"
| at e- bound- el ement NMIOKEN #FI XED "type_ literal"
val ue- space NMIOKENS #FI XED "lilly weed | otus"
| at e- bound- name CDATA #FI XED "val ue- space enunerati on_domai n">
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<! ELEMENT array-of -array- of -optional - Qut doors_pl ant
(array-of -optional - Qut doors_pl ant *) >
<! ATTLI ST array-of -array- of -optional - Qut doors_pl ant
| at e- bound- el ement NMIOKEN #FI XED "array_literal ">

<! ELEMENT array-of - opti onal - Qut door s_pl ant
(Qutdoors_plant-ref | unset)*>
<! ATTLI ST array-of -optional - Qut doors_pl ant
| at e- bound- el ement NMIOKEN #FI XED "array_literal ">

<! ELEMENT Aut hor
( #PCDATA) >
<! ATTLI ST Aut hor
| at e- bound- el enent NMIOKEN #FI XED " aut hor " >

<! ELEMENT Aut hori zati on
( #PCDATA) >
<! ATTLI ST Aut hori zati on
| at e- bound- el enent NMIOKEN #FI XED " aut hori zati on" >

<! ELEMENT bag- of - Qut doors_pl ant
(Qutdoors_plant-ref*)>
<! ATTLI ST bag- of - Qut door s_pl ant
| at e- bound- el emrent NMIOKEN #FI XED "bag_literal ">

<! ELEMENT Bed
(Bed. acidity, Bed.holds _plants, Bed.planting plan?, Bed.flowering order?,
Bed. pl ants_ready_for_pl anti ng?) >
<! ATTLI ST Bed
express_entity_nane NMIOKEN #F|I XED " bed"
id | D #REQU RED
| at e- bound- el ement NMIOKEN #FI XED "entity_ i nstance">

<! ELEMENT Bed-ref EMPTY>
<! ATTLI ST Bed-ref
refid | DREF #REQUI RED
reftype CDATA #FI XED "refid (bed | external refid)"
| at e- bound- name CDATA #FI XED "reftype #DEFAULT"
| at e- bound- el ement NMIOKEN #FI XED "entity_instance_ref">

<! ELEMENT Bed. acidity
(Ph) >
<! ATTLI ST Bed. acidity
express_attribute_nanme NMIOKEN #FI XED "aci dity"
| at e- bound- el ement NMIOKEN #FI XED "attri bute_instance">

<! ELEMENT Bed. f | oweri ng_order
(list-of-CQutdoors_plant)>
<! ATTLI ST Bed. fl oweri ng_order
express_attribute_name NMIOKEN #FI XED "fl oweri ng_order"
| at e- bound- el emrent NMIOKEN #FI XED "attri bute_i nstance">

<! ELEMENT Bed. hol ds_pl ant s
(set-of -Qutdoors_plant)>
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<! ATTLI ST Bed. hol ds_pl ant s
express_attribute name NMIOKEN #FI XED "hol ds_pl ant s"
| at e- bound- el enrent NMIOKEN #FI XED "attri bute_i nstance">

<! ELEMENT Bed. pl anti ng_pl an
(array-of -array-of -optional - Qutdoors_pl ant) >
<! ATTLI ST Bed. pl anti ng_pl an
express_attribute name NMIOKEN #FI XED "pl anti ng_pl an”
| at e- bound- el emrent NMIOKEN #FI XED "attri bute_instance">

<! ELEMENT Bed. pl ants_ready_for_pl anting
(bag- of - Qut doors_pl ant) >
<! ATTLI ST Bed. pl ants_ready _for_planting
express_attribute_name NMIOKEN #FI XED "pl ants_ready_for_pl anti ng"
| at e- bound- el ement NMIOKEN #FI XED "attri bute_instance">

<! ELEMENT bi nary
(#PCDATA) >
<! ATTLI ST bi nary
express_constant _nanme NMICKEN #| MPLI ED
external _binary_ literal ENTITY #l MPLI ED
| at e- bound- el ement NMIOKEN #FI XED "binary literal"
notation (hex | base64) #l MPLI ED
enpty_bits CDATA #REQUI RED >

<! ELEMENT bool ean
(false | true)>
<! ATTLI ST bool ean
| at e- bound- el ement NMIOKEN #FI XED "bool ean_literal ">

<! ELEMENT data_section_header
(docunent ati on?) >
<I ATTLI ST data_secti on_header
| at e- bound- el ement NMITOKEN #FI XED "dat a_secti on_header" >

<! ELEMENT docunent ati on
( #PCDATA) >
<! ATTLI ST docunent ati on
| at e- bound- el enent NMIOKEN #F|I XED " docunent ati on" >

<! ELEMENT docunent name
(#PCDATA) >
<! ATTLI ST docunent _nane
| at e- bound- el ement NMIOKEN #FI XED "docunent _nane" >

<! ELEMENT Effi ci ency
(Efficiency_neasure | Efficiency_range-ref)>
<! ATTLI ST Effi ci ency
express_schema_nane NMIOKEN #F|I XED "support _itens"
express_type_nanme NMIOKEN #FI XED "effici ency"”
| at e- bound- el ement NMIOKEN #FI XED "type literal ">

<! ELEMENT Effi ci ency_mneasure
(Percentage | Fractional val ue)>
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<! ATTLI ST Effi ci ency_neasure
express_schena_nane NMIOKEN #F|I XED "support _itens"
express_type_name NMIOKEN #FI XED "ef fici ency_nmeasure"
| at e- bound- el ement NMIOKEN #FI XED "type_literal ">

<! ELEMENT Effi ci ency_range EMPTY>
<! ATTLI ST Effi ci ency_range
express_entity nane NMIOKEN #FI XED "ef fi ci ency_range"
express_schema_nane NMIOKEN #F|I XED "support _itens"
id | D # MPLI ED
| at e- bound- el ement NMIOKEN #FI XED "partial _entity_instance">

<! ELEMENT Effi ciency_range-ref EMPTY>
<! ATTLI ST Effi ci ency_range-ref
refid | DREF #REQUI RED
reftype CDATA #FI XED "refid (efficiency_range | external _refid)"
| at e- bound- name CDATA #FI XED "reftype #DEFAULT"
| at e- bound- el ement NMIOKEN #FI XED "entity_instance_ref">

<! ELEMENT enuner ati on-item (#PCDATA) >
<! ATTLI ST enuneration-item
| at e- bound- el ement NMIOKEN #FI XED "enuneration_ref">

<IENTITY % schena_i nstance "M _j ones_gar den- schema" >

<! ELEMENT express_data
(data_section_header?, %chena_instance;)>
<! ATTLI ST express_data
id | D #REQUI RED
name CDATA #l MPLI ED
representati on_category NMIOCKEN #REQUI RED
| at e- bound- el ement NMIOKEN #FI XED "express_data">

<IENTITY % schena_decl "">

<! ELEMENT express_schema

(%schenma_decl ; schenma_text | external refid)>

<! ATTLI ST express_schema
id | D #l MPLI ED
express_schema_descri pti on CDATA #| MPLI ED
express_schena_i dentifier CDATA #l MPLI ED
express_schena_versi on CDATA #| MPLI ED
| at e- bound- el ement NMIOKEN #FI XED "express_schem" >

<! ELEMENT external refid EMPTY>
<! ATTLI ST external refid
id | D #REQU RED
xlink:type CDATA #FI XED "si npl e"
xlink: href CDATA #REQUI RED
xl i nk: arcrol e CDATA #REQUI RED
xlink:title CDATA #l MPLI ED
xl i nk: rol e CDATA #| MPLI ED
xl i nk: show CDATA #| MPLI ED
xl i nk: actuat e CDATA #| MPLI ED
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| at e- bound- el ement NMITOKEN #FI XED "external refid">

<! ELEMENT f al se EMPTY>
<! ATTLI ST fal se
| at e- bound- el enent NMIOKEN #FI XED "f al se" >

< ELEMENT Filtration_system
(Filtration_systemfiltration_efficiency,
Filtration_system number_of filters)>
<I ATTLI ST Filtration_system
express_entity_nane NMIOKEN #FI XED "filtrati on_systent
id | D #l MPLI ED
| at e- bound- el ement NMIOKEN #FI XED "partial _entity instance">

<IELEMENT Filtration_systemfiltration_efficiency

(Efficiency)>

<IATTLIST Filtration_systemfiltration_efficiency
express_attribute nanme NMIOKEN #FI XED "filtration_efficiency"”
| at e- bound- el emrent NMIOKEN #FI XED "attri bute_instance">

<IELEMENT Filtration_system nunber_of filters

(Positive_ integer)>

<IATTLI ST Filtration_system nunber_of filters
express_attribute_name NMIOKEN #FI XED "nunber _of filters”
| at e- bound- el emrent NMIOKEN #FI XED "attri bute_instance">

<! ELEMENT Fi sh_col our
(enuneration-item>
<! ATTLI ST Fi sh_col our
express_type_nanme NMIOKEN #FI XED "fi sh_col our”
| at e- bound- el ement NMIOKEN #FI XED "type_literal "
val ue- space NMIOKENS #FI XED "yel | ow bl ack silver bl ue"
| at e- bound- name CDATA #FI XED "val ue- space enunerati on_donai n">

<! ELEMENT Fi sh_pond
(Fish_pond.fish, Fish_pond.fish_colours)>
<! ATTLI ST Fi sh_pond
express_entity nane NMIOKEN #FI XED "fi sh_pond"
id | D # MPLI ED
| at e- bound- el ement NMIOKEN #FI XED "partial _entity_instance">

<! ELEMENT Fi sh_pond-ref EMPTY>
<! ATTLI ST Fi sh_pond-r ef
refid | DREF #REQUI RED
reftype CDATA #FI XED "refid (fish_pond | external _refid)"
| at e- bound- name CDATA #FI XED "reftype #DEFAULT"
| at e- bound- el ement NMIOKEN #FI XED "entity_instance_ref">

<! ELEMENT Fi sh_pond. fi sh
(set-of-Fish_type)>
<! ATTLI ST Fi sh_pond. fi sh
express_attribute _name NMIOKEN #FI XED "fi sh"
| at e- bound- el emrent NMITOKEN #FI XED "attri bute_i nstance">

<! ELEMENT Fi sh_pond. fi sh_col ours
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(set-of -bserved_fish_col our) >
<! ATTLI ST Fi sh_pond. fi sh_col ours
express_attribute name NMIOKEN #FI XED "fi sh_col ours"
| at e- bound- el ement NMIOKEN #FI XED "attri bute_instance">

<! ELEMENT Fi sh_type
(enuneration-item>
<! ATTLI ST Fi sh_type
express_type_name NMICKEN #FI XED "fish_type"
| at e- bound- el ement NMIOKEN #FI XED "type_literal "
val ue- space NMIOKENS #FI XED "koi gol dfi sh"
| at e- bound- name CDATA #FI XED "val ue- space enunerati on_donmai n">

<! ELEMENT Fl ower _col our
(enuneration-item>
<I ATTLI ST Fl ower _col our
express_type_name NMICKEN #FI XED "fl ower _col our”
| at e- bound- el ement NMIOKEN #FI XED "type_ literal "
val ue- space NMIOKENS #FI XED "red yel | ow white"
| at e- bound- name CDATA #FI XED "val ue- space enunerati on_domai n">

<! ELEMENT Fractional val ue
(real)>
<I ATTLI ST Fractional val ue
express_schema_nane NMIOKEN #F|I XED "support _itens"
express_type_name NMICKEN #FI XED "fractional _val ue"
| at e- bound- el ement NMIOKEN #FI XED "type literal ">

<! ELEMENT Gar den
(Garden. has_pond, Garden. has_greenhouse,
Garden. climatic_tenperature_range, Garden.has_beds,
Gar den. nei ghbour s_gar den) >
<! ATTLI ST Garden
express_entity _nane NMIOKEN #F|I XED " gar den"
id | D #REQUI RED
| at e- bound- el ement NMIOKEN #FI XED "entity_i nstance">

<! ELEMENT Garden. clinmatic_tenperature_range
(Tenperature_range-ref)>
<! ATTLI ST Garden. clinmatic_tenperature_range
express_attribute_name NMIOKEN #FI XED "climatic_t enperature_range"
| at e- bound- el emrent NMITOKEN #FI XED "attri bute_i nstance">

<! ELEMENT Garden. has_beds
(set - of - Bed) >
<I ATTLI ST Garden. has_beds
express_attribute _name NMIOKEN #FI XED "has_beds"
| at e- bound- el emrent NMITOKEN #FI XED "attri bute_i nstance">

<! ELEMENT Gar den. has_gr eenhouse
(G eenhouse-ref) >
<! ATTLI ST Garden. has_greenhouse
express_attribute _nanme NMIOKEN #FI XED "has_gr eenhouse"
| at e- bound- el ement NMIOKEN #FI XED "attri bute_instance">
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<! ELEMENT Gar den. has_pond
(Fi sh_pond-ref)>
<! ATTLI ST Garden. has_pond
express_attribute_name NMICKEN #FI XED "has_pond"
| at e- bound- el emrent NMITOKEN #FI XED "attri bute_instance">

<! ELEMENT Gar den. nei ghbours_gar den
(M _smths_garden-ref)>
<! ATTLI ST Garden. nei ghbours_gar den
express_attribute_name NMIOKEN #FI XED " nei ghbours_gar den"
| at e- bound- el ement NMIOKEN #FI XED "attri bute_instance">

<! ELEMENT G eenhouse
(G eenhouse. enf orced_t enperature_range, G eenhouse. hol ds_pl ants) >
<! ATTLI ST G eenhouse
express_entity _nane NMIOKEN #FI XED " gr eenhouse”
id | D #REQUI RED
| at e- bound- el ement NMIOKEN #FI XED "entity_ i nstance">

<! ELEMENT Greenhouse-ref EMPTY>
<! ATTLI ST Greenhouse-r ef
refid | DREF #REQUI RED
reftype CDATA #FI XED "refid (greenhouse | external refid)"
| at e- bound- name CDATA #FI XED "reftype #DEFAULT"
| at e- bound- el ement NMIOKEN #FI XED "entity_instance_ref">

<! ELEMENT Greenhouse. enforced_t enperature_range
(Tenperature_range-ref)>
<! ATTLI ST G eenhouse. enforced_t enper at ure_range
express_attribute_name NMIOKEN #FI XED "enforced_t enper at ure_r ange"
| at e- bound- el ement NMIOKEN #FI XED "attri bute_instance">

<! ELEMENT Greenhouse. hol ds_pl ants
(set - of - Greenhouse_pl ant) >
<! ATTLI ST Greenhouse. hol ds_pl ant s
express_attribute_name NMIOKEN #FI XED "hol ds_pl ant s"
| at e- bound- el enrent NMIOKEN #FI XED "attri bute_i nstance">

<! ELEMENT Greenhouse_pl ant EMPTY>
<! ATTLI ST G eenhouse_pl ant
express_entity_nane NMIOKEN #FI XED " gr eenhouse_pl ant "
id | D # MPLI ED
| at e- bound- el ement NMIOKEN #FI XED "partial _entity instance">

<! ELEMENT Greenhouse_pl ant-ref EMPTY>
<! ATTLI ST Greenhouse_pl ant - r ef
refid | DREF #REQUI RED
reftype CDATA #FI XED "refid (greenhouse plant | external _refid)"
| at e- bound- name CDATA #FI XED "reftype #DEFAULT"
| at e- bound- el ement NMIOKEN #FI XED "entity_instance_ref">

<! ELEMENT i nt eger
(#PCDATA) >
<! ATTLI ST i nt eger
| at e- bound- el ement NMIOKEN #FI XED "integer literal ">
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<! ELEMENT iso_10303_28
(iso_10303_28 header?,
(express_schema | express_data)+)>
<! ATTLI ST iso_10303_28
representation_category NMIOKENS #REQUI RED
versi on CDATA #FI XED " PDTS"
| at e- bound- el ement NMIOKEN #FI XED "i so_10303_28">

<! ELEMENT iso_10303 28 header
(docunent _nane, purpose?, tine_stanmp?, author?, originating_organization?,
aut hori zation?, originating_systen?, preprocessor_version?,
docunent ati on?) >
<! ATTLI ST iso_10303 28 header
| at e- bound- el ement NMTOKEN #FI XED "i so_10303 28 header">

<! ELEMENT | i st -of - Qut doors_pl ant
(Qutdoors_plant-ref*)>
<! ATTLI ST I|i st - of - Qut doors_pl ant
| at e- bound- el ement NMIOKEN #FI XED "list literal ">

<! ELEMENT Li vest ock _cont ai ner
(Li vestock_container.livestock count?,
Li vest ock_cont ai ner. mai nt ai ned_by?) >
<! ATTLI ST Li vest ock_cont ai ner
express_entity _nane NMIOKEN #FI XED "li vest ock_cont ai ner"
id | D #l MPLI ED
| at e- bound- el ement NMIOKEN #FI XED "partial _entity instance">

<! ELEMENT Livestock _contai ner.!|ivestock count
(integer)>
<! ATTLI ST Livestock container.!|ivestock count
express_attribute_name NMIOKEN #FI XED "li vestock_count”
| at e- bound- el ement NMIOKEN #FI XED "attri bute_instance">

<! ELEMENT Li vest ock_cont ai ner. mai nt ai ned_by
(string)>
<! ATTLI ST Li vestock_cont ai ner. nmai nt ai ned_by
express_attribute_name NMIOKEN #FI XED " mai nt ai ned_by"
| at e- bound- el emrent NMIOKEN #FI XED "attri bute_instance">

<! ELEMENT Li vest ock_cont ai ner Pond
(Anphi bi an_pond | Fish_pond | Livestock container | O nanental pond
Pond) +>
<I ATTLI ST Li vest ock_cont ai ner Pond
id | D #REQUI RED
| at e- bound- el enrent NMIOKEN #FI XED "entity_instance_as_group">

<! ELEMENT | ogi ca
(false | unknown | true)>
<! ATTLI ST Logi cal
| at e- bound- el ement NMIOKEN #FI XED "l ogical literal ">

<! ELEMENT M _j ones_gar den-schema
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(Bed | Garden | Greenhouse | Livestock_containerPond | M_snmiths_garden |
M _smiths _garden-schena.bed | M _sniths _plant | Plant | Real val ue_range |
Wat er _treatnent_systen)*>
<! ATTLI ST M _j ones_gar den-schema

express_schenma_i dentifier CDATA #l MPLI ED

express_schema_nane NMIOKEN #FI XED "nr _j ones_gar den"
express_schena_versi on CDATA #| MPLI ED

id | D # MPLI ED

| at e- bound- el ement NMITOKEN #FI XED "schema_i nst ance"

refid | DREF #|l MPLI ED

reftype CDATA #FI XED "refid (express_schema | external _refid)">

<! ELEMENT M _smiths_garden
(M _sniths_garden. has_bed) >
<! ATTLI ST M _smiths_garden
express_entity _nanme NMIOKEN #F|I XED " gar den"
express_schena_nane NMIOKEN #FI XED "nr _smi t hs_gar den”
id | D #REQUI RED
| at e- bound- el ement NMIOKEN #FI XED "entity_i nstance">

<! ELEMENT M _smiths_garden-ref EMPTY>
<! ATTLI ST M _smiths_garden-ref
refid | DREF #REQUI RED
reftype CDATA #FI XED "refid (nr_smths_garden | external _refid)"
| at e- bound- name CDATA #FI XED "reftype #DEFAULT"
| at e- bound- el ement NMIOKEN #FI XED "entity_instance_ref">

<! ELEMENT M _smiths_garden-schena. bed
(M _smiths_garden-schenma. bed. descri ption) >
<! ATTLI ST M _sniths_garden-schena. bed
express_entity_nane NMIOKEN #F|I XED " bed"
express_schena_nane NMIOKEN #FI XED "nr _smi t hs_gar den”
id | D #REQUI RED
| at e- bound- el ement NMIOKEN #FI XED "entity_i nstance">

<! ELEMENT M _sniths_garden-schena. bed-ref EMPTY>
<I ATTLI ST M _smi ths_garden-schena. bed-r ef

refid | DREF #REQUI RED

reftype CDATA #FI XED "refid (nr_sm ths_garden-schema. bed |
external refid)"

| at e- bound- name CDATA #FI XED "reftype #DEFAULT"

| at e- bound- el ement NMIOKEN #FI XED "entity_instance_ref">

<! ELEMENT M _smiths_garden-schenma. bed. descri pti on
(string)>
<! ATTLI ST M _smiths_garden-schenma. bed. descri pti on
express_attribute _name NMIOKEN #FI XED "descri ption”
| at e- bound- el enrent NMIOKEN #FI XED "attri bute_i nstance">

<! ELEMENT M _smiths_garden. has_bed
(M _sniths_garden-schena. bed-ref) >
<! ATTLI ST M _smi ths_garden. has_bed
express_attribute_nanme NMIOKEN #FI XED "has_bed"
| at e- bound- el ement NMIOKEN #FI XED "attri bute_instance">
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<! ELEMENT M _smiths_pl ant
(M _smths_pl ant. nane) >
<I ATTLI ST M _smiths_pl ant
express_entity_nane NMIOKEN #FI XED " pl ant "
express_schenma_nane NMIOKEN #FI XED "nr _sm t hs_gar den"
id | D #REQUI RED
| at e- bound- el ement NMIOKEN #FI XED "entity_ i nstance">

< ELEMENT M _smiths_pl ant. nane
(string)>
<! ATTLI ST M _smiths_pl ant. nane
express_attribute_name NMIOKEN #FI XED " nanme"
| at e- bound- el enrent NMITOKEN #FI XED "attri bute_i nstance">

<l ELEMENT Multi _col oured_fish_col our
(set-of-Fish_col our)>
<! ATTLI ST Multi _col oured_fish_col our
express_type_name NMIOKEN #FI XED "nul ti _col oured_fish_col our”
| at e- bound- el ement NMIOKEN #FI XED "type_literal ">

<! ELEMENT nunber
(real | integer)>
<! ATTLI ST nunber
| at e- bound- el enent NMIOKEN #FI XED " nunber " >

<! ELEMENT Cbserved fish_col our
(Fish_colour | Multi_coloured fish col our)>
<! ATTLI ST Observed fish_col our
express_type_name NMICKEN #FI XED "observed_fish_col our"
| at e- bound- el ement NMIOKEN #FI XED "type_literal ">

<! ELEMENT ori gi nati ng_organi zati on
(#PCDATA) >
<! ATTLI ST ori gi nati ng_organi zati on
| at e- bound- el emrent NMIOKEN #FI XED "ori gi nati ng_organi zati on">

<! ELEMENT originating _system
(#PCDATA) >
<! ATTLI ST origi nating_system
| at e- bound- el emrent NMIOKEN #FI XED "ori gi nati ng_systeni >

<! ELEMENT Or nanent al _pond
(Ornanent al _pond. or nanent s) >
<! ATTLI ST Or nanent al _pond
express_entity _nane NMIOKEN #F|I XED "or nanent al _pond"
id | D #l MPLI ED
| at e- bound- el ement NMIOKEN #FI XED "partial _entity instance">

<! ELEMENT Or nanent al _pond. or nament s
(set - of - Pond_or nanent) >
<! ATTLI ST Or nanent al _pond. or nanment s
express_attribute_name NMIOKEN #FI XED " or nanent s"
| at e- bound- el emrent NMITOKEN #FI XED "attri bute_i nstance">

<! ELEMENT Qut doors_pl ant
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(Qut doors_pl ant . survival _ph_range) >
<! ATTLI ST Qutdoors_pl ant
express_entity nane NMIOKEN #F|I XED "out doors_pl ant”
id | D # MPLI ED
| at e- bound- el ement NMIOKEN #FI XED "partial _entity_instance">

<! ELEMENT Qutdoors_pl ant-ref EMPTY>
<! ATTLI ST Qutdoors_pl ant - r ef
refid | DREF #REQUI RED
reftype CDATA #FI XED "refid (outdoors_plant | external _refid)"
| at e- bound- name CDATA #FI XED "reftype #DEFAULT"
| at e- bound- el ement NMIOKEN #FI XED "entity_instance_ref">

<! ELEMENT Qutdoors_pl ant. survival _ph_range
(Ph_range-ref)>
<! ATTLI ST Qutdoors_pl ant. survival _ph_range
express_attribute_name NMIOKEN #FI XED "survival _ph_range"
| at e- bound- el enrent NMITOKEN #FI XED "attri bute_i nstance">

<! ELEMENT Per cent age
(real)>
<I ATTLI ST Percent age
express_schenma_nane NMIOKEN #F|I XED "support _itens"
express_type_nanme NMICKEN #FI XED " per cent age"
| at e- bound- el ement NMIOKEN #FI XED "type_literal ">

<! ELEMENT Ph
(real)>
<! ATTLI ST Ph
express_schema_nane NMIOKEN #F|I XED "support _itens"
express_type_name NMICKEN #FI XED " ph"
| at e- bound- el ement NMIOKEN #FI XED "type literal ">

<! ELEMENT Ph_range EMPTY>
<! ATTLI ST Ph_range
express_entity _nane NMIOKEN #FI XED " ph_r ange"
express_schenma_nane NMIOKEN #F|I XED "support _itens"
id | D # MPLI ED
| at e- bound- el ement NMIOKEN #FI XED "partial _entity_instance">

<! ELEMENT Ph_range-ref EMPTY>
<! ATTLI ST Ph_range-ref
refid | DREF #REQUI RED
reftype CDATA #FI XED "refid (ph_range | external refid)"
| at e- bound- name CDATA #FI XED "reftype #DEFAULT"
| at e- bound- el ement NMIOKEN #FI XED "entity_instance_ref">

<! ELEMENT Pl ant
(Plant.colour, Plant.latin_name, Plant.english_nanes?,
Pl ant . survi val _tenperature_range, Plant-subtypes)>
<! ATTLI ST Pl ant
express_entity nane NMIOKEN #FI XED " pl ant "
id | D #REQUI RED
| at e- bound- el ement NMIOKEN #FI XED "entity_i nstance">
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<! ELEMENT PI ant - subt ypes
(Greenhouse_plant | Qutdoors_plant | Aquatic_plant)+>

<! ELEMENT Pl ant. col our
(Fl ower _col our) >
<I ATTLI ST Pl ant. col our
express_attribute _name NMIOKEN #FI XED "col our”
| at e- bound- el emrent NMIOKEN #FI XED "attri bute_i nstance">

<! ELEMENT PI ant. engli sh_nanes
(set-of - Pl ant _name) >
<! ATTLI ST Pl ant. engli sh_nanes
express_attribute name NMIOKEN #FI XED "engli sh_names"
| at e- bound- el emrent NMIOKEN #FI XED "attri bute_instance">

<l ELEMENT Pl ant. !l atin_nane
(Pl ant _nane) >
<I ATTLI ST Plant.| atin_name
express_attribute_name NMIOKEN #FI XED "l ati n_nane"
| at e- bound- el ement NMIOKEN #FI XED "attri bute_instance">

<! ELEMENT Pl ant. survival tenperature_range
(Tenperature_range-ref)>
<! ATTLI ST Pl ant. survival _tenperature_range
express_attribute_name NMIOKEN #FI XED "survi val _tenperature_range"
| at e- bound- el ement NMIOKEN #FI XED "attri bute_instance">

<! ELEMENT Pl ant _name
(string)>
<I ATTLI ST Pl ant _nane
express_schema_nane NMIOKEN #F|I XED "support _itens"
express_type_name NMICKEN #FI XED " pl ant _nange"
| at e- bound- el ement NMIOKEN #FI XED "type literal ">

<! ELEMENT Pond
(Pond. mai nt ai ned_by?, Pond. pl ants, Pond.water_vol ume, Pond. wat er_ph) >
<! ATTLI ST Pond
express_entity nane NMIOKEN #FI XED " pond"
id | D # MPLI ED
| at e- bound- el ement NMIOKEN #FI XED "partial _entity_instance">

<! ELEMENT Pond. nai nt ai ned_by
(Water _treatnent _systemref)>
<! ATTLI ST Pond. nai nt ai ned_by
express_attribute_name NMIOKEN #FI XED " mai nt ai ned_by"
| at e- bound- el ement NMIOKEN #FI XED "attri bute_instance">

<! ELEMENT Pond. pl ants
(set-of -Aquatic_pl ant) >
<! ATTLI ST Pond. pl ants
express_attribute_nanme NMIOKEN #FI XED "pl ant s"
| at e- bound- el emrent NMIOKEN #FI XED "attri bute_i nstance">

<! ELEMENT Pond. wat er _ph
(Ph) >
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<! ATTLI ST Pond. wat er _ph
express_attribute _name NMIOKEN #FI XED "wat er _ph"
| at e- bound- el enrent NMIOKEN #FI XED "attri bute_i nstance">

<! ELEMENT Pond. wat er _vol une
(Positive_integer)>
<! ATTLI ST Pond. wat er _vol une
express_attribute name NMIOKEN #FI XED "wat er _vol une"
| at e- bound- el emrent NMIOKEN #FI XED "attri bute_instance">

<! ELEMENT Pond_or nanent
(enuneration-item>
<! ATTLI ST Pond_or nanent
express_type_name NMICKEN #FI XED "pond_or nanent "
| at e- bound- el ement NMIOKEN #FI XED "type_literal "
val ue- space NMIOKENS #FI XED "waterfall fountain bridge"
| at e- bound- name CDATA #FI XED "val ue- space enunerati on_donmai n">

<! ELEMENT Posi tive_int eger
(integer)>
<! ATTLI ST Posi tive_integer
express_schenma_nane NMIOKEN #F|I XED "support _itens"
express_type_name NMIOKEN #FI XED "positive_integer"
| at e- bound- el ement NMIOKEN #FI XED "type_literal ">

<! ELEMENT pr eprocessor_version
(#PCDATA) >
<! ATTLI ST preprocessor_version
| at e- bound- el ement NMIOKEN #FI XED " pr epr ocessor _versi on">

<! ELEMENT Punpi ng_syst em
(Punpi ng_system punpi ng_efficiency, Punping _system nunber_of punps)>
<! ATTLI ST Punpi ng_syst em
express_entity _nane NMIOKEN #F|I XED " punpi ng_syst ent
id | D # MPLI ED
| at e- bound- el ement NMIOKEN #FI XED "partial _entity_instance">

<! ELEMENT Punpi ng_syst em nunber _of punps
(Positive_integer)>
<! ATTLI ST Punpi ng_syst em nunber _of _punps
express_attribute_name NMIOKEN #FI XED " nunber _of _punps”
| at e- bound- el enrent NMITOKEN #FI XED "attri bute_i nstance">

<! ELEMENT Punpi ng_syst em punpi ng_effi ci ency
(Efficiency)>
<! ATTLI ST Punpi ng_syst em punpi ng_effici ency
express_attribute _name NMIOKEN #FI XED " punpi ng_effici ency
| at e- bound- el emrent NMITOKEN #FI XED "attri bute_i nstance">

<I ELEMENT pur pose
(#PCDATA) >
<I ATTLI ST pur pose
| at e- bound- el ement NMIOKEN #FI XED " pur pose" >

<! ELEMENT rea
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(#PCDATA) >

<! ATTLI ST rea
| at e- bound- el ement NMIOKEN #FI XED "real literal"”
preci si on CDATA #| MPLI ED >

<! ELEMENT Real _val ue_range
(Real _val ue_range. ni ni mum val ue, Real val ue_range. maxi num val ue,
Real _val ue_r ange- subt ypes) >
<! ATTLI ST Real _val ue_range
express_entity_nane NMIOKEN #FI XED "real _val ue_r ange"
express_schema_nane NMIOKEN #F|I XED "support _itens"
id | D #REQU RED
| at e- bound- el ement NMIOKEN #FI XED "entity_ i nstance">

<! ELEMENT Real _val ue_r ange-subt ypes
(Tenperature_range | Ph_range | Efficiency_range)+>

<! ELEMENT Real _val ue_range. naxi num val ue
(real)>
<! ATTLI ST Real _val ue_range. maxi num val ue
express_attribute_nanme NMIOKEN #FI XED " maxi num val ue"
| at e- bound- el enrent NMITOKEN #FI XED "attri bute_i nstance">

<! ELEMENT Real _val ue_range. i ni num val ue
(real)>
<! ATTLI ST Real _val ue_range. i ni num val ue
express_attribute name NMIOKEN #FI XED "ni ni num val ue"
| at e- bound- el enrent NMITOKEN #FI XED "attri bute_i nstance">

<! ELEMENT schenma_t ext
(#PCDATA) >
<! ATTLI ST schena_t ext
| at e- bound- el enrent NMITOKEN #FI XED "schena_t ext">

<! ELEMENT set - of - Anphi bi an
(Anphi bi an*) >
<! ATTLI ST set - of - Anphi bi an
| at e- bound- el enrent NMIOKEN #FI XED "set literal ">

<! ELEMENT set - of - Aquati c_pl ant
(Aquatic_plant-ref*)>
<! ATTLI ST set-of -Aquatic_pl ant
| at e- bound- el enrent NMITOKEN #FI XED "set literal ">

<! ELEMENT set - of - Bed
(Bed-ref*)>
<! ATTLI ST set - of - Bed
| at e- bound- el enrent NMIOKEN #FI XED "set literal ">

<! ELEMENT set - of - Fi sh_col our
(Fi sh_col our*) >
<! ATTLI ST set-of - Fi sh_col our
| at e- bound- el enrent NMIOKEN #FI XED "set literal ">

<! ELEMENT set-of - Fi sh_type
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(Fish_type*)>
<! ATTLI ST set-of-Fish_type
| at e- bound- el enent NMITOKEN #FI XED "set literal ">

<! ELEMENT set - of - G eenhouse_pl ant
(G eenhouse_pl ant-ref*)>
<! ATTLI ST set - of - G eenhouse_pl ant
| at e- bound- el enent NMIOKEN #FI XED "set literal ">

<! ELEMENT set - of - Qbserved_fi sh_col our
(Cbserved_fish_col our*)>
<! ATTLI ST set-of - Cbserved_fish_col our
| at e- bound- el enent NMIOKEN #FI XED "set literal ">

<! ELEMENT set - of - Qut door s_pl ant
(Qutdoors_plant-ref*)>
<! ATTLI ST set - of - Qut doors_pl ant
| at e- bound- el enrent NMIOKEN #FI XED "set literal ">

<! ELEMENT set - of - Pl ant _nane
(Pl ant _name*) >
<! ATTLI ST set-of - Pl ant _nane
| at e- bound- el enrent NMIOKEN #FI XED "set literal ">

<! ELEMENT set - of - Pond_or nanent
(Pond_or nanent *) >
<! ATTLI ST set - of - Pond_or nanent
| at e- bound- el emrent NMITOKEN #FI XED "set literal ">

<! ELEMENT string

(#PCDATA) >

<! ATTLI ST string
| at e- bound- el ement NMIOKEN #FI XED "string_literal"
wi dt h CDATA #l MPLI ED >

<I ELEMENT Tenperature
(real)>
<I ATTLI ST Tenperature
express_schema_nane NMIOKEN #F|I XED "support _itens"
express_type_name NMICKEN #FlI XED "t enper at ur e"
| at e- bound- el ement NMIOKEN #FI XED "type_literal ">

<! ELEMENT Tenper ature_range EMPTY>
<I ATTLI ST Tenper at ure_r ange
express_entity_nane NMIOKEN #F|I XED "t enper at ure_r ange"
express_schema_nane NMIOKEN #F|I XED "support _itens"
id | D # MPLI ED
| at e- bound- el ement NMIOKEN #FI XED "partial _entity instance">

<! ELEMENT Tenper ature_range-ref EMPTY>
<! ATTLI ST Tenper at ure_range-r ef
refid | DREF #REQUI RED
reftype CDATA #FI XED "refid (tenperature_range | external _refid)"
| at e- bound- name CDATA #FI XED "reftype #DEFAULT"
| at e- bound- el ement NMIOKEN #FI XED "entity_instance_ref">
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<! ELEMENT tine_stanp
(#PCDATA) >
<! ATTLI ST tine_stanp
| at e- bound- el emrent NMIOKEN #FI XED "ti me_st anmp" >

<! ELEMENT true EMPTY>
<! ATTLI ST true
| at e- bound- el enent NMIOKEN #FI XED "true" >

<! ELEMENT unknown EMPTY>
<! ATTLI ST unknown
| at e- bound- el enent NMIOKEN #FI XED " unknown" >

<! ELEMENT unset EMPTY>
<I ATTLI ST unset
| at e- bound- el enent NMIOKEN #FI XED "unset " >

<I ELEMENT WAter _treatnment_system
(Water _treatnent_system capacity, Water _treatnment_system subtypes) >
<I ATTLI ST Water_treatment _system
express_entity nane NMIOKEN #FI XED "wat er _treat nent _systent
id | D #REQUI RED
| at e- bound- el ement NMIOKEN #FI XED "entity_i nstance">

<! ELEMENT Water_treatment_systemref EMPTY>
<! ATTLI ST Water _treatnment_systenmref

refid | DREF #REQUI RED

reftype CDATA #FI XED "refid (water_treatnment_system | punping_system
| filtration_system | external _refid)"

| at e- bound- name CDATA #FI XED "reftype #DEFAULT"

| at e- bound- el ement NMIOKEN #FI XED "entity_instance_ref">

<! ELEMENT Wt er _treatment_syst em subtypes
(Filtration_system| Punping_system +>

<! ELEMENT Water _treatnment_system capacity
(Positive_integer)>
<! ATTLI ST Water_treatnment_system capacity
express_attribute_name NMIOKEN #FI XED "capacity"
| at e- bound- el emrent NMIOKEN #FI XED "attri bute_instance">

H.4.2 Example data according tothe EXPRESS-Typed Early Binding

The following XML presents the same data as presented in H.3 using the DTD given in the preceding
subclause.

<?xm version="1.0"?>
<! DOCTYPE i so_10303_28 SYSTEM "ntj g- et eb- 15j une00- exp. dt d" >
<i so_10303_28 representati on_cat egory="ETEB" >
<express_data id="ed001" representation_category="ETEB">
<dat a_secti on_header >
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<docunent ati on>Thi s exanple file has been produced using a
conbi nation of tools based on an original hand-crafted exanple file by
Robi n La Fontai ne on 21 March 2000. The DTD used was generated fromthe
Express nodel of M Jones's Garden according to the ETEB definition of
2000- 06-07. </ docunentati on>
</ dat a_section_header >
<M _jones_garden-schema i d="data-id1">
<Garden id="gl">
<Gar den. has_pond><Fi sh_pond-ref refid="fpl"/>
</ Gar den. has_pond>
<Gar den. has_gr eenhouse><G eenhouse-ref refid="gr1"/>
</ Gar den. has_gr eenhouse>
<Garden.clinmatic_tenperature_range><Tenperature_range-r ef
refid="tr1"/>
</ Garden. climatic_t enperature_range>
<@Gar den. has_beds>
<set - of - Bed><Bed-ref refid="bedl"/><Bed-ref refid="bed2"/>
<Bed-ref refid="bed3"/><Bed-ref refid="bed4"/>
<Bed-ref refid="bed5"/>
</ set - of - Bed>
</ Garden. has_beds>
<Gar den. nei ghbours_garden><M _sniths_garden-ref refid="sgl"/>
</ Gar den. nei ghbour s_gar den>
</ Gar den>
<Li vest ock_cont ai ner Pond i d="pol">
<Pond>
<Pond. nai nt ai ned_by><Water treatnent_systemref refid="wsl"/>
</ Pond. mai nt ai ned_by>
<Pond. pl ant s>
<set - of - Aquati c_pl ant ><Aquatic_plant-ref refid="aquatic_plant1"/>
</ set-of - Aquati c_pl ant >
</ Pond. pl ant s>
<Pond. wat er _vol une>
<Positive_integer>
<i nt eger >300</ i nt eger >
</ Posi tive_integer>
</ Pond. wat er _vol une>
<Pond. wat er _ph>

<Ph>
<real >3. 5</real >
</ Ph>
</ Pond. wat er _ph>
</ Pond>

<Fi sh_pond id="fpl">
<Fi sh_pond. fi sh>
<set-of - Fi sh_type>
<Fi sh_t ype><enuner ati on-
i tenpgol dfi sh</enuneration-itenr</Fish_type>
</ set-of -Fish_type>
</ Fi sh_pond. fi sh>
<Fi sh_pond. fi sh_col our s>
<set - of - Gbserved_fish_col our>
<Cbserved_fish_col our>
<Fi sh_col our ><enuner at i on-
i tenpyel | ow</ enunerati on-itenr</Fi sh_col our>
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</ Gbserved_fish_col our>
</ set - of - Cbserved_fish_col our>
</ Fi sh_pond. fi sh_col our s>
</ Fi sh_pond>
</ Li vest ock_cont ai ner Pond>
<Pl ant id="plant1l">
<Pl ant . col our >
<Fl ower _col our ><enuner ati on-it enpred</ enunerati on-
col our >
</ Pl ant . col our >
<Pl ant. | ati n_nane>
<Pl ant _nane>
<string>Liliunk/string>
</ Pl ant _name>
</Plant.|atin_name>
<Pl ant. survi val _t enper at ure_r ange><Tenper at ure_r ange- r ef

</ Pl ant. survival tenperature_range>
<Pl ant - subt ypes>
<Aquatic_plant id="aquatic_plant1">
<Aquati c_pl ant . aquati c_pl ant _type>
<Aquatic_pl ant _types><enunerati on-

itenplilly</enuneration-iten»</Aquatic_plant_types>

</ Aquati c_pl ant.aquatic_pl ant _type>

<Aquatic_pl ant. oxygen_vol unetric_requirenment >

<Positive_integer>
<i nt eger >3</i nt eger >
</ Posi tive_integer>

</ Aquati c_pl ant. oxygen_vol unetri c_requi r enent >

<Aquatic_plant.aquatic_plant_size>
<Positive_integer>
<i nt eger >1</i nt eger >
</ Posi tive_integer>
</ Aquati c_pl ant. aquatic_pl ant _si ze>
</ Aquati c_pl ant >
</ Pl ant - subt ypes>
</ Pl ant >
<Real _val ue_range id="rvr2">
<Real _val ue_range. nmi ni mum val ue>
<real >-5.0</real >
</ Real _val ue_range. nmi ni num val ue>
<Real _val ue_r ange. maxi mum val ue>
<real >20. O</real >
</ Real _val ue_r ange. maxi num val ue>
<Real _val ue_range- subt ypes><Tenperature_range id="tr2"/>
</ Real _val ue_range- subt ypes>
</ Real _val ue_r ange>
<Bed i d="bedl" >
<Bed. aci dity>
<Ph>
<real >4. 0</real >
</ Ph>
</ Bed. aci dity>
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<Bed. hol ds_pl ant s>
<set - of - Qut door s_pl ant ><Qut door s_pl ant - r ef
refid="opl"/><CQutdoors_plant-ref
refid="op2"/>
</ set - of - Qut door s_pl ant >
</ Bed. hol ds_pl ant s>
<Bed. pl anti ng_pl an>
<array-of -array-of - opti onal - Qut doors_pl ant >
<array-of -optional -
Qut door s_pl ant ><Qut door s_pl ant - r ef
refid="opl"/><CQutdoors_pl ant -ref
refid="opl"/><CQutdoors_plant-ref
refid="opl"/><CQutdoors_plant-ref
refid="opl"/><CQutdoors_pl ant -ref
refid="opl"/><CQut doors_pl ant -ref
refid="opl"/><CQutdoors_pl ant -ref
refid="opl"/><CQutdoors_plant-ref
refid="opl"/><CQutdoors_plant-ref
refid="opl"/><CQutdoors_pl ant -ref
refid="opl"/>
</ array-of -optional - Qut doors_pl ant >
<array-of -optional -
Qut door s_pl ant ><Qut doors_pl ant - r ef
refid="op2"/><CQut doors_pl ant - r ef
refid="op2"/><CQut doors_pl ant - r ef
refid="op2"/><CQut doors_pl ant - r ef
refid="op2"/><CQutdoors_pl ant -ref
refid="op2"/><CQutdoors_pl ant -ref
refid="op2"/><CQut doors_pl ant - r ef
refid="op2"/><Cut doors_pl ant - r ef
refid="op2"/><CQut doors_pl ant - r ef
refid="op2"/><CQutdoors_pl ant -ref
refid="op2"/>
</ array-of -optional - Qut doors_pl ant >
<array- of - opti onal - Qut door s_pl ant >

<unset/ ><unset / ><unset / ><unset / ><unset / ><unset / ><unset / ><unset / ><unset / ><un
set/>

</ array-of -optional - Qut doors_pl ant >
<array-of -optional -
Qut door s_pl ant ><Qut doors_pl ant - r ef
refid="opl"/><CQutdoors_plant-ref
refid="opl"/><CQutdoors_pl ant -ref
refid="opl"/><CQutdoors_pl ant -ref
refid="opl"/><CQutdoors_pl ant -ref
refid="opl"/><CQutdoors_plant-ref
refid="opl"/><CQutdoors_plant-ref
refid="opl"/><CQutdoors_pl ant-ref
refid="opl"/><CQut doors_pl ant -ref
refid="opl"/><CQutdoors_pl ant -ref
refid="opl"/>
</ array-of -optional - Qutdoors_pl ant >
<array-of -optional -
Qut door s_pl ant ><Qut door s_pl ant - r ef
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refid="opl"/><CQut doors_pl ant -ref

[ ><Qut door s_pl ant - r ef

refid="opl"/><CQutdoors_plant-ref

[ ><Qut door s_pl ant - r ef

refid="opl"/><CQut doors_pl ant -ref

[ ><Qut door s_pl ant - r ef

refid="opl"/><CQutdoors_plant-ref

[ ><Qut door s_pl ant - r ef

/>

/>

/>

/>

/>

/>

refid="opl"/><CQutdoors_pl ant -ref

</ array-of -optional - Qutdoors_pl ant >
</ array-of -array-of -optional - Qut doors_pl ant >
</ Bed. pl anti ng_pl an>
<Bed. f | oweri ng_or der >
<l i st-of - Qut door s_pl ant ><Qut door s_pl ant - r ef
refid="op2"/><CQut doors_pl ant - r ef

</list-of-Qutdoors_pl ant >
</ Bed. f | oweri ng_or der >

</ Bed>
<Bed i d="bed2" >

<Bed. aci di ty>

<Ph>
<real >4. 2</real >

</ Ph>

</ Bed. aci dity>

<Bed. hol ds_pl ant s>

<set - of - Qut door s_pl ant ><Qut doors_pl ant - r ef
refid="opl"/><CQut doors_pl ant -ref

</ set - of - Qut door s_pl ant >

</ Bed. hol ds_pl ant s>

<Bed. f | oweri ng_or der >

<l i st-of - Qut door s_pl ant ><Qut door s_pl ant - r ef
refid="op2"/><CQut doors_pl ant - r ef

</list-of-Qutdoors_pl ant >
</ Bed. f | oweri ng_order >

</ Bed>
<Bed i d="bed3" >

<Bed. aci dity>

<Ph>
<real >4. 3</real >

</ Ph>

</ Bed. aci dity>

<Bed. hol ds_pl ant s>

<set - of - Qut door s_pl ant ><Qut doors_pl ant - r ef
refid="opl"/><CQutdoors_plant-ref

</ set - of - Qut door s_pl ant >

</ Bed. hol ds_pl ant s>

<Bed. f | oweri ng_or der >

<l i st-of - Qutdoors_pl ant ><Qut doors_pl ant - r ef
refid="op2"/><CQut doors_pl ant - r ef
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</list-of-Qutdoors_pl ant >
</ Bed. f | oweri ng_order >
</ Bed>
<Bed i d="bed4" >
<Bed. aci di ty>
<Ph>
<real >4. 4</real >
</ Ph>
</ Bed. aci dity>
<Bed. hol ds_pl ant s>
<set - of - Qut door s_pl ant ><Qut door s_pl ant - r ef
refid="opl"/><CQutdoors_plant-ref
refid="op2"/>
</ set - of - Qut door s_pl ant >
</ Bed. hol ds_pl ant s>
<Bed. f | oweri ng_or der >
<l i st-of -Qutdoors_pl ant ><Qut doors_pl ant - r ef
refid="op2"/><CQutdoors_pl ant -ref
refid="opl"/>
</list-of-Qutdoors_pl ant >
</ Bed. f | oweri ng_or der >
</ Bed>
<Bed i d="bed5" >
<Bed. aci dity>
<Ph>
<real >4. 5</real >
</ Ph>
</ Bed.acidity>
<Bed. hol ds_pl ant s>
<set - of - Qut door s_pl ant ><Qut door s_pl ant - r ef
refid="opl"/><CQut doors_pl ant -r ef
refid="op2"/>
</ set - of - Qut doors_pl ant >
</ Bed. hol ds_pl ant s>
<Bed. f | oweri ng_or der >
<l i st-of - Qut door s_pl ant ><Qut door s_pl ant - r ef
refid="op2"/><CQutdoors_pl ant -ref
refid="opl"/>
</list-of-Qutdoors_pl ant >
</ Bed. f | oweri ng_or der >
</ Bed>
<Pl ant id="pl">
<Pl ant . col our >
<Fl ower _col our ><enuner ati on-itenpred</ enuneration-
i tenp</ Fl ower _col our >
</ Pl ant . col our >
<Pl ant. | ati n_nane>
<Pl ant _nane>
<string>rosa</string>
</ Pl ant _name>
</Plant.|atin_name>
<Pl ant . engl i sh_nanmes>
<set - of - Pl ant _nane>
<Pl ant _nane>
<string>rose</string>
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</ Pl ant _name>
</ set - of - Pl ant _nane>
</ Pl ant. engl i sh_names>
<Pl ant. survi val _t enper at ure_r ange><Tenper at ure_r ange- r ef
refid="tr3"/>
</ Pl ant . survival _tenperature_range>
<Pl ant - subt ypes>
<Qut doors_plant id="opl">

<Qut doors_pl ant. survi val _ph_range><Ph_range-ref refid="phrl1"/>
</ Qutdoors_pl ant . survi val _ph_range>
</ Qut doors_pl ant >
</ Pl ant - subt ypes>
</ Pl ant >
<Pl ant id="p2">
<Pl ant . col our >
<Fl ower _col our ><enuner ati on-itenpyel | ow</ enuner ati on-
i tenp</ Fl ower _col our >
</ Pl ant . col our >
<Pl ant. | ati n_nane>
<Pl ant _nane>
<string>Narci ssus</string>
</ Pl ant _nane>
</Plant.|atin_name>
<Pl ant . engl i sh_nanmes>
<set - of - Pl ant _nane>
<Pl ant _nane>
<string>daffodil </string>
</ Pl ant _name>
</ set-of - Pl ant _nane>
</ Pl ant. engli sh_nanes>
<Pl ant. survi val _tenperature_range><Tenperature_range-ref
refid="tr3"/>
</ Pl ant . survival _tenperature_range>
<Pl ant - subt ypes>
<Qut doors_pl ant id="op2">

<Qut doors_pl ant. survival _ph_range><Ph _range-ref refid="phri"/>
</ Qutdoor s_pl ant . survi val _ph_range>
</ Qut door s_pl ant >
</ Pl ant - subt ypes>
</ Pl ant >
<G eenhouse id="grl">

<Gr eenhouse. enf or ced_t enper at ur e_r ange><Tenper at ur e_r ange- r ef
refid="tr1"/>
</ Greenhouse. enf orced_t enperat ure_range>
<G eenhouse. hol ds_pl ant s>
<set - of - Greenhouse_pl ant ><G eenhouse_pl ant - r ef
refid="grpl"/>
</ set - of - G eenhouse_pl ant >
</ Gr eenhouse. hol ds_pl ant s>
</ G- eenhouse>
<Pl ant id="p-grpl">
<Pl ant . col our >
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<Fl ower _col our ><enuner ati on-itenpred</ enuneration-
i tenp</ Fl ower _col our >
</ Pl ant . col our >
<Pl ant. | ati n_nane>
<Pl ant _nane>
<string>orchi daceae</string>
</ Pl ant _nane>
</Plant.|atin_nanme>
<Pl ant . engl i sh_nanmes>
<set - of - Pl ant _nane>
<Pl ant _nane>
<string>orchid</string>
</ Pl ant _nane>
</ set-of - Pl ant _nane>
</ Pl ant. engli sh_nanes>
<Pl ant. survi val _t enper at ure_r ange><Tenper at ure_r ange- r ef
refid="tr1"/>
</ Pl ant. survival tenperature_range>
<Pl ant - subt ypes><G eenhouse_pl ant id="grpl"/>
</ Pl ant - subt ypes>
</ Pl ant >
<Real val ue_range id="rvr1">
<Real _val ue_range. nm ni mum val ue>
<real >3. 5</real >
</ Real _val ue_range. m ni num val ue>
<Real _val ue_r ange. maxi mum val ue>
<real >27.0</real >
</ Real _val ue_r ange. naxi num val ue>
<Real _val ue_r ange- subt ypes><Tenperature_range id="tr1"/>
</ Real _val ue_r ange- subt ypes>
</ Real _val ue_r ange>
<Real val ue_range id="rvr3">
<Real _val ue_range. nm ni mum val ue>
<real >- 3. 0</real >
</ Real _val ue_range. nm ni num val ue>
<Real _val ue_r ange. maxi mum val ue>
<r eal >33. 0</real >
</ Real _val ue_range. naxi num val ue>
<Real _val ue_r ange- subt ypes><Tenperature_range id="tr3"/>
</ Real _val ue_r ange- subt ypes>
</ Real _val ue_r ange>
<Real _val ue_range id="rvr-phrl">
<Real _val ue_range. nm ni mum val ue>
<real >3. 1</ real >
</ Real _val ue_range. nmi ni num val ue>
<Real _val ue_r ange. maxi mum val ue>
<real >5. 0</real >
</ Real _val ue_range. naxi num val ue>
<Real _val ue_r ange- subt ypes><Ph_range i d="phr1"/>
</ Real _val ue_r ange- subt ypes>
</ Real _val ue_r ange>
<M _smiths_garden id="sgl">
<M _smi ths_garden. has_bed><M _snit hs_gar den- schema. bed-
ref
refid="sbed1"/>
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</ Mr_smiths_garden. has_bed>
</ M _smiths_garden>
<M _sniths_garden-schema. bed i d="sbedl" >
<M _sni t hs_gar den- schena. bed. descri pti on>
<string>M Snmith's flower bed.</string>
</ M _sni ths_garden-schema. bed. descri pti on>
</ M _sm ths_garden-schena. bed>
<M _smths_plant id="splantl">
<M _smit hs_pl ant. name>
<string>rose</string>
</ M _smiths_pl ant. nane>
</M _smths_pl ant >
<Water _treatnent_systemid="wtsl">
<Wat er _treatnent_system capacity>
<Positive_integer>
<i nt eger >500</ i nt eger >
</ Posi tive_integer>
</Wat er _treatnment_system capacity>
<Wat er _treat nent _syst em subt ypes>
<Punpi ng_syst enr
<Punpi ng_syst em punpi ng_effici ency>
<Ef ficiency><Efficiency_range-ref
refid="efr1"/>
</Efficiency>
</ Punpi ng_syst em punpi ng_effici ency>
<Punpi ng_syst em nunber _of _punps>
<Positive_integer>
<i nt eger >1</i nt eger >
</ Posi tive_integer>
</ Punpi ng_syst em nunber _of _punps>
</ Punpi ng_syst enp
</ Wat er _treat ment_syst em subt ypes>
</Water treatnent_systenp
<Real _value_range id="rvr-efrl1">
<Real _val ue_range. ni ni mum val ue>
<real >75</real >
</ Real _val ue_range. nmi ni num val ue>
<Real _val ue_r ange. nmaxi mum val ue>
<r eal >85</real >
</ Real _val ue_r ange. maxi num val ue>
<Real _val ue_r ange- subt ypes><Effi ci ency_range id="efr1"/>
</ Real _val ue_range- subt ypes>
</ Real _val ue_range>
</ M _j ones_gar den- schema>
</ expr ess_dat a>
</iso_10303_ 28>

H.5 Examplesusing the Object Serialization Early Binding

This subclause presents an example markup declaration set and example data set, corresponding to the
schemas presented in H.1, represented in XML as specified in clause 9.
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H.5.1 Example Object Serialization Early Binding markup declaration set

This subclause presents a markup declaration set corresponding to the schema from H.1 based on the
rules specified in clause 9.

<! NOTATI ON base64 PUBLI C "base-64 encoded data">
<! NOTATI ON hex PUBLI C "hexadeci mal digits">

<IENTITY % schena_decl "">
<IENTITY % schena_i nstance "osb: uos">

<! ELEMENT iso0_10303_28 (iso_10303_28 header ?, (express_schema
express_data) +) >
<! ATTLI ST i so_10303_28

ver si on CDATA #FI XED " PDTS"

representation_category NMIOKENS #REQUI RED>

<! ELEMENT iso_10303 28 header

(docunent nane, purpose?, tine_stanp?, author?, originating_organization?,
aut hori zation?, originating_systen?, preprocessor_version?,
docunent ati on?) >

<! ELEMENT docunent _nane (#PCDATA) >

<! ELEMENT time_stanp (#PCDATA) >

<! ELEMENT aut hor (#PCDATA) >

<! ELEMENT origi nati ng_organi zati on ( #PCDATA) >
<! ELEMENT aut hori zati on (#PCDATA) >

<! ELEMENT ori gi nati ng_system (#PCDATA) >

<! ELEMENT preprocessor_version (#PCDATA) >

<! ELEMENT pur pose (#PCDATA) >

<! ELEMENT docunent ati on (#PCDATA) >

<! ELEMENT express_schema (%schema_decl; schema_text | external _refid)>
<! ATTLI ST express_schema
id | D #l MPLI ED
express_schena_descri pti on CDATA #l MPLI ED
express_schenma_i dentifier CDATA #l MPLI ED
express_schema_versi on CDATA #| MPLI ED >

<! ELEMENT schena_t ext (#PCDATA) >

<! ELEMENT express_data
(dat a_section_header?, %chena_instance;)>
<! ATTLI ST express_data
id | D #REQU RED
representati on_category NMICKEN #| MPLI ED
name CDATA #| VPLI ED >

<! ELEMENT data_section_header
(docunent ati on?) >

<! ELEMENT external refid EMPTY>

<I ATTLI ST external refid
id | D #REQU RED
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xlink:type CDATA #FI XED ' si npl e’
xl'ink: href CDATA #REQUI RED
xlink:arcrol e CDATA #REQUI RED
xlink:title CDATA #l MPLI ED

x| i nk: rol e CDATA #| MPLI ED

x| i nk: show CDATA #l| MPLI ED

x| i nk: act uat e CDATA #l MPLI ED

>

<! ELEMENT osb: uos ANY>

<! ATTLI ST osb: uos
c | DREFS #REQUI RED
unset | DREF #| MPLI ED
schemta NMIOKEN #| MPLI ED>

<! ELEMENT osb: | ockey (#PCDATA) >
<! ATTLI ST osb: | ockey

ob | DREF  #| MPLI ED

owner | DREF #l| MPLI ED

xnl : base CDATA #| MPLI ED

Xxsi:type CDATA #| MPLI ED

xl'ink:type (locator) #REQUI RED

x| i nk: hr ef CDATA #REQUI RED
xlink:role CDATA #REQUI RED>

<! ELEMENT osb: edokey (osb:this?, osb:|ockey*, osb:go*) >
<! ATTLI ST osb: edokey

x-id I D #REQUI RED
ob | DREF #| MPLI ED
owner | DREF #| MPLI ED

xm : base CDATA #l MPLI ED

xsi:type CDATA #l MPLI ED

xl'ink:type (sinple|extended|locator) #l MPLI ED
x| i nk: hr ef CDATA #l MPLI ED

xlink:title CDATA #l MPLIED

xlink:role CDATA #| MPLI ED>

<! ELEMENT osb: t his (#PCDATA) >

<! ATTLI ST osb:this
xl'ink:type (resource) #REQUI RED
xlink:title CDATA #REQU RED
xlink:role CDATA # MPLI ED>

<! ELEMENT osb: go EMPTY>
<! ATTLI ST osb: go
xl'ink:type (arc) #REQUI RED
xlink:from CDATA #REQUI RED
xlink:to CDATA #REQU RED
xlink:role CDATA #REQUI RED
xl'i nk: actuat e (onLoad| onRequest | undefi ned) #l MPLI ED
xl'i nk: show (new repl ace| enbed| undefi ned) #l MPLI ED>

<! ELEMENT osb: ctn EMPTY >

<! ATTLI ST osb:ctn
x-idlD #REQUI RED
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ctype CDATA #REQUI RED

c | DREFS

<! ELEMENT

<! ATTLI ST
x-idlD
c CDATA

<! ELEMENT

<I ATTLI ST
x-id
c

<! ELEMENT

<I ATTLI ST
x-id
c

<! ELEMENT

<I ATTLI ST
x-id
c

<! ELEMENT

<I ATTLI ST
x-id
c

<! ELEMENT

<! ATTLI ST
x-id
c

<! ELEMENT

<I ATTLI ST
x-idlID

<! ELEMENT
<! ATTLI ST

#REQUI RED>

osbh: ectn EMPTY >
osb: ectn
#REQUI RED

#| MPLI ED>

osb: nctn EMPTY>
osb: nctn

I D #REQUI RED
CDATA #REQUI RED>

osb: |l ctn EMPTY>
osb:lctn

I D #REQUI RED
CDATA #REQUI RED>

osb: dctn EMPTY>
osb: dctn

I D #REQUI RED
CDATA #REQUI RED>

osb: bctn EMPTY>
osb: bctn

I D #REQUI RED
CDATA  #REQUI RED>

osb: | bctn EMPTY>
osb: | bctn

I D #REQUI RED
CDATA #REQUI RED>

osb: string (#PCDATA) >
osb:string
#REQUI RED>

osb: doubl e EMPTY>
osb: doubl e

x-idl D #REQUI RED

va

<! ELEMENT
<I ATTLI ST
x-id ID

CDATA #REQUI RED>

osb: nunber EMPTY>
osb: nunber
#REQUI RED

val CDATA #REQUI RED>

<! ELEMENT
<! ATTLI ST

osb: bool ean EMPTY>
osbh: bool ean

x-id 1D #REQU RED

val (true | false | 0| 1) #REQU RED>

<! ELEMENT
<I ATTLI ST
x-id I D
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osb: | ogi cal EMPTY>
osb: | ogi ca
#REQUI RED
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val (true | false | unknown) #REQUI RED>

<! ELEMENT osb: | ong EMPTY>
<! ATTLI ST osb: 1 ong

x-id ID

#REQUI RED

val CDATA #REQUI RED>

<! ELEMENT
<! ATTLI ST
x-id I D
not ati on

<! ELEMENT
<! ATTLI ST
x-id I D
not ati on

<! ELEMENT
<! ATTLI ST

osb: hex-bi nary (#PCDATA) >
osb: hex- bi nary

#REQUI RED

(hex) #REQUI RED>

osb: base64- bi nary (#PCDATA) >
osb: base64- bi nary
#REQUI RED

(base64) #REQUI RED>

osb: unset EMPTY>
osb: unset

x-idl D #REQUI RED >

<! ELEMENT nj g: Anphi bi an EMPTY>

<! ATTLI ST nj g: Anphi bi an
x-id ID #REQUI RED
val ( frog | new ) #REQUI RED>

<! ELEMENT nj g: Aquatic_pl ant _types EMPTY>

<I' ATTLI ST nj g: Aquatic_pl ant _types

x-id ID #REQUI RED

val ( lilly | weed | lotus ) #REQUI RED>
<! ELEMENT nj g: Fi sh_col our EMPTY>
<! ATTLI ST nj g: Fi sh_col our

x-id ID #REQUI RED

val ( yellow | black | silver | blue ) #REQUI RED>
<! ELEMENT nj g: Fi sh_type EMPTY>
<! ATTLI ST nj g: Fish_type

x-id ID #REQUI RED

val ( koi | goldfish) #REQUI RED>
<! ELEMENT nj g: Fl ower _col our EMPTY>
<! ATTLI ST nj g: Fl ower _col our

x-id ID #REQUI RED

val (red | yellow | white ) #REQUI RED>

<! ELEMENT nj g: Multi _col oured_fish_col our EMPTY>
<I' ATTLI ST njg: Multi _col oured_fish_col our

x-id ID #REQUI RED

val -r | DREF  #REQUI RED>

<! ELEMENT nj g: Gbserved_fi sh_col our EMPTY>
<! ATTLI ST nj g: Gbserved_fi sh_col our

x-id ID #REQUI RED

ut ype NMIOKEN  #REQUI RED
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val -r | DREF  #REQUI RED>

<! ELEMENT nj g: Pond_or nanent EMPTY>
<! ATTLI ST nj g: Pond_or nanent
x-id ID #REQUI RED
val ( waterfall | fountain | bridge ) #REQUI RED>

<! ELEMENT nj g: Anphi bi an_pond EMPTY>
<! ATTLI ST nj g: Anphi bi an_pond
x-id ID #REQUI RED
Anphi bi ans-r | DREF  #REQUI RED
Pond. Mai nt ai ned_by-r | DREF  #l MPLI ED
Pl ants-r | DREF  #REQUI RED
Wat er _ph CDATA  #REQUI RED
Wat er _vol une CDATA  #REQUI RED
Li vest ock_count CDATA  #l MPLI ED
Li vest ock_cont ai ner. Mai nt ai ned_by-r | DREF  #l MPLI ED>

<! ELEMENT nj g: Anphi bi an_pondOr nanent al _pond EMPTY>
<! ATTLI ST nj g: Anphi bi an_pondOr nanent al _pond

x-id ID #REQUI RED

Pond. Mai nt ai ned_by-r | DREF #l MPLI ED

Plants-r | DREF #REQUI RED

Wat er _vol unme CDATA #REQUI RED

Wat er _ph CDATA #REQUI RED

Amphi bi ans-r | DREF #REQUI RED

Ornanments-r | DREF #REQUI RED

Li vest ock_count CDATA #I MPLI ED

Li vest ock_cont ai ner. Mai nt ai ned_by-r | DREF  #| MPLI ED>

<! ELEMENT nj g: Aquati c_pl ant EMPTY>
<! ATTLI ST nj g: Aquatic_pl ant
x-id ID #REQUI RED
Aquatic_pl ant_size CDATA  #REQUI RED

Aquatic_pl ant _type (lilly | weed | lotus) #REQUI RED
Oxygen_vol unetri c_requirenent CDATA  #REQUI RED
Col our (red | yellow | white) #REQUI RED

Engl i sh_nanes-r | DREF  #l MPLI ED
Latin_nane-r | DREF #REQUI RED
Survival _tenperature_range-r | DREF #REQUI RED>

<! ELEMENT nj g: Bed EMPTY>
<! ATTLI ST nj g: Bed
x-id ID #REQUI RED
Acidity CDATA  #REQUI RED
Fl oweri ng_order-r | DREF  #| MPLI ED
Hol ds_pl ants-r | DREF  #REQUI RED
Pl anting_pl an-r | DREF  #l MPLI ED
Plants_ready_for_planting-r | DREF  #| MPLI ED
| - The_garden-r | DREFS  #| MPLI ED
U Every_bed _has_a different_acidity ( true | false | unknown )
#| MPLI ED>

< ELEMENT nj g: Filtrati on_system EMPTY>
<I' ATTLI ST njg: Filtrati on_system
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x-id ID #REQUI RED
Filtration_efficiency-r | DREF  #REQUI RED
Nunber _of filters CDATA  #REQUI RED
Capacity CDATA  #REQUI RED>

< ELEMENT nj g: Filtrati on_systemPunpi ng_system EMPTY >
<I' ATTLI ST njg: Filtrati on_systenPunpi ng_system

x-id I D #REQUI RED
Capacity CDATA #REQUI RED
Filtration_efficiency-r | DREF #REQUI RED

Nunber of filters CDATA #REQUI RED
Punpi ng_effici ency-r | DREF #REQUI RED
Nunber _of punps CDATA #REQUI RED>

<! ELEMENT nj g: Fi sh_pond EMPTY>
<! ATTLI ST nj g: Fi sh_pond
x-id ID #REQUI RED
Fi sh-r | DREF  #REQUI RED
Fi sh_col ours-r | DREF #REQUI RED
Pond. Mai nt ai ned_by-r | DREF  #| MPLI ED
Pl ants-r | DREF  #REQUI RED
Wat er _ph CDATA  #REQUI RED
Wat er _vol une CDATA  #REQUI RED
Li vest ock_count CDATA  #| MPLI ED
Li vest ock_cont ai ner. Mai nt ai ned_by-r | DREF #| MPLI ED>

<! ELEMENT nj g: Fi sh_pondOr nanent al _pond EMPTY>
<! ATTLI ST nj g: Fi sh_pondOr nanent al _pond

x-id ID #REQUI RED

Pond. Mai nt ai ned_by-r | DREF #l MPLI ED

Pl ants-r | DREF #REQUI RED

Wat er _vol ume CDATA  #REQUI RED

Wat er _ph CDATA #REQUI RED

Fi sh-r | DREF #REQUI RED

Fish _colours-r | DREF #REQUI RED

Ornanments-r | DREF #REQUI RED

Li vest ock_count CDATA #I MPLI ED

Li vest ock_cont ai ner. Mai nt ai ned_by-r | DREF #| MPLI ED>

<! ELEMENT nj g: Gar den EMPTY>

<! ATTLI ST nj g: Gar den
x-id ID #REQUI RED
Climatic_tenperature_range-r | DREF  #REQUI RED
Has_beds-r | DREF  #REQUI RED
Has_greenhouse-r | DREF #REQUI RED
Has_pond-r | DREF #REQUI RED
Nei ghbours_garden-r | DREF  #REQUI RED>

<! ELEMENT nj g: G eenhouse EMPTY>
<! ATTLI ST nj g: G eenhouse
x-id ID #REQUI RED
Enf orced_t enperature_range-r | DREF  #REQUI RED
Hol ds_pl ants-r | DREF  #REQUI RED
| - The_garden-r | DREFS  #| MPLI ED>
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<! ELEMENT nj g: G eenhouse_pl ant EMPTY>
<! ATTLI ST nj g: G eenhouse_pl ant
x-id ID #REQUI RED
Col our (red | yellow | white) #REQUI RED
Engl i sh_nanes-r | DREF  #| MPLI ED
Lati n_nane-r | DREF #REQUI RED
Survival tenperature_range-r | DREF  #REQUI RED
| - The_greenhouse-r | DREFS  #| MPLI ED
W R1 ( true | false | unknown ) #1 MPLI ED
W R2 ( true | false | unknown ) #1 MPLI ED>

<! ELEMENT nj g: Ornanent al _pond EMPTY>
<! ATTLI ST nj g: Ornanent al _pond

x-id ID #REQUI RED

Ornanment s-r | DREF #REQUI RED

Mai nt ai ned_by-r | DREF  #| MPLI ED

Pl ants-r | DREF  #REQUI RED

Wat er _ph CDATA  #REQUI RED

Wat er _vol une CDATA  #REQUI RED>

<! ELEMENT nj g: Qut door s_pl ant EMPTY>

<! ATTLI ST nj g: Qut doors_pl ant
x-id ID #REQUI RED
Survival _ph_range-r | DREF #REQUI RED
Col our (red | yellow | white) #REQUI RED
Engl i sh_nanes-r | DREF  #| MPLI ED
Lati n_nane-r | DREF  #REQUI RED
Survival tenperature_range-r | DREF  #REQUI RED
| - The_beds-r | DREFS  #| MPLI ED
W R1 ( true | false | unknown ) #1 MPLI ED
W R2 ( true | false | unknown ) #1 MPLI ED>

<! ELEMENT nj g: Punpi ng_syst em EMPTY>

<! ATTLI ST nj g: Punpi ng_system
x-id ID #REQUI RED
Number _of _punps CDATA  #REQUI RED
Punpi ng_efficiency-r | DREF  #REQUI RED
Capacity CDATA  #REQUI RED>

<! ELEMENT nsg: Bed EMPTY>
<! ATTLI ST nsg: Bed
x-id ID #REQUI RED
Description-r | DREF  #REQUI RED
| - The_garden-r | DREFS  #| MPLI ED>

<! ELEMENT nsg: Fl ower _pl ant EMPTY>

<! ATTLI ST nsg: Fl ower _pl ant
x-id ID #REQUI RED
Fl ower col our-r | DREF #REQUI RED
Nane- r | DREF  #REQUI RED>

<! ELEMENT nsQ: Gar den EMPTY>

<! ATTLI ST nsg: Gar den
x-id ID #REQUI RED
Has_bed-r | DREF  #REQUI RED>
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<I' ATTLI ST nj g: M _sniths_pl ant

x-id ID #REQUI RED

Nane- r | DREF  #REQUI RED>

<! ELEMENT nsg: Veget abl e_pl ant EMPTY>
<! ATTLI ST nsQ: Veget abl e_pl ant
x-id ID #REQUI RED

Veget abl e_type-r | DREF  #REQUI RED

Nane-r | DREF  #REQUI RED>

<! ELEMENT si: Effici ency EMPTY>
<! ATTLI ST si: Effici ency
x-id ID #REQUI RED
ut ype NMIOKEN  #REQUI RED
val -r | DREF  #REQUI RED>

<! ELEMENT si: Effici ency_neasure EMPTY>

<! ATTLI ST si: Effici ency_mneasure
x-id ID #REQUI RED
utype NMIOKEN  #REQUI RED
val -r | DREF  #REQUI RED>

<! ELEMENT si: Fractional val ue EMPTY>
<I ATTLI ST si: Fractional val ue

x-id ID #REQUI RED

val CDATA  #REQUI RED>

<! ELEMENT si : Per cent age EMPTY>
<! ATTLI ST si: Percent age

x-id ID #REQUI RED

val CDATA  #REQUI RED>

<! ELEMENT si: Ph EMPTY>

<! ATTLI ST si: Ph
x-id ID #REQU RED
val CDATA  #REQUI RED>

<! ELEMENT si : Pl ant _nane (#PCDATA) >
<I ATTLI ST si: Pl ant _nane
x-id ID #REQUI RED>

<! ELEMENT si: Positive_integer EMPTY>
<! ATTLI ST si: Positive_integer

x-id ID #REQUI RED

val CDATA  #REQUI RED>

<! ELEMENT si: Tenperature EMPTY>
<! ATTLI ST si: Tenperature

x-id ID #REQUI RED

val CDATA  #REQUI RED>

<! ELEMENT si: Effici ency_range EMPTY>
<! ATTLI ST si: Efficiency_range
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x-id ID #REQUI RED
Maxi mum val ue  CDATA  #REQUI RED
M ni mum val ue CDATA  #REQUI RED>

<! ELEMENT si : Ph_range EMPTY>

<! ATTLI ST si: Ph_range
x-id ID #REQUI RED
Maxi mum val ue CDATA  #REQUI RED
M ni rum val ue CDATA  #REQUI RED>

<! ELEMENT si: Tenperature_range EMPTY>
<! ATTLI ST si: Tenperature_range
x-id ID #REQUI RED
Maxi num val ue CDATA  #REQUI RED
M ni rum val ue CDATA  #REQUI RED>

H.5.2 Example Object Serialization Early Binding data set

The following markup presents the same data as presented in H.3 using the markup declarations from
H.5.1.

<?xm version = "1.0"7?>
<! DOCTYPE i so_10303_28 SYSTEM "njg.dtd">
<i so_10303_28 representation_cat egory="0SEB" xm ns: osb="urn: 10303- 28: oseb"
xm ns: nj g="urn: 10303- 28: oseb/ M _j ones_gar den"
xm ns: si ="urn: 10303- 28: oseb/ Support _itens" xm ns: msg="urn: 10303-
28: oseb/ M _smi t hs_garden">
<i so_10303_28 header >
<docunent _nane> OSEB MIG Exanpl e </ docunent _nane>
<pur pose>Exanpl e OSEB representati on of M Jones Garden EXPRESS
schenma</ pur pose>
<tinme_stanp>2000-09-11 1200 UCT</ti nme_st anp>
<aut hor >J. Tr ausch</ aut hor >
<ori gi nati ng_organi zati on>El ectri c Boat</originating organi zati on>
<aut hori zat i on>Approved by D405</aut hori zati on>
<ori gi nati ng_syst en>ByHand</ ori gi nati ng_systen®
<preprocessor_versi on>1. 0</ preprocessor_versi on>
</iso_10303_28 header >
<express_data id="njg" representation_category="C0OSEB">
<osb:uos c="gl splant1" unset="unset" schema="nr_j ones_garden">
<nj g: Garden
x-id="gl"
Has_pond-r="pol"
Has_greenhouse-r="ghl"
Climatic_tenperature_range-r="tr1"
Has beds-r="bed set 1"
Nei ghbours_garden-r="sgl"/>

<nj g: Fi sh_pond x-i d="pol" Pond. Mai ntai ned_by-r="fs1" Pl ants-

r="plant_setl1" Water_vol une="4000" Water_ph="6.8" Fish-r="ect1"
Fish_colours-r="ofc_setl" />
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<nj g: G eenhouse x-id="ghl" Enforced_tenperature_range-r="tr2"
Hol ds_pl ants-r="pl ant _set?2" |-The _garden-r="g1"/>

<osbh:ctn x-id="bed_set1" ctype="njg:Bed[]" c="bedl bed2 bed4 bed3
bed5"/ >

<osh:ctn x-id="ofc_set1" ctype="njg: bserved fish colour[]" c="ofcl
of c2 ofc3"/>

<osh:ctn x-id="plant_set1l" ctype="njg:Aquatic_plant[]" c="apl ap2"/>

<osh:ctn x-id="plant_set?2" ctype="njg: G eenhouse plant[]" c="gpl gp2"/>

<osh:ctn x-id="plant_set3" ctype="njg: Qutdoor_plant[]" c="opl op2"/>

<osh:ctn x-id="enl" ctype="osb:string[]" c="strl"/>

<osh:ctn x-id="en4" ctype="osh:string[]" c="str4 str5"/>

<osh:ctn x-id="en5" ctype="osh:string[]" c="str4 str6"/>

<osh:ctn x-id="en6" ctype="osb:string[]" c="str7"/>

<osh:ctn x-id="en7" ctype="osb:string[]" c="str8"/>

<osh:ctn x-id="ppl" ctype="njg:ctn[][]" c="arl ar2 ar3 ar4 ar5"/>

<osh:ctn x-id="ar1l" ctype="njg:Qutdoors_plant[]" c="opl opl opl opl opl
opl opl opl opl opl"/>

<osh:ctn x-id="ar2" ctype="njg:Qutdoors_plant[]" c="op2 op2 op2 op2 op2
op2 op2 op2 op2 op2"/>

<osh:ctn x-id="ar3" ctype="njg:Qutdoors_plant[]" c="unset unset unset
unset unset unset unset unset unset unset"/>

<osh:ctn x-id="ar4" ctype="njg:Qutdoors_plant[]" c="opl opl opl opl opl
opl opl opl opl opl"/>

<osh:ctn x-id="ar5" ctype="njg:Qutdoors_plant[]" c="opl opl opl opl opl
opl opl opl opl opl"/>

<osh:ctn x-id="fol" ctype="njg:Qutdoors plant[]" c="op2 opl"/>

<osh:ectn x-id="ect1" c="koi goldfish"/>

<osh:ectn x-id="ect2" c="silver blue yellow'/>

<mj g: Bed x-id="bedl" Acidity="6.1" Holds_plants-r="pl ant_set 3"
Pl anti ng_pl an-r="ppl" Flowering_order-r="fol" |-The _garden-r="gl"/>
<nj g: Bed x-id="bed2" Acidity="6.2" Holds plants-r="plant_set 3"

Fl owering_order-r="fol" |-The_garden-r="g1"/>

<mj g: Bed x-id="bed3" Acidity="6.3" Holds_plants-r="plant_set 3"
Fl owering_order-r="fol" |-The_garden-r="g1"/>

<nmj g: Bed x-id="bed4" Acidity="6.4" Holds plants-r="plant_set3"
Fl owering order-r="fol" |-The_garden-r="gl1"/>

<mj g: Bed x-id="bed5" Acidity="6.5" Holds_plants-r="plant_set 3"
Fl oweri ng_order-r="fol" |-The_garden-r="g1"/>

<nmj g: Qutdoors_pl ant x-id="opl" Col our="red" Latin_nanme-r="str12"
Engl i sh_nanes-r="enl" Survival tenperature_range-r="tr3"
Survival _ph_range-r="phr1" |-The_beds-r="bedl bed2 bed3 bed4 bed5"/>
<mj g: Qut doors_pl ant x-id="op2" Col our="yell ow' Latin_name-r="str12"
Engl i sh_nanes-r="enl" Survival _tenperature_range-r="tr3"
Survival _ph_range-r="phr1" |-The_beds-r="bedl bed2 bed3 bed4 bed5"/>

<mj g: Aquati c_pl ant x-id="apl" Col our="white" Latin_nanme-r="str16"
Engl i sh_nanes-r="en4" Survival _tenperature_range-r="tr4"
Aquatic_plant_type="1illy" Oxygen_vol unetric_requirement="72"
Aquatic_plant_size="20"/>
<mj g: Aquati c_plant x-id="ap2" Col our="yellow' Latin_nane-r="str16"
Engl i sh_nanes-r="en5" Survival _tenperature_range-r="tr4"

OIS0 2000 All rights reserved 237



| SO/PDT S 10303-28:2000(E)

Aquatic_plant_type="1illy" Oxygen_vol unetric_requirenment="72"
Aquatic_plant_size="20"/>

<nj g: G eenhouse_pl ant x-i d="gp1"
Engl i sh_nanes-r="en6"
The_greenhouse-r="ghl"/>

<nj g: Greenhouse_pl ant x-i d="gp2"
Engl i sh_nanes-r="en7"
The_greenhouse-r="ghl"/>

<si
<si
<si
<si
<si
<Si:

<si

<mjg:Filtration_system x-id="fsl"
r="eff1" Nunber of filters="4"/>
<si:Efficiency x-id="eff1"

<mj g: Observed_fish_col our x-id="ofcl1" utype="njg:Fish_col our'

: Tenper at ur e_r ange
: Tenper at ure_r ange
: Tenper at ure_r ange
: Tenper at ur e_r ange
: Tenper at ur e_r ange

x-id="tr1"
X-id="tr2"
X-id="tr3"
x-id="tr4"
x-id="tr5"

Ef ficiency_range x-id="efr1"

:Ph_range x-id="phr1l"

r="ficl"/>

<mj g: Gbserved _fish_col our x-id="ofc2" utype="njg:Fish_col our

r="fic2"/>
<mj g: Observed_fish_col our x-id="ofc3"
utype="njg:Miulti_col oured_fish_colour" val-r="ncfcl"/>

<osb:
<osb:
<osb:
<osb:
<osb:
<osb:
<osb:
<osb:
<osb:
<osb:

<njg
<njg
<mg

Col our="yel l ow' Latin_name-r="strl17"

Survival _tenperature_range-r="tr5" |-

Col our="red" Latin_nanme-r="str18"

Survival tenperature_range-r="tr5" |-

M ni rum val ue="60" Maxi rum val ue="90"/>
M ni rum val ue="70" Maxi nrum val ue="92"/ >
M ni rum val ue="65" Maxi nrum val ue="85"/>
M ni rum val ue="65" Maxi rum val ue="90"/>
M ni rum val ue="75" Maxi rum val ue="90"/ >
M ni rum val ue="75" Maxi nrum val ue="85"/>

M ni rum val ue="6. 0" ©Maxi nrum val ue="8.0"/>

Capaci ty="5000" Filtration_efficiency-

utype="si: Efficiency_range" val-r="efrl"/>

val -

val -

string x-id="str1">rose</osh:string>

string x-id="str12">rosa</osbh: string>

string x-id="str4">water lilly</osb:string>
string x-id="str5">Fairy lilly</osb:string>
string x-id="str6">Calla lillies</osb:string>
string x-id="str16">Zephyrant hi s</ osh: stri ng>

string x-id="str7">Viol et s</osb: string>
string x-id="str17">Vi ol a pedat a</ osb: stri ng>
string x-id="str8">Pansi es</osb:string>
string x-id="str18">Vi ol a sp</osb:string>

:Fish_colour x-id="ficl" val ="yellow'/>
:Fish_colour x-id="fic2" val ="black"/>
:Multi _coloured fish colour x-id="ncfcl" val-r="ect2"/>

<si: Percentage x-id="d1" val ="88" />

<osb: unset x-id="unset" />

<nsg
X- i

Has_bed-r ="nsbedl"/ >

<nsg
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x-id="nsbedl"
Description-r="idsl"
| - The_garden-r="sgl" />

<osh:string x-id="ids1l">M. Smith's flower bed</osb:string>

<mj g: M _smths_pl ant
x-id="spl ant 1"
Name-r="str1l" />

</ osh: uos>
</ expr ess_dat a>
</iso_10303 28>

H.5.3 Example XSLT stylesheet to map an Object Serialization Early
Binding to the L ate Bound

<?xm version="1.0" ?>

<xsl:styl esheet xm ns:xsl="http://ww.w3. org/ XSL/ Transforni 1. 0"
xm ns: osb="urn: 10303- 28: oseb"
xm ns: nj g="urn; 10303- 28: oseb/ M _j ones_gar den"”
xm ns: si ="urn: 10303- 28: oseb/ Support _itens"
xm ns: nmeg="ur n: 10303- 28: oseb/ M _sni t hs_gar den"
xm ns: xl i nk="http://ww. w3. org/ 1999/ xl i nk" >

<xsl:output omt-xnl-declarati on="yes" indent="yes" />

<!--

<xsl:strip-space el enents="*"/>
—

<xsl :vari abl e name="1| schema" >nr _j ones_gar den</ xsl : vari abl e>
<xsl :vari abl e nane="ref schemal" >support _itens</xsl:vari abl e>
<xsl :vari abl e nane="ref schema2">nmr _sniths_garden</xsl:vari abl e>

<xsl:tenplate match="/">
<xsl : appl y-tenpl at es/ >
</ xsl : tenpl at e>

<xsl:tenpl ate mat ch="osb: uos" >
<schema_i nst ance express_schema_nane="{@chenma}" >
<xsl :appl y-tenpl at es/ >
</ schema_i nst ance>
</ xsl : tenpl at e>

<xsl:tenplate
mat ch="i so_10303_28_header | dat a_secti on_header | docunent ati on| pur pose|tinme_s
t anp| docunent _nane| aut hor | ori gi nati ng_organi zati on| aut hori zati on|originatin
g_systeni preprocessor_version">
<xsl : copy>
<xsl : appl y-tenpl at es/ >
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</ xsl : copy>
</ xsl : tenpl at e>

<xsl:tenpl ate mat ch="express_schenn| external _refid| schema_decl ">
<xsl : copy>
<xsl:apply-tenpl ates select="@"/>
<xsl : appl y-tenpl at es/ >
</ xsl : copy>
</ xsl : tenpl at e>

<xsl:tenplate match="iso_10303_28">
<i s0_10303_28>
<xsl:attribute name="version">PDTS</xsl :attribute>
<xsl:attribute nane="representati on_category">LB</xsl:attribute>
<xsl :appl y-tenpl at es/ >
</iso_10303 28>
</ xsl : tenpl at e>

<xsl:tenpl ate mat ch="express_dat a">
<express_dat a>
<xsl|:attribute name="id"><xsl :val ue-of select="@d"/></xsl:attribute>
<xsl:attribute nane="representati on_category">LB</xsl:attribute>
<xsl : appl y-tenpl at es/ >
</ expr ess_dat a>
</ xsl : tenpl at e>

<xsl:tenplate

mat ch="external _refid/ @d|external refid/ @link:type|external refid/ @link

href| external _refid/ @link:arcrole|external _refid/ @link:title|external _ref

id/@link:rol e|] external _refid/ @link:show external refid/ @link:actuate">
<xsl : copy/ >

</ xsl : tenpl at e>

<xsl:tenplate
mat ch="express_schenma/ @ d| expr ess_schenma/ @xpress_schena_descri pti on| expres
s_schema/ @xpress_schena_identifier|express_schena/ @xpress_schenma_versi on"
>

<xsl : copy/ >
</ xsl : tenpl at e>

<xsl : tenpl at e name="process_ctn">
<xsl : param nanme="1| bt ype"/ >
<xsl : par am name="def t ype" >none</ xsl : par ane
<xsl : param name="stext"/>
<xsl:variabl e nane="ntext" sel ect="concat (normalize-space($stext),' ')"/>
<xsl : choose>
<xsl:when test="$l btype="entity_instance_ref'">
<xsl :vari abl e nane="pi d" sel ect ="substri ng-before($ntext,' "')"/>
<xsl : choose>
<xsl :when test="Ilocal - nane(i d($pid))="unset'">
<unset ></ unset >
</ xsl : when>
<xsl : ot her wi se>
<entity_instance_ref>
<xsl:attribute nane="refid">
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<xsl : val ue- of sel ect="$pid"/>
</xsl:attribute>
</entity instance_ref>
</ xsl : ot herwi se>
</ xsl : choose>
</ xsl : when>
<xsl :when test="$l btype="string_literal
<xsl : choose>
<xsl : when test="%deftype='none' ">
<xsl : el enent nane="{$l bt ype}">
<xsl :val ue-of select="id(substring-before($ntext,' "))"/>
</ xsl : el enent >
</ xsl : when>
<xsl : ot herw se>
<xsl : el ement nane="type_literal ">
<xsl:attribute nane="express_type_name"><xsl : val ue- of
sel ect ="$deftype"/ ></xsl:attribute>
<xsl : el ement nane="{$l btype}">
<xsl :val ue-of select="id(substring-before($ntext,' "))"/>
</ xsl : el emrent >
</ xsl : el emrent >
</ xsl : ot herw se>
</ xsl : choose>
</ xsl : when>
<xsl :when test="$l btype='select' ">
<xsl : appl y-tenpl ates sel ect="id(substring-before($ntext,’ "))"
node="xsel ect"/>
</ xsl : when>
<xsl : ot herw se>
<xsl : choose>
<xsl : when test="%$deftype='none' ">
<xsl : el ement nane="{$l btype}">
<xsl : val ue- of sel ect ="substring-before($ntext,' ')"/>
</ xsl : el emrent >
</ xsl : when>
<xsl : ot herw se>
<xsl:el ement nane="type literal ">
<xsl:attribute nane="express_type_name"><xsl : val ue- of
sel ect ="$deftype"/ ></xsl:attri but e>
<xsl : el enent nane="{$l bt ype}">
<xsl : val ue- of sel ect ="substri ng-bef ore($ntext,
</ xsl : el enent >
</ xsl : el enent >
</ xsl : ot her wi se>
</ xsl : choose>
</ xsl : ot her wi se>
</ xsl : choose>
<xsl:if test="substring-after($ntext,' ')">
<xsl:call-tenpl ate name="process_ctn">
<xsl : wi t h- par am name="1 bt ype" ><xsl : val ue- of
sel ect =" $l bt ype"/ ></ xsl : wi t h- par anp

)

<xsl :w t h- param name="def t ype" ><xsl : val ue- of

sel ect =" $deftype"/ ></ xsl : wi t h- par an»

<xsl :with-param name="stext" sel ect="substring-after($ntext,' ')"/>
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</xsl:call-tenpl ate>
</xsl:if>
</ xsl : tenpl at e>

<xsl:tenpl ate name="process_nested_ctn">

<xsl : par am nanme="i nner _aggs"/ >

<xsl : param nanme="1| bt ype"/ >

<xsl : par am name="def t ype" >none</ xsl : par ane

<xsl : param name="stext"/>

<xsl :vari abl e nane="naggs" sel ect ="concat (nornal i ze- space($i nner _aggs),

I)II/>
<xsl:variabl e name="ntext" sel ect="concat(nornalize-space($stext),' ")"/>
<xsl : choose>
<xsl : when test="substring-after($naggs,' ')">

<xsl : el enent nane="{substring-before($naggs,' ')}">
<xsl:call-tenpl ate name="process_nested_ctn">
<xsl :w t h- param nane="1 bt ype" ><xsl : val ue- of
sel ect =" $l bt ype"/ ></ xsl : wi t h- par an>
<xsl :w t h- param name="i nner _aggs" ><xsl : val ue- of sel ect ="substri ng-

after($naggs,' ')"/></xsl:with-paranr
<xsl :wi t h- param nane="st ext " ><xsl : val ue- of sel ect="id(substri ng-
before($ntext,' "))/ @"/></xsl:with-paranm>

</ xsl:call-tenpl ate>
</ xsl : el enent >
</ xsl : when>
<xsl : ot herwi se>

<xsl : el ement name="{substri ng- before($naggs,' ')}">
<xsl:variabl e nane="ctntext" sel ect="substring-
before($ntext,' ")"/>

<xsl:call-tenpl ate name="process_ctn">
<xsl : wi t h- par am name="1 bt ype" ><xsl : val ue- of
sel ect =" $l bt ype"/ ></ xsl : wi t h- par an>
<xsl:w t h- param name="def t ype" ><xsl : val ue- of
sel ect =" $deftype"/ ></ xsl : wi t h- par an»
<xsl :wi t h- param name="stext" select="id($ctntext)/ @"/>
</xsl:call-tenpl ate>
</ xsl : el enent >
</ xsl : ot herw se>
</ xsl : choose>
<xsl:if test="substring-after($ntext,' ')">
<xsl:call-tenpl ate name="process_nested_ctn">
<xsl :w t h- param nane="1 bt ype" ><xsl : val ue- of
sel ect =" $l bt ype"/ ></ xsl : wi t h- par an>
<xsl :w t h- param nanme="i nner _aggs" ><xsl : val ue- of
sel ect =" $i nner _aggs"/ ></ xsl : wi t h- par an»
<xsl :wi t h- param nane="st ext " ><xsl : val ue- of sel ect ="substri ng-
after($ntext,' ")"/></xsl:with-paranm
</ xsl:call-tenpl ate>
</xsl:if>
</ xsl : tenpl at e>

<xsl:tenplate match="*">
</ xsl : tenpl at e>
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<xsl :tenpl ate mat ch="nj g: Gar den" >
<entity instance express_entity name="garden" id="{@-id}">
<attribute_instance express_attribute_name="has_pond">
<entity_instance_ref refid="{@as_pond-r}" />
</attribute_instance>
<attribute_instance
express_attribute name="climatic_tenperature_range">
<entity instance ref refid="{@inmatic tenperature_range-r}" />
</attribute_instance>
<attribute_instance express_attribute_name="has_greenhouse">
<entity_instance_ref refid="{@as_greenhouse-r}" />
</attribute_instance>
<attribute_instance express_attribute_name="has_beds" >
<set literal >
<xsl:call-tenpl ate name="process_ctn">
<xsl:wi th-param nanme="1 btype">entity_instance_ref</xsl:wth-paranr
<xsl:w th-param nane="stext" select="id(@Has_beds-r)/ @"/>
</ xsl:call-tenpl ate>
</set literal >
</attribute_instance>
<attribute_instance express_attribute_nanme="nei ghbours_garden">
<entity instance_ref refid="{@\ei ghbours garden-r}" />
</attribute_instance>
</entity_instance>
</ xsl : tenpl at e>

<xsl:tenplate match="nj g: G eenhouse" >
<entity instance express_entity name="greenhouse" id="{@-id}">
<attribute_instance
express_attribute_name="enforced_t enperature_range">
<entity_ instance_ref refid="{@nforced_ tenperature_range-r}" />
</attribute_instance>
<attribute_instance express_attribute_name="hol ds_pl ants">
<set literal >
<xsl:call-tenpl ate name="process_ctn">
<xsl:wi t h- param nane="1 btype">entity_instance_ref</xsl:wth-paranr
<xsl:w th-param name="stext" select="id(@olds_plants-r)/ @"/>
</ xsl:call-tenpl ate>
</set literal >
</attribute_instance>
</entity_instance>
</ xsl : tenpl at e>

<xsl :tenpl ate mat ch="nj g: Anphi bi an_pond" >
<entity_instance_as_group id="{@-id}">
<partial _entity instance express_entity_name="pond">
<attribute_instance express_attribute_ name="maintai ned_by">
<entity_ instance_ref>
<xsl:attribute name="refid">
<xsl : val ue- of sel ect =" @ond. Mai nt ai ned_by-r"/>
</ xsl:attribute>
</entity instance_ref>
</attribute_instance>
<attribute_instance express_attribute_name="pl ants">
<set literal >
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<xsl:call -tenpl ate name="process_ctn">
<xsl:w th-param nane="1 btype">entity i nstance_ref</xsl:wth-paranr
<xsl:w th-param name="stext" select="id(@l ants-r)/ @"/>
</xsl:call-tenpl ate>
</set literal>
</attribute_instance>
<attribute_instance express_attribute_name="water_vol une">
<integer literal >
<xsl : val ue- of sel ect =" @ater_vol ume"/ >
</integer_literal >
</attribute_instance>
<attribute_instance express_attribute_name="water_ ph">
<type_literal express_type_nanme="ph">

<real literal>
<xsl :val ue-of sel ect="@\ter_ph"/>
</real literal >

</type literal >
</attribute_instance>
</partial _entity_instance>
<partial _entity instance express_entity_ nane="anphi bi an_pond">
<attribute_instance express_attribute_name="anphi bi ans" >
<set literal >
<xsl:call-tenpl ate nane="process_ctn">
<xsl :w t h- param name="1 bt ype" >enuner ati on_ref </ xsl : wi t h- par an»
<xsl : wi t h- param nanme="def t ype" >anphi bi an</ xsl : wi t h- par an®
<xsl:w t h-param name="stext" sel ect="id( @nphi bi ans-r)/ @"/>
</ xsl:call-tenpl ate>
</set literal >
</attribute_instance>
</partial _entity_instance>
</entity_instance_as_group>
</ xsl : tenpl at e>

<xsl :tenpl ate match="nj g: Fi sh_pond" >
<entity_instance_as_group id="{@-id}">
<partial _entity instance express_entity_ name="pond">
<attribute_instance express_attribute_ name="maintai ned_by">
<entity_ instance_ref>
<xsl:attribute name="refid">
<xsl : val ue- of sel ect =" @ond. Mai nt ai ned_by-r"/>
</ xsl :attribute>
</entity instance_ref>
</attribute_instance>
<attribute_instance express_attribute_name="pl ants">
<set literal >
<xsl:call-tenpl ate name="process_ctn">
<xsl:w th-param nane="1| btype">entity i nstance_ref</xsl:wth-paranr
<xsl:w th-param name="stext" select="id(@l ants-r)/ @"/>
</xsl:call-tenpl ate>
</set literal>
</attribute_instance>
<attribute_instance express_attribute_name="water_vol une">
<integer literal >
<xsl : val ue- of sel ect="@ter_vol ume"/ >
</integer_literal >
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</attribute_instance>
<attribute_instance express_attribute_name="water_ ph">
<type_literal express_type_nanme="ph">

<real literal >
<xsl :val ue-of sel ect="@\ter_ph"/>
</real literal >

</type literal >
</attribute_instance>
</partial _entity_instance>
<partial _entity_instance express_entity name="fish_pond">
<attribute_instance express_attribute_name="fish">
<set literal >
<xsl:call-tenpl ate nane="process_ctn">
<xsl :w t h- param name="1 bt ype" >enuner ati on_ref </ xsl : wi t h- par an»
<xsl :w t h- param nanme="deftype">fi sh_type</xsl: with-parane
<xsl:w th-param name="stext" select="id(@ish-r)/@"/>
</ xsl:call-tenpl ate>
</set literal >
</attribute_instance>
<attribute_instance express_attribute_name="fish_col ours">
<set literal >
<xsl:call-tenpl ate nane="process_ctn">
<xsl :w t h- param name="1| bt ype" >sel ect </ xsl : wi t h- par an®
<xsl:w t h-param name="stext" select="id(@ish_colours-r)/@"/>
</xsl:call-tenpl ate>
</set literal >
</attribute_instance>
</partial _entity instance>
</entity_instance_as_group>
</ xsl : tenpl at e>

<xsl:tenplate match="nj g: O nanental _pond">
<entity instance_as_group id="{@-id}">
<partial _entity instance express_entity_name="pond">
<attribute_instance express_attribute_name="maintai ned_by">
<entity_instance_ref>
<xsl:attribute name="refid">
<xsl : val ue-of sel ect="@vhi ntai ned_by-r"/>
</ xsl:attribute>
</entity_instance_ref>
</attribute_instance>
<attribute_instance express_attribute_name="pl ants">
<set literal >
<xsl:call-tenpl ate name="process_ctn">
<xsl:wi t h-param nane="1 btype">entity_instance_ref</xsl:wth-paranr
<xsl:w th-param name="stext" select="id(@l ants-r)/ @"/>
</ xsl:call-tenpl ate>
</set literal >
</attribute_instance>
<attribute_instance express_attribute_name="water_vol une">
<integer literal >
<xsl :val ue-of sel ect="@\ter_vol une"/>
</integer literal >
</attribute_instance>
<attribute_instance express_attribute_name="water_ph">
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<type_literal express_type_nanme="ph">

<real literal >
<xsl :val ue-of sel ect="@\ter_ph"/>
</real literal >

</type_literal >
</attribute_instance>
</partial _entity instance>
<partial _entity instance express_entity nane="ornanental pond">
<attribute_instance express_attribute_nanme="ornanments">
<set literal >
<xsl:call-tenpl ate name="process_ctn">
<xsl:w t h-param nanme="1| bt ype" >enunerati on_ref</xsl:wth-paranp
<xsl :w t h- param name="def t ype" >pond_or narment </ xsl : wi t h- par an®
<xsl:w th-param name="stext" select="id(@xnanments-r)/ @"/>
</xsl:call-tenpl ate>
</set literal >
</attribute_instance>
</partial _entity instance>
</entity_instance_as_group>
</ xsl : tenpl at e>

<xsl:tenplate match="nj g: Cbserved_fish_col our" node="xsel ect">
<type_literal express_type_name="observed fish col our">
<xsl : choose>
<xsl :when test="contai ns(@type,' Fish_colour")">
<type_literal express_type_name="fish_col our">
<enuneration_ref>
<xsl:val ue-of select="id(@al-r)/ @al"/>
</ enuneration_ref>
</type_literal >
</ xsl : when>
<xsl :when test="contai ns(@utype,' Multi _coloured fish colour')">
<type_literal express_type name="nulti_coloured fish_colour">
<set literal >
<xsl:call-tenpl ate name="process_ctn">
<xsl :w t h- param name="1 bt ype" >enunerati on_ref </ xsl : wi t h- paran
<xsl :w t h-param name="deftype">fi sh_col our </ xsl : wi t h- par an>
<xsl:w th-param name="stext" select="id(id(@al-r)/ @al-r)/@"/>
</xsl:call-tenpl ate>
</set literal >
</type_literal >
</ xsl : when>
<xsl : ot herwi se>
</ xsl : ot herwi se>
</ xsl : choose>
</type_literal >
</ xsl : tenpl at e>

<xsl :tenpl ate mat ch="nj g: Bed" >
<entity_instance express_entity_ name="bed" id="{@-id}">
<attribute_instance express_attribute_name="acidity">
<type_ literal express_type nane="ph"
express_schena_nane="support _itens">
<real literal ><xsl:value-of select="@\cidity" /></real literal >
</type_literal >
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</attribute_instance>
<attribute_instance express_attribute_name="hol ds_pl ants">
<set literal >
<xsl:call-tenpl ate name="process_ctn">
<xsl:wi th-param nane="1 btype">entity_instance_ref</xsl:wth-paranr
<xsl:w th-param name="stext" select="id(@ol ds_plants-r)/ @"/>
</ xsl:call-tenpl ate>
</set literal >
</attribute_instance>
<xsl:if test="@l anting_plan-r">
<attribute_instance express_attribute_name="planting_plan">
<array_literal >
<xsl:call-tenpl ate nane="process_nested ctn">
<xsl:wi th-param nanme="1 btype">entity_instance_ref</xsl:wth-paranr
<xsl :w t h- param name="i nner _aggs">array_|literal </ xsl:w th-paranp
<xsl:w th-param name="stext" select="id( @I anting_plan-r)/@"/>
</ xsl:call-tenpl ate>
</array_ literal >
</attribute_instance>
</xsl:if>
<attribute_instance express_attribute_name="fl oweri ng_order">
<list _ literal >
<xsl:call-tenpl ate nane="process_ctn">
<xsl:wi th-param nanme="1 btype">entity_instance_ref</xsl:wth-paranr
<xsl:wi th-param nane="stext" select="id( @l owering order-r)/ @"/>
</xsl:call-tenpl ate>
</[list _literal>
</attribute_instance>
</entity_instance>
</ xsl : tenpl at e>

<xsl:tenplate match="nj g: Qut doors_pl ant" >
<entity instance_as_group id="{@-id}">
<partial _entity_ instance express_entity_ name="plant">
<attribute_instance express_attribute_name="col our">
<type_literal express_type_name="fl ower_col our">
<enuner ati on_r ef ><xsl : val ue- of sel ect =" @ol our"/ >
</ enuneration_ref>
</type_literal >
</attribute_instance>
<attribute_instance express_attribute_nane="latin_name">
<type_ literal express_type nane="pl ant_nane">
<string_literal >
<xsl:val ue-of select="id(@atin_name-r)"/>
</string_literal >
</type_literal >
</attribute_instance>
<attribute_instance express_attribute name="engli sh_nanes">
<set literal >
<xsl:call-tenpl ate name="process_ctn">
<xsl:wi t h-param nane="1 btype">string_literal </ xsl:wth-paranr
<xsl:w t h- param nanme="def t ype" >pl ant _nanme</ xsl : wi t h- par anp
<xsl:w th-param name="stext" select="id(@nglish_nanes-r)/@"/>
</xsl:call-tenpl ate>
</set literal >
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</attribute_instance>
<attribute_instance
express_attribute nanme="survival tenperature_range"><entity instance_ref
refid="{@urvival _tenperature_range-r}"/>
</attribute_instance>
</partial _entity_instance>
<partial _entity instance express_entity nane="outdoors_plant">
<attribute_instance express_attribute name="survival ph_range">
<entity_instance_ref refid="{@urvival _ph_range-r}"/>
</attribute_instance>
</partial _entity_instance>
</entity_instance_as_group>
</ xsl : tenpl at e>

<xsl:tenpl ate match="nj g: G eenhouse_pl ant" >
<entity_instance_as_group id="{@-id}">
<partial entity instance express_entity name="plant">
<attribute_instance express_attribute_name="col our">
<type_literal express_type_name="fl ower_col our">
<enuner ati on_r ef ><xsl : val ue- of sel ect =" @ol our"/>
</ enuneration_ref>
</type_ literal >
</attribute_instance>
<attribute_instance express_attribute_nane="latin_name">
<type_literal express_type_ nane="pl ant_name">
<string_literal >
<xsl :val ue-of select="id(@atin_nanme-r)"/>
</string literal >
</type_literal >
</attribute_instance>
<attribute_instance express_attribute_name="english_nanes">
<set literal >
<xsl:call-tenpl ate nane="process_ctn">
<xsl:wi t h-param nane="1 btype">string_literal </ xsl:wth-paranr
<xsl : wi t h- par am nanme="def t ype" >pl ant _nane</ xsl : wi t h- par am>
<xsl:wi th-param name="stext" select="id(@nglish_nanes-r)/@"/>
</ xsl:call-tenpl ate>
</set literal >
</attribute_instance>
<attribute_ instance
express_attribute_name="survival _tenperature_range"><entity_instance_ref
refid="{@urvival tenperature_range-r}"/>
</attribute_instance>
</partial _entity_instance>
<partial _entity_ instance express_entity_ name="greenhouse_plant">
</partial _entity_instance>
</entity_instance_as_group>
</ xsl : tenpl at e>

<xsl:tenplate match="nj g: Aquatic_pl ant">
<entity_instance_as_group id="{@-id}">
<partial entity instance express_entity name="plant">
<attribute_instance express_attribute_name="col our">
<type_literal express_type_name="fl ower_col our">
<enuner ati on_r ef ><xsl : val ue- of sel ect =" @ol our"/>
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</ enuneration_ref>
</type literal >
</attribute_instance>
<attribute_instance express_attribute_nane="latin_name">
<type_literal express_type_ nane="pl ant_name">
<string_literal >
<xsl :val ue-of select="id(@atin_nanme-r)"/>
</string literal >
</type_literal >
</attribute_instance>
<attribute_instance express_attribute_name="english_nanes">
<set literal >
<xsl:call-tenpl ate nane="process_ctn">
<xsl:wi t h- param nane="1 btype">string_literal </ xsl:wth-paranr
<xsl : wi t h- par am nanme="def t ype" >pl ant _nane</ xsl : wi t h- par am>
<xsl:w th-param name="stext" select="id(@nglish_nanes-r)/@"/>
</ xsl:call-tenpl ate>
</set literal >
</attribute_instance>
<attribute_ instance
express_attribute_nanme="survival _tenperature_range"><entity_instance_ref
refid="{@urvival tenperature_range-r}"/>
</attribute_instance>
</partial _entity_instance>
<partial _entity_instance express_entity name="aquatic_plant">
<attribute_instance express_attribute_name="aquatic_pl ant _type">
<type_literal express_type name="aquatic_plant_types">
<enuner ation_r ef ><xsl : val ue- of
sel ect =" @\quati c_pl ant _type"/></enuneration_ref>
</type_literal >
</attribute_instance>
<attribute_instance
express_attribute_nanme="oxygen_vol unetric_requirenent">
<integer_literal ><xsl : val ue- of
sel ect =" @xygen_vol unetric_requirenment"/>
</integer_literal >
</attribute_instance>
<attribute_instance express_attribute nanme="aquatic_pl ant_size">
<integer_literal ><xsl :val ue-of sel ect="@\quatic_pl ant_si ze"/>
</integer_literal >
</attribute_instance>
</partial _entity instance>
</entity_instance_as_group>
</ xsl : tenpl at e>

<xsl:tenplate match="njg:Filtrati on_systeni>
<entity instance_as _group id="{@-id}">
<partial _entity instance express_entity name="filtration_systeni>
<attribute_instance express_attribute _name="filtration_efficiency">
<xsl:apply-tenpl ates select="id(@iltration_efficiency-r)"
node="xsel ect"/ >
</attribute_instance>
<attribute_instance express_attribute nanme="nunber of filters">
<integer literal >
<xsl : val ue- of sel ect="@\unber _of filters"/>
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</integer_literal >
</attribute_instance>
</partial _entity_instance>
<partial _entity_instance
express_entity_nane="water_treatnent_system >
<attribute_instance express_attribute_name="capacity">
<integer literal >
<xsl : val ue-of sel ect="@capacity"/>
</integer_literal >
</attribute_instance>
</partial __entity_instance>
</entity_instance_as_group>
</ xsl : tenpl at e>

<xsl:tenplate match="si: Effici ency" node="xsel ect">
<type_literal express_type_name="efficiency">
<xsl : choose>
<xsl :when test="contai ns(@type,' Efficiency_neasure')">
<xsl:apply-tenpl ates select="id(@al-r)" node="xselect"/>
</ xsl : when>
<xsl :when test="contai ns(@utype,' Efficiency_range')">
<entity_ instance_ref>
<xsl:attribute name="refid">
<xsl| : val ue-of select="@al-r"/>
</ xsl :attribute>
</entity_instance_ref>
</ xsl : when>
<xsl : ot herwi se>
</ xsl : ot herwi se>
</ xsl : choose>
</type_literal >
</ xsl : tenpl at e>

<xsl:tenplate match="si: Effici ency_measure" node="xsel ect">
<type_literal express_type_name="efficiency_neasure">
<xsl : choose>
<xsl :when test="contai ns(@utype,' Fractional value')">
<type_literal express_type nane="fractional val ue">

<real literal>
<xsl:val ue-of select="id(@al-r)/ @al"/>
</real literal >

</type literal >

</ xsl : when>

<xsl :when test="contai ns(@type,' Percentage')">
<type_literal express_type_name="percentage">

<real literal>
<xsl:val ue-of select="id(@al-r)/ @al"/>
</real literal>

</type_literal >
</ xsl : when>
<xsl : ot herwi se>
</ xsl : ot herw se>
</ xsl : choose>
</type_literal >
</ xsl : tenpl at e>
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<xsl:tenplate match="si: Tenperature_range">
<entity instance express_entity name="real val ue_range"

express_schena_nanme="{$ref schemal}" id="{@-id}">
<attribute_instance express_attribute_name="ni ni rum val ue">
<real literal >
<xsl : val ue-of sel ect="@M ni rum val ue"/ >
</real literal>

</attribute_instance>
<attribute_instance express_attribute_name="nmaxi mum val ue" >

<real literal>
<xsl : val ue-of sel ect =" @hxi rum val ue"/ >
</real literal>

</attribute_instance>
<partial _entity_instance express_entity_ name="tenperature_range"
express_schenma_nane="support _itens">
</partial _entity_ instance>
</entity_instance>
</ xsl : tenpl at e>

<xsl:tenplate match="si: Ph_range">
<entity instance express_entity name="real val ue_range"

express_schema_nanme="{$%$ref schemal}" id="{@-id}">
<attribute_instance express_attribute_name="ni ni rum val ue">
<real literal >
<xsl : val ue- of sel ect ="@M ni nrum val ue"/>
</real literal>

</attribute_instance>
<attribute_instance express_attribute_name="nmaxi mum val ue" >

<real literal>
<xsl : val ue- of sel ect =" @/xi nrum val ue"/>
</real literal>

</attribute_instance>
<partial _entity instance express_entity_name="ph_range"
express_schenma_nane="support _itens">
</partial _entity_instance>
</entity_instance>
</ xsl : tenpl at e>

<xsl:tenplate match="si: Efficiency_range">
<entity_instance express_entity_ name="efficiency_range"
id="{@-id}">
<partial _entity instance express_entity nanme="real val ue_range">
<attribute_instance express_attribute_name="ni ni rum val ue">

<real literal >
<xsl : val ue- of sel ect =" @M ni nrum val ue"/>
</real literal>

</attribute_instance>
<attribute_instance express_attribute_name="nmaxi mum val ue">

<real literal >
<xsl : val ue- of sel ect =" @vxi nrum val ue"/>
</real literal>

</attribute_instance>
</partial _entity_instance>
</entity_instance>

OIS0 2000 All rights reserved 251



| SO/PDT S 10303-28:2000(E)

</ xsl : tenpl at e>

<xsl:tenpl ate mat ch="nsg: Gar den" >
<entity_instance express_entity_ name="garden"
express_schenma_nanme="{$ref schema2}" id="{@-id}">
<attribute_instance express_attribute_name="has_bed">
<entity_ instance_ref>
<xsl:attribute name="refid">
<xsl : val ue- of sel ect="@Has_bed-r"/>
</ xsl:attribute>
</entity_instance_ref>
</attribute_instance>
</entity_instance>
</ xsl : tenpl at e>

<xsl :tenpl ate mat ch="nsg: Bed" >
<entity instance express_entity name="bed"
express_schema_nanme="{$ref schema2}" id="{@&-id}">
<attribute_instance express_attribute_nanme="description">
<string_literal ><xsl:val ue-of select="id(@escription-
ry"/></string_literal >
</attribute_instance>
</entity_ instance>
</ xsl : tenpl at e>

<xsl:tenplate match="njg: M_sniths_plant">
<entity instance express_entity nanme="plant"

express_schema_nanme="{$ref schema2}" id="{@&-id}">

<attribute_instance express_attribute_nanme="nane">

<string_literal ><xsl:val ue-of select="id(@ane-

ry"/></string_literal >

</attribute_instance>

</entity_ instance>

</ xsl : tenpl at e>

</ xsl : styl esheet >

H.5.4 Latebound representation of OSEB data

The following isthe result of applying the XSLT stylesheet in H.5.3 to the OSEB datain H.5.2.

<i so_10303_28 xm ns: xlink="http://ww.w3. org/ 1999/ xl i nk"
xm ns: neg="ur n: 10303- 28: oseb/ M _sniths_garden" xm ns:si="urn: 10303-
28: oseb/ Support _itens" xm ns:njg="urn: 10303-28: oseb/ M _j ones_gar den"
xm ns: osb="urn: 10303- 28: oseb" versi on="PDTS" representation_category="LB">
<i so_10303_28 header >
<docunent _nane> OSEB MIG Exanpl e </ docunent _nane>
<pur pose>Exanpl e OSEB representation of M Jones Garden EXPRESS
schena</ pur pose>
<time_stanmp>2000-09-11 1200 UCT</ti me_st anp>
<aut hor >J. Tr ausch</ aut hor >
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<origi nating_organi zati on>El ectri c Boat</origi nati ng_organi zati on>
<aut hori zat i on>Approved by D405</aut hori zati on>
<ori gi nati ng_syst enmPByHand</ ori gi nati ng_systenp
<preprocessor_versi on>1. 0</ prepr ocessor _versi on>
</iso_10303 28 header>
<express_data id="njg" representation_category="LB">
<schema_i nst ance express_schenma_nanme="nr _j ones_garden">
<entity instance id="gl" express_entity name="garden">
<attribute_instance express_attribute_nanme="has_pond">
<entity_instance_ref refid="pol"/>
</attribute_instance>
<attribute_instance
express_attribute name="climatic_tenperature_range">
<entity_instance_ref refid="tr1"/>
</attribute_instance>
<attribute_ instance
express_attribute_name="has_greenhouse" >
<entity instance_ref refid="ghl"/>
</attribute_instance>
<attribute_instance express_attribute_nanme="has_beds" >
<set literal >
<entity instance_ref refid="bedl"/>
<entity instance_ref refid="bed2"/>
<entity_instance_ref refid="bed4"/>
<entity_instance_ref refid="bed3"/>
<entity_instance_ref refid="bed5"/>
</set literal >
</attribute_instance>
<attribute_instance
express_attribute_nane="nei ghbours_garden">
<entity_instance_ref refid="sgl"/>
</attribute_instance>
</entity_instance>

<entity_instance_as_group id="pol">
<partial _entity_ instance express_entity_name="pond">
<attribute_instance
express_attribute_name="nmai ntai ned_by">
<entity_instance_ref refid="fs1"/>
</attribute_instance>
<attribute_instance express_attribute_nanme="plants">
<set literal >
<entity instance_ref refid="apl"/>
<entity_instance_ref refid="ap2"/>
</set literal >
</attribute_instance>
<attribute_instance
express_attribute_name="wat er_vol une">
<integer_literal >4000</integer_literal >
</attribute_instance>
<attribute_instance express_attribute_nanme="water_ph">
<type_literal express_type_nanme="ph">
<real literal>6.8</real literal >
</type_literal >
</attribute_instance>
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</partial _entity_instance>
<partial _entity instance express_entity nane="fish_pond">
<attribute_instance express_attribute name="fish">
<set literal >
<type_literal express_type_name="fish_ type">
<enuner ati on_ref >koi </ enunerati on_ref >
</type literal >
<type_ literal express_type nane="fish type">
<enuner ati on_r ef >gol df i sh</ enunerati on_ref >
</type_literal >
</set literal >
</attribute_instance>
<attribute_instance
express_attribute_name="fish_col ours">
<set literal >
<type_literal
express_type_nanme="observed fish_col our">
<type_literal
express_type_name="fish_col our">

<enuner ation_ref >yel | ow</ enunerati on_ref >
</type literal >
</type literal >
<type_literal
express_type_nanme="observed_fish_col our">
<type_literal
express_type_name="fish_col our">

<enuner ati on_ref >bl ack</ enuner ati on_ref >
</type_literal >
</type_literal >
<type_literal
express_type_nanme="observed fish_col our">
<type_literal
express_type_name="nul ti _col oured_fish_col our">
<set literal >
<type_literal
express_type_name="fish_col our">

<enuneration_ref>silver</enuneration_ref>
</type_literal >
<type_literal

express_type_name="fish_col our">

<enuner ati on_r ef >bl ue</ enunerati on_ref>
</type_literal >
<type_literal
express_type_name="fish_col our">

<enuner ation_ref >yel | ow</ enunerati on_ref >
</type_literal >
</set literal >
</[type literal >
</type_literal >
</set literal >
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</attribute_instance>
</partial _entity_instance>
</entity_instance_as_group>

<entity_instance id="ghl" express_entity_name="greenhouse">
<attribute_ instance
express_attribute _name="enforced_tenperature_range">
<entity instance ref refid="tr2"/>
</attribute_instance>
<attribute_instance express_attribute_name="hol ds_pl ants">
<set literal >
<entity instance_ref refid="gpl"/>
<entity instance_ref refid="gp2"/>
</set literal >
</attribute_instance>
</entity_instance>

<entity_instance id="bedl" express_entity nane="bed">
<attribute_instance express_attribute_nanme="acidity">
<type_literal express_schema_nane="support _itens"
express_type_nane="ph">
<real literal>6.1</real literal >
</type literal >
</attribute_instance>
<attribute_instance express_attribute_nanme="hol ds_pl ants">
<set literal >
<entity instance_ref refid="opl"/>
<entity instance_ref refid="op2"/>
</set literal >
</attribute_instance>
<attribute_instance express_attribute_name="planting_pl an">
<array_literal >
<array_literal >
<entity_instance_ref refid="opl"/>
<entity_instance_ref refid="opl"/>
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<entity_i
<entity_i
<entity_i
<entity_i
<entity_i
<entity_i
<entity_i
<entity_i

nst ance_ref
nst ance_r ef
nst ance_r ef
nst ance_ref
nst ance_ref
nst ance_ref
nst ance_r ef
nst ance_r ef

</array_literal >
<array_literal >

<entity_i
<entity_i
<entity_i
<entity_i
<entity_i
<entity_i
<entity_i
<entity_i
<entity_i
<entity_i

nst ance_ref
nst ance_r ef
nst ance_r ef
nst ance_ref
nst ance_ref
nst ance_ref
nst ance_r ef
nst ance_r ef
nst ance_ref
nst ance_ref

</array_literal >
<array_literal >

<unset/>
<unset/>
<unset/>
<unset/>
<unset/>
<unset/>
<unset/>
<unset/>
<unset/>
<unset/>

</array_literal >
<array_literal >

<entity_i
<entity_i
<entity_i
<entity_i
<entity_i
<entity_i
<entity_i
<entity_i
<entity_i
<entity_i

nst ance_ref
nst ance_ref
nst ance_r ef
nst ance_r ef
nst ance_ref
nst ance_ref
nst ance_ref
nst ance_r ef
nst ance_r ef
nst ance_ref

</array_literal >
<array_literal >

<entity_i
<entity_i
<entity_i
<entity_i
<entity_i
<entity_i
<entity_i
<entity_i
<entity_i

nst ance_r ef
nst ance_r ef
nst ance_ref
nst ance_ref
nst ance_ref
nst ance_r ef
nst ance_r ef
nst ance_ref
nst ance_ref

refid="opl"/>
refid="opl"/>
refid="opl"/>
refid="opl"/>
refid="opl"/>
refid="opl"/>
refid="opl"/>
refid="opl"/>

refid="op2"/>
refid="op2"/>
refid="op2"/>
refid="op2"/>
refid="op2"/>
refid="op2"/>
refid="op2"/>
refid="op2"/>
refid="op2"/>
refid="op2"/>

refid="opl"/>
refid="opl"/>
refid="opl"/>
refid="opl"/>
refid="opl"/>
refid="opl"/>
refid="opl"/>
refid="opl"/>
refid="opl"/>
refid="opl"/>

refid="opl"/>
refid="opl"/>
refid="opl"/>
refid="opl"/>
refid="opl"/>
refid="opl"/>
refid="opl"/>
refid="opl"/>
refid="opl"/>
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<entity_instance_ref refid="opl"/>
</array_literal >
</array_literal >
</attribute_instance>
<attribute_ instance
express_attribute_name="fl oweri ng_order">
<list _ literal >
<entity instance_ref refid="op2"/>
<entity_instance_ref refid="opl"/>
</list literal>
</attribute_instance>
</entity_instance>
<entity_instance id="bed2" express_entity nane="bed">
<attribute_instance express_attribute_name="acidity">
<type_literal express_schema_nane="support _itens"
express_type_nane="ph">
<real literal >6.2</real literal >
</type literal >
</attribute_instance>
<attribute_instance express_attribute_nanme="hol ds_pl ants">
<set literal >
<entity instance_ref refid="opl"/>
<entity instance_ref refid="op2"/>
</set literal >
</attribute_instance>
<attribute_ instance
express_attribute _name="fl owering_order">
<list _ literal >
<entity_instance_ref refid="op2"/>
<entity_instance_ref refid="opl"/>
</list literal>
</attribute_instance>
</entity_instance>
<entity_instance id="bed3" express_entity_nane="bed">
<attribute_instance express_attribute_nanme="acidity">
<type_literal express_schema_nane="support _itens"
express_type_nane="ph">
<real literal>6.3</real literal >
</type_literal >
</attribute_instance>
<attribute_instance express_attribute_nanme="hol ds_pl ants">
<set literal >
<entity instance_ref refid="opl"/>
<entity_instance_ref refid="op2"/>
</set literal >
</attribute_instance>
<attribute_instance
express_attribute _name="fl owering_order">
<list literal>
<entity_instance_ref refid="op2"/>
<entity_instance_ref refid="opl"/>
</list _literal>
</attribute_instance>
</entity_instance>
<entity_instance id="bed4" express_entity_nane="bed">
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<attribute_instance express_attribute_nanme="acidity">
<type_literal express_schenma_nane="support itens"

express_type_nane="ph">

<real literal >6.4</real _literal >
</type_literal >
</attribute_instance>
<attribute_ instance express_attribute_nanme="hol ds_pl ants">
<set literal>
<entity_instance_ref refid="opl"/>
<entity_instance_ref refid="op2"/>
</set literal >
</attribute_instance>
<attribute_instance

express_attribute_name="fl oweri ng_order">

<list literal>
<entity_instance_ref refid="op2"/>
<entity instance_ref refid="opl"/>
</list _literal>
</attribute_instance>

</entity_instance>
<entity_instance id="bed5" express_entity_nane="bed">

<attribute_instance express_attribute nane="acidity">
<type_literal express_schenma_nane="support itens"

express_type_nane="ph">

<real literal >6.5</real _literal >
</type_literal >
</attribute_instance>
<attribute_ instance express_attribute_nanme="hol ds_pl ants">
<set literal >
<entity_instance_ref refid="opl"/>
<entity_instance_ref refid="op2"/>
</set literal >
</attribute_instance>
<attribute_ instance

express_attribute_nanme="fl oweri ng_order">

<list literal>
<entity instance_ref refid="op2"/>
<entity instance_ref refid="opl"/>
</list literal>
</attribute_instance>

</entity_instance>

<entity_ instance_as_group id="opl">

<partial _entity instance express_entity_ name="plant">
<attribute_instance express_attribute_nanme="col our">
<type_literal express_type_name="fl ower_col our">
<enuneration_ref >red</ enuneration_ref>
</type literal >
</attribute_instance>
<attribute_ instance

express_attribute_nane="latin_nanme">

258

<type_literal express_type_nanme="pl ant_nane">
<string_literal >rosa</string_literal >
</type_literal >
</attribute_instance>
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<attribute_ instance
express_attribute_name="engl i sh_nanes">
<set literal >
<type_literal express_type_name="pl ant_nane">
<string_literal >rose</string_literal >
</type_literal >
</set literal >
</attribute_instance>
<attribute_ instance
express_attribute_name="survival _tenperature_range">
<entity_instance_ref refid="tr3"/>
</attribute_instance>
</partial _entity_ instance>
<partial _entity_instance
express_entity nane="out doors_plant">
<attribute_ instance
express_attribute_nane="survival ph_range">
<entity instance_ref refid="phrl"/>
</attribute_instance>
</partial _entity_instance>
</entity_instance_as_group>
<entity_ instance_as_group id="op2">
<partial _entity instance express_entity name="plant">
<attribute_instance express_attribute_nanme="col our">
<type_literal express_type_name="fl ower_col our">
<enuner ation_ref >yel | ow</ enunerati on_ref >
</type literal >
</attribute_instance>
<attribute_ instance
express_attribute_nane="latin_nanme">
<type_literal express_type_name="pl ant_nane">
<string_literal >rosa</string_literal >
</type literal >
</attribute_instance>
<attribute_ instance
express_attribute_name="engl i sh_nanes">
<set literal >
<type_literal express_type_nanme="pl ant_nane">
<string_literal >rose</string_literal >
</type_literal >
</set literal >
</attribute_instance>
<attribute_instance
express_attribute_name="survival _tenperature_range">
<entity_instance_ref refid="tr3"/>
</attribute_instance>
</partial _entity_instance>
<partial entity instance
express_entity nane="out doors_plant">
<attribute_ instance
express_attribute_nane="survival _ph_range">
<entity instance_ref refid="phrl"/>
</attribute_instance>
</partial _entity_instance>
</entity_instance_as_group>
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<entity_ instance_as_group id="apl">
<partial _entity instance express_entity name="plant">
<attribute_instance express_attribute_name="col our">
<type_literal express_type_name="fl ower_col our">
<enuner ation_ref >whi t e</ enuner ati on_r ef >
</type literal >
</attribute_instance>
<attribute_ instance
express_attribute_nane="latin_nanme">
<type_literal express_type_name="plant_nane">
<string_literal >Zephyranthis</string_literal >
</type literal >
</attribute_instance>
<attribute_ instance
express_attribute_name="engl i sh_nanes">
<set literal >
<type_literal express_type_ nanme="pl ant_nane">
<string_literal >water
lilly</string_ literal >
</type_literal >
<type_literal express_type_nanme="pl ant_nane">
<string_literal >Fairy
lilly</string_ literal >
</type_literal >
</set literal >
</attribute_instance>
<attribute_instance
express_attribute_name="survival _tenperature_range">
<entity_instance_ref refid="tr4"/>
</attribute_instance>
</partial _entity_instance>
<partial entity instance
express_entity_ nane="aquatic_pl ant">
<attribute_ instance
express_attribute_name="aquatic_pl ant_type">
<type_literal
express_type_name="aquatic_plant_types">
<enuneration_ref>lilly</enuneration_ref>
</type_literal >
</attribute_instance>
<attribute_instance
express_attribute_nanme="oxygen_vol unetric_requirenent">
<integer literal >72</integer_literal >
</attribute_instance>
<attribute_ instance
express_attribute _name="aquatic_pl ant_size">
<integer literal >20</integer literal >
</attribute_instance>
</partial _entity_instance>
</entity_instance_as_group>
<entity_ instance_as_group id="ap2">
<partial _entity instance express_entity name="plant">
<attribute_instance express_attribute_nanme="col our">
<type_literal express_type_name="fl ower_col our">
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<enuner ation_ref >yel | ow</ enunerati on_ref >

</type_ literal >
</attribute_instance>
<attribute_ instance
express_attribute_nane="latin_nanme">

<type_literal express_type_name="pl ant_nane">

<string_literal >Zephyranthis</string_literal >

</type literal >
</attribute_instance>
<attribute_ instance
express_attribute_name="engl i sh_nanes">
<set literal >

<type_literal express_type_nanme="pl ant_nane">

<string_literal >water
lilly</string_ literal >
</type_literal >

<type_literal express_type_nanme="pl ant_nane">

<string_literal>Calla
lillies</string_literal >
</type_literal >
</set literal >
</attribute_instance>
<attribute_instance
express_attribute_name="survival _tenperature_range">
<entity_instance_ref refid="tr4"/>
</attribute_instance>
</partial _entity_ instance>
<partial entity instance
express_entity_ nane="aquatic_pl ant">
<attribute_ instance
express_attribute_name="aquatic_pl ant_type">
<type_literal
express_type_nanme="aquatic_pl ant_types">

<enuneration_ref>lilly</enuneration_ref>

</type_literal >
</attribute_instance>
<attribute_instance
express_attribute_nanme="oxygen_vol unetric_requirenent">
<integer literal >72</integer_literal >
</attribute_instance>
<attribute_ instance
express_attribute _name="aquatic_pl ant_size">
<integer literal >20</integer literal >
</attribute_instance>
</partial _entity_instance>
</entity_instance_as_group>

<entity_ instance_as_group id="gpl">

<partial _entity instance express_entity name="plant">
<attribute_instance express_attribute_nanme="col our">
<type_literal express_type_name="fl ower_col our">

<enuneration_ref>yel | ow</ enuneration_ref>

</type literal >
</attribute_instance>
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<attribute_ instance

express_attribute nane="latin_nanme">

<type_literal express_type_nanme="pl ant_nane">
<string_literal >Viola pedata</string_literal >
</type_literal >
</attribute_instance>
<attribute_instance

express_attribute_name="engl i sh_nanes">

<set literal >
<type_literal express_type_name="pl ant_nane">
<string_literal>Violets</string_literal >
</type literal >
</set literal >
</attribute_instance>
<attribute_ instance

express_attribute_name="survival _tenperature_range">

<entity instance ref refid="tr5"/>
</attribute_instance>
</partial _entity_instance>
<partial _entity_instance

express_entity_nane="greenhouse_plant"/>

</entity_instance_as_group>

<entity_ instance_as_group id="gp2">

<partial _entity instance express_entity_ name="plant">
<attribute_instance express_attribute_nanme="col our">
<type_literal express_type_name="fl ower_col our">
<enuneration_ref >red</enuneration_ref>
</type literal >
</attribute_instance>
<attribute_ instance

express_attribute_nane="latin_nanme">

<type_literal express_type_nanme="pl ant_nane">
<string_literal >Viola sp</string literal >
</type_literal >
</attribute_instance>
<attribute_ instance

express_attribute _name="engl i sh_nanes">

<set literal >
<type_literal express_type_name="pl ant_nane">
<string_literal >Pansi es</string_literal >
</type_literal >
</set literal >
</attribute_instance>
<attribute_ instance

express_attribute_name="survival _tenperature_range">

<entity_instance_ref refid="tr5"/>
</attribute_instance>
</partial _entity_ instance>
<partial _entity_instance

express_entity_nane="greenhouse_plant"/>

</entity_instance_as_group>

<entity instance id="tr1" express_schenma _nane="support itens"

express_entity nane="real _val ue_range">
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<attribute_instance express_attribute_name="ni ni rum val ue">
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<real literal >60</real literal>
</attribute_instance>
<attribute_instance express_attribute_ nanme="naxi mum val ue">
<real literal >90</real literal>
</attribute_instance>
<partial _entity_instance
express_schenma_nane="support _itens"
express_entity nane="tenperature_range"/>
</entity_instance>
<entity_instance id="tr2" express_schenma_nane="support _itens"
express_entity nane="real _val ue_range">
<attribute_instance express_attribute_nanme="ni ni rum val ue">
<real literal>70</real literal>
</attribute_instance>
<attribute_instance express_attribute_name="nmaxi mum val ue">
<real literal>92</real literal>
</attribute_instance>
<partial entity instance
express_schema_nane="support _itens"
express_entity_nane="t enperature_range"/>
</entity_instance>
<entity instance id="tr3" express_schenma nane="support _itens"
express_entity nane="real val ue_range">
<attribute_instance express_attribute_name="ni ni rum val ue">
<real literal >65</real literal>
</attribute_instance>
<attribute_instance express_attribute_ nanme="naxi mum val ue">
<real literal >85</real literal>
</attribute_instance>
<partial _entity_instance
express_schema_nane="support _itens"
express_entity nane="tenperature_range"/>
</entity_instance>
<entity_instance id="tr4" express_schenma_nane="support _itens"
express_entity nane="real _val ue_range">
<attribute_instance express_attribute_name="ni ni rum val ue">
<real literal >65</real literal>
</attribute_instance>
<attribute_instance express_attribute_name="nmaxi mum val ue">
<real literal>90</real literal>
</attribute_instance>
<partial entity instance
express_schenma_nane="support _itens"
express_entity_nane="t enperature_range"/>
</entity_instance>
<entity_instance id="tr5" express_schenma_nane="support _itens"
express_entity nane="real val ue_range">
<attribute_instance express_attribute_nanme="ni ni rum val ue">
<real literal>75</real literal>
</attribute_instance>
<attribute_instance express_attribute_name="nmaxi mum val ue">
<real literal>90</real literal>
</attribute_instance>
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<partial _entity_instance
express_schenma_nane="support _itens"
express_entity nane="tenperature_range"/>
</entity_instance>
<entity_instance id="efr1" express_entity nane="effici ency_range">
<partial _entity_instance
express_entity nane="real val ue_range">
<attribute_instance
express_attribute_name="m ni nrum val ue">
<real literal>75</real literal>
</attribute_instance>
<attribute_instance
express_attribute_name="nmaxi nrum val ue" >
<real literal >85</real literal>
</attribute_instance>
</partial _entity_instance>
</entity_instance>

<entity_instance id="phr1l" express_schenma_nane="support _itens"
express_entity nane="real _val ue_range">
<attribute_instance express_attribute_name="ni ni rum val ue">
<real literal>6.0</real literal >
</attribute_instance>
<attribute_instance express_attribute_name="nmaxi mum val ue">
<real literal >8.0</real _literal >
</attribute_instance>
<partial entity instance
express_schena_nane="support itens" express_entity nane="ph_range"/>
</entity_instance>

<entity_instance_as_group id="fs1">
<partial entity instance
express_entity nane="filtration_systen>
<attribute_ instance
express_attribute_name="filtration_efficiency">
<type_literal express_type_name="efficiency">
<entity instance ref refid="efrl1"/>
</type literal >
</attribute_instance>
<attribute_ instance
express_attribute_nanme="nunber_of filters">
<integer literal >4</integer _literal>
</attribute_instance>
</partial _entity_instance>
<partial _entity_instance
express_entity_nane="water_treatnent_system >
<attribute_instance express_attribute_nane="capacity">
<integer literal >5000</integer _literal >
</attribute_instance>
</partial _entity_instance>
</entity_instance_as_group>
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<entity instance id="sgl" express_schenma_name="nr_smiths_garden"”
express_entity_nane="garden">
<attribute_instance express_attribute_nanme="has_bed">
<entity_instance_ref refid="nsbedl"/>
</attribute_instance>
</entity_instance>

<entity_instance id="nmsbedl" express_schenma_nane="nr _sniths_garden”
express_entity_ nane="bed" >
<attribute_instance express_attribute_name="description">
<string_ literal>M. Smth's flower bed</string literal>
</attribute_instance>
</entity_instance>

<entity_instance id="splantl" express_schema_name="nr_sniths_garden"
express_entity_nane="pl ant">
<attribute_instance express_attribute_name="nane">
<string_literal >rose</string_literal >
</attribute_instance>
</entity_instance>

</ schema_i nst ance>

</ expr ess_dat a>
</iso_10303 28>
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Annex |
(informative)

Mapping of Object Serialization Early Binding to Late Binding using
XSLT

[.1 Introduction

This annex describes an agorithm that generates an XSLT stylesheet to transform an Object
Seridization Early Binding (OSEB) XML document to its representation as a Late Bound XML
document. The algorithm requires as input the EXPRESS schemas from which the Object
Serialization Early Binding document was derived and knowledge of the Object Serialization Early
Binding naming rule for EXPRESS entity data types and attributes specified in 9.2. The generated
XSLT stylesheet is schema dependent and will transform Object Serialization Early Binding
document instances that were derived from the EXPRESS schemas that were used to generate the
script.

The generation of the XSLT stylesheet is described in this clause as a two step process:

¥ firgt, the XSLT stylesheet is initialized with the XSLT markup that is schema independent.
This includes markup to process or ignore Object Serialization Early Binding-specific elements
and markup necessary to map the exchange file header to the Late Binding;

¥ second, the XSLT markup that is schema dependent is added to the stylesheet. This is
accomplished by recursively processing the EXPRESS entity datatypes and their corresponding
attributes in the EXPRESS schema and outputting the resulting XSLT to the style sheet based on
the rules specified in this Annex.

.2 XSLT stylesheet initialization

The XSLT stylesheet isinitialized with the following XSLT markup:
<?xm version="1.0"?>

<xsl :styl esheet version="1.0"
xm ns: xsl ="http://ww. w3. org/ 1999/ XSL/ Tr ansf or mi' >

<xsl:tenplate match="/">

<xsl : appl y-tenpl at es/ >
</ xsl : tenpl at e>

If the EXPRESS schemas being processed result in the use of namespaces in the Object Serialization
Early Binding, the same namespace defintions are added to the xsl : st yl esheet element.
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EXAMPLE -The following example illustrates the addition of XML namespaces.
In OSEB XML:
<osbh:uos c="gl splant1l" unset="unset" schema="nr_j ones_garden"

xm ns: osb="urn: 10303- 28: oseb"
xm ns: nj g="urn: 10303- 28: oseb/ M _j ones_garden/"
xm ns: si ="urn: 10303- 28: oseb/ Support _itemnms/"
xm ns: meg="urn: 10303- 28: oseb/ M _sni t hs_garden/" >

In XSLT stylesheet:

<xsl:styl esheet xm ns:xsl="http://ww. w3. or g/ XSL/ Tr ansf or n{
xm ns: osb="urn: 10303- 28: oseb"
xm ns: nj g="urn: 10303- 28: oseb/ M _j ones_garden/"
xm ns: si ="urn: 10303- 28: oseb/ Support _itens/"
xm ns: meg="ur n: 10303- 28: oseb/ M _sni t hs_garden/" >

The following XLST markup is added with the XML namespace prefix for the OSEB uos element
included if used.

<xsl:tenpl ate mat ch="uos">
<schena_i nstance express_schenma_nane="{@chema}" >
<xsl : appl y-tenpl at es/ >
</ schema_i nst ance>
</ xsl : tenpl at e>

The XSLT stylesheet is then initialized with the XSLT markup necessary to map the document header
from the the Object Seriaization Early Binding header to the Late Binding header followed by the
XSLT markup necessary to support the processing of Object Serialization Early Binding collections
and nested collections. .

.21 Schema independent XSLT markup for document header
transformation

Since both bindings use the header specified in clause 6 , the XSLT markup required to map from the
early bound document to the late bound document is defined as follows:

<xsl:tenplate
mat ch="i so_10303_28 header | data_secti on_header | docunent ati on| purpose|ti m
e_st anp| docunent _nane| aut hor | ori gi nati ng_organi zati on| aut hori zati on|ori g
i nati ng_systeni preprocessor_version">

<xsl : copy>

<xsl : appl y-tenpl at es/ >

</ xsl : copy>

</ xsl : tenpl at e>

<xsl:tenpl ate mat ch="express_schenn| external refid|schenma_decl ">
<xsl : copy>
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1.2

<xsl:apply-tenpl ates select="@"/>
<xsl : appl y-tenpl at es/ >
</ xsl : copy>
</ xsl : tenpl at e>

<xsl:tenplate match="iso_10303_28">
<i s0_10303_28>
<xsl:attribute name="version">PDTS</xsl :attribute>
<xsl:attribute nane="representati on_category">LB</xsl:attribute>
<xsl :appl y-tenpl at es/ >
</iso_10303 28>
</ xsl : tenpl at e>

<xsl:tenpl ate mat ch="express_dat a">
<express_dat a>
<xsl:attribute name="id"><xsl:val ue-of select="@d"/></xsl:attribute>
<xsl:attribute nane="representati on_category">LB</xsl:attribute>
<xsl : appl y-tenpl at es/ >
</ expr ess_dat a>
</ xsl : tenpl at e>

<xsl:tenplate
mat ch="external _refid/ @d|external refid/ @link:type|external _refid/ @li
nk: href|external refid/ @link:arcrole|lexternal _refid/@link:title|extern
al _refid/ @link:role|external _refid/ @link:show external _refid/ @link:ac
tuate">

<xsl : copy/ >
</ xsl : tenpl at e>

<xsl:tenplate
mat ch="express_schenma/ @ d| expr ess_schema/ @xpr ess_schena_descri pti on| exp
ress_schema/ @xpress_schenma_identifier|express_schema/ @xpress_schema _ve
rsion">

<xsl : copy/ >
</ xsl : tenpl at e>

.2 Schema independent XSLT markup for Object Serialization Early

Binding-specific element transformation

The XSLT stylesheet isinitialized with the markup for a named template called pr ocess_ct n that is
called when it is necessary to transform Object Seriaization Early Binding collections into their Late
Bound representation. The markup for pr ocess_ct n isdefined as:
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<xsl :tenpl ate nanme="process_ctn">

<xsl : param nanme="1| bt ype"/ >

<xsl : par am name="def t ype" >none</ xsl : par an»

<xsl : param name="stext"/>

<xsl:variabl e nane="ntext" sel ect="concat (nornalize-space($stext),
I)II/>

<xsl : choose>

<xsl:when test="$l btype="entity_instance_ref'">
<xsl :variabl e nane="pi d" sel ect="substring-before($ntext,' ")"/>
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<xsl : choose>
<xsl : when test="local - nanme(i d($pid))="unset'">
<unset ></ unset >
</ xsl : when>
<xsl : ot herw se>
<entity_instance_ref>
<xsl:attribute name="refid">
<xsl : val ue- of sel ect="$pi d"/>
</xsl:attribute>
</entity_instance_ref>
</ xsl : ot herwi se>
</ xsl : choose>
</ xsl : when>
<xsl :when test="$l btype='string_literal' or
$l btype='binary_literal'">
<xsl : choose>
<xsl : when test="%deftype="none' ">
<xsl : el ement nane="{$l btype}">
<xsl :val ue- of select="id(substring-before($ntext,' "))"/>
</ xsl : el emrent >
</ xsl : when>
<xsl : ot her wi se>
<xsl:el ement nane="type literal ">
<xsl:attribute nane="express_type_name"><xsl : val ue- of
sel ect ="$deftype"/ ></xsl:attri but e>
<xsl : el enent nane="{$l bt ype}">
<xsl :val ue-of sel ect="id(substring-before($ntext,' '))"/>
</ xsl : el enent >
</ xsl : el emrent >
</ xsl : ot herw se>
</ xsl : choose>
</ xsl : when>
<xsl :when test="3$l btype='select' ">
<xsl : appl y-tenpl ates sel ect="id(substring-before($ntext,' "))"
node="xsel ect"/ >
</ xsl : when>
<xsl : ot her wi se>
<xsl : choose>
<xsl : when test="$deftype='none' ">
<xsl : el enent nane="{$l bt ype}">
<xsl : val ue- of sel ect="substring-before($ntext,' ")"/>
</ xsl : el enent >
</ xsl : when>
<xsl : ot herw se>
<xsl : el ement nane="type_literal ">
<xsl:attribute nane="express_type_name"><xsl : val ue- of
sel ect ="$deftype"/></xsl:attribute>
<xsl : el ement nane="{$l| btype}">
<xsl : val ue- of sel ect ="substring-before($ntext,' "')"/>
</ xsl : el emrent >
</ xsl : el emrent >
</ xsl : ot her wi se>
</ xsl : choose>
</ xsl : ot herwi se>
</ xsl : choose>
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<xsl:if test="substring-after($ntext,' ')">
<xsl:call-tenpl ate name="process_ctn">
<xsl :w t h- param nane="1 bt ype" ><xsl : val ue- of
sel ect =" $l bt ype"/ ></ xsl : wi t h- par anp

<xsl :wi t h- param nane="def t ype" ><xsl : val ue- of
sel ect ="$deftype"/ ></xsl : wi t h- par anr
<xsl :wi t h- param nane="stext" sel ect="substring-after($ntext,' ')"/>
</xsl:call-tenpl ate>
</xsl:if>
</ xsl : tenpl at e>

The XSLT stylesheet is initialized with the markup for a named template, pr ocess_nested_ctn,
that is called when it is necessary to transform Object Serialization Early Binding representations of
nested collections into their Late Bound representation. The markup for process_nested_ctn is
defined as:

<xsl:tenpl ate nanme="process_nested ctn">

<xsl : param name="i nner _aggs"/ >

<xsl : param nanme="1 bt ype"/ >

<xsl : par am name="def t ype" >none</ xsl : par ane»

<xsl : param name="stext"/>

<xsl :vari abl e nanme="naggs" sel ect="concat (nornalize-

space($i nner_aggs),' ')"/>
<xsl:variabl e nane="ntext" sel ect="concat (nornalize-space($stext),
I)II/>
<xsl : choose>
<xsl : when test="substring-after($naggs,’' ')">
<xsl : el ement name="{substri ng-before($naggs,' ')}">

<xsl:call-tenpl ate name="process_nested_ctn">
<xsl : wi t h- param nane="1| bt ype" ><xsl : val ue- of
sel ect =" $l bt ype"/ ></ xsl : wi t h- par anp
<xsl :w t h- param nane="i nner _aggs" ><xsl : val ue- of sel ect ="substri ng-

after($naggs,' ')"/></xsl:with-paranm
<xsl :w t h- par am name="st ext " ><xsl : val ue- of
sel ect ="id(substring-before($ntext,' "))/ @"/></xsl:w th-parane

</xsl:call-tenpl ate>
</ xsl : el enent >
</ xsl : when>
<xsl : ot herw se>
<xsl : el enent nane="{substring-before($naggs,' ')}">
<xsl:variabl e name="ctntext" sel ect="substring-
before($ntext,' ")"/>
<xsl:call-tenpl ate nane="process_ctn">
<xsl : wi t h- par am nanme="1 bt ype" ><xsl : val ue- of
sel ect =" $l bt ype"/ ></ xsl : wi t h- par anp
<xsl :wi t h- param nane="def t ype" ><xsl : val ue- of
sel ect ="$deftype"/ ></xsl : wi t h- par anr
<xsl :wi t h-param nane="stext" select="id($ctntext)/ @"/>
</xsl:call-tenpl ate>
</ xsl : el emrent >
</ xsl : ot herwi se>
</ xsl : choose>
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<xsl:if test="substring-after($ntext,' ')">
<xsl:call-tenpl ate name="process_nested ctn">
<xsl :w t h- param name="1| bt ype" ><xsl : val ue- of
sel ect =" $l bt ype"/ ></ xsl : wi t h- par anp
<xsl : wi t h- par am name="i nner _aggs" ><xsl : val ue- of
sel ect =" $i nner _aggs"/ ></ xsl : wi t h- par an»
<xsl:w t h- param nanme="st ext " ><xsl : val ue- of sel ect ="substri ng-

after($ntext,' ")"/></xsl:with-paranm
</xsl:call-tenpl ate>
</xsl:if>

</ xsl : tenpl at e>

In addition, the XSLT style sheet is initialized with the following template to prevent OSEB XML
elements with a content model, such as string or binary from inadvertently being output into the Late
Bound representation by the default processing rules of XSLT.

<xsl:tenplate match="*">

</ xsl : tenpl at e>

1.3 Schemadependent XSLT markup generation

The remaining XSLT markup to be added to the XSLT stylesheet is the result of processing the
EXPRESS SELECT types and EXPRESS entity data types and their corresponding attributes in the
EXPRESS schema.

1.3.1 XSLT markup for EXPRESS SELECT datatypes

An XSLT template is generated for each EXPRESS SELECT type defined in the EXPRESS schema.
The template has the form:

<xsl:tenpl ate mat ch="oseb_sel ect _nane" node="xsel ect">
<type_literal express_type_name="express_sel ect _name">
<xsl : choose>
<xsl :when test="contai ns(@utype,' oseb_sel ect _choicel )">
<! —processing as defined in1.3.3 to |.3.9 goes here -->

</ xsl : when>

<xsl :when test="contai ns(@utype,' oseb_sel ect _choiceN )">
<! —processing as defined in1.3.3 to |I.3.9 goes here -->

</ xsl : when>
<xsl : ot herw se>
</ xsl : ot herwi se>

</ xsl : choose>

</type_literal >

</ xsl : tenpl at e>
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where exp_select_name represents the name of the EXPRESS SELECT type, oseb_select_name
represents the name of the element representing the EXPRESS SELECT type in the OSEB and

oseb_select_choicel. .qseb_select choiceN represent the names of the choices in the element
representing the EXPRESS SELECT type in the OSEB. The XSLT markup contained within each
xsl : when element represents the processing of a single choice and is dependent on the underlying
type the choice represents as specified in 1.3.3to 1.3.9.

1.3.2 XSLT markup for EXPRESS entity datatypes

If an EXPRESS entity data type has no subtypes and it is not ABSTRACT, the XSLT required to
map it to the Late Binding from the OSEB may be given as:

<xsl:tenpl ate match="oseb_entity_ name">
<entity instance express_entity nane="exp_entity name" id="{@-id}">

</entity_instance>
</ xsl : tenpl at e>

where exp_entity_name represents the name of the EXPRESS entity data type, oseb_entity name
represents the name of the element representing the EXPRESS entity datatype in the OSEB DTD and
the elipses'..." represent the XSLT markup resulting from processing the EXPRESS attributes of the
EXPRESS entity data type as specified in 1.3.2.

If an EXPRESS entity data type is a subtype, the XSLT required to map it to the Late Binding from
the OSEB may be given as:

<xsl:tenpl ate match="oseb_entity_ name">
<entity instance_as _group id="{@-id}">
<partial _entity instance express_entity nane="exp_entity nanel">

</partial _entity_instance>

<partial _entity instance express_entity nanme="exp_entity naneN'>

</partial _entity_instance>
</entity_instance_as_group>
</ xsl : tenpl at e>

where exp_entity namel. .express_entity_nameN represent the names of the EXPRESS entity data

types from which the subject EXPRESS entity data type inherits attributes, oseb_entity name
represents the name of the element representing the EXPRESS entity data type in the OSEB DTD and
the small ellipses ('...") represent the XSLT markup resulting from processing the EXPRESS
attributes belonging to each EXPRESS entity data type that makes up the subtype as specified in 1.3.3
to1.3.9.
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1.3.3 XSLT markup for EXPRESS attributes of primitive data types

If an EXPRESS attribute is of type INTEGER, REAL, NUMBER , BOOLEAN, or LOGICAL the
XSLT markup required to map it to the Late Binding from the OSEB may be given as:

<attribute_ instance express_attribute nane="exp_att_ nane">
<primtive_type_l abel >
<xsl :val ue-of sel ect="@seb_att nane"/>
</primtive_type_| abel >
</attribute_instance>

where exp_att_name represents the name of the EXPRESS attribute, oseb_att name represents the
name XML attribute representing the EXPRESS attribute in the OSEB DTD, and
<primitive_type label> is dependent on the type of the EXPRESS attribute as follows:

<primitive_type label> = <integer_literal> if typeis INTEGER,;
<primitive_type label> = <real_literal> if typeis REAL;
<primitive_type label> = <red_literal> if typeisNUMBER;
<primitive_type label> = <boolean_literal> if typeis BOOLEAN;
<primitive_type_label> = <logical_literal> if typeis LOGICAL.

If an EXPRESS attribute is of type STRING or BINARY, the XSLT required to map it to the Late
Binding from the OSEB may be given as:

<attribute_ instance express_attribute nane="exp_att nane">
<primtive_type_ | abel >
<xsl:val ue-of select="id(@seb_att_nane)"/>
</primtive_type_| abel >
</attribute_instance>

where exp_att_name represents the name of the EXPRESS attribute, oseb att name represents the
name of the XML attribute representing the EXPRESS attribute in the OSEB DTD, and
<primitive_type label> is dependent on the type of the EXPRESS attribute as follows:

<primitive_type label> = <string_literal> if typeis STRINGI
<primitive_type label> = <binary_literal> if typeis BINARY .

.34 XSLT markup for EXPRESS attributes of smple defined types

If an EXPRESS attribute is a simple defined type with an underlying type of INTEGER, REAL,
NUMBER , BOOLEAN, or LOGICAL the XSLT required to map it to the Late Binding from the
OSEB may be given as:

<attribute_instance express_attribute_nanme="exp_att_nane">
<type_literal express_type_name="exp_sinple_type_nane">
<sinple_type literal >
<xsl:val ue-of select="id(@seb_att name)/ @al "/ >
</sinple_type_literal >
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</type_literal >
</attribute_instance>

where exp_att_ name represents the name of the EXPRESS attribute, expt _simple type name
represents the name of the simple defined type, oseb_att_name represents the name of the XML
attribute representing the EXPRESS attribute in the OSEB DTD, and <simple type literal> is
dependent on the type of the EXPRESS attribute as follows:

<simple_type_literal>
<simple_type_literal>
<simple_type literal>
<simple_type_literal>
<simple_type_literal>

<integer_literal>, if the defined type is INTEGER,
<real_literal>, if the defined typeis REAL,
<real_literal>, if the defined typeis NUMBER,
<boolean_literal>, if the defined typeis BOOLEAN,
<logical_literal>, if the defined typeis LOGICAL.

If an EXPRESS attribute is a simple defined type with an underlying type of STRING or BINARY,
the XSLT required to map it to the Late Binding from the OSEB may be given as:

<attribute_instance express_attribute_nanme="exp_att_nane">
<type_literal express_type_name="exp_sinple_type_nane">
<sinple_type literal >
<xsl :val ue-of select="id(@seb_att _name)"/>
</sinple_type_literal >
</type_ literal >
</attribute_instance>

where exp_att_name represents the name of the EXPRESS attribute, exp_simple type name
represents the defined type name of the EXPRESS attribute, oseb_att_name represents the name of
the XML attribute representing the EXPRESS attribute in the OSEB DTD, and <simple_type literal>
Is dependent on the type of the EXPRESS attribute as follows:

<simple _type literal> = <string_literal> if the ssimple defined type is STRING,
<simple _type literal> = <binary_literal> if the simple defined type is BINARY .

.35 XSLT markup for EXPRESS attributes of EXPRESS
ENUMERATION

If an EXPRESS attribute is of type ENUMERATION, the XSLT required to map it to the Late
Binding from the OSEB is given by:

<attribute_ instance express_attribute nane="exp_att nane">
<type_literal express_type nanme="exp_att_type_ nane">
<enureration_ref>
<xsl :val ue-of select="id(@seb_att_name)/ @al "/>
</ enuneration_ref>
</type literal >
</attribute_instance>
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where exp_att_name represents the name of the EXPRESS attribute, exp_att_type name represents
the type of the EXPRESS attribute and oseb_att_name represents the name of the XML attribute
representing the EXPRESS attribute in the OSEB DTD.

1.3.6 XSLT markup for EXPRESS attributes of EXPRESS SELECT

If an EXPRESS attribute is of type SELECT type, it is mapped to the Late Binding from the OSEB
by applying the template generated for its SELECT type as defined in 1.3.1. The XSLT required to
invoke the template may be given as:

<attribute_instance express_attribute_nanme="exp_sel ect _att_ nane">
<xsl :apply-tenpl ates select="id(@seb_sel ect _att_nane)"
node="xsel ect"/ >

</attribute_instance>

where exp_select_att_name represents the name of the EXPRESS attribute and oseb_select_att_name
represents the name of the XML representation of the SELECT type in the OSEB.

1.3.7 XSLT markup for EXPRESS attributes of entity data types

If an EXPRESS attribute is an EXPRESS entity data type, the XSLT required to map it to the Late
Binding from the OSEB may be given as:

<attribute_instance express_attribute_nanme="exp_att_nane">
<entity instance_ ref entity instance_ idref="{@seb_att nanme}" />
</attribute_instance>

where exp_att_name represents the name of the EXPRESS attribute and oseb_att_name represents the
name of the XML attribute representing the EXPRESS attribute in the OSEB DTD.

1.3.8 XSLT markup for EXPRESS attributes of aggregates (one-
dimensional)

Single dimension collection types are mapped by invoking the named template pr ocess_ct n.

If an EXPRESS attribute is an EXPRESS aggregate type the XSLT required to map it to the Late
Binding from the OSEB may be given as:

<attribute_instance express_attribute_name="exp_att_nane">
<aggregate type literal >
<xsl:call-tenpl ate name="process_ctn">
<xsl:w t h- param nanme="1 bt ype" >l at e_bound_t ype</ xsl : wi t h- par an>

<xsl : wi t h- par am narme="deft ype" >exp_def t ype_nanme</ xsl : wi t h-
par an
<xsl:w th-param nane="stext" select="id(@seb_att_nane)/ @"/>
</xsl:call-tenpl ate>
</ aggregate_type literal >
</attribute_instance>
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where exp_att_name represents the name of the EXPRESS attribute, oseb_att name represents the
name of the XML attribute representing the EXPRESS attribute in the OSEB DTD,
aggregate type literal is dependent on the aggregate type of the EXPRESS attribute as follows:

aggregate type literal = set_litera, if aggregate typeis SET,
aggregate type literal = bag_literal, if attribute typeis BAG,
aggregate type literal = array_literal, if attribute typeisARRAY,,
aggregate type literal= list_literal, if attribute typeisLIST.

The value of late bound_type is dependent on the underlying type of the aggregate collection as
follows:

For a collection of type EXPRESS entity datatype, late_bound_type=entity_instance_ref
For a collection of type SELECT type, late_bound_type=select

For acollection of type ENUMERATION type, late_bound_type=enumeration_ref

For acollection of type STRING, late_bound_type=string_literal

For acollection of type REAL, late bound_type=real_litera

For acollection of type INTEGER, late_bound_type=integer_literal

For acollection of type BOOLEAN, late_bound_type=boolean literal

For acollection of type LOGICAL, late_bound_type=Ilogical_literal

For acollection of type BINARY, late_bound_type=binary_literal

For acollection of type NUMBER , late_bound_type=number_literal

If the aggregate is of an EXPRESS named type then the value of exp_deftype_name shall be the name
of the named type, otherwise the <xsl : wi t h- param nanme="deftype” > element shal not be
present.

.39 XSLT markup for EXPRESS attributes of Aggregates
(multidimensional)

Multi-dimensional  collection types are mapped by invoking the named template
process_nest ed_ctn. If the type of an EXPRESS attribute is a multidimensional collection data
type, the XSLT required to map it to the Late Binding from the OSEB may be given as:

<attribute_ instance express_attribute nane="exp_att_ nane">
<aggregate type literal >
<xsl:call-tenpl ate name="process_nested ctn">
<xsl:w t h- param nanme="1 bt ype" >l at e_bound_t ype</ xsl : wi t h- par an>
<xsl :w t h- param name="def t ype" >exp_deftype_name</ xsl : wi t h- par an>
<xsl :w t h- param nanme="i nner _aggs">agg | i st</xsl:with-paranpr
<xsl:w th-param nane="stext" select="id(@seb_att_nane)/ @"/>
</ xsl:call-tenpl ate>
</ aggregate_type literal >
</attribute_instance>

where exp_att_name represents the name of the EXPRESS attribute and oseb_att_name represents the
name of the XML attribute representing the EXPRESS attribute in the OSEB DTD.
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The value of aggregate type literal represents the type of the outermost aggregation and follows the
same mapping defined for single dimension collections in 1.3.8. The representation of
late bound_type and exp_deftype _name is the same as that defined for single dimension aggregations
defined in1.3.8.

The value of the i nner _aggs parameter is represented by agg_list and is represented as a list of
whitespace seperated aggregate type literals starting with the outermost aggregate to the left
followed by the next deepest aggregate in the nesting, etc. The value of each whitespace separated
aggregate type follows the same mapping rules defined for aggregate _type literal givenin1.3.8.

EXAMPLE - For the EXPRESS attribute declaration:
transformmatrix : ARRAY [1:3] OF LIST [1:3] OF ARRAY [1:3];
The XSLT containing the value of the inner_aggs would be

<xsl:w th-param nane="i nner_aggs"> list _literal
array_literal </xsl:wth-paranms

1.4 XSLT stylesheet ter mination
In order to ensure that the stylesheet is well-formed, the XSLT stylesheet must be terminated with

closing stylesheet element tag upon completion of the schema dependent processing of the EXPRESS
schemadefined in I.3. The final element tag is specified as:

</ xsl : styl esheet >
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Annex J
(informative)

Mapping of EXPRESS-Typed Early Binding to Late Binding using XSLT

J.1 Introduction

This annex specifiestwo XLST stylesheets that process an input ETEB XML document and creates a
LB XML document containing the same data. The stylesheets are schema-independent and operate
onany ETEB XML document.

The first stylesheet is a simple conversion script that uses the #FIXED attributes in the document’s
DTD. The second stylesheet is based on architectural processing. Both stylesheets produce the same
results.

J.2 Simple stylesheet

The following is the simple XSLT stylesheet for producing a LB XML document from an ETEB
XML document.

<?xm version="1.0"?>
<xsl :styl esheet version="1.0"

xm ns: xsl ="http://ww. w3. org/ 1999/ XSL/ Tr ansf or ni' >
<xsl : out put nethod="xm " indent="yes" encodi ng="i so-8859-1"/>

<xsl:tenplate match="/">
<i so_10303_28>

<xsl : appl y-tenpl at es/ >
</iso_10303_ 28>
</ xsl : tenpl at e>

<xsl:tenplate match="i so_10303_28 header">
<xsl : copy>
<xsl :appl y-tenpl at es/ >
</ xsl : copy>

</ xsl : tenpl at e>

<xsl:tenplate match="i so_10303_28 header//*">
<xsl : copy>
<xsl : appl y-tenpl at es/ >
</ xsl : copy>

</ xsl : tenpl at e>

<xsl:tenplate match="external _refid">
<xsl : copy>
<xsl : appl y-tenpl at es/ >
</ xsl : copy>

</ xsl : tenpl at e>

<xsl:tenplate match="external refid//*">
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<xsl : copy>
<xsl : appl y-tenpl at es/ >
</ xsl : copy>

</ xsl : tenpl at e>

<xsl:tenpl ate mat ch="express_dat a">
<xsl : copy>
<xsl : appl y-tenpl at es/ >
</ xsl : copy>

</ xsl : tenpl at e>

<xsl:tenplate match="data_secti on_header">
<xsl : copy>
<xsl :appl y-tenpl at es/ >
</ xsl : copy>
</ xsl : tenpl at e>

<xsl:tenplate match="data_secti on_header//*">
<xsl : copy>
<xsl :appl y-tenpl at es/ >
</ xsl : copy>

</ xsl : tenpl at e>

<xsl:tenpl ate match="*[ @ at e- bound- el enent = schema_i nst ance']">
<schena_i nst ance>
<xsl : copy- of sel ect =" @xpress_schema_nane'/>
<xsl:copy-of select="@d'/>
<xsl : appl y-tenpl at es/ >
</ schema_i nst ance>
</ xsl : tenpl at e>

<xsl:tenplate match="*[ @ at e- bound- el enent="entity_instance']">
<entity_instance>
<xsl: copy-of select=" @xpress_entity_ nane'/>
<xsl : copy-of select="@d'/>
<xsl : copy-of sel ect=" @xpress_schema_nane'/>
<xsl : appl y-tenpl at es/ >
</entity_instance>
</ xsl : tenpl at e>

<xsl:tenplate match="*[ @ at e- bound- el enent="attri bute_i nstance']">
<attribute_instance>
<xsl:copy-of sel ect=" @xpress_attribute_name'/>
<xsl : appl y-tenpl at es/ >
</attribute_instance>
</ xsl : tenpl at e>

<xsl:tenplate match="*[ @ at e- bound- el enent="entity_instance_as_group']">
<entity_instance_as_group>
<xsl: copy-of select="@d'/>
<xsl :appl y-tenpl at es/ >
</entity_instance_as_group>
</ xsl : tenpl at e>
<xsl:tenplate match="*[ @ at e- bound- el enent =" partial _entity_instance']">
<partial _entity_instance>
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<xsl : copy-of select=" @xpress_entity_nanme'/>
<xsl :copy-of select="@d'/>
<xsl : appl y-tenpl at es/ >
</partial _entity_instance>
</ xsl : tenpl at e>

<xsl:tenplate match="*[contai ns(local -nanme(.),"'-ref')]">
<entity_ instance_ref>
<xsl : copy-of select="@efid />
</entity_instance_ref>
</ xsl : tenpl at e>

<xsl:tenplate match="*[ @ at e- bound-el enent="set literal']">
<set literal >
<xsl :appl y-tenpl at es/ >
</set literal >

</ xsl : tenpl at e>

<xsl:tenplate match="*[ @ at e- bound- el enent="bag literal']">
<bag_literal >
<xsl :appl y-tenpl at es/ >
</bag literal >

</ xsl : tenpl at e>

<xsl:tenplate match="*[ @ at e-bound-elenent="list _literal']">
<list literal>
<xsl : appl y-tenpl at es/ >
</list _literal>

</ xsl : tenpl at e>

<xsl:tenplate match="*[ @ at e- bound-el ement="array_literal']">
<array_literal >
<xsl : appl y-tenpl at es/ >
</array_literal >

</ xsl : tenpl at e>

<xsl:tenplate match="*[ @ at e- bound-el enent="type literal']">
<type_literal >
<xsl : copy-of sel ect=" @xpress_type_nane'/>
<xsl : appl y-tenpl at es/ >
</type literal >
</ xsl : tenpl at e>

<xsl :tenplate match="string">
<string_literal >
<xsl :val ue-of select="."/>
</string literal >
</ xsl : tenpl at e>

<xsl:tenplate match="real ">

<real literal >
<xsl :val ue-of select="."/>
</real literal >

</ xsl : tenpl at e>

280 OIS0 2000 All rights reserved



ISO/PDT S 10303-28:2000(E)

<xsl:tenpl ate match="i nteger">
<integer literal >
<xsl:val ue-of select="."/>
</integer_literal >
</ xsl : tenpl at e>

<xsl :tenpl ate mat ch="bool ean" >
<bool ean_literal >
<xsl:val ue-of select="."/>
</ bool ean_literal >
</ xsl : tenpl at e>

<xsl :tenpl ate mat ch="1ogi cal ">

<l ogical literal >
<xsl : val ue-of select="."/>
</logical literal>

</ xsl : tenpl at e>

<xsl:tenplate match="true">
<xsl : copy/ >
</ xsl : tenpl at e>

<xsl:tenplate match="fal se">
<xsl : copy/ >

</ xsl : tenpl at e>

<xsl:tenpl ate nmat ch="unset">
<xsl : copy/ >

</ xsl : tenpl at e>

</ xsl : styl esheet >

J.3 Architectural stylesheet

The following isthe architectural XSL T stylesheet for producing aLB XML document from an ETEB

XML document.
<?xm version="1.0"7?>

<!-- APEX (Architectural Processor Enploying XSLT), an XSLT styl esheet
for creating an architectural docunent froma client docunent.

Aut hor: Joshua Lubel
| ubel I @i st. gov

$ld: apex.xsl,v 1.9 2000/ 07/07 18:29:27 lubell Exp $
THI S STYLESHEET HAS NOT BEEN APPROVED BY NI ST FOR PUBLI C DI STRI BUTI ON!

APEX i nplenments a sinple subset of the Architectural Form Definition
Requirements (AFDR) specified in Annex A 3 of |SO 10744:1997. APEX
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behaves sinilarly to David Meggi nson's XAF package for Java
(http://ww. neggi nson. com XAF/) and differs fromthe AFDR in the sane
ways as XAF. In addition, APEX differs fromthe AFDR as foll ows:

1. Bridge forns are not support ed.

2. The architecture use declaration processing instruction is
ingored. Information about an architecture is instead conveyed to APEX
t hrough styl esheet paraneters.

The APEX styl esheet requires the follow ng paraneter:
nane - the name of the architecture being processed

The follow ng optional paraneters correspond to pseudo-attributes from
the architecture use declaration

formatt

auto
renaner-att
suppressor-att
i gnore-data-att

The follow ng paraneter is also optional

strip - alist of attributes to be stripped during architectura
processing, specified as a space-delinmited string. This is useful for
suppressing architectural support attributes fromarchitectures other
than the architecture being processed. For example, if your XM
docunent is a client of architectures "foo" and "bar", you want to
create an architectural docunment for "foo", and your document contains
"bar" formattributes and "bar-atts" renamer attributes for the bar
architecture, you would specify the value "bar bar-atts" for the strip
par anet er .

To use APEX, sinply process your client docunment using the apex.xs
styl esheet and your favorite XSLT processor. Supply a value for the
required "nane" paraneter as well as any desired optional paraneters.

>

<xsl :styl esheet version="1.0"
xm ns: xsl ="http://ww. w3. org/ 1999/ XSL/ Tr ansf or ni' >

<!-- dobal paranmeters -->

<!-- pane of the architecture being processed -->
<xsl : par am nanme="nane"/ >

<!-- values fromthe architecture use declaration -->
<xsl : param name="formatt" select=""""/>

<xsl : param nane="renaner-att" select=""'"'""/>

<xsl : par am nanme="suppressor-att" select=""'"'"/>

<xsl : param name="i gnor e-data-att" select=""""/>

<xsl : param nane="aut 0" select="""'"/>
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<!-- space-delinmted list of support attributes fromarchitectures
other than the architecture being processed -->

<xsl : param name="strip" select="""'""/>

<!-- dobal variables -->

<l-- formatt-nane

set to value of formatt if specified in architecture use
decl aration; otherwi se set to architecture nanme -->
<xsl :vari abl e namre="form att-nanme">
<xsl : choose>
<xsl :when test="$formatt=""">
<xsl : val ue- of sel ect =" $nane"/>
</ xsl : when>
<xsl| : ot herw se>
<xsl :val ue-of select="$formatt"/>
</ xsl : ot her wi se>
</ xsl : choose>
</ xsl :vari abl e>

<l-- auto-map
set to value of auto if specified in architecture use
decl aration; otherw se set to ArcAuto -->
<xsl :vari abl e name="aut o- map" >
<xsl| : choose>
<xsl : when test="$%auto=""'">
<xsl : val ue-of select="'ArcAuto' "/>
</ xsl : when>
<xsl| : ot herwi se>
<xsl : val ue-of sel ect ="$auto"/>
</ xsl : ot her wi se>
</ xsl : choose>
</ xsl :vari abl e>

<!-- Tenplate rules -->
<!-- Tenplate rule paraneters

suppress-state - specifies whether to suppress architectura
processing; val ue deternined from suppressor architecture use
declaration attribute; default is 'sArcNone'

i gnore-state - specifies whether to ignore data; value
determined fromignore data architecture use declaration attribute
default is 'cArclgnD -->

<xsl:tenplate match="/">
<xsl : appl y-tenpl at es>
<xsl :wi t h- param nane="suppress-state" select="'sArcNone'"/>
<xsl:wi t h- param nanme="i gnore-state" select="'cArclgnD "/>
</ xsl : appl y-t enpl at es>
</ xsl : tenpl at e>

<xsl:tenplate match="*">
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<l-- Unless architectural processing is irrevocably suppressed,
updat e suppress-state and ignore-state, process the el enment arcording
to the old suppress-state, and process the elenment's content using the
updat ed suppress-state and ignore-state. -->
<xsl : par am nane="suppress-state"/>
<xsl : param nanme="i gnore-state"/>
<xsl : choose>
<xsl : when test="$suppress-state="sArcNone' ">
<!-- Update suppress-state if a suppressor attribute value is
specified and ignore-state if an ignore data attribute is
specified. Process the elenment. Process the elenent's content
according to the updated suppress-state and i gnore-state. -->
<xsl:cal |l -tenpl ate nane="process-el enent">
<xsl:wi t h- param nane="suppress-state">
<xsl:call-tenpl ate name="set-suppress-state">
<xsl :wi t h- param nane="suppr ess- st at e"
sel ect =" $suppress-state"/>
</ xsl:call-tenpl ate>
</ xsl : wi t h- par anp
<xsl :w t h- param nanme="i gnore-state">
<xsl:call-tenpl ate name="set-ignore-state">
<xsl :w t h- param nanme="i gnor e- st at e"
sel ect ="$i gnore-state"/>
</xsl:call-tenpl ate>
</ xsl : wi t h- par anp
</xsl:call-tenpl ate>
</ xsl : when>
<xsl : when test="$suppress-state="sArcForn ">
<!-- Update suppress-state if a suppressor attribute value is
specified and ignore-state if an ignore data attribute is
specified. Don't process the elenent. Process the elenent's content
usi ng the updated suppress-state and i gnore-state. -->
<xsl:cal |l -tenpl ate nane="appl y-dat a-onl y">
<xsl:w t h- param nanme="suppr ess-state">
<xsl:call-tenpl ate name="set-suppress-state">
<xsl :wi t h- par am nane="suppr ess- st at e"
sel ect =" $suppress-state"/>
</ xsl:call-tenpl ate>
</ xsl : wi t h- par anp
<xsl:w t h- param nanme="i gnore-state">
<xsl:call-tenpl ate name="set-ignore-state">
<xsl :w t h- param nanme="i gnor e- st at e"
sel ect ="$i gnore-state"/>
</xsl:call-tenpl ate>
</ xsl : wi t h- par anp
</xsl:call-tenpl ate>
</ xsl : when>
<xsl : ot herw se>
<!-- suppress-state is sArcAll, so don't do any processing at
all. -->
</ xsl : ot her wi se>
</ xsl : choose>
</ xsl : tenpl at e>

<xsl:tenplate match="text()">
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<!-- Copy the data if architectural processing is not being
suppressed and the ignore-state is nArclgnD. If architectura
processing is not being suppressed and the ignore-state is cArclgnD,
copy the data only the parent elenent is architectural. The parent
element is architectural if it has a formattribute with a value other
than '# MPLIED , or if elenment-type names are being derived
autonmatically and there is no formattribute with the val ue
"#| MPLIED . -->
<xsl : par am nanme="suppress-state"/>
<xsl : param nanme="i gnore-state"/>
<xsl:if test="$suppress-state='sArcNone' ">
<xsl : choose>
<xsl : when test="8%i gnore-state='nArclgnD ">
<xsl:val ue-of select="."/>
</ xsl : when>
<xsl : when test="$i gnore-state='cArclgnD ">
<xsl : choose>

<xsl:when test="../@[name()=%$formatt-nane] and
not(../@J[nanme()=%$formatt-nanme]="# MPLIED )">
<xsl:val ue-of select="."/>

</ xsl : when>
<xsl : when t est="$aut o- map=" ArcAuto' and
not(../@[name()=$formatt-nanme])">
<xsl : val ue-of select="."/>
</ xsl : when>
</ xsl : choose>
</ xsl : when>
</ xsl : choose>
</xsl:if>
</ xsl : tenpl at e>

<xsl:tenplate match="@" >
<l-- Attributes are architectural unless they are mapped to
" #DEFAULT' by an attribute renanmer. Therefore, if the attribute has no
renaner sibling, copy it. If a renamer sibling exists, inspect the
renaner attribute's value. If the attribute being processed does not
appear as a client attribute nane in the list of pairs assigned to the
renaner attribute, copy the attribute unnodified. If the attribute
bei ng processed appears maps to an architectural attribute, substitute
the architectural attribute name for the client attribute name. If the
attribute being processed maps to ' #DEFAULT', don't copy the
attri bute. -->
<xsl : param nanme="suppress-state"/>
<xsl : param nanme="i gnore-state"/>
<xsl : choose>
<xsl:when test="../ @[ nane()=%$renaner-att]">
<xsl : vari abl e nane="newnane">
<xsl:call-tenpl ate name="rename" >
<xsl:wi th-param nane="attr" select="nane()"/>
<xsl:w t h- param name="1list" select="../@[nane()=%$renamner -
att]"/>
</ xsl:call-tenpl ate>
</ xsl :vari abl e>
<xsl : choose>
<xsl : when test="$newnane=""">
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<xsl:call-tenpl ate name="copy-att"/>
</ xsl : when>
<xsl : when test="$newnane=" #DEFAULT" "/ >
<xsl : ot herw se>
<xsl:attribute nane="{$newnane}" >
<xsl:val ue-of select="string(.)"/>
</ xsl:attribute>
</ xsl : ot her wi se>
</ xsl : choose>
</ xsl : when>
<xsl : ot herw se>
<xsl:call-tenpl ate nanme="copy-att"/>
</ xsl : ot her wi se>
</ xsl : choose>
</ xsl : tenpl at e>

<!-- Naned tenplates -->

<xsl : tenpl ate name="copy-att">

<!-- Copy the attribute currently being processed unless it is an
architecture use declaration attribute or is specified in the '"strip
styl esheet parameter. -->

<xsl :variabl e nane="is-arch-use-attr">
<xsl:call -tenpl ate name="nenber" >
<xsl:wi th-param nane="itenm' sel ect="nane()"/>
<xsl :wi t h- param name="1list" select="$strip"/>
</ xsl:call-tenpl ate>
</ xsl :vari abl e>
<xsl:if test=
"not (name()= $i s-arch-use-attr or name()=%$formatt-name or nane()=%renaner-
att or name()=$suppressor-att or nane()=3%i gnore-data-att)">
<xsl : copy/ >
</xsl:if>
</ xsl : tenpl at e>

<xsl :tenpl ate name="apply-all">
<!-- Process an elenent's attributes and content. -->
<xsl : par am nanme="suppress-state"/>
<xsl : param nanme="i gnore-state"/>
<xsl:apply-tenplates select="*| @|text()">
<xsl : wi t h- par am name="suppress-state" sel ect ="$suppress-state"/>
<xsl:w t h-param nane="i gnore-state" sel ect="%ignore-state"/>
</ xsl : appl y-t enpl at es>
</ xsl : tenpl at e>

<xsl : tenpl at e name="appl y- dat a- onl y">
<!-- Process an elenment's content. -->
<xsl : param nanme="suppress-state"/>
<xsl : param nanme="i gnore-state"/>
<xsl:apply-tenpl ates select="*|text()">
<xsl : wi t h- par am name="suppress-state" sel ect ="$suppress-state"/>
<xsl:w t h-param nane="i gnore-state" select="8%ignore-state"/>
</ xsl : appl y-t enpl at es>
</ xsl : tenpl at e>
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<xsl : t enpl at e name="deep- copy" >
<!-- Copy an elenent, and process its attributes and content. -->
<xsl : param nanme="suppress-state"/>
<xsl : param nanme="i gnore-state"/>
<xsl : copy>
<xsl:call-tenpl ate name="apply-all">
<xsl :w t h- param name="suppress-state" sel ect="$suppress-state"/>
<xsl:w th-param nane="i gnore-state" select="8%ignore-state"/>
</xsl:call-tenpl ate>
</ xsl : copy>
</ xsl : tenpl at e>

<xsl : tenpl at e nanme="deep- copy-dat a-onl y">
<!-- Copy an elenment, and process its content. -->
<xsl : par am nanme="suppress-state"/>
<xsl : param nanme="i gnore-state"/>
<xsl : copy>
<xsl:cal |l -tenpl ate nane="appl y-dat a-onl y">
<xsl : wi t h- par am name="suppress-state" sel ect ="$suppress-state"/>
<xsl : wi t h- param name="i gnore-state" sel ect ="$i gnore-state"/>
</xsl:call-tenpl ate>
</ xsl : copy>
</ xsl : tenpl at e>

<xsl :tenpl ate name="process-el enent">

<!-- Performarchitectural processing on the current
el ement. Process its content as per the suppress-state and
i gnore-state. -->

<xsl : par am nanme="suppress-state"/>
<xsl : param nanme="i gnore-state"/>
<xsl : choose>
<xsl : when test="%aut o- map=" ArcAuto' and not (@[ nanme()=$formatt-
nane] )" >
<!-- Element nanes are derived automatically, and no form
attribute exists. Copy the elenent and process its attributes and
content. -->
<xsl:call-tenpl ate nanme="deep-copy" >
<xsl :w t h- param nane="suppr ess- st at e"
sel ect =" $suppress-state"/ >
<xsl : wi t h- param name="i gnore-state" sel ect ="$i gnore-state"/>
</xsl:call-tenpl ate>
</ xsl : when>
<xsl :when test=
"@[name()=$formatt-nane] =' #1 MPLI ED or ($auto-nmap='nArcAuto' and
not (@[ nane()=$formatt-nane]))">
<!-- Aformattribute maps this element to '# MPLIED , or
autonatic el enent-type nane derivation is turned off and no mappi ng
is specified for this elenent. Don't include this elenent in the
architectural docunent, but process its content. -->
<xsl:call-tenpl ate name="appl y-dat a-only">
<xsl :wi t h- param nane="suppr ess- st at e"
sel ect =" $suppress-state"/>
<xsl:w th-param nane="i gnore-state" select="%ignore-state"/>
</xsl:call-tenpl ate>
</ xsl : when>
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<xsl :when test="@[ name()=%$formatt-nane] ">

<l-- Aformattribute maps this elenent to an architectura
el enent, so substitute the architectural nanme for the client
nane. Process the elenent's attributes and content. -->

<xsl: el enent nanme="{@[ nanme()=%$form att-nanme] }">
<xsl:call-tenplate name="apply-all">
<xsl :w t h- param nane="suppr ess- st at e"
sel ect =" $suppress-state"/ >
<xsl : wi t h- param name="i gnore-state" sel ect ="$i gnore-state"/>
</xsl:call-tenpl ate>
</ xsl : el emrent >
</ xsl : when>
</ xsl : choose>
</ xsl : tenpl at e>

<xsl:tenpl ate name="set-suppress-state">
<I-- If the elenent currently being processed has a suppressor
attribute whose value is not '# MPLIED , set suppress-state to this
val ue. -->
<xsl : param nanme="suppress-state"/>
<xsl : choose>
<xsl : when test=
"@[ name() =$suppressor-att] and not (@[ name() =$suppr essor -
att]="# MPLIED )" >
<xsl : val ue- of sel ect="@[nanme()=$suppressor-att]"/>
</ xsl : when>
<xsl : ot her wi se>
<xsl : val ue- of sel ect ="$suppress-state"/>
</ xsl : ot her wi se>
</ xsl : choose>
</ xsl : tenpl at e>

<xsl:tenpl ate nane="set-ignore-state">
<!-- If the elenent currently being processed has an ignore data
attribute whose value is not '# MPLIED , set ignore-state to this
val ue. -->
<xsl : param nanme="i gnore-state"/>
<xsl : choose>
<xsl :when test=
"@[ nanme()=$i gnore-data-att] and not (@[ nane()=3$i gnor e-dat a-
att]="# MPLIED )" >
<xsl :val ue-of sel ect="@/[nane()=%i gnore-data-att]"/>
</ xsl : when>
<xsl : ot herw se>
<xsl : val ue- of sel ect ="8$i gnore-state"/>
</ xsl : ot herwi se>
</ xsl : choose>
</ xsl : tenpl at e>

<xsl : tenpl at e nane="renane">
<!l-- Gven the nane of an attribute fromthe client docunent and a
list of pairs associating client attribute nanes with architectura
attribute nanes, return the architectural attribute nane associ at ed
with the client attribute. If the client attri bute nane does not
appear in the list of pairs, return''. -->
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<xsl : param name="attr"/>
<xsl : param name="list"/>
<xsl :vari abl e name="nornlist">
<xsl : val ue- of sel ect="nornalize-space($list)"/>
</ xsl :vari abl e>
<xsl| : choose>
<xsl :when test="$%normist=""">
<xsl : val ue-of select=""""/>
</ xsl : when>
<xsl| : ot herw se>
<xsl| :vari abl e name="nornlist-1">
<xsl :val ue-of sel ect ="substring-after($nornist,' ")"/>
</ xsl :vari abl e>
<xsl| :vari abl e nanme="clientattr">
<xsl : val ue- of sel ect ="substring-before($normist,' ")"/>
</ xsl :vari abl e>
<xsl :vari abl e name="archattr">
<xsl :vari abl e name="t enp"
sel ect ="substring-before($normist-1," ")"/>
<xsl| : choose>
<xsl :when test="$tenp=""">
<xsl : val ue-of select="$normist-1"/>
</ xsl : when>
<xsl| : ot herwi se>
<xsl : val ue- of sel ect="$tenp"/>
</ xsl : ot herwi se>
</ xsl : choose>
</ xsl :vari abl e>
<xsl| : choose>
<xsl :when test="%clientattr=$attr">
<xsl : val ue-of select="$archattr"/>
</ xsl : when>
<xsl : ot her wi se>
<xsl:call -tenpl ate name="rename" >
<xsl:wi t h- param name="attr" select="$attr"/>
<xsl:w th-param nanme="1ist"
sel ect="substring-after($normist-1," ')"/>
</ xsl:call-tenpl ate>
</ xsl : ot herwi se>
</ xsl : choose>
</ xsl : ot herwi se>
</ xsl : choose>
</ xsl : tenpl at e>

<xsl : t enpl at e nanme="nenber" >

<!-- Deternmine whether 'item, a string, is a nenber of 'list', a
string whose value is a space-delinmted list of substrings. Return
itemif it is a nenber; an enpty string if it is not. -->

<xsl : param name="iteni/ >

<xsl : param name="1ist"/>

<xsl : choose>

<xsl:when test="$list=""">
<xsl :val ue-of select=""'""/>

</ xsl : when>
<xsl| : ot herwi se>
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<xsl :vari abl e name="nornlist">
<xsl : val ue-of sel ect="nornalize-space($list)"/>
</ xsl :vari abl e>
<xsl :vari abl e name="rest">
<xsl :val ue-of select="substring-after($normist,' ")"/>
</ xsl :vari abl e>
<xsl :variabl e nanme="first">
<xsl : choose>
<xsl :when test="contai ns($normist,' ')">
<xsl : val ue- of sel ect ="substring-before($normist,' ")"/>
</ xsl : when>
<xsl : ot her wi se>
<xsl : val ue-of select="$nornmist"/>
</ xsl : ot herwi se>
</ xsl : choose>
</ xsl :vari abl e>
<xsl : choose>
<xsl :when test="%first=$itent>
<xsl : val ue-of select="S$itenl/>
</ xsl : when>
<xsl| : ot herwi se>
<xsl:call-tenpl ate name="nenber" >
<xsl:w th-param name="iten' select="3iten'/>
<xsl:wi t h- param name="1list" select="%rest"/>
</xsl:call-tenpl ate>
</ xsl : ot herwi se>
</ xsl : choose>
</ xsl : ot herw se>
</ xsl : choose>
</ xsl : tenpl at e>

</ xsl : styl esheet >
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Annex K
(informative)

Use of URNsin XML Namespace fully qualified names

This annex recommends an approach for standardizing URNs for use in XML Namespace fully
qualified names.

For the OSEB, the XML Namespace URI, which represents the non-local part of the qualified name,
could consist of the concatenation of the string “urn:iso10303-28:0seb/” and the name of the

EXPRESS schema that contains the named element with the first character uppercase and al other
characters lowercase.

EXAMPLE - The following example illustrates a mapping from an EXPRESS entity name defined in a
schemato afully qualified XML name.

In EXPRESS:
SCHEMA ABCD;
ENTI TY saMPLE_Nane;
END_ENTI TY;
END_SCHEMA;

In XML instance data:

<Sanple _nane x-id = “i1” xmns="urn:iso0l0303-28: oseb/ Abcd” >
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