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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 ISO technical committees. Each member body interested in a subject for which a
technical committee has been established has the right to be represented on that committee.
International organizations, governmental and non-governmental, in liaison with ISO, also take part in
the work. ISO collaborates closely with the International Electrotechnical Commission (IEC) on all
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Introduction

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 neutral 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 ISO 10303 is a member of the implementation methods series. This part of ISO 10303
specifies means by which schemas specified using the EXPRESS language (defined in ISO 10303-11)
and_data governed by EXPRESS schemas can be represented as an XML document. This enables
product data described in EXPRESS to be exchanged using XML and the many softwareAtqols
developed to support XML technologies. It also permits product data sets so described to be'readily
incprporated into "electronic commerce" transactions represented in XML.

Regders of this part of ISO 10303 should have knowledge of the EXPRESS language, the XML
Schema language, XML, and XML-related standards in order to understand its techmical content.

For the representation of data corresponding to an EXPRESS schema, this partrofISO 10303 formally
specifies the structure of conforming exchange documents using the XMI£ Schema language. Some
elements of those documents represent data sets conforming to EXPRESS)schemas, and this par{ of
IS® 10303 specifies the structure of those elements using XML Schema type definitions and element
dedlarations that are derived from the EXPRESS schema declarations. This part of ISO 10303 glso
specifies the rules for encoding conforming data in XML to mateh'the derived XML schema. In order
to gccommodate a number of conflicting requirements for the us¢ of conforming exchange documents,
thig part of ISO 10303 also defines certain configurationsdirectives that can be used to spedify
altgrnative structures in the derived XML schema and alternative encoding rules.

Several components of this part of ISO 10303 are available in electronic form. This access is provigled
through the specification of Universal Resource £ocators (URLs) that identify the location of thiese
filgs on the Internet. If there is difficulty accessing these files contact the ISO Central Secretariat] or
corftact the ISO TC 184/SC4 Secretariat directly at: sc4sec@tcl84-sc4d.org.

This part of ISO 10303 constitutes~a~ technical revision of ISO/TS 10303-28:2003, which| is
provisionally retained to allow “for the implementation of the Part28 late binding.
ISQ/TS 10303-28:2003 was intended for trial use with emerging XML technologies, and although [the
fundamental capabilities remain the same, the underlying XML technologies have progressed, and this
part of ISO 10303 uses technologies and features that were formerly unavailable or differently
pravided. This part of ISO 10303 therefore, is not "upwardly compatible" with ISO/TS 10303-28:2(03.
Nelther a document not/a processor that conformed to ISO/TS 10303-28:2003 will conform to [the
specifications of this part of ISO 10303 without substantial modification.

Th¢ major techinical changes from ISO/TS 10303-28:2003 are:

— [This patt of ISO 10303 specifies the structure of XML exchange documents using XML Scheina,
and specifies the mapping of the EXPRESS data model to an XML Schema data moglel.
ISQ/TS 10303-28:2003 specified the structure using Document Type Definitions (DTDs). Iff is
expected that most future XML documents will be validated against an XML schema, instead of a
DTD.

— The ISO/TS 10303-28:2003 mapping of EXPRESS schema text into a complex XML structure is
no longer included in this part of ISO 10303; representation of an EXPRESS schema as a body of text
is the only form retained.

— The ISO/TS 10303-28:2003 mapping of EXPRESS-modelled data sets designated the "late-
binding" is not included in this part of ISO 10303.
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— The ISO/TS 10303-28:2003 mapping of EXPRESS-modelled data sets designated the "ETEB" is
not included as such. The major features of that binding, as they appear in the XML form of the data,
are included in the "default mapping" in this part of ISO 10303. But this part of ISO 10303 makes use
of an XML Schema feature that was not available in DTDs — context names — to simplify the names

for

the "accessor elements".

— The ISO/TS 10303-28:2003 mapping of EXPRESS-modelled data sets designated the "OSEB" is
not included as such. The major features of that binding, as they appear in the XML form of the data,

are
the

typ

val

included in the "attribute-content" mapping in this part of ISO 10303. But in this part of ISO 10

03,

Fe are several changes to the representation structures for aggregation data types and SELECT d
es that provide for representation options and consistency across them.

This part of ISO 10303 permits the use of XML Schema "simple list" structures to represent mg
ies of aggregation data types, a feature that is not standardized in XML 1.0 and \¢ould not

spacified in a DTD.

— [Many separate options for re-configuring the EXPRESS schema, configuring’ the XML sche

lan

a,
and configuring the XML data are now supported by a configuration language, and support forr;ﬁ-jat

pbuage is a mandatory feature of conforming processors.
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Industrial automation systems and integration — Product
data representation and exchange —

Part 28:
Implementation methods: XML representations of
EXPRESS schemas and data, using XML schemas
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striicture of the XML representation of'data sets that conform to EXPRESS schemas (see Clause 10).
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Sctope

s part of ISO 10303 specifies use of the Extensible Markup Language (XML) to represent'schern
cified using the EXPRESS data specification language, ISO 10303-11, and data that iscgoverned
PRESS schemas. This part of [ISO 10303 formally specifies the XML representation by specify
overall XML schema for the exchange document and additional XML schemasthat correspond
EXPRESS schemas that govern the exchange data sets.

e following are within the scope of this part of ISO 10303:

specification of the form of XML documents containing EXPRESS-schemas and data governed
PRESS schemas (see Clause 5);

for an arbitrary EXPRESS schema, specification of am XML schema that corresponds to
PRESS schema and formally describes the XML representation of data governed by that sche
b Clause 6);

specification of the representation of values of EXPRESS data types as XML element content {
XKML attribute values (see Clause 9);

specification of the set of configuration “directives that may be used to specify options for

e following are outside the scofie of this part of ISO 10303:

specification of XML Schema declarations or definitions that depend on the semantic intent,|
inct from the EXPRESS) language statements, of any particular EXPRESS schema;

specification ofmappings from the XML Schema language to the EXPRESS language;

specification-of the mapping to an EXPRESS schema from an XML schema that has been deriy
m an EXPRESS schema.
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Normative references
SorAtvereiere

TEC OV

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO/IEC 8824-1:2002, Information technology — Abstract Syntax Notation One (ASN.1) -
Part 1: Specification of basic notation

ISO 10303-1:1994, Industrial automation systems and integration — Product data representation and
exchange — Part 1: Overview and fundamental principles
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ISO 10303-11:2004, Industrial automation systems and integration — Product data representation and
exchange — Part 11: Description methods: The EXPRESS language reference manual

ISO 10303-22:1998, Industrial automation systems and integration — Product data representation and
exchange — Part 22: Implementation methods: Standard data access interface

ISO 639-1:2002, Codes for the representation of names of languages — Part 1: Alpha 2 code

ISO 3166-1:2006, Codes for the representation of names of countries and their subdivisions — Part 1:
Country codes

Unjiform Resource Identifiers (URI): Generic Syntax. Internet Engineering Task Force RFC 2396
August 1998 [cited 2004-03-15]. Available from World Wide Web:
<http://www.ietf.org/rfc/rfc2396.txt>

Extensible Markup Language (XML) 1.0. World Wide Web Consortium Recommendatiori 4 Februapy
2004 [cited 2004-03-15]. Available from World Wide Web:
<http://www.w3.0org/TR/REC-xml1>

Namespaces in XML. World Wide Web Consortium Recommendation 14 Janvary 1999 [cited 2004
03415]. Available from World Wide Web:
<wyw.w3.org/TR/REC-xml-names/>

XML Schema Part 1: Structures. World Wide Web ConsortiuntRecommendation, 2 May 2001 [citgd
2004-03-15]. Available from World Wide Web:
<http://www.w3.0rg/TR/xmlschema-1/>

XML Schema Part 2: Datatypes. World Wide Web Consortium Recommendation, 2 May 2001 [citdd
2004-03-15]. Available from World Wide Web:
<http://www.w3.0rg/TR/xmlschema-2/>
Xpointer Framework Version 1.0. World Wide Web Consortium Recommendation 25 March 2003

[cifed 2004-03-15]. Available from World Wide Web:
<http://www.w3.0org/TR/xptr-framework/>

3 | Terms, definitions, abbreviations, and conventions

3.1 Terms defined in ISO 10303-1
Fof the purposes of this document, the following terms defined in ISO 10303-1 apply.

—| dafa;

— 1information.

3.2 Terms defined in ISO 10303-11
For the purposes of this document, the following terms defined in ISO 10303-11 apply.
3.2.1

data type
domain of values
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NOTE Because two standards for specification of data types are used extensively in this part of ISO 10303,

the

term data type is always prefixed by "EXPRESS" or "XML Schema", to indicate the context in which each

usage is to be understood.

3.2.2
EXPRESS attribute

property of an EXPRESS entity instance that is represented by a value of an EXPRESS data type and

a name that indicates the role that value plays in characterizing the instance

3.23
EXPRESS data type

dath type specified in the synfax of the EXPRESS language

3.214
EXPRESS entity instance ; entity instance
natped unit of data that represents a unit of information within the domain defined by ,an entity d

type

3.215
EXPRESS language element
corjcept in the EXPRESS language, and by extension, its syntactic represeéntation

NQTE In general, the term "element" is used in this part of ISO 103030 refer to the fundamental synta
comiponent of XML data structures.

3.26
funndamental type
EXIPRESS data type used to determine the representation of values of a defined data type

NQTE Because a defined data type can be defined in‘terms of another defined data type, "fundamental type|
forpally defined recursively as: "The fundamental type of a defined type is the fundamental type of
underlying type, and the fundamental type of a data type other than a defined type is the data type itself."

3.7

eralized data type

EXIPRESS data type that is used to specify a generalization of certain other data types, and which
only be used in certain very §pecific contexts

3.28

independent entity instance

EXIPRESS entity-inhstance that appears in a schema instance and need not play a role in characteriz|
sorhe other entity instance in the schema instance

NQOTE A-dependent entity instance is one that appears in a schema instance because it is (a component of)
valfie gf\an attribute of some other entity instance. An independent entity instance is one that does not have

hta

Ctic

is
the

ran

ing

the
hat

ratipniale, although it may play such a role.

3.2.9
schema instance

set of EXPRESS entity instances, grouped for some purpose, that is governed by a single EXPRESS

schema

3.2.10

underlying type

domain of values of a defined data type, as specified by the syntactic object underlying type
the EXPRESS type declaration for the defined data type (cf. fundamental type)

©ISO 2007 - All rights reserved
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NOTE Adapted from ISO 10303-11:2004.

3.3 Terms defined in the XML Standards

For the purposes of this document, the following terms and definitions apply. Terms defined
in Recommendations of the World Wide Web Consortium and the Internet Engineering Task Force
(IETF) 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.

331

element; XML element
boyinded component of the logical structure of an XML document that has a type and that may hgve
XML attributes and content [XML 1.0 Recommendation)

3.313

ideptifies the namespace in which the local name is.defined/declared [Namespaces in XML

Unliform Resource Identifier (URI)
compact string of characters for identifying-an abstract or physical resource [IETF RFC 2396:
Unjiform Resource Identifiers (URI): Genernic'Syntax]

3.35
XMIL attribute
narpe/value pair associated withrait XML element [XML 1.0 Recommendation)

3.36

XML document
(text) data object-that conforms to the XML requirements for being well-formed [XML 1.0
Re¢ommendation]

LSS

NOTE "schema" is the XML Schema term that denotes a body of declarations and definitions. But, to
distinguish the XML Schema term "schema" from the EXPRESS term "schema", this part of ISO 10303 prefixes
the XML Schema term with "XML" (see 3.5). Unfortunately, that means that the case of the the word "schema"
is all that distinguishes the name of the XML Schema language from the "schema" concept. This part of ISO
10303, however, deals with two XML schemas in particular, and the text generally uses the specific terms
"derived XML schema" and "Base XML Schema" to refer to them.
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3.3.8

XML Schema component

concept in the XML Schema language, and by extension, its syntactic representation [XML Schema
Part 1 -- Structures Recommendation)

NOTE In general, the term "component" is used in this part of ISO 10303 to refer to the values that are
members of the collection of values constituting an aggregate value.

3.3.9

XML Schema data type; XML data type
data type specified in the syntax of the XML schema language [XML Schema Part 2 -- Data types
Re¢ommendation]

3.3110

XML Schema language; XML Schema
formal language used to specify the structure of XML documents, specified in the, XML Schdma
Part 1 -- Structures Recommendation

Other terms and definitions

Fot the purposes of this document, the following terms and definitions apply.

XMIL attribute (of an XML element representing an entityyinstance) that represents an EXPRHSS

aggregate value
valpe of an EXPRESS aggregation data type, or a value of a defined data type whose fundamental
typle is an EXPRESS aggregation-data type

3.44
bage-type
forlan EXPRESS aggfeégation data type, data type of the component values

345

by{referenee.instance element
instance {element that has no XML content but includes a reference to a by-value instance elemgnt
whpse content is a representation of the value

3.4.6

by-value instance element

instance element whose content is the representation of a data value, or the complete representation of
an EXPRESS entity instance

34.7

characterized entity instance

EXPRESS entity instance for which there is one EXPRESS entity data type in the context schema that
is declared to have or inherit all of the properties that are present in the instance

©ISO 2007 - All rights reserved 5


https://standardsiso.com/api/?name=e63dbd3d030dcd7da7f6db762e50c161

ISO 10303-28:2007(E)

3.4.8
context schema; governing schema
for a uos element, EXPRESS schema that contains the model of the data contained in that element

349
deepest base-type
for an aggregation data type that contains nested aggregation data types, base-type at some level

of

nesting whose values are used as the component values in the XML representation of the (possibly

multi-dimensional) aggregate values

3.4.10

deg¢pest underlying type
forlan aggregation data type that contains nested aggregation data types, first encountered base~type
sothe level of nesting that is not an anonymous aggregation type, a defined data type wh

at
DSC

undlerlying type is an aggregation type, or a SELECT type whose working select list contains a sinjgle

defiined data type whose underlying type is an aggregation type

default mapping
forla given EXPRESS Schema, XML schema that is derived as specifiediirthis Part of ISO 103
usipg the default values of all configuration directives and no additionalconfiguration directives

3.412

derived XML schema

XML schema derived from the EXPRESS schema corresponding to the given EXPRESS schema §
the] given configuration file

list-of-values

XML representation of an aggregate value that consists of a single character string in which
endodings of the component values appear in order, separated by SPACE characters (cf. sequence-
elements)

ind

by-
ent

the
of-

34.16
nested aggregation data type
EXPRESS aggregation data type that appears as the base-type of another aggregation data type

3.4.17

sequence-of-elements

XML representation of an aggregate value that consists of a sequence of XML elements in which
content of each element is the encoding of a single component value (cf. list-of-values)

the
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A8

uncharacterized entity instance
entity instance for which no single entity data type in the context schema has all the properties needed
to represent the entity instance

34

19

unit of serialization; uos
XML representation of a schema instance — a collection of EXPRESS entity instances, together with

all

3.5

EX
10]
Th

Ex
qudg
XN
NO

alw
on

3.4

For

of their attribute values, that are described by a single exchange schema

—Conflictimg termrimutogy

03, the qualifiers "XML" and "EXPRESS" are used to distinguish between the different‘Conte;
pse qualifiers are used with the following terms:

attribute;

data type;

element;

entity;

schema.
ception: The term "element" always refers to an XML "element", except when it is preceded by
lifier "EXPRESS". In many cases, the word "elément" is part of a term denoting a specific type

(L element that is defined in this part of ISO_10303.

TE The XML "entity" component is not.used in this edition of this part of ISO 10303. The term "ent
ays refers to an EXPRESS entity data type or entity instance, and the qualifier "EXPRESS" always appd
he first use in a paragraph.

Abbreviations
the purposes of this-document, the following abbreviations apply.
IANA Internet Assigned Names Authority
IETF Internet Engineering Task Force

MIME Multi-purpose Internet Mail Extension

PRESS and XML (Schema) use similar or identical words for related concepts. In this part of IS

Kts.

the
of

ty"
ars

URI UllifUl 11T RCDUUI CC IdClli.iﬁCl
URN Uniform Resource Name
XML Extensible Markup Language

3.7 Conventions

The following conventions are used in this document.
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3.7.

1 Text conventions

EXPRESS language keywords are represented in SMALL CAPITALS;
Verbatim XML Schema is represented by text in a Courier font;

XML Schema parameters are represented by bold italic Courier text;
Configuration directives are represented by bold text;

Terms are highlighted by italic font where they are introduced and defined in the text.

Wh
list

Wi

en the ellipsis character "..." appears in normative text, it represents all the other members.of

en the ellipsis character "..." appears in an example, it indicates that the (EXPRESS or XM

the

(L)

schema component is incomplete.
3.712 Namespace conventions
Fog the sake of clarity, the namespace prefixes in Table 1 are used threughout this part of ISO 10303
to fefer to the namespaces identified by the corresponding URIs in Table 1.
NQTE There is no requirement for conforming documents to use these prefixes for these namespaces, althopigh
thejuse of xs: and xs1i: for the XML standard namespaces is recommended.
Table1l — Namespace prefixes
Prefix Associated namespace URI
X9 http://www.w3.0rg/20Q1/XMLSchema
x$ic: http://www.w3.0rgf/2001/XMLSchema-instance
exp: urn:iso:std:150%10303:-28:ed-2:tech:XMLschema:common
(as defined in Annex C)
cpf: urn:isoietd:is0:10303:-28:ed-
2:teghiXMLschema:configuration language
(as.defined in Annex B)
d¢c: urn:iso:std:1s0:10303:-28:ed-2:tech:XMLschema:document
(as defined in Annex D)
Thss: the target namespace associated with the EXPRESS context schema (see 7.7 or 8.7)
4 Conformance

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

an XML instance document;
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an XML schema derived from an EXPRESS schema;

a configuration file;

a pre-processor that produces XML instance documents;
a post-processor that accepts XML instance documents;

a processor that produces an XML schema from an EXPRESS schema.

—Conformanee-ofan XMEdoewmept—M7M7M8Mm

XML instance document is an XML document that conveys EXPRESS-defined data.  There
pe classes of XML instance documents that can conform to this part of ISO 10303:

1s0-10303-28 documents, as specified in 4.1.1,

uos documents, as specified in 4.1.2, and

configured documents, as specified in 4.1.2.

the purposes of this subclause, the XML information set (infoset) for a document shall
sidered valid if the validity property for each element and for@ach attribute in the document's p
ema-validation infoset is "valid", as defined in XML schema Part 1: Structures.

1 Conformance of an iso-10303-28 document

XML document shall conform as an iso-1030328 document if it satisfies all of the follow|
ditions:

The root element for the document is an so 10303 28 element, as specified in Clause 5.
The XML infoset for the iso 10303 28 element is valid with respect to the Document Sche
Each data set encoded in the document, if any, conforms as specified in ISO 10303-11 to a giy
PRESS schema, desighated the governing schema for that data set.

Each data set is7encoded using a substitute unit of serialization element for the uos elem|
cified in the Base XML Schema (see Annex C).

For each substitute unit of serialization element, the XML infoset is valid with respect to the X]
ema that is derived as specified in Clause 6, using the EXPRESS schema and the configuration
cificd by that unit of serialization element.

arc

be

Ing

ma

yen

ent

VIL
file

NOTE 1 The governing EXPRESS schema can be different for each data set.

NOTE 2 The substitute uos element corresponding to a given EXPRESS schema is described in 7.8 or 8.8.

NOTE 3 Each unit of serialization element specifies the governing EXPRESS schema and the configuration file
to which it corresponds. See 5.6 and 9.2.

NOTE 4 There is no requirement for the data set to be a "valid population”, as defined in ISO 10303-11. The
relationship between encoded data sets and populations is specified in a given iso 10303 28 element by
schema population elements. See5.3.
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4.1.2 Conformance of a uos document
An XML document shall conform as a uos document if it satisfies all of the following conditions:
— The root element for the document is a uos element.

— The data set encoded in the uos element conforms as specified in ISO 10303-11 to a given
EXPRESS schema, designated the governing schema for that data set.

— The XML infoset for the uos element is valid with respect to the XML schema that is derived
from the governing EXPRESS schema as specified in Clause 6.

NQOTE In a uos document, the uos element is the one that corresponds to the default mapping of the goverring
schema, that is, the one corresponding to an empty configuration file.

4.1,3 Conformance of a configured document

Prqperly, the conformance of a configured document is defined by the specification that defines [the
cofffigured XML schema. This subclause is intended solely for reference by such specificatigns.
Copformance of a configured document in the absence of such a refereneing specification is pot
defined by this Part of ISO 10303.

An| XML document shall conform as a configured document for.a given EXPRESS schema angl a
givien configuration file if it satisfies all of the following conditions:

— | The root element for the document is the unit of serialization element derived as described in 8.8
from the given EXPRESS schema using the given configtiration file.

—| The data set encoded in the unit of serialization,element conforms to the given EXPRESS schema
as gpecified in ISO 10303-11.

—| The XML infoset for the unit of serialization element is valid with respect to the XML schema
thaf is derived from the governing(EXPRESS schema as specified in Clause 6 using the giyen
corfiguration file.

NQTE For specifications on the'creation of an XML instance document conforming to this part of ISO 10303,
see[Clause 9.

4.2 Conformanéeof a derived XML schema document

An| XML document shall conform as a derived XML schema document for a given EXPRESS schema
and a givengonfiguration file if it satisfies all of the following conditions:

— | The.given EXPRESS schema conforms to ISO 10303-11.

— The given configuration file, if any, conforms as a configuration file for the given EXPRESS
schema as specified in 4.3.

— The content of the document satisfies the schema validity constraints described in Clause 5 of
XML Schema: Part 1: Structures.

— The XML schema definition contains exactly the definitions and declarations that are specified in
Clause 7 or Clause 8, as indicated by Clause 6, to be derived from the given EXPRESS schema using
the given configuration file. The XML schema definition may contain additional XML Schema
annotation elements.

10 ©ISO 2007 - All rights reserved
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There are two conformance classes for derived XML schema documents:

— The XML schema document conforms in class 1 if it includes all definitions and declarations that
are specified in Clause 7 or Clause 8, as indicated by Clause 6, except those specified to be included
only in conformance class 2. A derived XML schema that conforms in class 1 shall not include any
definitions or declarations specified in Clause 8 to be included only in conformance class 2 (see
10.2.23).

— The XML schema document conforms in class 2 if it includes all of the definitions and
declarations that are specified in Clause 8, including all of those specified to be included only in
conformance class 2.

NQTE In order for a document to conform in class 2, Clause 6 must specify that the derived XML Schema' yill
be the Configured XML Schema binding, specified in Clause 8, and the configuration directive genenate-keys=
“trpe” must apply.

4.3 Conformance of a configuration file

An| XML document shall conform as a configuration file for a given EXPRESS schema if it satisfies
all pf the following conditions:

—| The root element of the document is a configuration element.

—| The configuration element is valid with respect to.th€ Configuration Schema specified in
Anhex B.

—| The configuration file conforms to the specifications given in Clause 10, where the context
schema is the given EXPRESS schema.

NQTE If the configuration file contains no elements that are stated in Clause 10 to be schema-specific, |the
conffiguration file will conform for an arbitrary EXPRESS schema. But for the purposes of this part of ISO
10303, it is only useful to define conformance in the context of a given EXPRESS schema.

4.4 Conformance of a pre-processor

A goftware application is said)to conform as a pre-processor if it produces XML instance documents
that conform to this part of ISO 10303 as specified in 4.1. An application may conform as a pre-
prdcessor for iso-10303-28 documents only, or for uos documents only, or for both. An applicatjon
maly conform as a-pre-processor for arbitrary EXPRESS schemas, or it may conform as a fre-
prdcessor for ceftait EXPRESS schemas only.

There are three conformance classes for pre-processors:

— | Apre-processor conforms in class 1 if it can produce uos documents conforming to the clasg 1

d W 1 S0\ 41 1 £ Y DPDREQQ 1
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— A pre-processor conforms in class 2 if it can produce is0-10303-28 documents that contain uos
elements, and independent uos documents, conforming to the class 1 derived XML schema for some
EXPRESS schemas.

— A pre-processor conforms in class 3 if it can produce iso-10303-28 documents that contain
substitute uos elements conforming to arbitrary EXPRESS schemas with arbitrary configuration files.

Conformance of a pre-processor in any case shall be claimed based on the EXPRESS schemas to
which its XML document production is limited.

©ISO 2007 - All rights reserved 11


https://standardsiso.com/api/?name=e63dbd3d030dcd7da7f6db762e50c161

ISO 10303-28:2007(E)

NOTE Both class 1 and class 2 define pre-processor conformance as the ability to produce XML data sets
corresponding to the default XML schemas. Class 3 requires the pre-processor to support arbitrary
configuration files. If an application conforms only for configured documents corresponding to specific
configured XML schemas, it is not said to conform as a pre-processor to this part of ISO 10303. Rather, it
conforms as a pre-processor to the specifications that define the configured XML schemas.

4.5 Conformance of a post-processor

A software application is said to conform as a post-processor if it can accept and process XML
instance documents that conform to this part of ISO 10303 as specified in 4.1. An application may
conform as a post-processor for iso-10303-28 documents only, or for uos documents only, or for bgth.
An| application may conform as a post-processor for arbitrary EXPRESS schemas, or it may cofifqrm
as § post-processor for certain EXPRESS schemas only.

There are three conformance classes for post-processors:

—| A post-processor conforms in class 1 if it can accept and process uos documents:and/or iso-103{3-
28 [documents that contain uos elements conforming to the class 1 derived XML schema for|an
arbiitrary EXPRESS schema.

—| A post-processor conforms in class 2 if it can accept and process uds documents and/or iso-103)3-
28 |documents that contain uos elements conforming to the class, 2“derived XML schema for|an
arbjitrary EXPRESS schema, and perform the corresponding XME walidation.

—| A post-processor conforms in class 3 if it can accept and process iso-10303-28 documents that
cofjtain unit of serialization elements conforming to EXPRESS schemas with an arbitrary conformjng
cornfiguration file.

In pach of conformance classes 1 and 2, conformiance of a post-processor shall be claimed based|on
the|types of documents and the EXPRESS schemas to which its XML document processing is limited.
In fonformance class 3, conformance of a post-processor shall be claimed based on the EXPRHSS
schemas to which its XML document processing is limited.

NQTE If an application conforms only. for configured documents corresponding to specific configured XML

schemas, it is not said to conform.as-a post-processor to this part of ISO 10303. Rather, it conforms as a pgst-
progessor to the specifications that.define the configured XML schemas.

4.4 Conformance.ofan XML schema generator

A goftware application conforms as an XML schema generator if it can process any valid EXPRHSS
schlema and produce a conforming XML schema document as defined in 4.2.

An| XMIs¢chema generator conforms in class 1 if it can generate the default XML schema specified in
Clduse, 7, that is, the derived schema that results from an empty configuration file.

An XML schema generator conforms in class 2 if it can generate the derived configured XML schema
corresponding to any EXPRESS schema and any conforming configuration file, as specified in
Clause 8.

S Document level elements
This clause specifies the XML elements that define the structure of an XML instance document

conforming to this Part of [ISO 10303. 5.1 defines the structure of an XML document that conforms as
an is0-10303-28 document. 5.2 through 5.6 define the the content elements of the 1s0-10303-28
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document root element. 5.7 defines the structure of an XML document that conforms as a uos
document. 5.8 defines the structure of an XML document that conforms as a configured document.
5.9 defines an XML attribute contained in the the iso-10303-28 document root element.

This Part of ISO 10303 specifies in Annex C a collection of XML Schema declarations and
definitions, called the Base XML Schema, that shall be part of the base schema for every
conforming XML instance document. The XML element names, attribute names and data type
names declared in that collection shall constitute the namespace  designated
urn:iso:std:is0:10303:-28:ed-2:tech:XMLschema:common. This Part of ISO 10303 also
specifies in Annex D a collection of XML Schema declarations and definitions, called the Document
Schema that define the XMI infoset for a conforming
isp-10303-28 document. The XML element names, attribute names and data”\type

natnes declared in that collection shall constitute the namespace  desighated
urp:iso:std:1is0:10303:-28:ed-2:tech:XMLschema:document.

5.1 The iso-10303-28 document

The¢ root element of an iso-10303-28 document shall be an iso 10303 28 element. The
isp 10303 28 element contains all other elements defined in this pattof ISO 10303. Thgse
elements permit the document to contain descriptive information, EXPRESS schemas, XML schema
conffiguration files, and data sets described by EXPRESS schemas. These declarations are so speciffed
that a conforming document can contain EXPRESS schemas, configuration files, and data sets frpm
other XML documents by reference.

This Part of ISO 10303 specifies in Annex D a collection of XML Schema declarations and
defiinitions, called the Document Schema, that shall be-part of the document schema for every XML
insfance document that conforms as an is0-10303-28 document. The XML element names, attribute
nathes and data type names declared in that collection shall constitute the namespace specified in
Anpex A.3.

Th¢ element type declaration in the Document Schema is:

<xs:element name="iso 10303 28">
<xs:complexType>
<xs:sequence>
<xs:elemenft jyref="exp:header" minOccurs="0"/>
<xs:choice minOccurs="0" maxOccurs="unbounded">
<xgtelement ref="doc:schema population"/>
<xs:element ref="exp:uos"/>
<xs:element ref="doc:express"/>
<xs:element ref="doc:schema"/>
<xs:element ref="cnf:configuration"/>
</xs:choice>
</xs:sequence>

s s 1] o 0 1] i 4 1] 1] 4 il
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<xs:attribute name="edo" type="xs:anyURI" use="optional"/>

</xs:complexType>
</xs:element>

The version XML attribute shall identify the edition of this part of ISO 10303 to which the XML
document conforms. For documents conforming to this edition of this part of ISO 10303, the value of
version shall be '2.0'".

©ISO 2007 - All rights reserved 13
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If present, the edo attribute should contain the fixed global identifier for the document as an enterprise
data object (see 5.9).

The content elements of the iso 10303 28 element and their XML attributes are described in the
following subclauses.

5.2 Document and uos header information

This subclause specifies elements to contain "provenance" information that describes an element that
is an information resource. The resource may be the entire iso-10303-28 document element or a unit

of
the

5.2

Th
the
o
auy

FerialiZation (see 5.0) that it contains. "Provenance information is information about e SOurca
information contained in the resource.

L1 The exp:header element

b exp:header element shall contain administrative information that characterizes’' the content

tains the header element may be an iso 10303 28 element (representing the entire document
bs element instance document. The element type declaration in the Doeument Schema is:

<xs:complexType name="name and address">
<xs:sequence>
<xs:element name="name" type="xs:string"i>
<xs:element name="address">
<xs:complexType>
<xs:sequence>
<xs:element name="address lifne" type="xs:string"
minOccurs="0" maxOccuxs="unbounded"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>

<xs:element name = "header">
<xs:complexType>

<xs:sequence>

<xs:elementr~name="name" type="xs:string" minOccurs="0"/>
<xs:elemefit~hame="time stamp" type="xs:dateTime" minOccurs="0"/>
<xs:element name="author" type="exp:name and address"
minOc€uys="0"/>

<xs:‘eTement name="organization" type="exp:name and address"
minOccurs="0"/>

<Xé:element name="preprocessor version" type="xs:string"
minOccurs="0"/>

<xs:element name="originating system" type="xs:string"

minQccurs="0"

<xs:element name="authorization" type="xs:string" minOccurs="0"/>
<xs:element name="documentation" type="xs:string" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
</xs:element>

NOTE This definition corresponds to the FILE NAME entity defined in ISO10303-21 [1].

14

of

of

entire XML resource — the element that contains the exp:header element, JThe resource that

or
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5.2.2 The name element

The name element shall provide a human readable identifier for the XML resource.

5.2.3 The time_stamp element

The time stamp element shall specify the date and time when the XML resource was created.
5.24 The author element

The author element shall identify the person or group of persons who created the XML resource.
This part of ISO 10303 places no further requirements on the content of the author element.

5.215 The organization element

Th¢ organization element shall identify the organization that created, or is responSible for, fthe
XML resource.

5.216 The authorization element

Thg authorization element shall specify the release authorization forthe XML resource and fthe
sighatory, where appropriate.

NQTE This may be distinct from the authorizations for variou$/information units contained within [the
dodqument.

5.7 The originating_system element

The¢ originating system element shall identify the software system that created or captured the
infprmation contained in the XML resource, including platform and version identifiers.

5.218 The preprocessor_version element

The¢ preprocessor version element shall identify the software system that created the XML
respurce itself, including platform‘and version identifiers.

NQTE The preprocessor “wersion will identify the system that was used to produce the XML resoufce.
It npay well be distinct from'the software system that created or captured the original information.

5.3 The schema /population element

The¢ schema bopulation element identifies a collection of EXPRESS entity instances that pre
repiresented in unit of serialization elements within the document as constituting a "population", whiich
car]
spdeifica : ationviaa s — 3 :
but is not required to, validate the population against the governing schema.

The element type declaration in the Document Schema is:

<xs:element name="schema population">
<xs:complexType>
<xs:attribute name="governing schema" type="xs:IDREF" use="required"/>
<xs:attribute name="governed sections" type="xs:IDREFS"
use="optional" />
<xs:attribute name="determination method"
type="xs:normalizedString" default="section boundary"/>

©ISO 2007 - All rights reserved 15
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</xs:complexType>
</xs:element>

The collection of entity instances constituting the population shall be determined by applying an
algorithm identified by the XML attribute determination method to the set of unit of serialization
elements identified by the XML attribute governed sections.

The value of the governing schema XML attribute shall be the local XML identifier for the
express element that represents the EXPRESS schema to be used to validate the population
described by the schema population element. The corresponding express element shall appear in
the document.

NQTE 1 The referenced express element may contain a representation of the EXPRESS schema)or| an
external reference for the EXPRESS schema.

The value of the governed sections XML attribute shall be a sequence of local XML identifiers
sefarated by spaces, each of which shall identify a unit of serialization element appearing in fthe
dogument. If no value for the governed sections attribute is provided, the specified list of unif of
serjalization elements shall comprise all unit of serialization elements appearing in the document. The
spdcified unit of serialization elements shall be the input operands of the determination method.

NQTE 2 Possible relationships between the context schema for a unitl of serialization element and |the
goyerning schema for the population(s) to which its entity instances-belong are discussed in Annex E.

The value of the determination method attribute shall beva string of characters that identifies the
algprithm to be used for selecting EXPRESS entity instances to comprise the population. Thiree
pogsible values for this attribute and the correspondingsélection algorithms are specified in Annex E.
Ot}er values may appear, and their interpretation is, ot specified in this Part of ISO 10303. If|no

valpe for this attribute is provided, the value "&ection boundary" is assumed and the sectjon
bouyindary method described in Annex E shall be-used.

A ¢onforming iso 10303 28 element miay contain zero or more schema population elements.
Ea¢h schema population element(describes one complete population for purposes of validatior] as
spgcified in ISO 10303-11. If no" schema population elements appear, the relationship of fthe
EXIPRESS entity instances reptesented in the document, if any, to any "valid population" is pot
spgcified, and validation of the¢ contents of the iso 10303 28 element against any EXPRHSS
schema is not possible without additional information.

NOTE 3 The following procedure describes an approach for checking the validity of a population that is
consistent with the above:

For each schema population elementinthe iso 10303 28 element:

— find a set of EXPRESS entity instances by applying the determination method identified by the value of the
determination method attribute to the unit of serialization elements identified in the value of the
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governed sections attribute, or to all unit of serialization elements in the iso 10303 28 element if
governed sections is not specified;

— check this set of instances against the rules and constraints defined by the EXPRESS schema designated by
the value of the governing schema attribute.

5.4 The express element

The express element shall contain one EXPRESS schema, either "by-value" or "by-reference".

Th\ amanttima dacloratiogs 10t o T nga it Q ol na o oo
p-ere ittty pe-aceraration Dottt et aIsT

<xs:element name="express" nillable="true">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="schemalLocation" type="exp:Seq-anyURI"
use="optional"/>
<xs:attribute name="id" type="xs:ID" use="required"/>
<xs:attribute name="schema identifier"
type="xs:normalizedString" use="optional“/>
<xs:attribute name="schema name" type="xs:<mnormalizedString"
use="optional"/>
<xs:attribute name="schema version" t§{pe="xs:normalizedString"
use="optional"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>

Th¢ Seq-anyURI type declaration in the Base XML Schema is:

<xs:simpleType name="Seg-anyURI">
<xs:list itemType="xs:anyURI"/>
</xs:simpleType>

In ¢ither case:

— | The value of the id XML attribute shall be a local XML identifier for the EXPRESS schema. This
valpe provides the reference to the EXPRESS schema for schema population elements and unif of
serjalization elements within the document.

—| The schema name XML attribute, if present, shall contain the EXPRESS identifier for the
schema, converted as specified in 7.1.2 or 8.1.2, as specified by Clause 6.

— | Thes schema version XML attribute, if present, shall contain the version identifier for the
schienta-

— For an EXPRESS schema that is defined by a Part of ISO 10303, the schema identifier
attribute, if present, shall contain the ASN.1 identifier value associated with that schema by that Part

of ISO 10303. In any other case, the use of the schema identifier attribute is not specified by this
Part of ISO 10303.
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5.4.1 By-reference representation of an EXPRESS schema

When the EXPRESS schema is represented "by-reference”, the schemalocation XML attribute
shall be present and its value shall identify one or more resources that contain the EXPRESS schema
(text).

NOTE By convention, the value of schemaLocation is either a single URI, or a list of URIs of which the
first is a URN that identifies the configuration file globally, and all of the others are possible locations of the
text.

When the EXPRESS schema is represented "by-reference", the content of the express element shall
be hil (empty).

5.4.2 By-value representation of an EXPRESS schema

When the EXPRESS schema is represented "by-value", the content of the express elemént shall be a
texf representation of the EXPRESS schema conforming to ISO 10303-11, using.Whatever charagter
endoding is specified in the XML processing instruction(s). The content shall be ©One’ of the followinlg;

—| a valid XML CDATA section as specified in the XML 1.0 Recommendation, section 2.7;

— | a valid XML text string in which the character '<' is replaced, by J&1t;' and the character 'sf is
repllaced by 'samp; .

If the character sequence '] 1>' appears in the EXPRESS schéma, the valid XML text string form shall
be psed to represent the schema.

When the EXPRESS schema is represented "by-value", the schemaLocation XML attribute shall
nof be present.

EXIAMPLE The EXPRESS schema:

SCHEMA hello world;
END SCHEMA;

W

Qo

h1d appear as:

<express_schenfa)id="s 01"><![CDATA[SCHEMA hello world; END SCHEMA;]]
</express_scheéma>

as gn XML CDAPA séction.

5.§ Theeonfiguration element

Th¢ cerifiguration element contains a configuration file that controls the mapping of a giyen
EXPRESS schema to an XML schema, and the XML representation ol thie data that is described by
that EXPRESS schema. The structure and interpretation of the configuration element is specified
in 10.1.

5.6 The unit of serialization element

A schema instance is a data set, grouped for some purpose, that is modeled by a single EXPRESS
schema. The unit of serialization element is the XML element that represents one schema instance.
The EXPRESS schema that models that schema instance is designated the confext schema for that unit
of serialization element. For each context schema, there is a specific unit of serialization element that
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is declared in the namespace associated with the derived XML schema, as described in 7.8 or 8.8.
Each unit of serialization element shall be a member of the substitution group for the exp:uos
element, and its data type shall be an extension of the exp:uos data type, defined in the Base XML
Schema as follows:

<xs:complexType name="uos">
<xs:sequence>

<xs:element ref="exp:header" minOccurs="0"/>
</xs:sequence>

<xs:attribute name="id" type="xs:ID" use="optional"/>
D-QttLJ‘.LutC ITTAITT "C J:IJ_CDD" t_YJ:JC "C J:J.SC\.i [euuy UPI"

use="optional" />

<xs:attribute name="configuration" type="exp:Seqg-anyURI"
use="optional"/>

<xs:attribute name="schemalocation" type="exp:Seq-anyURI"
use="optional" />

<xs:attribute name="edo" type="xs:anyURI" use="optional"/®>

<xs:attribute name="defaultLanguage" type="xs:language"

use="optional"/>
</xs:complexType>

<xs:element name="uos" type="exp:uos" abstract="txue" />
The¢ exp:header element, if present, shall be as specified in 5.24.

When the unit of serialization is contained in an ISO 10303-28 document, the id XML attribute shall
be |present. The value of the id XML attribute shallche a local XML identifier for the "unit| of
serjalization".  This value provides the referen¢e: to the unit of serialization element [for
schema population elements and serves as part-of the unique identifier for the unit of serializatjon
element when it is referenced as a resource from outside the ISO 10303-28 document. When the 4os
element is the root of the document (see 5.7),fhe id XML attribute should not be present.

Th¢ value of the express XML attribiite-shall identify one or more resources that contain the context
schema for the schema instance encoded in the unit of serialization element. If this attribute is pot
preisent, the EXPRESS schema associated with the configuration file (see 10.1) is presumed to be fthe
corntext schema.

The value of the configuration XML attribute shall identify one or more resources that contain the
conpfiguration file that ' was used to control the encoding of the EXPRESS schema instance in this ynit
of perialization elément. If this attribute is not present, the default configuration for the EXPRHSS
schlema specifieddy the express attribute is assumed.

The¢ valuyewof the schemaLocation XML attribute shall identify one or more resources that contpin
the] govetning XML schema for the unit of serialization element. If this attribute is not present, [the
goyerning XML schema shall be that derived from the specified EXPRESS schema using fhe
specified configuration file.

For any of the express, configuration, and schemalLocation attributes, the URI may have the
form: uri#id, where uri is a URI conforming to IETF RFC 2396 that locates the resource, and the
fragment identifier id is an XML identifier local to that resource that identifies the schema element.

NOTE 1 When the URI has the form #id (with no URL), it refers to an XML element with that id in the
current document. For example, it may refer to a express or configuration XML element in the current

document.

NOTE 2 The use of the configuration and express attributes are described in more detail in 9.2.
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If present, the edo attribute should contain the fixed global identifier for the unit of serialization as an
enterprise data object (see 5.9).

The value of the defaultLanguage XML attribute shall identify the language used as default in the
data set. Values of this XML attribute are defined by ISO-639, "Codes for the Representation of
Names of Languages". Subcategories of these languages are identified by ISO-3166, "Codes for the
Representation of Names of Countries".

EXAMPLE "fr-CA" for Canadian-french. If this attribute is specified, any string in the data set can
be interpreted as belonging to the identified language. If this attribute is not present no language
default can be assumed

NQTE 3 A default language may be overwritten on the basis of an EXPRESS attribute, if the underlyjing
EXPRESS schema and the configuration applied define so.

5.1 The uos document

A fos document represents a single schema instance, and a single unit of serialization, as defined in
5.6l The root element of a uos document shall be a schema-specific uos_¢lément conforming to fthe
deffault XML schema for the EXPRESS schema that governs the schema itistance, as specified in 7.

X

5.8 The configured document

A ponfigured document represents a single schema instance; and a single unit of serialization,| as
defiined in 5.6. The root element of a configured document shall be the unit of serialization element
dedlared in the XML schema derived from the EXPRESS schema that governs the schema instance,
acdording to the given configuration file, as specified\in 8.8.

5.9 Enterprise data objects

An|enterprise data object is a data resoutce that may be referred to in business transactions and other
exdhange documents. An enterprise“data object has a fixed global identifier by which it is known.
For consistency with XML practice, we assume that the fixed global identifier is a "reference URI"
that is independent of location(

An| enterprise data object can be an ISO 10303-28 document, a unit of serialization, or a single
EXPRESS entity instangce. In each case, the XML edo attribute is attached to the corresponding XIML
element to capturesthis property.

6 | Derived XML Schema

The ‘XML schema derived from the EXPRESS schema is said to be the derived XML schema
corresponding to the given EXPRESS schema and an optional given configuration file.

The XML schema derived from the EXPRESS schema is said to be the default XML schema
corresponding to the given EXPRESS schema if any of the following is true:

— no configuration file is given;
— the given configuration file contains no directives;

— all directives in the given configuration file specify only the default values.
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When any of the above apply, the XML schema derived from the EXPRESS schema shall be the
default XML schema binding, specified in Clause 7.

The XML schema derived from the EXPRESS schema is said to be the configured XML schema in all
other cases. If the optional configuration file is included and it contains at least one directive that does
not specify the default value for the given EXPRESS schema then the configured XML binding shall
apply as specified in Clause 8.

The following subclauses specify the fundamental concepts and assumptions of the derived XML
schema bindings.

6.1 Preconditions

The creation of XML Schema declarations and definitions from an EXPRESS schema assumes that
thel schema meets the following precondition:

—| syntactically correct EXPRESS schema;

— | the context schema is the complete schema for some collection of data s€t§ to be exchanged.

6.2 Unmapped EXPRESS concepts

The following EXPRESS features are not mapped:

— | RULE declarations;

— | FUNCTION declarations and PROCEDURE declarationis;

— | CONSTANT declarations;

— | local (WHERE) rules within ENTITY declarations;

— | local (WHERE) rules within TYPE declarations;

— | USE and REFERENCE statements (see 6.1);

— | subtype constraints’ (SUPERTYPE clauses and SUBTYPE CONSTRAINTS).

NQTE The subtype constraint itself is not mapped; however, if the subtype constraint declares an enity
ABBTRACT, it affécts the mapping to XMLSchema (see 7.5.3 or 8.5.3).

6.3 Abstract entity data types

A DD I OO e dos e - Lo et e - ‘- L4l % s dosb e el - ‘-
NTARATINDTSS CIILILY Udld 1ypU 1S dUSIIUCl 11 UVUL Y HISTAIUC UL UIAU TIHUTY Udld 1y pUIITUST UT dIl HIStd! 1CC

of some subtype of it.

An EXPRESS entity datatype can be declared abstract in one of three ways:

— asan ABSTRACT ENTITY in the entity declaration,

— asan ABSTRACT SUPERTYPE in a supertype-expression in the entity declaration, or

— as ABSTRACT ina SUBTYPE CONSTRAINT.
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7

Default XML Schema Binding

This clause specifies a mapping from an EXPRESS schema to the default corresponding XML
Schema declarations, definitions and representation. When the derived XML schema specified in
Clause 6 is said to be the default XML schema, this clause shall apply.

7.1 Naming conventions

This clause specifies uniform conventions for creating XML names based on EXPRESS identifiers.

7.1

Ev
the
the
7.1
EX

Ev

1 Schema

pry EXPRESS schema shall have an associated XML namespace URI. This URI shall-design
target namespace for the XML element and data type names that are schema-specifi¢)elements
binding of that schema, as specified in 7.7.

L2 EXPRESS identifiers
PRESS language identifiers are not case-sensitive. XML names are case-sensitive.

ery EXPRESS identifier that appears in the XML schema definitions and declarations shall be

mapped to an XML name, or the local part of an XML name. The. XML name shall be the same as

EX

Dul
beg
chd

NO
Ex(
ide

7.1
Ea
in

Th
7.1
sch
sch

Foi
na

PRESS identifier except that the initial letter is upper case and all other letters are lower case.
e to the XML naming restrictions specified in the XML Recommendation, any EXPRESS identit
racters 'X-m-1".

TE This subclause applies to most EXPRESS defined data type names, entity names, and attribute nan|

eptions for certain situations are specified «in_the subclauses dealing with particular kinds of EXPRH
htifiers.
L3 Data types

h EXPRESS data type identifier shall be mapped to a qualified name as defined in the Namespa|

XKML Recommendation.

p local part of the qualified name shall be the EXPRESS data type identifier mapped as specified

ema, the associated XML Schema namespace for the qualified name shall be that of the con
ema.

he shall be derived as specified in 7.1.2 from the EXPRESS identifier for that data type, a

2. For every EXPRESS named data type declared in, or explicitly interfaced into, the conixt

ate
of

the

ier

inning with the characters 'xML', regardless of case, shall map to an XML name beginning with the

es.
SS

cCs

in

Xt

everyrdata type that is implicitly interfaced into the context schema, the local part of the qualified

b it

of

ap
the

raa—il 1 . losala—tl doto + el aal d___T1 PRI | laoll 1 4+l
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schema in which the data type is declared.

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

7.2 XML Schema data types corresponding to EXPRESS data types

For every EXPRESS data type appearing in the context schema, including named data types, built-in
data types and anonymous constructed data types, there is a corresponding XML schema data type.
This subclause specifies that correspondence.

22
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NOTE This subclause does not specify any definitions or declarations to appear in the derived XML schema. It
specifies XML schema components that may appear in definitions and declarations required by other subclauses.

7.2.1 EXPRESS simple data types

This subclause specifies the XML schema datatypes that correspond to the EXPRESS built-in simple
data types.

7.2.1.1 BINARY data type

The EXPRESS BINARY data type is mapped to the exp:hexBinary data type. Exception: If the
EXIPRESS BINARY data type specifies a maximum or FIXED length, it shall be mapped as specified in
7.201.1.1

The¢ exp:hexBinary data type is defined in the Base XML Schema (see Annex C) as follows:

<xs:complexType name="hexBinary" >
<xs:simpleContent>

<xs:extension base="xs:hexBinary">

<xs:attribute name="extraBits" type="xs:integep"
use="optional"/>

</xs:extension>
</xs:simpleContent>
</xs:complexType>

EXIAMPLE

ENTITY entity with binary attribute;
a_binary : BINARY;
END ENTITY;

In XML Schema:

<xs:complexType name="Entity with binary attribute">
<xs:complexContent>
<xs:extension base="exp:Entity">
<xs:all>
<xs:elemert type="exp:hexBinary" name="A binary"/>
</xs:alits
</xs:extension>
</xs:compleéxContent>
</xs:comglexType>

XML instanc¢ document:
sEntity with binary attribute>

<A binary>0FB7</A binary>
Entit with binar attribute

7.2.1.1.1 Constrained BINARY data types

An EXPRESS BINARY data type for which a maximum or FIXED length is specified is said to be a
constrained BINARY data type. It shall be mapped to a complexType that is a restriction of the
exp:hexBinary data type.

When the constrained BINARY data type is the underlying type in an EXPRESS type declaration, the
corresponding XML data type shall be as specified in 7.3.1.1.
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For a constrained BINARY data type, the derived XML schema shall contain a type definition for the
XML data type that corresponds to the constrained BINARY data type. The type definition shall have

the

form:

<xs:complexType name="Binary.minBits.bits">
<xs:simpleContent>
<xs:restriction base="exp:hexBinary">
<xs:minLength value="minLength" />
<xs:maxLength value="maxLength" />
<xs:attribute name="extraBits" type="xs:integer"
fixed="remainder" />

= el ot o o
S STE o+t

wh

deg

typ

BI

B

H

bel
atti

Giy
vall

NO

makLength arejlengths in octets.

EX

</xs:simpleContent>
</xs:complexType>

1!

lared FIXED. Otherwise, bits shall be "0".

bits shall be the maximum or fixed length (in bits) specified for the ' EXPRESS BINARY d
C.

minLength shall be the octet value (see below) of the fixed length specified for the EXPRH
NARY data type, if it is declared FIXED. Otherwise, the xs:minLength facet may be omitted.

maxLength shall be the octet value of the maximum-(or fixed) length specified for the EXPRE
NARY data type.

remainder shall be a decimal integer giving.the value (bits modulo 8), where bits is as specif]
pw, if the EXPRESS data type is declared®IxED. Otherwise, the redeclaration of the ext raBil
ibute shall be omitted.

ren bits = the maximum (or fixed)_length in bits specified for the EXPRESS data type, the oq
jre shall be calculated as follows:

If bits modulo 8 is greatér than 0, bits / 8 + 1.
If bits modulo 8 isequal to 0, bits / 8.

TE The valuesvof minBits and bits are lengths in bits, while the values of minLength

AMPLE

In EXPRESS:

minBits shall be the fixed length (in bits) specified for the EXPRESS BINARY data type, if if is

ata

SS

SS

led
ts

tet

hnd

ENTITY entity with fixed binary attribute;
a_binary : BINARY (12)FIXED;
b binary : BINARY(8);

END ENTITY;

In XML Schema:

24

<xs:complexType name="Binary.12.12">
<xs:simpleContent>
<xs:restriction base="exp:hexBinary">
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<xs:maxLength value="2"/>
<xs:minLength value="2"/>
<xs:attribute name="extrabits" type="xs:integer" fixed="4"/>
</xs:restriction>
</xs:simpleContent>
</xs:complexType>

<xs:complexType name="Binary.0.8">
<xs:simpleContent>
<xs:restriction base="exp:hexBinary">
<xs:maxLength value="1"/>
</xs:restriction>
</xs:simpleContent>
</xs:complexType>

<xs:complexType name="Entity with fixed binary attribute">
<xs:complexContent>
<xs:extension base="exp:Entity">
<xs:all>
<xs:element name="A binary" type="Tns:Binary.l2.12"/>
<xs:element name="B binary" type="Tns:Binaxy.0.8"/>
</xs:all>
</xs:extension>
</xs:complexContent>
</xs:complexType>

72112 BOOLEAN data type

Th¢ EXPRESS BOOLEAN data type is mapped to the xss8éo1lean data type.

EXIAMPLE
ENTITY entity with boolean afffribute;
a_boolean : BOOLEAN;
END ENTITY;

In XML Schema:

<xs:complexType mame="Entity with boolean attribute">
<xs:complexCentent>
<xs:extension base="exp:Entity">
<xsrall>
Xxs:element type="xs:boolean" name="A boolean"/>
<fxXs:all>
<JXs:extension>
<fxs:complexContent>
<fxS:complexType>

Xl\ I Sactarnca dooiiaa o
Vi—HiStafee-aoctHent:

<Entity with boolean attribute>
<A boolean>true</A boolean>
</Entity with boolean attribute>

7.2.1.3 INTEGER data type

The EXPRESS INTEGER data type is mapped to the xs : long data type.
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EXAMPLE

ENTITY entity with integer attribute;
an_integer : INTEGER;
END ENTITY;

In XML Schema:

<xs:complexType name="Entity with integer attribute">
<xs:complexContent>
<xs:extension base="exp:Entity">
<xs:all>
<xs:element tType="xs:long’ name="An 1integer />
</xs:all>
</xs:extension>
</xs:complexContent>
</xs:complexType>

XML instance document:

<Entity with integer attribute>

<An integer>1234</An integer>
</Entity with integer attribute>
7.2t1.4 LOGICAL data type

Th¢ EXPRESS 1.0GICAL data type is mapped to the exp: T'egical data type.

Th¢ exp:logical data type is defined in the Base XML Schema (see Annex C) as follows:

<xs:simpleType name = "logical">

<xs:restriction base = "xs:stxing">
<xs:enumeration value = “false"/>
<xs:enumeration value &"true"/>

<xXs:enumeration value.= "unknown"/>
</xs:restriction>
</xs:simpleType>
EXIAMPLE

ENTITY entity with logical attribute;
a logical : LOGICAL;

END ENT¥ETY;

In XML Schema:

<xs:complexType name="Entity with logical attribute">

S+comptesxscorntent
<xs:extension base="exp:Entity">
<xs:all>
<xs:element type="exp:logical” name="A logical"/>
</xs:all>
</xs:extension>
</xs:complexContent>
</xs:complexType>

XML instance document:

<Entity with logical attribute>
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<A logical>true</A logical>
</Entity with logical attribute>

7.2.1.5 NUMBER data type
The EXPRESS NUMBER data type is mapped to the xs:decimal data type.

EXAMPLE

ENTITY entity with number attribute;
a_number : NUMBER;

OND LINT L I1XY,

In XML Schema:

<xs:complexType name="Entity with number attribute">
<xs:complexContent>
<xs:extension base="exp:Entity">
<xs:all>
<xs:element type="xs:decimal" name="A number"/>
</xs:all>
</xs:extension>
</xs:complexContent>
</xs:complexType>

XML instance document:

<Entity with number attribute>
<A number>1234.5678</A number>
</Entity with number attribute>

7.211.6 REAL data type

The¢ EXPRESS REAL data type is mapped to the xs:double data type. EXPRESS REAL data ty

—_

with precision shall be mapped without restriction of the precision.

EXJAMPLE 1

ENTITY entitywith real attribute;
a real < NREAL;
END ENTITYS

In XML Schema:

sxgvcomplexType name="Entity with real attribute">
<xs:complexContent>

ypc

seoxtension base="o p-?rﬁ-'if- Al
<xs:all>
<xs:element type="xs:double" name="A real"/>
</xs:all>
</xs:extension>
</xs:complexContent>
</xs:complexType>

XML instance document:

<Entity with real attribute>
<A real>1.2E02</A real>
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</Entity with real attribute>

EXAMPLE 2: Real with precision shall be mapped identically to example 1 above:

ENTITY entity with real attribute;
a real : REAL(10);
END ENTITY;

7.2.1.7 STRING data type

The EXPRESS STRING data type is mapped to the xs:normalizedString data type. Exception]
EXPRESS data type is declared to have a maximum length or a FIXED length, the EXPRESS data

the
typ

EX

In

XM

7.2

An
cor
XS

e shall be mapped as specified in 7.2.1.7.1
AMPLE
ENTITY entity with string attribute;
a_string : STRING;
END ENTITY;
KML Schema:
<xs:complexType name="Entity with string att¥ibute">
<xs:complexContent>
<xs:extension base="exp:Entity">
<xs:all>
<xs:element type="xs:normalizedString" name="A string"/>
</xs:all>
</xs:extension>
</xs:complexContent>
</xs:complexType>
[ instance document:

<Entity with stringsattribute>
<A string>HalloX/A string>
</Entity with st¥ing attribute>

1.7.1 Constrained STRING data types

EXPRESS.STRING data type for which a maximum or FIXED length is specified is said to b
strained<{STRING data type. It shall be mapped to a simpleType that is a restriction of
normalizedString data type.

If

c a
the

When.the constrained STRING data type is the underlying type in an EXPRESS type declaration,

the

corresponding XML data type shall be as specified in 7.3.1.3.

Otherwise, the derived XML schema shall contain a type definition for the XML data type
corresponding to the constrained STRING data type. The type definition shall have the form:

28

<xs:simpleType name="String.minLength.maxLength">
<xs:restriction base="xs:normalizedString">
<xs:minLength value="minLength" />
<xs:maxLength value="maxLength" />
</xs:restriction>
</xs:simpleType>
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where:

— minLength shall be the fixed length specified for the EXPRESS STRING data type, if it is
declared FIxED. Otherwise, it shall be "0" and the xs :minLength facet may be omitted.

— maxLength shall be the maximum (or fixed) length specified for the EXPRESS STRING data

type.

NOTE If the EXPRESS schema declares a defined data type for the constrained STRING data type, there will
be an XML definition corresponding to the defined data type (see 7.3). The definition above is only required for

con

EX]

In )

strained STRING data types that are anonymous.

AMPLE
ENTITY entity with string types;
a _bounded string : STRING(16);
a_fixed length string : STRING(8) FIXED;
END ENTITY;
KML Schema:

XMLI-instance document:

<xs:simpleType name="String.0.16">
<xs:restriction base="xs:normalizedString/
<xs:maxLength value="16"/>
</xs:restriction>
</xs:simpleType>

<xs:simpleType name="String.8.8">
<xs:restriction base="xs:normalizedString">
<xs:minLength value="8"/>
<xs:maxLength value="8"/>
</xs:restriction>
</xs:simpleType>

<xs:complexType name="Entity with string types">
<xs:complexContent™
<xs:extensiorn base="exp:Entity">
<xs:all>
<xs:élement name="A bounded string" type="Tns:String.0.16"/
<xgvelement name="A fixed length string"
type="Tns:String.8.8"/>
<“/xs:all>
<¢<Xs:extension>
</x§:complexContent>
</sxs+complexType>

<Entity with string types>
<A bounded string>Public, John Q. </A bounded string>
<A fixed length string>jgpublic</A fixed length string>
</Entity with string types>
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7.2.

2 Aggregation data types

For an EXPRESS aggregation data type, that is, a SET, LIST, BAG or ARRAY data type, the base-type
of the aggregate is the data type of the component values. The XML Schema data type corresponding
to the aggregation data type depends on the base-type that applies to that use.

The XML data type that corresponds to a given use of the EXPRESS aggregation data type shall be as
specified in Table 2 for the combination of aggregate type and base-type that applies to that use, as
follows:

— The value for Base-type shall be as specified in the EXPRESS declaration for the aggregation data

ty
de

inc

thaf are specializations of any of these.

agg
dis

shq

XN

When the base type for the aggregation is a defined data type, the fundamental type of that

ned data type shall be used as the Base-type value.

Simple types are those whose XML representations have simpleTypes and containono spades,

luding EXPRESS types BOOLEAN, INTEGER, LOGICAL, REAL and NUMBER, and defined data ty

The value for Aggregate-type shall be as specified in the EXPRESS declaration for

PCS

the

regation data type. For the purposes of this table, ARRAY OF OPTIONAL base-type is considered a

inct aggregate-type.

The applicable data type properties and the applicable values of the configuration directi

VES

uld be ordered like the columns in Table 2, and compared one-for-one with the values in each row

he table.

The applicable values will match all the values in ¢Xactly one row of the table. The correspondjng

L data type shall be as specified in the subclause identified in the Subclause column of that row
Table 2 — Subclause governing aggregation data type correspondence
Aggregate type Base type Subclause
ARRAY/LIST/SET/BAG | Simple 7.2.2.3
ARRAY/LIST/SET/BAG | STRING/BINARY | 7222
ARRAY/LTST/SET/BAG | ENUMERATION 7.2.2.5
ARRAY{LIST/SET/BAG SELECT 7.2.2.6
ARRAY/LIST/SET/BAG Entity 7.2.2.7
ARRAY/LIST/SET/BAG | Aggregation type 72.2.4
ARRAY OF OPTIONAL Simple 7222
ARRAY OF OPTIONAL STRING/BINARY | 7.222
ARRAY OF OPTIONAL ENUMERATTION 7.22.2
ARRAY OF OPTIONAL SELECT 7.2.2.6
ARRAY OF OPTIONAL Entity 7.2.2.7
ARRAY OF OPTIONAL Aggregation type 72.2.4

7.2

2.1 XML attributes for aggregation data types

The XML schema data types corresponding to some EXPRESS aggregation data types are the
Sequence-of-elements form having all of the following attributes:

30

<xs:attribute name="arraySize">
<xs:simpleType>
<xs:restriction>
<xs:simpleType>
<xs:list itemType="xs:integer"/>
</xs:simpleType>
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<xs:minLength value="1"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>

<xs:attribute name="itemType" type="xs:QName"/>

<xs:attribute name="cType">
<xs:simpleType>

<xs:list itemType="exp:aggregateType"/>
</xs:simpleType>
</xs:attribute>

<xs:simpleType name="aggregateType">
<xs:restriction base="xs:normalizedString">
<xs:enumeration value="array"/>
<xs:enumeration value="1list"/>
<xs:enumeration value="set"/>
<xs:enumeration value="bag"/>
<xs:enumeration value="array-unique"/>
<xs:enumeration value="array-optional"/>
<xs:enumeration value="array-optional-unique"/>
<xs:enumeration value="list-unique"/>
</xs:restriction>
</xs:simpleType>

e value of the arraySize attribute indicates the number of.component elements in the aggregatg
pe represented by a particular instance. For an ARRAY, thevalue is generally fixed and equal to
[ndex — LoIndex + 1 (see below- some exceptions'apply). For a multi-dimensional array, t
pe is a sequence of integer values giving the number-of component elements in each dimension
e 7.2.2.4 and 9.8.5).

e value of the i temType attribute indicate$.the base-type of the aggregate value — the type of th
OW).

e value of the cType attributesindicates the kind of EXPRESS aggregate — SET, LIST, BAG,
RAY, ARRAY OF UNIQUE\or LIST OF UNIQUE. Each actual aggregation data type specifies t
uired value of cType Asee’below and also 9.8).

2.2 Sequenee-of-elements form of aggregates

en the sequence-of-elements form for representation of the EXPRESS aggregation data type
cified iniClause 7.2.2, the corresponding XML Schema data type shall be a complexType hav|
forms

(¢}

nec

is

Ing

<ws:complexType>

wh

<xs:sequence>
<xs:element ref = "base-instance"
minOccurs = "lower-bound" maxOccurs = "upper-bound"/>

</xs:sequence>

<xs:attribute name="ref" type="xs:IDREF" use="optional"/>
<xs:attribute ref="exp:arraySize" usage />

<xs:attribute ref="exp:itemType" fixed="base-instance"/>
<xs:attribute ref="exp:cType" fixed="aggregate-type" />

</xs:complexType>

€re:
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— base-instance is the qualified name of the instance element corresponding to the base-type of

th

e aggregation data type, as specified in 7.4 or 7.5.

— lower-bound: When the lower bound on the size of the collection is given and evaluates to a
constant, and the EXPRESS aggregate-type is not ARRAY OF OPTIONAL, the value of
minOccurs shall be the value of the lower bound on the size of the EXPRESS aggregate represented
as a decimal integer. Otherwise the value of minOccurs shall be "0". If the lower bound evaluates

to

'1', the minOccurs attribute may be omitted.

— upper-bound: When the upper bound on the size of the collection is given and evaluates to a
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nstant-the-value-of mexoeewes—shall-be-the-value-of-the-tpper bound-on-the-size-of the EXPRE
gregate represented as a decimal integer. Otherwise the value of maxOccurs shall
nbounded".

TE 1 If the EXPRESS aggregate is an ARRAY, the value of the lower and upper bounds is! Hf Tndex
LoIndex (a) + 1, where a is the aggregation data type.

aggregate-type is the keyword for the EXPRESS aggregate type, one-of: "set" for S
hg" for BAG, "1ist" for LIST, "array" for ARRAY, "list-uniqué™)for LIST OF UNIQ
Fray-unique” for ARRAY OF UNIQUE, array-optional for ARRAY OF OPTIONAL, §
Fay-optional-unique for ARRAY OF OPTIONAL UNIQUE.

usage: When the EXPRESS aggregate type is ARRAY (andyitis not optional), and the upper :
ind", where upper-bound is as defined above. When'the EXPRESS aggregate type is ARRA

| the upper and lower bounds on the array do not'évaluate to constants, arraySize shall
lared use="required” Otherwise, arraySize shall be declared use="optional".

be

ET,
E,
ind

ind

er bounds on the array evaluate to constants, arraySdze shall be declared fixed="uppgr-

Y,
be

NQTE 2 The values of this XML schema data type-tepresent values of the EXPRESS aggregation data typ¢ as
spepified in 9.8.2 and 9.8.3.
NOTE 3 The above definition defines the\body of the complexType, however the complexType element itpelf
may or may not have a name attribute, as‘indicated in subsequent clauses.
EXJAMPLE 1
In EXPRESS:
TYPE addreSs)y'= LIST [1:?] OF STRING;
END TYPE;
In XML Schéma:
<xsicomplexType name="Address">
<xXs:sequence>
Ab.clclllcllL LCL—"CAP.DLLillg WJ_dJ:JtJCJ_"
minOccurs="1" maxOccurs="unbounded"/>
</xs:sequence>
<xs:attribute name="ref" type="xs:IDREF" use="optional"/>
<xs:attribute ref="exp:arraySize" use="optional"/>
<xs:attribute ref="exp:itemType" fixed="exp:string-wrapper"/>
<xs:attribute ref="exp:cType" fixed="1list"/>
</xs:complexType>
EXAMPLE 2
In EXPRESS:
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TYPE set of string type = SET [1 : ?] OF defined type based on string;

END TYPE;

TYPE defined type based on string = STRING;
END TYPE;

In XML Schema:

<xs:complexType name="Set of string type">
<xs:sequence>
<xs:element ref="Tns:Defined type based on string-wrapper"
minOccurs="1" maxOccurs="unbounded" />

7.2

WH
Cls

</xs:sequence>
<xs:attribute name="ref" type="xs:IDREF" use="optional"/>
<xs:attribute ref="exp:arraySize" use="optional"/>
<xs:attribute ref="exp:itemType"
fixed="Tns:Defined type based on string-wrapper"/>
<xs:attribute ref="exp:cType" fixed="set"/>
</xs:complexType>

2.3 List-of-values form of aggregates

en the list-of-values form for representation of the EXPRESS aggregation data type is specified

use 7.2.2, the corresponding XML Schema data type is based ona simple list data type, as
spdcified in 7.2.2.3.1. The corresponding XML Schema data typ&.is a restriction of the unrestricted

complexType that supports aggregations of the EXPRESS bas¢'type, as specified in 7.2.2.3.2.

The XML data type corresponding to the EXPRESS aggregation data type shall have the form:

wh

<xs:complexType>
<xs:simpleContent>
<xs:restriction base="unrestricted-type'">
<xs:simpleType>
<xs:restriction pase="list-type">
<xs:minLength value="lower-bound"/>
<xs:maxLength value="upper-bound"/>
</xs:restrletion>
</xs:simpleType>
<xs:attribute ref="exp:arraySize" usage />
<xs:attribute ref="exp:cType" fixed="aggregate-type" />
</xs:restdigotion>
</xs:simpleContent>
</xs:complexType>

C1e:

unxestricted-type shall be the qualified name of the unrestricted complexType that supp

agsg

regations of the EXPRESS base-type, as specified in 7.2.2.3.2.

rts

— 1list-type shall be the qualified name of the simple list data type that corresponds to the base
type, as specified in 7.2.2.3.1.

— lower-bound is the lower bound on the EXPRESS aggregate. When the lower bound is given
and evaluates to a constant, the value of minLength shall be the value of the lower bound,
represented as a decimal integer. Otherwise, the value of minLength shall be '0". If the value of
minLength is '0', the minLength facet may be omitted.
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— upper-bound is the upper bound on the EXPRESS aggregate. When the upper bound is given
and evaluates to a constant, the maxLength attribute shall appear and shall have the value of the
upper bound, represented as a decimal integer. Otherwise, the maxLength facet shall be omitted.

NOTE If the EXPRESS aggregation type is an ARRAY, the value of the lower and upper bounds is
HiIndex (a) - LoIndex(a) + 1, where a isthe aggregation data type.

— if the lower bound on the EXPRESS aggregation data type is 0 or unspecified and the upper
bound is indeterminate or unspecified, the restriction on the simple list type may be omitted from the
declaration, that is, only the values of the XML attributes are restricted.

—| aggregate-type is the keyword for the EXPRESS aggregate type, one of: "set" for\SET,
"bag" for BAG, "1ist" for LIST, "array" for ARRAY, "list-unique" for LIST OF UNIQUE,

"afray-unique" for ARRAY OF UNIQUE. The list-of-values form is not used for. ARRAY [OF
OP[IONAL.

— | usage: When the EXPRESS aggregate type is ARRAY and the upper and lower bounds on the
arrfy evaluate to constants, arraySize shall be declared fixed="upper-bound", where uppgr-
bopnd is as defined above. When the EXPRESS aggregate type is ARRAY and the upper and loyer
boyinds on the array do not evaluate to constants, arraySize shall\b® declared use=“requir¢d”
CﬁIeﬂNBe,arraySizeShﬂlbedeckneduse="optional"

EXJAMPLE 1

In FXPRESS:

TYPE compoundplaneanglemeasure = ARRAY [1:3] OF REAL;
END TYPE;

Th¢ simple type that supports aggregations of REAL must be defined as Tns:List-double, as shown in the
example in 7.2.2.3.1. The unrestricted complexType that supports aggregations of REAL must be defined :
Tng: Seg-double, as shown in the example,in 7.2.2.3.2. The XML data type corresponding to
compoundplaneanglemeasure is:

w2

<xs:complexType name='Compoundplaneanglemeasure">
<xs:simpleContenty>
<xs:restriction base="Tns:Seg-double">
<xs:sinfpléeType>
<xg<¥Pestriction base="Tns:List-double">
xxs:minLength value="3"/>
<xs:maxLength value="3"/>
</xs:restriction>
</xs:simpleType>
<xs:attribute ref="exp:arraySize" fixed="3" />
<xs:attribute ref="exp:cType" fixed="array" />
</xs:restriction>
J’.IllpJ.Ek_/UIl Lellt
</xs:complexType>

EXAMPLE 2

In EXPRESS

TYPE length measure = REAL; END TYPE;

TYPE measurements = LIST [1:?] OF length measure;
END TYPE;
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The simple type that supports aggregations of length measure must be defined as Tns:List-

Length measure, as shown in the example in 7.2.2.3.1. The unrestricted complexType that supports

aggregations of length measure must be defined in the derived XML schema as shown in the examples in

7.223.2.

And the XML data type corresponding to the EXPRESS type measurements is:

<xs:complexType name="Measurements">
<xs:simpleContent>
<xs:restriction base="Tns:Seg-Length measure">
<xs:simpleType>
<xs:restriction base="Tns:List-Length measure">

<xs:minLength value="1"/>
</xs:restriction>
</xs:simpleType>
<xs:attribute ref="exp:cType" fixed="1list" />
<xs:attribute ref="exp:arraySize" use="optional" />
</xs:restriction>
</xs:simpleContent>
</xs:complexType>

7.22.3.1 Simple list type supporting aggregations

When the list-of-values form for representation of the EXPRESS aggregation data type is specified

Clduse 7.2.2, the corresponding XML Schema data type is based on a simple list data type. The

form:

<xs:simpleType name="list-type" >
<xs:list itemType="base-type" />
</xs:simpleType>

where:

—| 1ist-type shall be "List-{, followed by the local part of the name of the XML schema d

type that corresponds to the base=type of the aggregation data type, as specified in 7.2 or 7.3.

— | base-type shall berthe qualified name of the XML schema data type that corresponds to

bade-type of the aggregation data type, as specified in 7.2 or 7.3.

Only one such definition is needed for all EXPRESS aggregation types having the same base-type.

EXIAMPLE

In FXPRESS:

sinple list data type shall be defined in the derived XML s¢heéma by a simpleType definition of th

ata

the

TYPE CompoundPlaneAngleMeasure = ARRAY [1:3] OF REAL;
END TYPE;

TYPE length measure = REAL; END TYPE;

TYPE measurements = LIST [1:?] OF length measure;
END TYPE;

The corresponding simple types are defined in the derived XML schema as:

<xs:simpleType name="List-double">
<xs:list itemType="xs:double"/>

©ISO 2007 - All rights reserved
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</xs:simpleType>

<xs:simpleType name="List-Length measure">
<xs:list itemType="Tns:Length measure"/>
</xs:simpleType>

7.2.2.3.2 Unrestricted complexType supporting aggregations

A single unrestricted complexType supports all aggregations (ARRAY, BAG, LIST, SET) of a given
EXPRESS base-type. The XML data type that corresponds to each specific aggregation data type

with that base-type 1s a restriction of the unrestricted complexType.
The

copplexType. Only one such definition is needed for all EXPRESS aggregation types having the
sarhe base-type. The definition shall have the form:

whkre:

thaf corresponds to the base-type of the aggregation data type, as specified in 7.2 or 7.3.

typle that corresponds to the base-type of the aggregation data type, as specified in 7.2 or 7.3.

EXIAMPLE 1

In EXPRESS:

Thd

derived XML schema shall contain a complexType definition for the unrestricted

<xs:complexType name="seg-type'">
<xs:simpleContent>
<xs:extension base="Tns:list-type">
<xs:attribute name="ref" type="xs:IDREF" use="optional"/>
<xs:attribute ref="exp:arraySize" use="optional"/>
<xs:attribute ref="exp:itemType" fixed="base-type" />
<xs:attribute ref="exp:cType" default&™get"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>

Tns :1list-type shall be the qualified name for the simple list-type defined in 7.2.2.3.1 above,

seqg-type shall be "seqg-", followed by the local part of the name of the XML schema data t

base-type, the itemTypetattribute value, shall be the qualified name of the XML schema d

Ipe

ata

umsestricted complexType for aggregations of REAL must be defined in the derived XML schema, as:

TYPE €@mpoundPlaneAngleMeasure = ARRAY [1:3] OF REAL;
ENR_TYPE;

36

<xs:complexType name="Seqg-double">

<xs:simpleContent>
<xs:extension base="Tns:List-double">
<xs:attribute name="ref" type="xs:IDREF" use="optional"/>
<xs:attribute ref="exp:arraySize" use="optional"/>
<xs:attribute ref="exp:itemType" fixed="xs:double" />
<xs:attribute ref="exp:cType" default="set"/>
</xs:extension>
</xs:simpleContent>

</xs:complexType>
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This definition appears only once, even if the context schema contains several aggregation types whose base-
type is REAL.
EXAMPLE 2

In EXPRESS:

TYPE length measure = REAL; END TYPE;

TYPE measurements = LIST [1:?] OF length measure;
END TYPE;

Thg¢ unrestricted complexType for aggregations of length measure must be defined in the derived XML
schema, as:

<xs:complexType name="Seg-Length measure">
<xs:simpleContent>
<xs:extension base="Tns:List-Length measure">
<xs:attribute name="ref" type="xs:IDREF" use="optieémnal"/>
<xs:attribute ref="exp:arraySize" use="optional\/s>
<xs:attribute ref="exp:itemType" fixed="Tns:Length measure " /
<xs:attribute ref="exp:cType" default="set"/[>
</xs:extension>
</xs:simpleContent>
</xs:complexType>

This definition appears only once, even if the context schema contaias several aggregation types whose base-
typp is length measure

7.22.4 Aggregates of aggregation data types

When the base-type of the EXPRESS aggregation ‘data type (called #ype A below) is another
aggregation data type, or a defined data typewhose fundamental type is another aggregation data type,
the]corresponding XML schema data type-shall have the multi-dimensional array structure. The
striicture of the corresponding XML schema data type shall be as specified in this subclause.

An| EXPRESS aggregation datastype (SET, LIST, BAG or ARRAY) is said to be nested, if it appeard in
the|context schema as the base-<type of another aggregation data type.

Le{ the deepest underlying/type of an aggregation type be determined as follows: If the base-typq of
the| aggregation is amranonymous aggregation type, a defined data type whose underlying type is|an
aggregation type,‘na SELECT type whose working select list contains a single defined data type
whpse underlying type is an aggregation type, the deepest underlying type is the deepest underlyjng
typle of that dggregation. Otherwise, the deepest underlying type is the base-type of the aggregation

Type Bshall be the deepest underlying type of type A.

The complexType corresponding to fype A shall have a content model that only allows elements
corresponding to fype B. In addition, the complexType shall specify fixed values for the
exp:itemType attribute, and the exp: cType attribute, as specified below.

The XML data type shall have the form:

<xs:complexType>
<xs:sequence>
<element-or-group ref="base-instance"
minOccurs = "lower-bound" maxOccurs = "upper-bound" />
</xs:sequence>
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<xs:attribute name="ref" type="xs:IDREF" use="optional"/>

<xs:attribute ref="exp:arraySize" wusage/>
<xs:attribute ref="exp:itemType" fixed="base-instance"/>
<xs:attribute ref="exp:cType" fixed="aggregate-types" />

</xs:complexType>
where:

— base-instance: If type B is an entity data type, base-instance shall be the qualified name
of the corresponding complexEntity group (see 7.5.6.2). If fype B is a SELECT data type, base-
instance shall be the qualified name of the corresponding group or instance element (see 7.3.4).

Ot]ﬁerw15e, base-instance shail be the qualilled name ot e COITCSpOIldlIlg INStance etement (pee
7.4)).

—| element-or-group is xs:element, if base-instance is an element, or xs : grotip; if bage-
ingtance is a group.

NQTE 1 In general, base-instance is an clement. But base-instance isc group if type B 1s a
SELECT data type (see 7.3.4) or an entity data type that uses the inheritance-free mapping (see 7.5).

— | aggregate-types is a list of the keywords for the EXPRESS aggregation data types that jre
patft of the multi-dimensional structure, in order, with the keyword for #ype A first and the keyword [for
the| most nested aggregate last. Each keyword shall be one ofi¢'set” for SET, "bag" for BAG,
"list"™ for LIST, "array" for ARRAY, "list-unique!”)for LIST OF UNIQUE, "arrgdy-
unfque" for ARRAY OF UNIQUE, array-optional fOorMRRAY OF OPTIONAL, and arrgy-
opfional-unique for ARRAY OF OPTIONAL UNIQUE. “The items in the list shall be separated|by
whitespace.

— | lower-bound: When none of the base-types-are OPTIONAL, and the lower bound on the sizd of
eadh collection is given and evaluates to a constant, the value of the minOccurs attribute shall|be
spdcified as the product of the lower bounds.of each aggregation data type. Otherwise, the valug of
thelminOccurs attribute shall be 0. If the,lower bound evaluates to '1', the minOccurs attribute nmay
be pmitted.

— | upper-bound: When the upper bound on the size of each collection is given and evaluates tp a
constant, the value of the magQccurs attribute shall be specified as the product of the upper boundg of
eadh aggregation data type: Otherwise, the value shall be “unbounded”.

— | usage: When type A and all of the nested aggregation data types are ARRAYS, and none of them
are| optional, and)'all of the index range bounds on type A and the nested ARRAYSs evaluate| to
constants, arraySize shall be declared fixed="size; ... sizey", where size; ... sikey
aref the sizes of fype A and all the nested aggregates that are part of the multi-dimensional structuref in
order with-the size of #fype A first and the size of the most nested aggregate last. When type A and|all
of the nested aggregation data types are ARRAYS, and none of them are optional, and the index ram
bo v A pestedARRAY s-doesnotevaluate-to-a-eonstan S
declared use="required". Otherwise, arraySize shall be declared use="optional™.

..... na A _oxr o a Lha
Cl O P O y—O

NOTE 2 If the aggregate is an ARRAY, what is given in the EXPRESS syntax is the LOINDEX and HIINDEX
values — the subscript range. The size of the dimension is the difference between the index values plus 1.

NOTE 3 The multi-dimensional array form is a special case of the "sequence-of-elements" form specified in
7.2.2.2. It has the same structure, but the component instance elements represent values of the deepest
underlying type instead of the base-type of fype A. The proper interpretation of this structure depends on the
values of arraySize and possibly cType.
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NOTE 4 This XML schema data type is used to represent the values of the array as specified in 9.8.5.3 or
9.8.5.4.

EXAMPLE 1

In EXPRESS:

TYPE Matrix = ARRAY[1:3] OF ARRAY[1:2] OF OPTIONAL REAL;
END TYPE;

ENTITY X;
matrix : Matrix;
END ENTITY;

In XML Schema:

<xs:complexType name="Matrix">

<xs:sequence>

<xs:element ref = "exp:double-wrapper" minOceurs="0"

maxOccurs="6"/>

</xs:sequence>

<xs:attribute name="ref" type="xs:IDREF" @wse="optional"/>

<xs:attribute ref = "exp:arraySize" fixed = "3 2"/>

<xs:attribute ref "exp:itemType" fixéd = "exp:double-
wrapper"/>

<xs:attribute ref = "exp:cType" fixed = "array array-
optional"/>
</xs:complexType>

In XML instance data (as it would appear inside an accessor element):

<exp:double-wrapper pos = "0 0">1.0</exp:double-wrapper
<exp:double-wrapper.gos = "0 1">2.0</exp:double-wrapper
<exp:double-wrappef ypos = "1 0">0.0</exp:double-wrapper

<exp:double-wrapper pos "1 1">4.0</exp:double-wrapper
<exp:double-wrapper pos "2 0">0.0</exp:double-wrapper
<exp:double-wWrapper pos = "2 1">5.4</exp:double-wrapper

vV V.V V VYV

EXJAMPLE 2 multi-dimensional aggregation of simple types:

In FXPRESS:

TYPE direction vectors = LIST[1:3] OF ARRAY[1:2] OF REAL;
END \FYPE;

In XML'Schema:

<xs:complexType name="Direction vectors">

<xs:sequence>

<xs:element ref = "exp:double-wrapper" minOccurs="2"

maxOccurs="6"/>

</xs:sequence>

<xs:attribute name="ref" type="xs:IDREF" use="optional"/>

<xs:attribute ref = "exp:arraySize" fixed = "3 2"/>

<xs:attribute ref "exp:itemType" fixed = "exp:double-
wrapper"/>

<xs:attribute ref = "exp:cType" fixed = "list array"/>
</xs:complexType>
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In XML instance data (as it would appear inside an accessor element)::

<exp:double-wrapper pos = "0 0">1.0</exp:double-wrapper>
<exp:double-wrapper pos = "0 1">2.0</exp:double-wrapper>
<exp:double-wrapper pos = "1 0">0.0</exp:double-wrapper>
<exp:double-wrapper pos = "1 1">4.0</exp:double-wrapper>
<exp:double-wrapper pos = "2 0">0.0</exp:double-wrapper>
<exp:double-wrapper pos = "2 1">5.4</exp:double-wrapper>

7.2

2.5 Aggregates of ENUMERATION data types

When the base-type of the EXPRESS aggregation data type is a defined data type whose fundamental
type is an ENUMERATION type, the corresponding XML Schema data type shall be asispecified in
7.202.3.
EXIAMPLE
In EXPRESS:
TYPE material type = ENUMERATION OF (steel, copPger, plastic);
END TYPE;
TYPE list of materials = SET [1:?] of material type;
END TYPE;
In XML Schema:
<xs:simpleType name = "Material: Eype">
<xs:restriction base = "xs:string">
<xs:enumeration valuei= "steel"/>
<xs:enumeration value = "copper"/>
<xs:enumeration wallie = "plastic"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="List-Material type">
<xs:list itemIype="Tns:Material type"/>
</xs:simpleT{pe>
<xs:complexType name="Seg-Material type">
<xs:simpleContent>
<¥s:extension base="Tns:List-Material type">
<xs:attribute name="ref" type="xs:IDREF" use="optional"/>
<xs:attribute ref="exp:arraySize" use="optional"/>
<xs:attribute ref="exp:itemType" fixed="Tns:Material type"/>
) EeR A SO ey £_n PN L AR T TN " ol E N e ey | | £ —
s+arEEribut ref erefye defout
</xs:extension>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="List of materials">
<xs:simpleContent>
<xs:restriction base="Tns:Seg-Material type">
<xs:simpleType>
<xs:restriction base="Tns:List-Material type">
<xs:minLength value="1"/>
</xs:restriction>
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</xs:simpleType>
<xs:attribute ref="exp:arraySize" use="optional"/>
<xs:attribute ref="exp:cType" fixed="set" />
</xs:restriction>
</xs:simpleContent>
</xs:complexType>

7.2.2.6 Aggregates of SELECT data types

When the base-type of the EXPRESS aggregation data type is a defined data type whose fundamental
type is a SELECT type, and the working select-list of the select type (see 7.3.4.1) contains only one
the
suljclause in 7.2.2 specified for that data type shall apply. In all other cases, when the base- type of the
EXIPRESS aggregation data type is a defined data type whose fundamental type is a SELECT) type, the
corresponding XML schema data type shall be a complexType.

If the underlying type of the defined data type is not the same as the fundamental €ype (that is, if the
deffined data type is a specialization of a SELECT type), the complexType shall’be as specified in
7.202.2, using the defined data type as the base-type.

In all other cases, the complexType shall have the form:

<xs:complexType>
<xs:sequence>
<group-or-element ref="base-group"
minOccurs="1ower-bound"
maxOccurs="upper-bound" />
</xs:sequence>
<xs:attribute name="ref" type="xs:IDREF" use="optional"/>
<xs:attribute ref="exp:arraySize" usage/>
<xs:attribute ref="exp:itemType" fixed="base-type"/>
<xs:attribute ref="exp:cType" fixed="aggregate-type" />
</xs:complexType>

whEre:

—| base-group is the qualified name of the XML group or instance element that corresponds to fthe
deffined data type, as specified/in 7.3.4.

—| group-or-element: shall be xs:group if base-group is a group, otherwise, xs:element.

—| lower-bound: When the EXPRESS aggregate-type is not ARRAY OF OPTIONAL, and the loyer
boynd on thesize of the EXPRESS aggregate collection is given and does not evaluate to a constant; it
is fhe value-of the lower bound, represented as a decimal integer. Otherwise, it is '0". If the loyer
boyndevaluates to '1', the minOccurs attribute may be omitted.

— upper-bound is the upper bound on the EXPRESS aggregate, represented as a decimal integer.
When the EXPRESS aggregate is an ARRAY and the upper bound on the EXPRESS aggregate is given
and evaluates to a constant, the maxOccurs value shall be (HiIndex (¢) — LoIndex(a) + 1),
where a is the aggregation data type. When the EXPRESS aggregate is not an ARRAY, and the upper
bound on the EXPRESS aggregate is given and evaluates to a constant, the value shall be the value of
the upper bound represented as a decimal integer. Otherwise the value shall be "unbounded”.

— base-type is the qualified name of the XML data type corresponding to the base-type of the
aggregate, that is, the defined data type whose fundamental type is the SELECT data type, as specified
in 7.3.
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— aggregate-type is the keyword for the EXPRESS aggregate type, one of: "set" for SET,
"bag" for BAG, "1ist" for LIST, "array" for ARRAY, "list-unique" for LIST OF UNIQUE,
"array-unique" for ARRAY OF UNIQUE, array-optional for ARRAY OF OPTIONAL, and
array-optional-unique for ARRAY OF OPTIONAL UNIQUE.

— usage: When the EXPRESS aggregate type is ARRAY and the upper and lower bounds on the
array evaluate to constants, arraySize shall be declared fixed="upper-bound", where upper-
bound is as defined above. When the EXPRESS aggregate type is ARRAY and the upper and lower
bounds on the array do not evaluate to constants, arraySize shall be declared use="required".
Otherwise, arraySize shall be declared use="optional"

NO
val
difi
NO

the
of ¢

EX

In1

In

TE 1 If the aggregate is an ARRAY, what is given in the EXPRESS syntax is the LOINDEX and HIANJ
les — the subscript range. The minimum and maximum size of the aggregate values is the same —
erence between the index values plus 1.

TE 2 This form is identical in all regards to the "sequence-of-clements" form specified in 7:2.2.2, except

content model of the complexType is a repeating group instead of a repeating element’ It is a "seque
lements" representation for the purposes of any other clause.

AMPLE

EXPRESS:

TYPE Label = STRING;
END TYPE;

TYPE Length measure = REAL;
END TYPE;

TYPE Traffic light = ENUMERATIONYOF (red, yellow, green);
END TYPE;

TYPE Inner = SELECT (Label,Length measure);
END TYPE;

ENTITY Pipe;
END ENTITY;

TYPE S = SELECT (Length measure, Traffic light, Pipe, Inner);
END TYPE;

TYPE Select collection = SET OF S;
END TYEE;

KMIS.Schema, the declaration corresponding to SELECT COLLECTION is:

EX
the

hat
hce

42

STCOMPIEXTYPE Name = "SEleCct_Collection
<xs:sequence>
<xs:group ref="Tns:S"
minOccurs = "0" maxOccurs = "unbounded"/>
</xs:sequence> <xs:attribute name="ref" type="xs:IDREF"
use="optional"/>
<xs:attribute ref ="exp:cType" fixed = "set"/>
<xs:attribute ref="exp:arraySize" use = "optional"/>
<xs:attribute ref="exp:itemType" fixed="Tns:S"/>
</xs:complexType>
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7.2.2.7 Aggregates of ENTITY data types

When the base-type of the EXPRESS aggregation data type is an entity data type, the corresponding
XML schema data type has the the sequence of entity instances form, and the corresponding XML
schema data type shall be a complexType having the form:

<xs:complexType>
<xs:sequence>
<xs:group ref="base-complexEntity-group"
minOccurs="1ower-bound"
maxOccurs="upper-bound" />

S+secuerce
<xs:attribute name="ref" type="xs:IDREF" use="optional"/>
<xs:attribute ref="exp:arraySize" usage/>
<xs:attribute ref="exp:itemType" fixed="base-instance"/>
<xs:attribute ref="exp:cType" fixed="aggregate-type" />

</xs:complexType>

where:

— | base-instance is the qualified name of the entity instance element-corresponding to the base-
type of the aggregate, as specified in 7.5.5.

— | base-complexEntity-group is the qualified name of the-edmplexEntity group correspondjng
to the base-type of the aggregate, as specified in 7.5.6.2.

— | lower-bound: When the lower bound on the size ofithe collection is given and evaluates tp a
conpstant, the value of minOccurs is the value of the~lower bound on the EXPRESS aggregite,
repiresented as a decimal integer. Otherwise, the value shall be "0".

=+

— | upper-bound is the upper bound on the EXPRESS aggregate. When the EXPRESS aggregatg is
an ARRAY and the upper bound on the EXPRESS aggregate is given and evaluates to a constant, the
makOccurs value shall be (HiIndex(d)) - LoIndex(a) + 1), where a is the aggregation data
type. When the EXPRESS aggregate is not an ARRAY, and the upper bound on the EXPRHSS
aggregate is given and evaluates. to a constant, the value shall be the value of the upper bound
repiresented as a decimal integer:\Otherwise the value shall be "unbounded”.

NQTE 1 If the EXPRESS aggregate is an ARRAY, the value of the lower and upper bounds = HiIndex (a)| -
Lol[ndex (a) + 1,wherea is the aggregation data type.

— | aggregate~type is the keyword for the EXPRESS aggregate type, one of: "set" for SET,
"bag" for BAG"1ist" for LIST, "array" for ARRAY, "list-unique" for LIST OF UNIQE,
"array-uhhque" for ARRAY OF UNIQUE, array-optional for ARRAY OF OPTIONAL, and
arfay-8ptional-unique for ARRAY OF OPTIONAL UNIQUE.

i AESrees P ARRA the
array evaluate to constants, arraySize shall be declared fixed="upper-bound", where upper-
bound is as defined above. If the EXPRESS aggregate type is ARRAY and the upper and lower bounds
on the array do not evaluate to constants, arraySize shall be declared use="required".
Otherwise, arraySize shall be declared use="optional"

— —usaqg v, aia—t1 PP afita—T1ow wivgessie O

NOTE 2 This form is identical in all regards to the "sequence-of-elements" form specified in 7.2.2.2, except that
the content model of the complexType may be a repeating group instead of a repeating element. It is a
"sequence of elements" representation for the purposes of any other clause.

EXAMPLE
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In EXPRESS:

ENTITY Pt3d;
-- additional attributes skipped
END ENTITY;

TYPE Pt3dSet = SET OF Pt3d;
END TYPE;

ENTITY Pt2d;
-- additional attributes skipped
END ENTITY;

In

7.2

EX

TYPE Pt2dList = LIST OF Pt2d;
END TYPE;

KML Schema:

<xs:complexType name="Pt3dset">
<xs:sequence>
<xs:group ref="Tns:Pt3d-complexEntity-group!
minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
<xs:attribute name="ref" type="xs:IDREF" (use="optional"/>
<xs:attribute ref="exp:arraySize" use=loptional"/>
<xs:attribute ref="exp:itemType" fixed="Tns:Pt3d"/>
<xs:attribute ref="exp:cType" fixed="set"/>
</xs:complexType>

<xs:complexType name="Pt2dlist">
<xs:sequence>
<xs:group ref="Tns:Pt2d#ComplexEntity-group"
minOccurs="0" maxOcgurs="unbounded"/>
</xs:sequence>
<xs:attribute name="tef" type="xs:IDREF" use="optional"/>
<xs:attribute ref=sWlexp:arraySize" use="optional"/>
<xs:attribute refs="exp:itemType" fixed="Tns:Pt2d"/>
<xs:attributegref="exp:cType" fixed="1list"/>
</xs:complexType>

3 Constructed-data types

PRESS defines\two kinds of data types, called "constructed data types", that can only occur in

deffinition of a-defined data type. There are no XML Schema data types that correspond to

CO1j

7.2

structed.data types as such, because in EXPRESS they cannot be the data type of anything.

31 ENUMERATION data types

the
the

The XML schema data type that corresponds to an ENUMERATION data type is the one that
corresponds to the EXPRESS defined data type. See 7.2.4 and 7.3.3.

7.2

3.2 SELECT data types

The XML schema data type that corresponds to a SELECT data type is the one that corresponds to the
EXPRESS defined data type. See 7.2.4 and 7.3.4.

44
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7.2.4 Defined data types

For each EXPRESS defined data type, the corresponding XML schema data type is a named data type
defined by an XML schema data type definition. The XML data type name and its definition shall be
as specified in 7.3.

7.2.5 ENTITY data types

For each EXPRESS entity data type, the corresponding XML schema data type is a named data type
defined by an XML schema data type definition. The XML data type name and its definition shall be
as specified in 7.5.

7.3 XML Schema definitions and declarations for EXPRESS defined data types

An| EXPRESS defined data type is a data type that is defined by an EXPRESS type declaration. The
type declaration defines the data type in terms of an underlying type. The defined data type is said to
be a specialization of the underlying type. The underlying type of an EXPRESS defined data type,
hoywever, may itself be an EXPRESS defined data type, which is defined by“an EXPRESS type
dedlaration to be based on another underlying type, and so on. Ultimately, thére is a fundamental type
that is not itself an EXPRESS defined data type, but rather a data typeZdefined by the EXPRHSS
lanjguage.

NQTE 1 The terms defined data type, underlying type, specialization,and fundamental type are taken from JSO
10303-11:2003 and are used extensively in this Part of ISO 10303 in defining the mapping of defined data types
and the encoding of their values.

For each EXPRESS defined data type that is declared in, or explicitly interfaced into the context
schlema, the derived XML schema shall contain an XML schema data type definition.

The XML schema data type definition shall depend on the underlying type of the EXPRESS defined
datp type, as follows:

— | If the underlying type of the defined data type is a simple data type (BINARY, BOOLERN,
INTEGER, LOGICAL, NUMBER, REAL; or STRING), the XML schema data type definition shall bd as
spdcified in 7.3.1.

— | If the underlying typ¢ of the defined data type is an aggregation data type (ARRAY, BAG, LIST] or
SET), the XML schema-data type definition shall be as specified in 7.3.2.

— | If the underdying type of the defined data type is an ENUMERATION data type, the XML schema
datp type definition shall be as specified in 7.3.3.

— | If thexunderlying type of the defined data type is a SELECT data type, the XML schema data type
deIIinition shall be as specified in 7.3.4.

— If the underlying type of the defined data type is another defined data type, the XML schema data
type definition shall be as specified in 7.3.5.

The derived XML schema may also contain a corresponding instance element declaration, as specified
in 7.4.3. The XML data type definition shall be independent of, and appear outside of, the instance

element declaration.

NOTE 2 The underlying type of an EXPRESS defined data type cannot be an entity data type.
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7.3.1 Simple underlying types

When the underlying type is a simple data type (BINARY, BOOLEAN, INTEGER, LOGICAL, NUMBER,
REAL, or STRING), the corresponding XML schema data type definition shall be as specified in this
subclause.

When the underlying type is a BINARY data type, the XML data type definition shall be as specified in
7.3.1.1.

When the underlying type is BOOLEAN, INTEGER, LOGICAL, NUMBER or REAL, the XML data type
definition shall be as qpe(‘iﬁpd in73172

When the underlying type is a STRING data type, the XML data type definition shall be as specified in
7.311.3.

7.311.1 Definitions for BINARY data types

When the underlying type is a BINARY data type, the XML data type definition/shall have the form:

<xs:complexType name = "identifier">
<xs:simpleContent>
<xs:restriction base = "exp:hexBinary">

</xs:restriction>
</xs:simpleContent>
</xs:complexType>

where:

— | identifier is derived from the EXPRESScidentifier for the defined data type as specified in
7.12.

When the underlying type is a constrained BINARY data type (see 7.2.1.1.1), the XML data type
deffinition shall have the form:

<xs:complexType name <\\'identifier">
<xs:restriction baseg="exp:hexBinary">
<xs:minLength ‘vdlue="minLength" />
<xs:maxLength)value="maxLength" />
<xs:attrilkbuPe name="extraBits" fixed="remainder" />
</xs:restriction>
</xs:complexType>

where:

—| identifier and binary-type are as above, and

— minLength, maxLength and remainder are as specified in 7.2.1.1.1.

7.3.1.2 Definitions for BOOLEAN, INTEGER, LOGICAL, NUMBER Or REAL

When the underlying type is BOOLEAN, INTEGER, LOGICAL, NUMBER or REAL, the corresponding
XML data type definition shall have the form:

<xs:simpleType name = "identifier">

<xs:restriction base = "underlying-type">
</xs:restriction>
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</xs:simpleType>
where

— identifier is derived from the EXPRESS identifier for the defined data type as specified in
7.1.2, and

— underlying-type is the XML schema data type corresponding to the underlying type, as
specified in 7.2.1.

7.3.1.3 Definitions for STRING data tvpes

When the underlying type is an unconstrained STRING data type, the corresponding XML data type
defiinition shall have the form:

<xs:simpleType name = "identifier">
<xs:restriction base = "xs:normalizedString">
</xs:restriction>

</xs:simpleType>

where

—| identifier is derived from the EXPRESS identifier for thé/defined data type as specified in
7.112.

When the underlying type is a constrained STRING datatype (see 7.2.1.7.1), the XML data type
deffinition shall have the form:

<xs:simpleType name = "identifier">
<xs:restriction base="xs:normal\dzedString">
<xs:minLength value="minLength" />
<xs:maxLength value="maxLength" />
</xs:restriction>
</xs:simpleType>

whkre:
—| identifier is as abeye:

— | minLength shall,be the fixed length specified for the EXPRESS STRING data type, if i{ is
dedlared FIXED~Otherwise, the xs:minLength facet shall be omitted.

o

— | maxLergth shall be the maximum or fixed length specified for the EXPRESS STRING data tyy

7.312 Aggregate underlying types

When the underlying type of the EXPRESS defined data type is an aggregation data type — a SET,
LIST, BAG or ARRAY type — the XML Schema data type that corresponds to the underlying type
depends on several factors, as specified in 7.2.2. The form of the XML Schema data type definition
for the defined data type depends on the form of the XML Schema data type corresponding to the
underlying, but all of them are complexTypes.

Therefore, the corresponding XML data type definition shall have the general form:

<xs:complexType name="identifier">
(body)
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</xs:complexType>

where:

— identifier is derived from the EXPRESS identifier for the defined data type as specified in

7.1

.2, and

— (body) is the model of the complexType that corresponds to the underlying aggregation data

typ

e, as specified in 7.2.2.

NOTE For all practical purposes, the data type definition is identical to the corresponding data type, except that

na

7.3

Wh
col
dat

For
sch

EX

Th

wh

EX]

In |

he="1dentifier" 1s added to the mitial <xs:complexType> element.
L3 ENUMERATION underlying types

en the underlying type of the EXPRESS defined data type is an ENUMERATION ,ddta type,
responding XML schema data type shall be a simpleType that is defined as_@'restriction of
p type xs : string using enumeration facets.

each enumeration item in the EXPRESS type declaration, there shall‘be a corresponding X1
ema enumeration facet whose value shall be the string value comprising the characters of

PRESS identifier for the enumeration item, all in lower case.

it is, the XML schema data type definition shall have the forf:

<xs:simpleType name = "identifier">

<xs:restriction base = "xs:string">
<xs:enumeration value = "enum<~item-1"/>
<xXs:enumeration value = "enum-item-n"/>

</xs:restriction>
</xs:simpleType>

C1e:

identifier is derived from*the EXPRESS identifier for the defined data type as specified
2, and

enum-item-1...Cenum-item-n are the identifiers for the EXPRESS enumeration items|
er case.

AMPLE

EXPRESS:

TYPE source = ENUMERATION OF (made,bought,not known);

the
the

ML
the

in

END TYPE;

In XML Schema:

48

<xs:simpleType name="Source">
<xs:restriction base="xs:string">
<xs:enumeration value="made"/>
<xs:enumeration value="bought"/>
<xs:enumeration value="not known"/>
</xs:restriction>
</xs:simpleType>
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4 SELECT underlying types

When the underlying type of the EXPRESS defined data type is a SELECT data type, the
corresponding XML schema data type shall depend on the number of data types in the working select

list

as specified in 7.3.4.1.

If the working select list contains no data types, the SELECT data type is not mapped to the derived
XML schema.

If't

tha} data type, and

typ

Otherwise, the derived XML schema shall contain an XML group declaration, as specified in 7.3.4

ang
sha

NO

element (see 7.4). Instead, the group specified in 7.3.4.2 is the)equivalent of the instance element for

SE

7.3

Th

the

(i
sel

wh

apy
list
sel

€ WOrKing select [ist contains only one data type.
the corresponding XML Schema data type shall be the XML Schema data type that corgespond

the corresponding instance element shall be the instance element that correspends to that d
c.

| a complexType declaration, as specified in 7.3.4.3. The corresponding XML Schema data ty
Il be the complexType specified in 7.3.4.3.

TE For a SELECT data type that has more than one type in the selectist, there is no corresponding instal

LECT data type.

(4.1 Working select list
e working select list for the SELECT data type-shall be developed as follows:

The working select list shall be initialized to the set of EXPRESS data types in the select-list
SELECT data type.

For each EXPRESS data_type in the working select list that is a defined data type wh
ect list and replaced by-all'of the data types in the select-list of its underlying SELECT type.

The previous step-shall be repeated until there are no defined data types in the working select
pse (immediate) underlying type is a SELECT type.

ear in_the corresponding subtypes group (if any, see 7.5.6.1) shall be added to the working sel

ect]ist.

imediate) underlying type-is.a/SELECT type, the defined data type shall be deleted from the workj

EXxception: no data type shall be added to the working select list that is already on the work]

to

ata

.2,
pe

hce
the

of

hse
ng

list

For eack EXPRESS entity data type that appears in the working select list, all of the subtypes that

ect
ng

NOTE 1 Using the type graph associated with the entity data type (see 7.5.1), every leaf node that has a path to
the node corresponding to the entity data type represents a possible subtype, and every node that lies on such a
path represents a possible subtype.

No data type that is already on the working select list shall be added to the working select list.

All abstract entity data types (see 6.3) shall be deleted from the working select list.

NOTE 2 The working select list is the set of all EXPRESS data types whose instances are admissible as
instances of the original SELECT data type. Nested SELECT data types are expanded into the list.
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NOTE 3 A defined data type whose underlying type is another defined data type is not replaced/expanded in
the working select list, even when its fundamental type is a SELECT data type. A defined data type whose
underlying type is another defined data type is always treated as a specialization and that information is retained
in the XML schema type model.

EXAMPLE 1

In EXPRESS:

TYPE an_int = INTEGER;
END TYPE;

TYPE an_odd int= an_int;
WHERE odd : NOT (SELF = 2* (SELF/2));
END TYPE;

TYPE my select = SELECT (an_int, an odd int);
END TYPE;

Warking select list for MY SELECT: {an_int, an_odd_int }.
EXIAMPLE 2 (continue from above)

In FXPRESS:

TYPE my select2 = SELECT (an_odd int);
END TYPE;

Warking select list for MY SELECT2: {an_odd_int }. Sge 7.6.3.2 for an example of an attribute of type
my]| select2.

7.314.2 XML group declaration for SEEECT data types

When the underlying type of the EXRRESS defined data type is a SELECT data type that has a
wolking select list containing more than one data type, the derived XML schema shall contain a
grpup declaration that correspofids'to the EXPRESS defined data type.

The¢ name of the group shall'be derived from the EXPRESS identifier for the defined data type as
spdcified in 7.1.3.

The contents of the.group is derived from the working select list of the SELECT data type as specifigd
in7.3.4.1

The¢ group.shall contain a single choice element. For each EXPRESS data type in the working
selectist; the choice element shall contain an element declaration for the instance element
Co‘rrPQpnnding to that EXPRESS data type (as Qperiﬁpd in 7.4) or for each of the instance elements
found in its subtype group (see 7.5.6.1). The element declaration shall have a ref attribute whose
value is the qualified name of the instance element.

That is, the group declaration shall have the form:
<xs:group name = "identifier" >
<xs:choice>

<xs:element ref="select-list-item-1"/>

<xs:element ref="select-list-item-n"/>
complexEntity-usage
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</xs:choice>
</xs:group>

€rec

— identifier is derived from the EXPRESS identifier for the defined data type as specified in

7.1

2;

— select-list-item-1... select-list-item-n: the qualified name of each instance element
in the SELECT group contents list, determined as follows:

typ
ref;

NO

— The SELECT group contents list shall be initialized to contain:

— an instance element corresponding to each EXPRESS data type in the working select
that is not an entity, and

— the subtype group definition for each data type in the working select listthat is an entit

— For each subtype group definitions, that subtype group shall be deleted and replaced w
each of the instance elements and subtype groups contained within.

— The previous step shall be repeated until there are no subtype groups in the SELECT gr
contents list, leaving only a set of instance elements.

— Any duplicate instance element in the list shall be deleted.
— Any ABSTRACT instance elements in the list shall be deleted.

complexEntity-usage: If any item of thesworking select list is an instance of an entity d
that may be uncharacterized, the* choice group shall contain <xs:elem
=“exp:complexEntity”/> Otherwise, the complexEntity element shall be omitted.

TE Since every data type in the working'select list is a named data type, the qualified names of the insta|

elements will be derived from the EXPRESS identifiers for the data types as specified in 7.1.3.

EX]

In§

AMPLE

EXPRESS:

TYPE label*® STRING;
END TYPE;

TYPE{ I)ength measure = REAL;
ENDUTYPE;

TYPE traffic light = ENUMERATION OF (red, yellow, green);

list

ith

up

ata
ent

nce

LND TYFR;

TYPE inner = SELECT (label, length measure);
END TYPE;

TYPE s = SELECT (length measure, traffic light, pipe entity, inner);
END TYPE;

ENTITY pipe entity;
name : STRING;
END ENTITY;
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The SELECT group contents list shall be initialized to:

Tns:Label-wrapper
Tns:Length measure-wrapper
Tns:Pipe entity-group
Tns:Traffic light-wrapper

In XML Schema:

7.3
Wi

be
spd

Th

wh

7.1

spd

7.3

OtlierwiSes-the exp:arraySize eclement shall be omitted.

<xs:group name="S">
<xs:choice>
<xs:element ref="Tns:Label-wrapper"/>

<xs:element ref="Tns:Length measure-wrapper"/>
<xs:element ref="Tns:Pipe entity"/>
<xs:element ref="Tns:Traffic light-wrapper"/>
</xs:choice>
</xs:group>

4.3 XML data type definition for SELECT data types

en the underlying type of the EXPRESS defined data type is a SELECT, data type that has a
Iking select list containing more than one data type, the corresponding XML schema data type sh

h complexType whose content model is the group corresponding to the SELECT data type, as
cified in 7.3.4.2.

b complexType definition shall have the form:

<xs:complexType name = "identifier" >
<xs:group ref="group-name" minO&curs="0" maxOccurs="1" />
<xs:attribute name="ref" type="xs:IDREF" use="optional" />
exp:arraySize-usage

</xs:complexType>

C1C

identifier is derived from*the EXPRESS identifier for the defined data type as specified
2.

group-name is theyqualified name of the group corresponding to the SELECT data type,
cified in 7.3.4.2.

exp:arrdySize-usage: If any of the instance elements contained in the SELECT group (
4.2) represent anonymous aggregates, <xs:element ref=“exp:arraySize” use="“optional’

N

all

in

as

see
/>.

VIL

TEA1 _Each instance elementin the Zroup. nnwncpnnr‘inn tothe SETIECT data fypp contains the npﬁnnq] X
=}

attribute path, as specified in 7.4.5. The path attribute specifies the types in the select list that are instantiated
in that value.

NOTE 2 In order to allow accessor elements (see 7.6.3) to refer to a value of the SELECT data type (instead of
containing it), the complexType contains the ref attribute, and allows the choice group to be omitted.
9.4.3 requires either the ref attribute to be present or the content to contain an instance of the choice group.

EXAMPLE Continuing the example in 7.3.4.2 above, the XML complexType declaration would be:

52

<xs:complexType name="S">
<xs:group ref="Tns:S" minOccurs="0" maxOccurs="1"/>
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<xs:attribute name="ref" type="xs:IDREF" use="optional"/>
</xs:complexType>

7.3.5 Defined data type underlying type

When the underlying type of the EXPRESS defined data type is another defined data type, the
corresponding XML schema data type model shall depend on the XML schema data type
corresponding to the fundamental type.

If the XML schema data type corresponding to the fundamental type is a simpleType, the XML
scHema data fype model shall be a simpleType derived Dy restriction from the XML schema dafa
type correspoinding to the underlying type. The XML schema data type definition shall have the
form:

<xs:simpleType name="identifier">
<xs:restriction base="underlying-type" />
</xs:simpleType>

If the XML schema data type corresponding to the fundamental type is a complexType, the XML
schema data type model shall be a complexType derived by restriction ftom the XML schema datg

typle corresponding to the underlying type. The XML schema data type-definition shall have the form:

<xs:complexType name="identifier">
<contentUsage>
<xs:restriction base="underlying-type'">
(content model for the fundamental type)
</xs:restriction>
</contentUsage>
</xs:complexType>

whEre, in either case:

—| identifier is derived from the-EXPRESS identifier for the defined data type as specified
7.112.

in

—| underlying-type is thé_qualified name of the XML schema data type that corresponds to the

underlying-type.

— | contentUsages When the complexType corresponding to the underlying type has comp]
content, contentUsage shall be xs:complexContent. Otherwise, it shall
xstsimpleContent.

to thesinderlying type has complex content, this is the XML particle that describes the content of

—| (content model for the fundamental type): When the complexType Correspon(}ng

ex
be

he

XMIZdata type that corresponds to the fundamental type of the defined data type: the sequerce

particle specified in 7.2.2, if the fundamental type is an aggregation data type, or the group specifi
in 7.3.4.2, if the fundamental type is a SELECT type.

NOTE The content model need not include the XML attributes of the fundamental type.

EXAMPLE 1

In EXPRESS:

TYPE RatioMeasure = REAL;
END_TYPE;

ed
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TYPE NormalisedRatioMeasure = RatioMeasure;
WHERE
WR1 : {0.0 <= SELF <= 1.0};
END TYPE;

In XML Schema:

<xs:simpleType name="Ratiomeasure">
<xs:restriction base="xs:double"/>
</xs:simpleType>

<xs:simpleType name="Normalisedratiomeasure">
<xs:restriction base="Tns:Ratiomeasure"/>
</xs:simpleType>

EXIAMPLE 2
Using the example in 7.3.4.2 above:

In FXPRESS:

TYPE s = SELECT (length measure, traffic light,“pipe entity, inner);
END TYPE;

TYPE s2 = s;
END TYPE;

In XML Schema:

<xs:complexType name="S">
<xs:group ref="Tns:S" minOccurs="0" maxOccurs="1"/>
<xs:attribute name="fef" type="xs:IDREF" use="optional"/>
</xs:complexType>

<xs:complexType name="S2">
<xs:complexContent>
<xs:restriigtion base="Tns:S">
<xs:group ref="Tns:S" minOccurs="0" maxOccurs="1"/>
</xssxrestriction>
</xswoomplexContent>
</xs:complexType>

7.4 Instance elements corresponding to EXPRESS data types

Anlinstance element is an XML element that is named for an EXPRESS data type and represents a
value of that EXPRESS data type.

A by-value instance element is an instance element whose content is the data value.

A by-reference instance element is an instance element that has no content but contains a reference to
a by-value instance element whose content is the data value.

NOTE 1 Most instance elements for data types that are not entity data types will be by-value instance elements.

The instance element corresponding to an EXPRESS entity data type shall be declared as specified in
7.5.
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The instance element corresponding to an EXPRESS data type that is neither an entity data type nor a
select data type shall be declared when any of the following applies:

— the EXPRESS data type appears as the base-type of an aggregation data type that uses the
sequence-of-elements representation (see 7.2.2);

— the EXPRESS data type appears in the working select list of a SELECT data type (see 7.3.4);
— the value of the EXPRESS data type can appear by-reference (see 7.4.6).

Otherwise, the instance element may be declared in the derived XML schema, but it is not required.

Exg¢eptions: The instance element shall not be declared in the derived XML schema when if is
deglared in the Base XML Schema, as indicated in 7.4.1. No instance element shall be declared fqr a
defiined data type whose underlying type is a SELECT data type.

NOTE 2 For a defined data type whose underlying type is a SELECT data type, the XMI\group declared as
spefified in 7.3.4.2 is the equivalent of the instance element. But a defined data type whose’underlying type |s a
deflned data type and whose fundamental type is a SELECT data type (that is, a specialization of a SELECT data
typg), does have an instance element. The above exception does not apply to such-data types.

Th¢ instance element declaration shall be as specified according to the*‘EXPRESS data type in 7.4.1
thrpugh 7.4.4.

NQOTE 3 The typical usage for a value of an EXPRESS data type that is not an entity data type is as the valu¢ of
an fntity attribute. In such cases, the EXPRESS data type value is represented as the content of an XML
element or an XML attribute that represents the EXPRESS efitity attribute (see 7.6). However, a value of an
EXPRESS data type may also appear in an instance docuriient as a component of an aggregation value, or gs a
valfie of a SELECT data type. In these contexts, the valug&imay be represented by an instance element.

7.41 Instance elements for simple data types

The Base XML Schema (see Annex C)-declares an instance element for each EXPRESS simple data
type. The data type of the instance'element is the XML Schema data type that corresponds to [the
EXIPRESS data type, and the instance element adds the instanceAttributes attribute group (pee
7.45).

In pome cases, additional instance elements for simple types may be declared in the derived XML
schema. See below.

7.41.1 BINARY data type

The¢ instanee” element corresponding to the EXPRESS BINARY data type shall be the
exp:hexBinary-wrapper element. Exception: If the EXPRESS BINARY data type specifiep a
ma|ximum or FIXED length, the instance element shall be mapped as specified in 7.4.1.1.1.

The exp:hexBinary-wrapper instance element is declared in the Base XML Schema as follows:

<xs:element name="hexBinary-wrapper" nillable="true" >
<xs:complexType>
<xs:simpleContent>
<xs:extension base="exp:hexBinary">
<xs:attributeGroup ref="exp:instanceAttributes"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
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7.4.1.1.1 Constrained BINARY instance element

When required, the instance element corresponding to an EXPRESS BINARY data type for which a
maximum or FIXED length is specified (see 7.2.1.1.1) shall be declared in the derived XML schema as
follows:

<xs:element name="Binary.minBits.bits-wrapper"
nillable="true">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="binary-type">
<xs:attributeGroup ref="exp:instanceAttributes"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>

where:

— | binary-type is the qualified name of the XML schema data type declared for the constraiped
BINARY data type as specified in 7.2.1.1.1;

=

— | bits is the fixed or maximum length in bits specified for.th¢ EXPRESS data type;

— | minBits shall be set to bits if the length specified for the EXPRESS BINARY data typg is
deglared FIXED; otherwise, it shall be 0.

EXJAMPLE

In FXPRESS:

ENTITY access_authorizgtion;

title : STRING;

codes : LIST OF BEINARY (12)FIXED;
END ENTITY;

Thgt form requires the instahee element corresponding to the LIST base-type BINARY (12) FIXED to be
dedlared:

<xs:element name="Binary.l2.l2-wrapper" nillable="true" >
<xs:complexType>
xs:simpleContent>
<xs:extension base="Tns:Binary.12.12">
<xs:attributeGroup ref="exp:instanceAttributes"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>

74.12  BOOLEAN data type

The instance element corresponding to the EXPRESS BOOLEAN data type is the exp:boolean-
wrapper element. The exp:boolean-wrapper element is declared in the Base XML Schema as
follows:

56 ©ISO 2007 - All rights reserved


https://standardsiso.com/api/?name=e63dbd3d030dcd7da7f6db762e50c161

ISO 10303-28:2007(E)

<xs:element name="boolean-wrapper" nillable="true">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:boolean">
<xs:attributeGroup ref="exp:instanceAttributes"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>

7.41.3 INTEGER data fypp

The instance element corresponding to the EXPRESS INTEGER data type is the exp: long-wrapgder
element. The instance element is declared in the Base XML Schema, as follows:

<xs:element name="long-wrapper" nillable="true" >
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:long">
<xs:attributeGroup ref="exp:instanceAttributes"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>

7.41.4 LOGICAL data type

The¢ instance element corresponding to the EXPRESS LOGICAL data type is the exp:logicqdl-

wrhpper element. The exp:logical-wrapper element is declared in the Base XML Schemal as

follows:

<xs:element name="logical=wrapper" nillable="true">
<xs:complexType>
<xs:simpleContent>
<xs:extension\Pase="exp:logical">
<xs:attributeGroup ref="exp:instanceAttributes"/>
</xs:extension>
</xs:simpleCentent>
</xs:complexType>
</xs:elemedty

7.41.5 NUMBER data type

The “mistance element corresponding to the EXPRESS NUMBER data type is the exp:decimgl-

L

wrapper element. The instance element is declared in the Base XML Schema as follows:

<xs:element name="decimal-wrapper" nillable="true" >
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:decimal">
<xs:attributeGroup ref="exp:instanceAttributes"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
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7.4.1.6 REAL data types

The instance element corresponding to the EXPRESS REAL data type is the exp:double-wrapper
element. The instance element is declared in the Base XML Schema as follows:

<xs:element name="double-wrapper" nillable="true" >
<xs:complexType>

<xs:simpleContent>

<xs:extension base="xs:double">
<xs:attributeGroup ref="exp:instanceAttributes"/>
XS:exXtension

</xs:simpleContent>
</xs:complexType>
</xs:element>

7.41.7 STRING data type

The¢ instance element corresponding to the EXPRESS STRING data type is the exp:strirg-
wrppper element. Exception: If the EXPRESS STRING data type specifies a maximum or FIXNED
lenigth, the corresponding instance element shall be as specified in 7.4.17.1

Th¢ exp:string-wrapper element is declared in the Base XML Schema as follows:

<xs:element name="string-wrapper" nillable¥"true" >
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:normalizedString">
<xs:attributeGroup ref#£'exp:instanceAttributes"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>

7.41.7.1 Constrained STRING.instance element

When required, the instance’ element corresponding to an EXPRESS STRING data for which a
makimum or FIXED length’is specified (see 7.2.1.7.1), shall be declared in the derived XML schema
as follows:

<xs:elemént name="stringtype-wrapper" nillable="true">
<xs<gomplexType>
<xs:simpleContent>
<xs:extension base="Tns:stringtype">
satEributebroup—ref—oxprinstanceittributesy
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>

where:

— stringtype is the local part of the name of the XML schema datatype that corresponds to the
constrained STRING data type as specified in 7.2.1.7.1;
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— Tns:stringtype is the qualified name of the XML schema datatype that corresponds to the
constrained STRING data type.

EXAMPLE

In EXPRESS:

ENTITY user;

title : STRING;

userids : SET OF STRING (8);
END ENTITY;

Ths

7.4

Wh
in
Th

agg
agg

Be
typ

Be
agg

Th
typ

spd

t form requires the instance element corresponding to the SET base-type STRING (8) to be declared:

<xs:element name="String.0.8-wrapper" nillable="true" >
<xs:complexType>
<xs:simpleContent>
<xs:extension base="Tns:String.0.8-wrapper">
<xs:attributeGroup ref="exp:instanceAttributesV/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>

2 Instance elements for anonymous aggregation data types

en an instance element representing an anonymous aggregation data type is required, as specifie
[.4 above, it shall be declared as specified in this subelause.

b instance element for an anonymous aggregation type shall correspond to al// anonymous
regation data types in the context schema that have the same base-type, regardless of the kind of
regate (SET, LIST, BAG or ARRAY).

cause the instance element represents a value of any aggregation data type with the same base-
es, it shall include all of the ref, arraySize, itemType and cType attributes defined in 7.2.2.

cause the instance elemernit may be referenceable (see 7.4.6) or represent a "row" in a higher-leve
regate value, the instance’element shall include the instanceAttributes group (see 7.4.5).

e XML schema data type in the instance element declaration shall depend on the XML schema d
e correspondifig'to the aggregation data type, as specified in 7.2.2, but modified as follows:

If the XML data type corresponding to the aggregation data type has the list-of-values form,|
cifiedin7.2.2, the instance element declaration shall be as specified in 7.4.2.1 below.

hta

as

If£4he XML _data tune correspondina taothe aoaaraaatiaon data $xmo hac tho coqgyonca Af olo
etV

nts

T—Cota—r y PO oo oo ponOTiT o to— T o o o outor—oato—t y POyt o oot~ oSO

form, as specified in 7.2.2, the instance element declaration shall be as specified in 7.4.2.2 below.

— If the XML data type corresponding to the aggregation data type uses the multi-dimensional-array
form, as specified in 7.2.2.4, the instance element declaration shall be as specified in 7.4.2.2 for the
sequence-of-elements form, except that the base-type shall be considered to be the deepest underlying
type of the multi-dimensional array structure, for all purposes.

NOTE 1 As a consequence the sequence-of-elements instance element represents all aggregations of
(deepest) base-type instance element, regardless of the number of dimensions.
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NOTE 2 As a consequence the list-of-values instance element represents all serialized aggregations of values of
the (deepest) base-type, regardless of the number of dimensions.

7.4.2.1 Instance elements for list-of-values forms

If the XML schema data type corresponding to the aggregation data type uses the list-of-values form
(see 7.2.2.3), the content model for the instance element shall be a simple list, extended by the XML
instance attributes and the XML aggregate attributes.

The instance element declaration shall have the form:

<xs:element name="element-name" nillable="true" >
<xs:complexType>
<xs:simpleContent>
<xs:extension base="unrestricted-type">
<xs:attributeGroup ref="exp:instanceAttributes" />
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>

whEre:

—| element-name, the XML name of the instance element, shall\have the form: Seq-base, where
bage is the local part of the name of the XML Schema data type that corresponds, as specified in 7.2,
to E‘ne base-type, of the aggregation data type.

—| unrestricted-type shall be the qualified nam¢ of the unrestricted XML data type that
supiports all aggregations of the base-type, of the aggregation data type, as specified in 7.2.2.3.2.

NQTE 1 The instance element corresponding to the base-type is never used in this representation.

NQTE 2 There are many required behaviours of the XML attributes of this instance element that are declaredl to
be ise="optional". These behaviours are specified in 9.8.

EXIAMPLE

Forthe EXPRESS anonymous data type:

ARRAY [1:3].°0F REAL

Th¢ instance elenient declaration will be:

<xsselement name="Seg-double" nillable="true" >
<xs:complexType>
<xs:simpleContent>
<xs:extension base="Tns:Seqg-double">
<xs:attributeGroup ref="exp:instanceAttributes" />
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
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2.2 Instance elements for all sequence-of-elements forms

If the XML schema data type corresponding to the aggregation data type uses the sequence-of-
elements form (see 7.2.2.2), or the multi-dimensional array form (see 7.2.2.4), the instance element
declaration shall have the form:

<xs:element name="element-name" nillable="true" >
<xs:complexType>
<xs:sequence>
<element-or-group ref="base-instance"
minOccurs="0" maxOccurs="unbounded"/>

wh

S-SegueH
<xs:attribute name="ref" type="xs:IDREF" use="optional"/>
<xs:attribute ref="exp:itemType" fixed="base-instance" />
<xs:attribute ref="exp:arraySize" use="optional"/>
<xs:attribute ref="exp:cType" default="set"/>
<xs:attributeGroup ref="exp:instanceAttributes"/>

</xs:complexType>

</xs:element>

C1C!:

element-name, the XML name of the instance element, shall haye the form: Seg-base, wh|

bake is the local part of the base-instance name (see below).

dat

base-instance : Let the term "base-type" refer to thetEXPRESS base-type of the aggregat

di

ensional array form. Then if base-type is an entity data type, base-instance shall be

quglified name of the corresponding complexEntity, group (see 7.5.6.2). If base-type is a SELE

da

type, base-instance shall be the qualified*name of the corresponding group (see 7.3.4

Otherwise, base-instance shall be the qualified name of the corresponding instance element (|

7.4).

element-or-group shall be xg7element, if base-instance is an element, or xs: group

bake-instance is a group.

NO
use

NO
req|
diny
EX

Thg

TE 1 The XML data type that-corresponds to the aggregation data type, as specified in 7.2.2, is not actu
d in this declaration.

TE 2 Although the-ret, cType and arraySize attributes are declared use="optional", clause

hires them to appéar’in certain circumstances, in particular when the instance element represents a my
ensional aggrégate value.

AMPLE

cre

ijon

h type for the sequence-of-elements form, or to theldeepest underlying type for the mullti-

the
CT
2).
see

, if

h1ly

9.8
1ti-

EXPRESS anonymous data type:

LIST [1:?] OF ARRAY [1:3] OF REAL

The instance element declaration will be:

<xs:element name="Seg-double-wrapper" nillable="true">
<xs:complexType>
<xs:sequence>
<xs:element ref="exp:double-wrapper" minOccurs="0"
maxOccurs="unbounded" />
</xs:sequence>
<xs:attribute use="optional" type="xs:IDREF" name="ref"/>
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<xs:attribute fixed="exp:double-wrapper" ref="exp:itemType"/>
<xs:attribute ref="exp:arraySize" use="optional"/>
<xs:attribute ref="exp:cType" default="set"/>
<xs:attributeGroup ref="exp:instanceAttributes"/>
</xs:complexType>
</xs:element>

7.4.3 Instance elements for defined data types
For each EX
the,

ins
type whose underlying type is a SELECT data type; the corresponding XML schema object is.a grou
(sep 7.3.4.2).

=i

Note 1 When the underlying type is a SELECT type and the working select list containsanore than one data
typg, the XML schema object corresponding to the defined data type is a group (see 7.3.4.2);~When the workling
selgct list contains only one data type, the instance element for the sole choice is usedyfor the defined data type
(se¢ 7.3.4).

Note 2 For a defined data type whose fundamental type is a SELECT data type but whose underlying typg is
not] there is an instance element as specified in the subclause.

If the XML schema data type corresponding to the defined data‘type is a simpleType, the instance]
element declaration shall specify the data type of the content to*be that data type, and the instance
element declaration shall also include the instanceaAttributes group by reference. That is, the
element declaration shall have the form:

<xs:element name="element-name" niZilable="true" >
<xs:complexType>
<xs:simpleContent>
<xs:extension base=""type-name">
<xs:attributeGrdup ref="exp:instanceAttributes" />
</xs:extension>
</xs:simpleContents
</xs:complexType>
</xs:element>

whkre

—| type-name/s-the qualified name of the XML schema data type corresponding to the EXPRHSS
deffined data type(see 7.1.3).

—| local-type-name is the local part of type-name.

o 1 t-name: If the fundamental type of the EXPRESS defined data fype is BOOT.EAN,
INTEGER, LOGICAL, REAL, NUMBER, STRING, BINARY, or an ENUMERATION type, element-name
has the form local-type-name-wrapper. Otherwise, element-name is identical to local-
type-name.

If the XML schema data type corresponding to the defined data type is a complexType, the instance
element declaration shall specify the data type of the instance element to be an extension of that data
type that includes the instanceAttributes group. That is, the element declaration shall have the
form:

<xs:element name="local-type-name" nillable="true">
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<xs:complexType>
<xs:complexContent>
<xs:extension base="type-name">
<xs:attributeGroup ref="exp:instanceAttributes" />
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>

where type-name and local-type-name are as defined above.

EX

In§

In )

7.4

For
spd

7.4

AMPLE
L XPRESS:
TYPE material type = ENUMERATION OF (steel, copper, plastic).
END TYPE;
TYPE list of materials = SET [1:?] of material type;
END TYPE;
KML Schema:
<xs:simpleType name = "Material type" >
<xs:restriction base = "xs:string">
<xs:enumeration value = "steel"/>
<xs:enumeration value = "copper"/>
<xs:enumeration value = "plastici®™/>
</xs:restriction>
</xs:simpleType>
<xs:element name="Material typegwrapper" nillable="true">
<xs:complexType>
<xs:simpleContent>
<xs:extension typex''Tns:Material type">
<xs:attribute@roup ref="exp:instanceAttributes"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
L4 Instance elements for entity data types
an EXPRESS entity data type, the corresponding instance element, if any (see 7.5), shall be as
cified i\v5.5.
5 Instance element attributes

All instance elements shall have a complexType that includes the instanceAttributes XML
attribute group. The attribute group is defined in the Base XML Schema as:

<xs:attributeGroup name="instanceAttributes">
<xs:attribute name="id" type="xs:ID" use="optional"/>
<xs:attribute name="path" type="xs:NMTOKENS" use="optional"/>
<xs:attribute name="pos" use="optional">
<xs:simpleType>
<xs:restriction>

<xs:simpleType>
<xs:list itemType="xs:integer"/>
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</xs:simpleType>
<xs:minLength value="1"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:attributeGroup>

The id attribute specifies a local XML identifier for the instance element. The id attribute shall

appear only in a by-value instance element (an element that supplies the information content of the
EXPRESS value, see 7.4). It enables the instance element to be referenced in a by-reference accessor
or instance element elsewhere in the document.

Th
the

value of an EXPRESS SELECT data type. Its value shall be a space-separated list of XMlgnames,

c€ad
naij

Th

P path attribute specifies the set of EXPRESS named data types that are instantiated in the valug
instance element. The path attribute shall appear only in an instance element that represents a

h of which is the local part of the name of the XML data type corresponding to an EXPRESS
hed data type that is instantiated in the value of the instance element.

b pos attribute specifies the position or indices of a given array component value, when cert

of

ain
e a

aggregate representations are used (see 9.8.3 and 9.8.5). The value of the pos attribute shall b
spdce-separated list of the indices of the component in the array valug,“each expressed as a decimal
intgger.

7.4.6 Referenceable instances

An| EXPRESS data type is said to be referenceable if ahyelement in the unit of serialization
cofjtain a reference to a value of the EXPRESS data typein lieu of the value itself.

Be

determination that a data type is referenceable varies with the data type.

In
ns

7.§ XML Schema definitions and declarations for EXPRESS entity data types

For each EXPRESS efitity data type that is declared in or interfaced into the context schema,
cofresponding XMIG~schema definitions and declarations shall depend on the EXPRESS en
deglaration and em‘the structure of the associated type graph, as specified in 7.5.1. The derived X]
schema shall contain:

64

cause there are different defaults for the mapping of different EXPRESS data types, the practi

the default XML schema, every EXPRESS entity data type is referenceable unless none of

a complexType definition for the corresponding XML data type, as specified in 7.5.4,

ran

cal

its

ances can be (part of) the value of-any-attribute in a unit of serialization conforming to the context
schema. In the default XML schema, every non-entity EXPRESS data type is referenceable.

the
ity
VIL

a-eorresponding instance element declaration, as specified in 7.5.5

corresponding XML group declarations, as specified in 7.5.6,
a corresponding single entity value declaration, if required, as specified in 7.5.7,
corresponding proxy element declarations, as specified in 7.5.8, and

corresponding XML uniqueness constraints, as specified in 7.5.9.
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Exception: If the entity data type is declared to be abstract (see 6.3), there shall be corresponding
XML group declarations, as specified in 7.5.6, XML uniqueness constraints, as specified in 7.5.9,
and possibly single entity value declarations, as specified in 7.5.7, but no corresponding XML data
type, instance element, or proxy element shall be declared.

7.5.

1 Type graph associated with the EXPRESS entity data type

The collection of EXPRESS entity data types that are declared in or interfaced into, the context

schema forms a set of "type graphs". Each type graph consists of a set of nodes that represent the
entity data types and a set of directed edges that represent the SUBTYPE OF relationships. The set of
type graphs is formed by the following algorithm:

COf1

elifninating any duplicates.

des

eliminating any duplicates.

des

ste

A

suf
has
Str

edd

A {
Us
sch

NO
use

NO
sch
thr
all

(1) If all EXPRESS entity data types have been assigned to some type graph, stop.

(2) Choose any entity data type not yet assigned to a type graph, and create a new_type gr
sisting of one node designating that entity data type.

(3) For the given entity data type, add all its immediate supertypes to the(tfype graph as nod
ignated SUBTYPE OF.
(4) For the given entity data type, add all its immediate subtypes to the type graph as nod
ignated SUBTYPE OF.

(5) Repeat steps (3) and (4) for each new entity data type added to the type graph (by step (3

hode in the type graph is said to be a root nade if it represents an entity data type that has

no subtypes in the context schema, and*no synthetic subtypes. A type graph is said to be a ¢
cture, if it has exactly one root node,@nd for each leaf node, it has exactly one path along direg
es from the leaf node to the root node.

ype graph is said to be assoGiated with each of the EXPRESS entity data types represented in

ema is associated withrexactly one type graph.

TE 1 This subclause,does not state any requirements. Rather it defines a concept and a set of terms that
d in stating requitements in other subclauses.

TE 2 The™"type graph" is conceptual — it represents a collection of all the entity data types in the con

ugheth€ type graph that follow the directed edges from a given entity data type to any root includes exa

b (4)), until all entity data types in the type graph have-been so processed. Then return to step (1).

iph

es,

Link the given entity data type to each supertype by a directed edlge

es,

Link each subtype to the given entity data type by a directed edige

or

no

ertypes. A node in the type graph is said to be a leaf node if it represents an entity data type that

ree

ted

it.

ng the construction algerithm defined above, every EXPRESS entity data type in the context

arc

ext

ema that-art related to each other by subtype/supertype relationships in any way. The set of all "paths"

Ctly

pf the entity data types from which an instance of the given entity data type inherits attributes. The "t

ype

gra

processor or post-processor need not instantiate the type graphs per se.
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NOTE 3 A type graph may consist of a single entity data type. This will occur when the entity data type has no
modeled subtypes and is not itself a subtype.

NOTE 4 Every type graph will have one or more root nodes and one or more leaf nodes. Not every type graph
is a tree structure. A type graph may be a "lattice", having a single root but at least one leaf node with more than
one path to the root. A type graph may have multiple roots.
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7.5.2 Complex entity instances

Every EXPRESS entity instance instantiates one or more entity data types, all of which can be
associated with nodes in a single type graph, as defined in 7.5.1. The type graph associated with the
instance is the graph consisting of exactly those nodes.

In ISO 10303-11, a complex entity instance is an entity instance that is described by more than one
EXPRESS entity declaration. That is, a complex entity instance is an instance that instantiates more
than one entity data type, or equivalently, an instance whose associated subgraph has more than one
node.

Ea¢h of the entity declarations involved is said to define a single entity value, that is, a part of fthe
compplex entity instance that contains exactly the set of explicit attributes defined in that entity
deglaration. And for each single entity value there is one corresponding node in th¢ |subgrgph
asspciated with the entity instance.

In this Part of ISO 10303, complex entity instances are further classified as either)characterized| or
ungharacterized, as follows:

—| The entity instance is said to be characterized by an entity data type-if that entity data typg is
insfantiated in the instance and it is a subtype of every other entity data, type that is instantiated in the
insfance. A characterized entity instance is called a single-leaf,instance in ISO 10303-11 — fhe
sublgraph has exactly one leaf node.

—| The entity instance is said to be uncharacterized if there is\no entity data type that characterizeg it.
An|uncharacterized entity instance is called a multi-leaf instance in ISO 10303-11 — the subgraph has
mojre than one leaf node.

NQTE 1 The leaf nodes of the subgraph corresponding,to an entity instance may not be leaf nodes of the type
graph.

Ea¢h characterized entity instance shall be'represented in the unit of serialization as an instance of the
chdracterizing entity data type, as speeified in 9.3.

NQTE 2 If the entity instance is characterized, the EXPRESS entity data type corresponding to the leaf npde
has| all the properties needed to fepresent the entity instance, and the corresponding XML schema element] as
deflned in this clause, can be used to represent the instance. If the entity instance is uncharacterized, there i no
single entity data type in thé EXPRESS schema that has all the properties needed to represent the entity instarce.
Thifs situation can arise when there are ANDOR relationships among subtypes.

Unkharacterized-entity instance can be represented using the exp:complexEntity instance element
(sep 7.5.3.3),.as’specified in 9.3.

7.53 Base XML data types and elements for EXPRESS entity data types

Th d XML schema-s clude by reference-an XML data-type representing the E>
GENERIC ENTITY data type. The generic entity data type represents the supertype of all EXPRESS
entity data types in the context schema. The derived XML schema shall also include by reference the
corresponding XML element, whose purpose is to be the root of a substitution group that includes all
entity instance elements.

1 ed N hem aly e de-b elerence a \Vi d ne representing the PR SS

The generic entity data type shall be exp:Entity (see 7.5.3.1), and no additional definition is needed
in the derived XML schema. The generic entity instance element shall be exp:Entity, which is
declared in the Base XML Schema (see Annex C) as:

<xs:element name="Entity" type="exp:Entity" abstract="true" />
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The derived XML schema may also declare a root entity instance element, representing the supertype
of all independently instantiable EXPRESS entity data types in the context schema. The root entity
data type shall be exp:Entity (see 7.5.3.1), and the root entity instance element shall be the same as
the generic entity instance element shown above.

NOTE In EXPRESS, independently instantiable entity data types are those interfaced via USE instead of
REFERENCE.

These definitions and declarations are specified in this subclause.

7.583.1 Base XML data type for entity data types — exp:Entity

The XML schema data types corresponding to EXPRESS entity data types are extensions of a
copplexType named exp:Entity, which is defined in the Base XML Schema (seefAnnex C) as
follows:

<xs:complexType name = "Entity" abstract="true">

<xs:attribute name = "href" type = "xs:anyURI" use & "optional"/>
<xs:attribute name = "ref" type = "xs:IDREF" use & VWoptional"/>
<xs:attribute name = "proxy" type = "xs:IDREF" u§e = "optional"/>
<xs:attribute name = "edo" type = "xs:anyURI"..\Mse = "optional"/>

<xs:attributeGroup ref="exp:instanceAttributes"/>
</xs:complexType>

The id attribute (from exp:instanceAttributes) specifies a local XML identifier for the entity
insfance. The id attribute shall appear only in a by-value instance element (that is,. an element that
supplies the information content of the EXPRESS entity instance, see 9.3.1). It enables the instance
element to be referenced in a by-reference instance element or a by-reference accessor element
elsewhere in the document.

The ref attribute specifies a local XMEuidentifier that identifies a by-value instance element
sothewhere else in the document. The-ref attribute shall appear only in a by-reference instance
element (that is, in an element that'contains a reference to a by-value instance element, see 9.3.3),
rather than by supplying the information content.

The proxy attribute spgcifies the local identifier for a proxy element, which can be used to obtain a|
by{value instance element from some external resource. The proxy attribute shall appear only in a by-
prdxy instance element (that is, an element that refers to an external by-value instance element by
prdxy, see 9.3.2):

The¢ hre fattribute specifies an access path for a by-value instance element in some external resourge.
The valug of the href attribute shall have the form: uri#id, where uri is a URI conforming to
IETFRFC 2396 that locates the resource, and the fragment identifier id is an XML identifier local fo
that resource that identifies a by-value instance element of the same type (see XML Pointer
Framework (Xpointer) Version 1, Section 3.2). The href attribute shall appear only in by-path
instance element (that is, an element that refers to an external by-value instance element directly, see
9.3.2).

The edo attribute specifies a universal identifier for the entity instance as a resource. The purpose of
the edo attribute is to uniquely identify the entity instance without regard to the location and form of
encodings of it. This attribute may appear in a by-value instance element or in any form of external
reference; it shall not appear in a by-reference instance element.
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Because an instance element may represent an element of an aggregate value, the complexType also
includes the pos attribute(see 7.4.5).

NOTE The detailed rules for the use of by-value, by-reference, and external instance elements appear in Clause
9.3.

7.5.3.2 Base XML data type for proxy elements — exp : edokey

An external instance element is an entity instance element that is contained in an external resource. A
proxy element is an element that appears in the unit of serialization and contains the globally-unique,
perqiqten‘r identifiers for the external instance element and thus the information needed to access the
external instance.

The derived XML schema includes declarations for proxy elements that correspond to external entity
insfance elements (see 7.5.8). The XML data types for the proxy elements are extémsions of a
complexType named exp:edokey. The purpose of the exp:edokey data type is toprovide the bgsic
datp structure for proxy elements. The data type of a proxy element is derived from e'xp : edokey gnd
depends on the data type of the external entity instance.

For convenience, the proxy elements are declared to belong to a common‘substitution group based|on
an pbstract element also called exp:edokey. The exp:edokey data type and element are defined in
the] Base XML Schema (see Annex C) as follows:

<xs:complexType name = "edokey" abstract="trde">
<xs:attribute name="id" type="xs:ID", use="required" />
<xs:attribute name="edo" type="xs:anyURI" use="optional"/>
<xs:attribute ref="exp:authority'"\"\use = "required"/>
<!-- key attributes appear in subtypes -->
</xs:complexType>

<xs:attribute name="authority" (bype="xs:anyURI"/>
<xs:attribute name="edokeylype" type="xs:QName" />

<xs:element name="edokey!" type="exp:edokey" abstract="true" />
The¢ interpretation of the XML attributes is as follows:

The id attribute providés)the local XML identifier for the proxy element.

Th¢ edo attribute,\if present, provides a global URI, conforming to IETF RFC 2396, by which the
external entity;»instance is known, as distinct from the location of a resource that containg a
cofrespondihglentity instance element. Its primary purpose is to allow the post-processor to recognize
the|referenced entity instance "by name" and to use any available copy.

The exp:anthority attribute specifies the owner of the external instance element. The value of khe
exp:authority attribute shall be a URI that identifies the resource that contains the referenced
external instance element. The URI shall conform to IETF RFC 2396.

The key attributes appear only in the subtypes of exp:edokey that are defined for individual entity
data types (see 7.5.8).

The edokeyType attribute specifies the complexType of the proxy element that corresponds to the
exp:edokey data type.
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7.5.3.3 Instance element for complex entity instances — exp: complexEntity

The exp:complexEntity instance element is used to represent uncharacterized complex entity
instances (see 7.5.2 above) in a unit of serialization. The exp:complexEntity element is declared
in the Base XML Schema as follows:

<xs:element name="complexEntity" substitutionGroup="exp:Entity"
nillable="true">
<xs:complexType>
<xs:complexContent>
<xs:extension base="exp:Entity">
cguelicCe
<xs:any namespace="##any"
processContents="skip" maxOccurs="unbounded'(/*>
</xs:sequence>
<xs:attribute name="entities" type="xs:NMTOKENS"
use="optional"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>

Thg exp:complexEntity element shall contain the single entity yalue elements for each of fthe
entjity data types instantiated in the complex entity instance, as specified in 7.5.7.

The value of the entities XML attribute shall be a list of\the EXPRESS identifiers for the enfity
datp types corresponding to the single entity values. (See 73.7).

7.5.3.4 Base XML data type and element for single entity values — exp:Single-Entity

Thg exp:Single-Entity element is the base XML element for the substitution group that
represents single entity value elements (se€e>7.5.7) in a unit of serialization. The exp:Singlle-
Entity data type is the base XML datactype for single entity value elements. They are declared in
the] Base XML Schema as follows:

<xs:element name="Sidgle-Entity" type="exp:Single-Entity"
abstract="true"/>

<xs:complexTypge \name="Single-Entity">
</xs:complexType>

The XML singl€ enfity data type corresponding to a given EXPRESS data type extends this data type
to Include the EXPRESS attributes declared in the corresponding EXPRESS entity declaration. $ee
7.5,7.

7.5.4 XML data type definitions for entity data types

The complexType definition for the EXPRESS entity data type shall be independent of, and appear
outside the content of, all XML complexType definitions and element declarations. That is, the
complexType shall belong to the schema namespace.

The complexType corresponding to the EXPRESS entity data type shall be an extension of the
exp:Entity data type. The extension shall contain declarations for the accessor elements and
accessor attributes corresponding to the EXPRESS attributes of the entity data type, as specified
below.
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NOTE 1 The accessor elements are declared within an <all> group to maximize the order independence and

extensibility of the EXPRESS attributes within any instance document.

That is, the complexType declaration shall have the form:

<xs:complexType name="identifier" abstract="abstract">
<xs:complexContent>
<xs:extension base="exp:Entity">
<xs:all>
(accessor element declarations)
</xs:all>

coxtension

</xs:complexContent>
</xs:complexType>

whkre

—| identifier is derived from the EXPRESS identifier for the entity data type as.specified in 7.1.

— | abstract shall be "true" if the entity data type is declared to be "abstract" in EXPRESS (
6.3)), otherwise it shall be "false" and may be omitted.

—| accessor element declarations are as specified below.

Th¢ extension group shall contain one accessor declaration ‘as specified in 7.6 for each EXPRH
attfibute that appears in the entity type declaration. The accessor element declarations, if any, shall
cofjtained within an <a1l1> particle.

In the type graph associated with the entity data type (see 7.5.1), there will be one or more p
between the node corresponding to the entity data’type and one or more root nodes. For every n
that appears on any such path, the extensien group shall also contain one accessor declaration
spdcified in 7.6 for each EXPRESS attribute-that appears in the entity type declaration for the en
type that corresponds to that node:. (The set of attributes corresponding to a given node shall
mapped only once, regardless of the number of paths that node appears on.

cC

172

SS
be

hs
de
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be

NQTE 2 The above provision implies'that every "inherited" attribute, using the EXPRESS notion of inheritarce,

wil| have one corresponding accessor declaration in the content model of the complexType.

NQTE 3 Per 7.6.2, some@ttributes of the EXPRESS entity data type may not be mapped to accessors.

If gn EXPRESS dttribute is redeclared on any path to any root node, the accessor declaration shall

correspond to the. attribute as redeclared, not to the attribute as originally declared. If an EXPRE
attfibute is.fedeclared more than once on a given path to the entity data type whose declarat

SS
jon

coftained the original EXPRESS attribute, only the first redeclaration encountered on that path shall

be jused. ‘If an EXPRESS attribute is not redeclared identically on every path to the entity data ty

pe
be

se/declaration contained the original EXPRESS attribute, the declaration to be used shall

implementation defined. In this last case, the preprocessor shall either synthesize a type declaration

for the attribute that combines the constraint in the multiple redeclarations, or use the original attrib
declaration.

EXAMPLE
In EXPRESS:
ENTITY named unit;
dimensions : dimensional exponents;
unit type : unit enum;

ute
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END ENTITY;

ENTITY si unit
SUBTYPE OF (named_unit);

prefix : OPTIONAL si prefix;
name : si unit name;
DERIVE
SELF\named unit.dimensions : dimensional exponents :=

dimensions_for si unit (name);
END ENTITY;

In XML Schema:

<xs:complexType name="Named unit">
<xs:complexContent>
<xs:extension base="exp:Entity">
<xs:all>
<xs:element name="Dimensions">
<xs:complexType>
<xs:sequence>
<xs:group ref =
"Tns:Dimensional exponents-cgmplexEntity-group"|/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="Unit type" types“Ins:Unit enum"/>
</xs:all>
</xs:extension>
</xs:complexContent>
</xs:complexType>

<xs:complexType name="Si unit">
<xs:complexContent>
<xs:extension base="expitEnhtity">
<xs:all>
<xs:element name="Dimensions">
<xs:complexType>
<xs:seguénce>
<Zsigroup ref =
"Tns:Dimensional exponents-complexEntity-group"|/>
<y xS :sequence>
</¥Ss:complexType>
<(xs:element>
<xs:element name="Unit type" type="Tns:Unit enum" />
<xs:element name="Prefix" type="Tns:Si prefix"
minOccurs="0" nillable="true"/>
<xs:element name="Name" type="Tns:Si unit name" />
</xs:all>

</xs:extension>
el mp1 Caontaont

</xs:complexType>

7.5.5 Instance elements corresponding to entity data types

An EXPRESS entity instance may be represented in the exchange document in several forms (see
9.3). A single element declaration shall be used to declare the XML element type used for all forms
of entity instance element that correspond to the EXPRESS entity data type.

NOTE As stated in 7.5 above, there will be no instance element for an abstract entity data type
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The instance element declaration shall be independent of, and appear outside the content of, all XML
complexType definitions and element declarations. That is, the instance element type shall belong
to the schema namespace.

The element declaration for the entity instance element shall have the form:

<xs:element name="identifier"
type="qualified-type"
nillable="true"
block="blockattribute"
substitutionGroup="exp:Entity"/>

where:
—| identifier is derived from the EXPRESS identifier for the entity data type as specified'in 7.1.2.

— | qualified-type is the qualified name for the XML schema data type that eortesponds to fthe
entfity data type as specified in 7.5.

— | blockattribute is 'extension restriction' for entity instancé elements and '#al1’
for|non-entity instance elements.

EXIAMPLE

In FXPRESS:

ENTITY named unit;
-- all attributes omitted
END ENTITY;

In XML Schema:

<xs:element name="Named uniE" type="Tns:Named unit" nillable="true"
block="extension restiction" substitutionGroup="exp:Entity"/>

7.5.6 XML groups corresponding to entity data types

For every entity data typé.in the context schema, the XML schema shall contain XML declarations [for

tw¢ groups that correspend to the entity data type: a subtypes group as specified in 7.5.6.1, anfl a
complexEntity grotip-as specified in 7.5.6.2.

7.5.6.1 subtypes group

The subtypes group shall represent a choice among the XML elements that may be used to represgent
insfarnces of the entity data type.

The group shall contain one element declaration referring to the corresponding entity instance element
(see 7.5.5) for the entity data type itself. Exception: If the entity data type is declared abstract (see
6.3), the (possibly non-existent) instance element for the entity data type itself shall not appear in the

group.

If external representation of instances of the entity data type is permitted, the group shall contain one
element declaration referring to the corresponding proxy element (see 7.5.8) for the entity data type.
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The <choice> group shall also contain one subtype group declaration, referring to the corresponding
choice group, for each immediate subtype of the entity data type that appears in the associated type
graph.

Figure 1 - illustrates a choice group. A's group consists of A, B and C.

pal R R

NO
the

Th

wh

COf1

typle as specified in 7.5.5. '-proxy' is a constant literal suffix.

hauw:

Figure1-  Choice group

context schema.
b group declaration shall have the form:

<xs:group name="identifier-group">
<xs:choice>
<xs:element ref="Tns:identifier'” />
<xs:element ref="Tns:identifier-proxy" />
<xs:group ref="Tns:subtyper~group" />

<xs:group ref="Tns:subtype,-group " />
</xs:choice>
</xs:group>

C1C!

Identifier-grogp:” Identifier is the local part of the XML name for the instance elem|
responding to theentity data type as specified in 7.5.5. '-group' is a constant literal suffix.

Tns:identifier is the qualified name for the instance element corresponding to the entity d

tha cetrespond to subtypes of the entity data type, as specifiedabove, |

TE The specified nodes represent all subtypes of the entity data type that-dare declared in, or interfaced ifito,

cnt

ata

ps

Trs:'subtype -group ... Tns: subtype,-group are the qualified names for the choice gro

EXAMPLE

In EXPRESS:

ENTITY named unit;
END ENTITY;

ENTITY si unit
SUBTYPE OF (named_unit);
END ENTITY;
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In XML Schema, extending the Example in 7.5.4:

<xs:complexType name="Named unit" >
</xs:complexType>

<xs:complexType name="Si unit" >
</xs:complexType>

The group declarations are:

<xs:group name="Named unit-group">
<xs:choice>
<xs:element ref="Tns:Named unit" />
<xs:element ref="Tns:Named unit-proxy" />
<xs:group ref="Tns:Si unit-group " />
</xs:choice>
</xs:group>

<xs:group name="Si unit-group">
<xs:choice>
<xs:element ref="Tns:Si unit" />
<xs:element ref="Tns:Si unit-proxy" />
</xs:choice>
</xs:group>

If eternal references are not permitted, the proxy element reference.is omitted from both groups.

7.5,6.2 complexEntity group

Fox every entity data type in the context schema, the XML schema shall contain an XML declaratjon
for[a complexEntity group that corresponds to-the entity data type. The complexEntity group shall
haye a choice group that consists of the subtypes group specified in 7.5.6.1 above. Additionally}, if
sothe instances of the entity data type may-be uncharacterized, the complexEntity group shall contain
ong element declaration referring to the exp: complexEntity element.

Th¢ complexEntity group declaration shall have the form:

<xs:group name="identifier-complexEntity-group">

<xs:choice>
<xs:group\ref="Tns:identifier-group"/>
complexEntity-usage

</xs:choige>

</xs:group>

where:

— | Identifier-complexFntity-gronp: Tdenti fieristhe local part of the XMI name forlthe
instance element corresponding to the entity data type as specified in 7.5.5. '-complexEntity-
group' is a constant literal suffix.

— Tns:identifieris as defined in 7.5.6.1.
— complexEntity-usage: If any instance of the entity data type may be uncharacterized, the
choice group shall contain <xs:element ref="exp:complexEntity”/> Otherwise, the complexEntity

element shall be omitted.

EXAMPLE (continuing the example from 7.5.6.1 above):
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In EXPRESS:

ENTITY si unit 2
SUBTYPE OF (named_unit);
END ENTITY;

<xs:group name="Si unit 2-group">
<xs:choice>
<xs:element ref="Tns:Si unit" />
<xs:element ref="Tns:Si unit-proxy" />
</xs:choice>
XS5:group

<xs:group name="Si unit 2-complexEntity-group">
<xs:choice>
<xs:group ref="Tns:Si unit 2-group" />
<xs:element ref="exp:complexEntity" />
</xs:choice>
</xs:group>

<xs:group name="Si unit-complexEntity-group">
<xs:choice>
<xs:group ref="Tns:Si unit-group" />
<xs:element ref="exp:complexEntity" />
</xs:choice>
</xs:group>

F

If 41 unit is the only declared subtype of named undi®, and it has no declared subtypes, neither si uni
norinamed_unit could have an uncharacterized instafce, and the reference to exp:complexEntity woul
not|be present.

[}

7.5.7 Single entity value elementscorresponding to entity data types

For each EXPRESS entity data type that is a subtype of another EXPRESS entity data type and may
appear in the type graph of an tncharacterized entity instance in the unit of serialization (see 7.5(2),
thel derived EXPRESS schema-shall contain a data type definition and an element declaration for [the
cofresponding single entity value.

Ex¢geptions:

—| The XML déclarations specified in this subclause shall not appear for entity data types that jre
rodts of theif associated type graphs (see 7.5.1).

—| The XML declarations specified in this subclause should not appear if all valid instances of the
entty’data type in any corresponding unit of serialization are characterized either by entity data types
in the context schema or by synthetic entity data types (see 7.5).

— The XML declarations specified in this subclause are permitted, but not required, for entity data
types that have no uncharacterized ANDOR relationships with other entity data types in the type graph.
In making this determination, the schema generator may consider the entire set of declarations in the
context schema, including entity declarations, supertype clauses, subtype constraints, and other local
and global rules.

NOTE This last determination requires a complex algorithm and perhaps additional knowledge. The schema

generator is not required to perform such an algorithm or to apply additional knowledge. When in doubt, it
should generate the declarations specified in the subclause.
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The XML data type definition shall have the form:

<xs:complexType name="identifier-value">
<xs:complexContent>
<xs:extension base="exp:Single-Entity">
<xs:all>
(accessor element declarations)
</xs:all>
</xs:extension>
</xs:complexContent>
</xs:complexType>

and the XML element declaration shall have the form:

<xs:element name="identifier-value" type="identifier-value"
substitutionGroup="exp:Single-Entity"/>

whkre

—| identifier is the XML name derived from the EXPRESS identifier for the entity data typd as
spdcified in 7.1.2.

—| (accessor element declarations): For each EXPRESS attribute that appears in the enfity
deglaration, the extension shall contain one accessor declaration<as specified in 7.6. The accessor
element declarations, if any, shall be contained within an <al4> ‘particle. Exception: There shall{be
no faccessor corresponding to an EXPRESS attribute that is rédeclared in the entity declaration.

EXIAMPLE
In EXPRESS:
ENTITY named unit;
dimensions : dimensional exponents;
unit type : unit enum;

END ENTITY;

ENTITY si unit
SUBTYPE OF (named-Unit);

prefix : JOPTIONAL si prefix;
name { si unit name;
DERIVE
SELF \mamed unit.dimensions : dimensional exponents :=

dinensions for si unit (name);
END_ENTITY;

Entity namwed _unit is aroot of its type graph and has no corresponding single entity declarations.

A . s : e 1 PRECT N Tt 1o el 41 1ot ol 3 TR, | hvaWeai
SS uuuug CllLlL_y oL UIlLT 1ua_y avui dll AINDUIN lClaLlUllblllP wIlll UUICT buUl)’lJCb Ullialictu  UlTL L, UIC AIVIL,

Schema declarations would be:

<xs:complexType name="Si unit-value">
<xs:complexContent>
<xs:extension base="exp:Single-Entity">
<xs:all>
<xs:element name="Prefix" type="Tns:Si prefix"
minOccurs="0" nillable="true"/>
<xs:element name="Name" type="Tns:Si unit name" />
</xs:all>
</xs:extension>
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</xs:complexContent>
</xs:complexType>

<xs:element name="Si unit-value" type="Si unit-value"
substitutionGroup="exp:Single-Entity" />

8 Proxy elements corresponding to entity data types

The XML data type of the proxy element shall be an extension of the exp:edokey data type (see
7.5.3.2), consisting of a <sequence> group that contains the accessor elements corresponding to those

DRICC s | ‘- el st h R s 41 R . 1 L 41 yaos . . bR
EX[I\LOO dllIouics U1 ulT CIILty Udta 1y pue uldl TUID 4 UIIquUT KUY 101 UIC CIHULY  IHIISLAIICT WIUILT

refi

Th

wh

Th
chs

prenced resource.

b complexType and element declarations shall have the form:

<xs:complexType name="identifier-proxy">
<xs:complexContent>
<xs:extension base="exp:edokey">
<xs:sequence>
( key attribute declarations )
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

<xs:element name="identifier-proxy" typez!Tns:identifier-proxy "
substitutionGroup="exp:edokey" />

ere:
b name of the proxy element and data. type shall be the concatenation of this XML name and
racters '-proxy.

Tns:identifier-proxy is the fully qualified name of the data type of the proxy element.

th

correspond to those (EXPRESS attributes of the entity data type that form a unique key for

he

identifier the XML name for the corresponding entity instance element, as specified in 7.3.5.

the

(key attribute deélarations): declarations for the accessor elements, as specified in 7.6,

the

corresponding entity insfances. Within the repository designated by the value of the exp:authorilty

attfiibute, the values, of the key attributes for each instance of the entity data type shall identif;

unilque entity insfance.

EXIAMPLE

In FXPRESS:

 a

ENTITY pipe;

id : STRING;

Description : STRING;
UNIQUE

key attribute : id;
END ENTITY;

In XML Schema:

<xs:complexType name="Pipe-proxy">
<xs:complexContent>

©ISO 2007 - All rights reserved

77


https://standardsiso.com/api/?name=e63dbd3d030dcd7da7f6db762e50c161

ISO 10303-28:2007(E)

<xs:extension base="exp:edokey">
<xs:sequence>
<xs:element name="ID" type="xs:normalizedString"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

<xs:element name="Pipe-proxy " type="Tns:Pipe-proxy"
substitutionGroup="exp:edokey"/>

7.5.9 XML Uniqueness constraints for entity data types

If the entity declaration for the EXPRESS entity data type contains one or more UNIQUE. rules,
cofresponding uniqueness constraints shall be declared in the derived XML schema, as specified in
thig subclause.

For each UNIQUE rule contained in the entity declaration, an xs:unique schema-component shall be

defined in the derived XML schema.The xs:unique component shall have the, form:

<xs:unique name="entity-rule rulename">

<xs:selector xpath="instance-name | subtypel | .. ( “sSubtypeN |
exp:complexEntity/instance-name | exp:complexBntity/subtypel |
exp:complexEntity/subtypeN”/>

<xs:field xpath="attributel" />

<xs:field xpath="attributeN" />
<xs:field xpath="entity-attributel/*/Qeef" />

<xs:field xpath="entity-attributeN/*/Qref " />
</xs:unique>
where:

— | entity is the identifier for the EXPRESS entity data type, mapped as specified in 7.1.2.

— | instance-name is the qualified name of the instance element corresponding to the entity data
type, as specified in 7.5.5.~ EXception: Any abstract entity types shall be omitted.

— | subtypel, ..., subtypeN are the qualified names of the instance elements corresponding to the
insfantiable subtypes of the entity data type. The list includes all of the subtypes that appear anywhire
in the type graph If the entity data type is a leaf node of the type graph, there are none.

NQTE Listing the subtype instance elements requires the uniqueness constraint to hold over all instances of|the
entfty data’type, including those labeled as instances of its subtypes.

— rulename is the EXPRESS i1denfifier for the UNIQUE rule, converted as speciiied in /.1.2. 1T the
rule has no identifier, the rulename for the first UNIQUE rule shall be 1, the second 2, and so on.

— attributel, ..., attributeN are the XML names for the accessor elements, whose data types
are not entity data types, corresponding to the EXPRESS attributes specified in the UNIQUE rule.

— entity-attributel, ..., entity-attributeN are the XML names for the accessor

elements, whose data types are entity data types, corresponding to the EXPRESS attributes specified
in the UNIQUE rule.
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EXAMPLE

In EXPRESS:

ENTITY product definition;
for version: product definition formation;
id: STRING;

UNIQUE
url: for version, id;

END ENTITY;

ENTITY product definition with attached document

In ]

7.4
Th
7.6
For

EX
cofj

7.6,

SUBTYPE OF (product derinition);
END ENTITY

ENTITY product definition with attached document 2
SUBTYPE OF (product definition);

END ENTITY

KML Schema:

<xs:unique name="Product definition-rule Url'>
<xs:selector xpath="Tns:Product definitien/|
Tns:Product definition with attached, document |
Tns:Product definition with attached‘>document 2 |
exp:complexEntity/Tns:Product definition |
exp:complexEntity/Tns:Product definition with attached document |
exp:complexEntity/Tns:Product definition with attached document 2"
<xs:field xpath="For version/X/@ref"/>
<xs:field xpath="I1d"/>
</xs:unique>

XML Schema declarations for EXPRESS attributes
s subclause specifies the mapping of EXPRESS attributes to XML schema.
2 specifies which EXPRESS attributes of the owning entity shall be mapped to the XML schem
each EXPRESS attribute that is specified in 7.6.2 to be mapped to the XML schema,
PRESS atttibute shall be mapped to an XML element, referred to as the accessor elem

responding/to that EXPRESS attribute, as specified in 7.6.3.

1 Accessor element and attribute naming

/>

the

ent

The name of the accessor element corresponding to the EXPRESS attribute shall be derived from the
EXPRESS identifier for the attribute as specified in 7.1.2.

Exception: If an EXPRESS entity data type has two distinct EXPRESS attributes that are declared in
different entity-declarations and both EXPRESS attributes have the same EXPRESS identifier, each
corresponding accessor name shall be the concatenation of:

— the XML name derived as specified in 7.1.2 from the identifier for the EXPRESS entity data type
whose entity-declaration declares the attribute, followed by

©ISO 2007 - All rights reserved
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the character '.' (FULL STOP or PERIOD), followed by

the XML name derived from the EXPRESS attribute identifier as specified in 7.1.2.

NOTE 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. As specified in 7.5.3.3, the XML Schema data type corresponding
to the entity data type contains only one accessor element. The above exception does not apply.

7.6.

2 EXPRESS attributes mapped to XML schema

Th
cir

7.6

Foi
cofl

7.6,

EX
XN

7.6

If 4
deq
a 1%

If 4
suf]

7.6

An

ugE
arc

typ

WH
shd
red

s subclause specifies the kinds of EXPRESS attributes that are mapped to XML schema and
umstances under which they are mapped.

2.1 Explicit attributes

each explicit EXPRESS attribute appearing in the entity declaration, “there shall bg
responding accessor element declaration, as specified in 7.6.3,

2.2 INVERSE and DERIVEd attributes

PRESS DERIVEd attributes and EXPRESS INVERSE attributes-shall not be mapped to the deri)
L schema.

2.3 Redeclared attributes

n EXPRESS attribute is redeclared in a subtype, the data type of the redeclared attribute affects

laration of the corresponding accessor elementsy as specified in 7.5.4. Except as specified in 7.5.

bdeclared attribute is not mapped to the derived XML schema.

n explicit attribute is redeclared as DERIVEd or INVERSE in a subtype, the original attribute in
ertype shall be mapped as if it were declared OPTIONAL.

24 Generic attributes

EXPRESS abstract entity data type (see 6.3) may have attributes whose EXPRESS data types

the

red

the

the

arce

neralized types" thatiare not instantiable. Such attributes are said to be generic attributes. They

required by ISO.10303-11 to be redeclared in every instantiable subtype of the abstract entity d
C.

en the dbstract entity data type is mapped to XML schema as specified in 7.5, no generic attrib
Il beUmapped to XML schema as an attribute of the abstract entity data type. Only
eelarations of the generic attribute in the instantiable subtypes shall be mapped.

ata

ute
the

NOTE In the XML schema, the redeclared attributes will appear first in the extensions that correspond to the

sub

types, and they will appear to be new attributes of the subtypes.

EXAMPLE

In EXPRESS:

80

ENTITY approval relationship ABSTRACT SUPERTYPE;
approval data : approval;
approval item : GENERIC ENTITY;

END ENTITY;
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In XML schema :

<xs:complexType name="Approval relationship">
<xs:complexContent>
<xs:extension base="exp:Entity">
<xs:all>
<xs:element name="Approval data">
<xs:complexType>
<xs:all>
<xs:element ref="Tns:Approval" />
</xs:all>

7.6

Foi
pa
deg

Th

Ifi

be

oP
XN

NO

</xs:complexType>
</xs:element>
<!-- there is no declaration for Approval item -->
</xs:all>
</xs:extension>
</xs:complexContent>
</xs:complexType>

3 Accessor elements

each EXPRESS attribute that is mapped to an accessor element (see 7.6 above), the <al

ticle in the complexType corresponding to the entity data type shall contain one correspondjng

laration for the attribute element.
e accessor element shall be declared as follows:
The name of the accessor element shall as specified in 7.6.1.

The maxOccurs attribute of the accessor element need not be specified in the element declarati
| is specified, it shall have the value " 1"

If the EXPRESS attribute is mandatory, the minOccurs attribute of the accessor element need
specified in the element declaration. If it is specified, it shall have the value "1".

If the EXPRESS attribGteis declared to be OPTIONAL, or specified in 7.6.2 to be treated
TONAL, the XML elément declaration shall contain the XML attribute minOccurs="0", and
(L attribute nillabId="true".

TE 1 An uns¢t EXPRESS attribute is indicated in the instance data either by the absence of the attrih

element or by anempty accessor element with XML attribute xsi:nil="true". (See 9.3.1)

NO
typ

TE 2 ¢Ifithe EXPRESS attribute is redeclared as DERIVEd or INVERSE in any subtype of this entity ¢
e, the\EXPRESS attribute is treated as being OPTIONAL, as specified in 7.6.2.3.

pn.

hot

as
the

ute

ata

— The accessor element may be declared to have the XML attribute exp:attributeType, defined
in the Base XML Schema, with a fixed value. If present, the value shall be "explicit™".

— If the data type of the EXPRESS attribute is not an entity data type, the XML data type of the
accessor element shall be as specified in 7.6.3.1.

— If the data type of the EXPRESS attribute is an entity data type, the XML data type of the accessor
element shall be as specified in 7.6.3.2.
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7.6.3.1 Attribute whose data type is not an entity data type

If the data type of the EXPRESS attribute is not an entity data type, the data type of the accessor
element shall be declared to be the XML schema data type that corresponds to the data type of the
EXPRESS attribute, as specified in 7.2.

EXAMPLE 1 Example of attributes whose data types are simple:

In EXPRESS:

TYPE Identifier = STRING;
END_TYPES

TYPE Weight measure = REAL;
END TYPE;

ENTITY Pipe;
Nominal size : NUMBER;
Diameter : REAL;
Bends : INTEGER;
Available : BOOLEAN;
Valid : LOGICAL;
Description : OPTIONAL STRING;
Image : BINARY;
Id : Identifier;
Weight : Weight measure;
END ENTITY;

In XML Schema:

<xs:simpleType name = "Identifiep!™
<xs:restriction base = "xs:normalizedString"/>
</xs:simpleType>

<xs:simpleType name = "Welght measure">

<xXs:restriction basel\=) "xs:double"/>
</xs:simpleType>

<xs:complexType grame = "Tns:Pipe">
<xs:complexCentent>
<xs:extension base = "exp:Entity">
<xsrall>
XxS:element name = "Nominal size" type = "xs:decimal"/>
<xs:element name = "Diameter" type = "xs:double"/>
<xs:element name = "Bends" type = "xs:long"/>
<xs:element name = "Available" type = "xs:boolean"/>
<xs:element name = "Valid" type = "exp:logical"/>
<xs:element name = "Description" type = "xs:normalizedString"
minOccurs="0" nillable="true"/>
<xs:element name = "Image" type = "exp:hexBinary"/>
<xs:element name = "Id" type = "Tns:Identifier"/>
<xs:element name = "Weight" type = "Tns:Weight measure"/>

</xs:all>
</xs:extension>
</xs:complexContent>
</xs:complexType>

XML instance data:

<Tns:Pipe id = "i10">
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<Nominal size>3.0</Nominal size>
<Diameter>2.75</Diameter>
<Bends>2</Bends>
<Available>true</Available>
<Valid>unknown</Valid>
<Description>
Standard rigid double-elbow</Description>
<Image>8AF</Image>
<Id>P1-1</Id>
<Weight>34.8</Weight>
</Tns:Pipe>

EXIAMPLE 2 Example of an attribute whose data type is an aggregate of a simple data type:

In EXPRESS:

ENTITY Pt3d;
c : ARRAY [1:3] OF REAL;
END ENTITY;

In XML schema:

<xs:complexType name="Pt3d">
<xs:complexContent>
<xs:extension base="exp:Entity">
<xs:all>
<xs:element name="C">
<xs:complexType>
<xs:simpleContent>
<xs:restriction basé="Tns:Seg-double">
<xs:simpleType>
<xs:restriction>
<xs:simpleType>
<xXgvlist itemType="xs:double"/>
</Xs:simpleType>
<®s:minLength value="3"/>
<xs:maxLength value="3"/>
</xs:restriction>
{&/xs:simpleType>
<xs:attribute ref="exp:arraySize" fixed="3" />
<xs:attribute ref="exp:cType" fixed="array" />
</xs:restriction>
</xs:simpleContent>
</xs:complexType>
</xs:element>
</xs:all>
</xs:extension>
</xs:complexContent>
</xs:complexType>

<xs:element name="Pt3d" type="Tns:Pt3d"
nillable="true" block="extension restriction"
substitutionGroup="exp:Entity"/>

XML instance data:

<Tns:Pt3d id = "i4">
<C>1.0 0.0 0.0</C>
</Tns:Pt3d>

EXAMPLE 3 Example of an attribute whose data type is an aggregate of an entity data type:
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In EXPRESS:

ENTITY Pt3d;

c : ARRAY[1:3] OF REAL;
INVERSE

in curve: SET [0:1] OF Polyline FOR points;
END ENTITY;

ENTITY Polyline;
points : LIST OF Pt3d;
END ENTITY;

In ]
attr

Thg

XM

KML Schema, the declarations for Pt 3d are exactly the same as in Example 2 above. The INVERSE
bute Pt3d.1in curve is not mapped to XML schema.

XML schema declarations for Polyline are:

L instance data:

<xs:complexType name = "Polyline">
<xs:complexContent>
<xs:extension base = "exp:Entity">
<xs:all>
<xs:element name = "Points">

<xs:complexType>
<xs:sequence>
<xs:group ref = "TnsyBPt3d-complexEntity-group"
minOccurs = "0" maxOccurs = "unbounded"/>
</xs:sequence>
<xs:attribute namez!'ref" type="xs:IDREF"
use="optional"W/>

<xs:attribute ref = "exp:itemType"
fixed = "Taug:Pt3d"/>
<xs:attribute ref = "exp:cType" fixed = "list"/>

<xs:attrriute ref="exp:arraySize" use="optional"/
</xs:complexType>
</xs:element>
</xs:all>
</xs:extension>
</xs:complexContént>
</xs:complexType>

<Tns:Polyline id = "il">
<Poinks>
<Ins:Pt3d id "igqn>
<C>1.0 0.0 0.0</C>
</Tns:Pt3d>
<Tns:Pt3d id = "i5">

|22 VAP v R VA VR VA A
</Tns:Pt3d>
<Tns:Pt3d ref = "i6" xsi:nil = "true"/>
</Points>
</Tns:Polyline>

<Tns:Pt3d id = "io6">
<C>0.0 0.0 1.0</C>
</Tns:Pt3d>

EXAMPLE 4

84
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Continuing the EXPRESS in 7.3.4.1:

ENTITY my select entity;
one_select type my select2;
END TYPE;

In XML Schema:

<xs:complexType name="My select entity">
<xs:complexContent>

ISO 10303-28:2007(E)

XS:extension base-"exp:Entity"
<xs:all>
<xs:element name="One select type"
</xs:all>
</xs:extension>
</xs:complexContent>
</xs:complexType>

7.6.3.2 Attribute whose data type is an entity data type

Th

Th

<xs:complexType>
<xs:sequence>

</xs:sequence>
</xs:complexType>

where:

complexEntity group (see 7.5.6.2).

EXAMPLE

In EXPRESS:

ENTITY measlre with unit;
valuencomponent measure_ value;
unitycomponent named unit;

END ENTITY;

TYPE measure value =

END TYPE;

REAL;

instance-complexEntity-group. shall be the qualified name of the

type="Tns:An_odd int"/>

s subclause specifies the mapping of EXPRESS attributes whose data type is an entity data type.

p XML data type of the accessor element shall be an anonymous\complexType, of the form:

<xs:group ref="instance-complexEntity-group" />

correspond

Ing

ENTITY named unit;
dimensions dimensional exponents;
END ENTITY;

ENTITY Si_unit
SUBTYPE OF (named unit);
prefix OPTIONAL si prefix;
name si unit name;
DERIVE
SELF\named unit.dimensions
dimensions for si unit (name);

©ISO 2007 - All rights reserved
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END ENTITY;

In XML Schema:

<xs:complexType name = "Measure with unit">
<xs:complexContent>
<xs:extension base = "exp:Entity">
<xs:all>
<xs:element name = "Value component"
type="Tns:Measure value" />
<xs:element name = "Unit component" >

<xs:complexType>

<xs:sequence>

<xs:group ref = "Tns:Named unit-complexEntity-grdup"|/>

</xs:sequence>

</xs:complexType>
</xs:element>

</xs:all>
</xs:extension>
</xs:complexContent>
</xs:complexType>

7.7 XML Schema and namespaces for EXPRESS Schema

The EXPRESS scHEMA statement for the context schema shall-map to the XML Schema componjent
xstschema. That is, there shall be one default XML schema corresponding to the context EXPRHSS
schema.

An[ XML namespace (the "target namespace") shall beassociated with the derived XML schema. The
nathespace URI associated with the target namespace shall be as specified in 7.7.2. The xs:schdma
element shall have a targetNamespace attiibute, whose value shall be the namespace URI
asspciated with the target namespace.

Th¢ name and version of the EXPRESS schema should be provided in documentation elements [for
thel XML schema.

NQTE The name and version of'the EXPRESS schema are not formally mapped to any elements of the deriyed
XML schema. They may influence the formation of the target namespace URI. See 7.7.2.

Additional namespace“declarations for the derived XML Schema shall be as specified in 7.7.3.

The derived XMAE-'schema shall comprise exactly the definitions and declarations specified in [7.2
thrpugh 7.6 and’7.8.

Th¢ Base/’ XML Schema specified in Annex C shall be explicitly included in the derived XML schema
by |means of an xs:import declaration. In this case, the preprocessor shall choose a namespjce
prefix (see 7.7.3) to correspond to the prelix "exp: . that appears in /.2 through 7.0 and /.8, and the
chosen prefix shall correspond to the namespace identified by the URN:
urn:iso:std:is0:10303:-28:ed-2:tech:XMLschema:common.

7.7.1 Namespace prefixes

For each namespace, the namespace prefix shall be specified by the preprocessor, with the following
restrictions:

— The XML document shall map each single namespace prefix to one and only one namespace URI
for the entire document.
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— Each namespace URI shall be represented by one and only one namespace prefix for the entire
document.

The namespace prefixes used in this Part of ISO 10303 — xs:, exp:, doc:, cnf: and Tns: — are used
only to separate and identify the (potentially) distinct namespaces required. The preprocessor is free
to substitute any valid prefix for any of them, within the constraints above.

7.7

2 URI for the target namespace of the derived XML schema

The namespace URI associated with the target namespace for the derived XML schema may be
chosen by the preprocessor, with the following guidelines.

Ift
an

Th
beg
spd
sta

Th
beq
IE]
Int

NO
sub
ide
is
wit
UR
spe
cor

EX

Thd
con

In ]

he derived XML schema is the default mapping of an EXPRESS schema that has been registered
[nternational Standard, the URI shall be a URN having the form specified in Annex A.

p URI that designates the target namespace for any other mapping of an EXPRESS-schéma that h
n registered as an International Standard is not specified by this part of ISO 10303)~1t may be
cified by the corresponding International Standard, or by other means conforraing to IETF
hdards.

e URI that designates the target namespace for any mapping of an EXPRESS schema that has no
n registered as an International Standard shall be defined by the owhing body, in conformance w
'F RFC 2396 and the appropriate IETF registration procedures;-and is out of the scope of this
prnational Standard.

TE As specified in IETF 2396, Uniform Resource Locator (WRL) and Uniform Resource Name (URN)
types of Uniform Resource Identifier (URI). A URI.may or may not represent a means by which
htified resource can be accessed. URLs always represent an access path, URNs never do. Each class of {
refixed by a code for the class of URI — uri:, urn;-iel: or http: — and an initial identifier that is registd
h the Internet Assigned Names Authority (IANA) as the unique identifier for an organization that owns
[, although possibly not the resource to which(t refers. The registration procedures for different classes
cified by different IETF standards. Notably, the syntax of URNS is specified in IETF RFC 2141 [3] and
Fesponding registration procedures are specified in IETF RFC 3406 [4].

AMPLE

XML namespace for the défault mapping of the config control design EXPRESS schema
tained in ISO 10303-203 T2} would be.

KML Schema:

<schema\fargetNamespace=
"urn¥iso.org:standard:10303:part (203) :version(2) :
defaultXML:Config control design"
xnlns:xs="http://www.w3.0rg/2001/XMLSchema"
xmlns:exp=

as

ith

are
the
JRI1
red
the
are
the

"irnedsosstd-1ca0-10303._29-o0d_2 -+cch - YMI ocohamasocaomman'

xmlns:a203="urn:iso.org:standard:10303:part (203) :version(2) :
defaultXML:Config control design">..

In XML:

<uos
xmlns:a203="urn: iso.org:standard:10303:part (203) :version (2):
defaultXML:Config control design" ..>
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7.7.3 Namespace declarations for the derived XML schema
The xs: schema element shall contain (xmlns) namespace declarations for:

— the targetNamespace. The value of the namespace URI used in this namespace declaration shall
be the same as that assigned to the targetNamespace attribute.

— the current version of the XML Schema definition.

— the Base XML Schema (see Annex C).

For any xm1ns declaration required above, the preprocessor may choose the prefix, as specified in
7.711, and the appropriate URI.

If the xs : schema element contains the elementFormDefault or attributeFormDefdult
attibute, their respective values shall be set to 'unqualified', which is the defaultrvalue specifig
in XML Schema Part 1: Structures.

o,

EXJAMPLE The following example illustrates the mapping of an EXPRESS SCHEMA statement to XML
Schema:

In FXPRESS:

SCHEMA my schema;

END SCHEMA;

In XML Schema:

<xs:schema
targetNamespace="urn:xyz.org:xs/My schema"
xmlns:my="urn:xyz.org:xs/My. schema"
xmlns:xs="http://www.w3¢0rg/2001/XMLSchema"
xmlns:exp=

"urn:iso:std:1s0:10303:-28:ed-2:tech:XMLschema:common"

elementFormDefaulté='unqualified"
attributeFormDefault="unqualified">

<!— import (statements and schema components mapped from the type
and entity definitions in the EXPRESS schema would appear here -->

</xs:schemna>

7.74 Import declarations for the derived XML schema

For EXPRESS schemas represented in the short form, the xs : schema element corresponding to th¢
context EXPRESS schema shall contain an immediate child xs: import element for each namespace
corresponding to an EXPRESS schema interfaced with the EXPRESS context schema. The value of
the namespace attribute of the import element shall be the URN associated with the interfaced schema.
The value of the schemaLocation attribute of the import element shall be the Uniform Resource
Identifier (URI) of the XML schema representing the interfaced EXPRESS schema, interpreted as a
locator by which the XML schema can be accessed over the Internet. The xs : schema element shall
contain namespace declarations for each of the EXPRESS schema being interfaced with the context
schema.

EXAMPLE The following example illustrates the mapping of interfaced EXPRESS schemas to XML Schema:
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In EXPRESS:

SCHEMA my schema;

USE FROM other schema (some entity);
REFERENCE FROM another schema (another entity);

END SCHEMA;

In XML Schema:

<xs:schema

7.8

For

(e1e)

Th

wh

sch

TargetNamespace="urn:xyz.org:xs/My_schema"

xmlns:my="urn:xyz.org:xs/My schema"

xmlns:xs="http://www.w3.0rg/2001/XMLSchema"

xmlns:exp=
"urn:iso:std:1s0:10303:-28:ed-2:tech:XMLschema:common"

xmlns:oth="urn:xyz.org:xs/Other schema"

xmlns:ano="urn:xyz.org:xs/Another schema" >

<xs:import namespace="urn:xyz.org:xs/Other schema"
schemalLocation="other schema.xs"/>

<xs:import namespace="urn:xyz.org:xs/Another schema"
schemalLocation="another schema.xs"/>

<xs:import schemalLocation="exp.xsd"
namespace="urn:iso:std:1s0:10303:-28:edx2):tech:XMLschema:common"

<!-- other entities omitted for simplicity<-->

</xs:schema>

Context-schema specific unit of serialization

nplexType in the namespace corresponding to the derived XML schema

e unit of serialization element declaration shall have the form:

<xs:element type="Tnsyuos" name="uos" substitutionGroup="exp:uos">
uniqueness _constraints

</xs:element>

C1C!

Tns is the'namespace prefix that corresponds to the namespace associated with the derived X}
ema for-the' unit of serialization, as specified in 7.7.

unigueness_constraints: any xs:unique schema components required by 7.5.9.

E)

the context schema there shall be a spécific unit of serialization element and a correspondjng

VIL

The context specific complexType shall be an extension of the exp:uos complexType, described
in 5.6 (which has no content model).

The content model of the context-specific complexType shall be a repeating choice group
consisting of:

exp:Entity (see Annex C),

the exp:edokey instance element, and
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— every referenceable instance element that corresponds to a non-entity data type (see 7.4.6).

That is, the complexType for the unit of serialization shall have the form:

wh

ent

EX

<xs:complexType name="uos">
<xs:complexContent>
<xs:extension base="exp:uos">

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

<xs:element ref="exp:Entity" />
<xs:element ref="exp:edokey" />

<xs:element ref="referenceable-instance-name-1"/>

</xs:choice>
</xs:extension>
</xs:complexContent>
</xs:complexType>

C1C!:

ity instance elements specified above.

AMPLE

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

<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="urn:xyz.com/Abao!"
xmlns:Tns="urn:xyz.com/Abc"
xmlns:exp=
"urn:iso:std:1s0:10303:-28:ed+2:tech:XMLschema:common"
elementFormDefault="unquadified"
attributeFormDefault="ungualified">

<xs:import schemalocatien="exp.xsd"
namespace="urn:iso:std:460:10303:-28:ed-2:tech:XMLschema

<xs:element mame="A" .> ... </xs:element>
<xs:elementCagme="B" ..> ... </xs:element>

<xs:complexType name="uos">
<xsicomplexContent>
<xs:extension base="exp:uos">
<xs:choice maxOccurs="unbounded" minOccurs="0">
<xs:element ref="exp:Entity" />

coloment rof_"o P-aﬂmba ALl

<xs:element ref="referenceable-instance-name-n"/>

referenceable-instance-name-i are the fully qualified names-for the referenceable n

:common" />

<xs:element name¥"™1o0s" type="Tns:uos" substitutionGroup="exp:uos"/>

pn-

90

<xs:element ref="Tns:A"/>
<xs:element ref="Tns:B"/>
</xs:choice>
</xs:extension>
</xs:complexContent>
</xs:complexType>

</xs:schema>
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8 Configured XML Schema Binding

This clause specifies a mapping from an EXPRESS schema to its corresponding configured XML
Schema declarations, definitions and representation. The derived XML schema as specified in this
clause is said to be a configured XML schema for the given EXPRESS schema. This clause applies if
a configuration file is given, and the configuration file contains at least one directive that does not
specify the default value. In all other cases, Clause 7 shall apply. This clause is organized such that
the XML schema derived from an EXPRESS schema is specified in 8.1 through 8.7.

8.1 Naming conventions

This clause specifies uniform conventions for creating XML names based on EXPRESS identifiérs.
8.111 Schema

Every EXPRESS schema shall have an associated XML namespace URI. This URJshall designlate
the| target namespace for the XML element and data type names that are schema=specific elementq of
the|binding of that schema, as specified in 8.7.

8.112 EXPRESS identifiers

EXIPRESS language identifiers are not case-sensitive. XML names.afe case-sensitive. Unless
othlerwise specified in a particular case, an EXPRESS identifiershall be mapped to an XML name, or
the{local part of an XML name, as follows:

—| When the naming-convention option (see 10.2.14)‘has the value initial-upper, the XML name
shqll be the same as the EXPRESS identifier except that the initial letter is upper case and all other
letters are lower case. This is the default.

— | When the naming-convention option ha$ the value camel-case, the XML name shall be deriyed
from the EXPRESS identifier as followg:'the first letter is upper case, the first character followjng
eadh underscore is upper case, all ether characters in the identifier shall be lower case, and |all
underscores shall be deleted.

— | When the naming-convention option has the value preserve-case, the XML name correspondjng
to an EXPRESS identifier shall be identical in letter case to the representation of the identifier in [the
texf of the EXPRESS sehema. A conforming pre-processor is not required to support this value [for
naming convention,

Dug to the XMISataming restrictions specified in the XML Recommendation, any EXPRESS identifier
beginning with'the characters 'xML', regardless of case, shall map to an XML name beginning with
the|characters'x-m-1".

NQTE~ This subclause applies to most EXPRESS defined data type names, entity names, and attribute nanpes.
Exc_t_l—rt—t_t—m_ﬁﬁ_l_m_l_m_wgep i0ons Tor certain situations are specilied in the subclauses dealing with particular Kinds o SS

identifiers.

8.1.3 Data types

Each EXPRESS data type identifier shall be mapped to a qualified name as defined in the Namespaces
in XML Recommendation.

The local part of the qualified name shall be the EXPRESS data type identifier mapped as specified in
8.1.2. Exception: If an entity or type configuration directive (see 10.3.2 and 10.3.3) selects the
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EXPRESS data type and provides a name attribute, the local part of the qualified name shall be as
specified by that directive.

For every EXPRESS named data type declared in, or explicitly interfaced into, the context schema,

the

associated XML Schema namespace for the qualified name shall be that of the context schema.

For every data type that is implicitly interfaced into the context schema, the local part of the qualified
name shall be derived as specified in 8.1.2 from the EXPRESS identifier for that data type, as it
appears in the schema in which the data type is declared. The associated namespace shall be that of

the

schema in which the data type is declared.

NO
wit
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TE For the non-local part of the URI, see Annex A for an approach to standardized namespace URIs for
h EXPRESS schemas defined in other parts of ISO 10303 and other ISO standards.

XML Schema data types corresponding to EXPRESS data types

every EXPRESS data type appearing in the context schema, including named>data types, buill
p types and anonymous constructed data types, there is a corresponding XML schema data ty]
s subclause specifies that correspondence.

TE This subclause does not specify any definitions or declarations to appear ih the derived XML schema
cifies XML schema components that may appear in definitions and declarations required by other subclau

1 EXPRESS simple data types

s subclause specifies the XML schema datatypes that.correspond to the EXPRESS built-in sim
A types.

1.1 BINARY data type

e EXPRESS BINARY data type is mapped to the exp:hexBinary data type, or
b:base64Binary if the configuration’directive map=""xs:base64Binary' applies to the BINA
p type (see 10.2.13.1). Exceptions:

When an EXPRESS attribute whose data type is BINARY is mapped to an accessor attribute,
responding XML data type shall be xs:hexBinary, or xs:base64Binary if the configurat
pctive map=""xs:base64Binary" applies.

If the EXPRESSBINARY data type specifies a maximum or FIXED length, it shall be mapped
cified in 8.2.44-1.

P exp:hexBinary and exp:base64Binary data types are defined in the Base XML Sche
e Annex C).

use

in
pe.

to
RY

the
jon

as

ma

EXAMPLE extending the example in 7.2.1.1:

Given the configuration directive

<attribute select="a binary" map="xs:base64Binary"/>

In XML Schema (inheritance-free mapping):

92

<xs:complexType name="Entity with binary attribute">
<xs:complexContent>
<xs:extension base="exp:Entity">
<xs:all>
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<xs:element type="exp:base64Binary" name="A binary"/>
</xs:all>
</xs:extension>
</xs:complexContent>
</xs:complexType>

8.2.1.1.1 Constrained BINARY data types

An EXPRESS BINARY data type for which a maximum or FIXED length is specified is said to be a
constrained BINARY data type. It shall be mapped to a complexType that is a restriction of the
exp:hexBinary data type, or of the exp:base64Binary data type if the configuration directive
map=""xs:base64Binary" applies.

When the constrained BINARY data type is the underlying type in an EXPRESS type declaration, fthe
cofresponding XML data type shall be as specified in 8.3.1.1.

When a constrained BINARY data type is the data type of an EXPRESS attribute that)is mapped to|an
acdessor attribute (see 8.6.3), the data type of the accessor attribute shall be 4 simpleType of fthe
form:

<xs:simpleType>
<xs:restriction base="binary-type">
<xs:minLength value="minLength" />
<xs:maxLength value="maxLength" />
</xs:restriction>
</xs:simpleType>

where:
— | binary-type, minLength and maxLengthare as specified below.

NQTE 1 It is assumed in this case that the length'ts a multiple of 8 bits, and therefore, the value of extraBilts
is ajways zero.

Fot any other use of a constrained BINARY data type, the derived XML schema shall contain a type
deinition for the XML data type*that corresponds to the constrained BINARY data type. The type
defiinition shall have the form:

<xs:complexType~name="typename.minBits.bits">
<xs:simpleContent>
<xs:resfriction base="binary-type">
<xs:mMinLength value="minLength" />
<xs'imaxLength value="maxLength"/>
<xS:attribute name="extraBits" type="xs:integer"
fixed="remainder" />
</xs:restriction>

2 fal + +
—SEHP T FeerT

</xs:complexType>

where:

— typename: If a map configuration directive applies to the constrained BINARY data type,
typename shall be the local part of the name of the XML data type specified by the map directive;
otherwise, typename shall be Binary.

— minBits shall be the fixed length (in bits) specified for the EXPRESS BINARY data type, if it is
declared FIXED. Otherwise, bits shall be "0".
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— bits shall be the maximum or fixed length (in bits) specified for the EXPRESS BINARY data
type.

— binary-typeis exp:hexBinary, or exp:base64Binary if map=""xs:base64Binary" applies
to the BINARY data type.

— minLength shall be the octet value (see below) of the fixed length specified for the EXPRESS
BINARY data type, if it is declared FIXED. Otherwise, the xs:minLength facet may be omitted.

— maxLength shall be the octet value of the maximum (or fixed) length specified for the EXPRESS

BI

IARY data tune
Crettd—ty P

bel
atti

Giy
vall

NO
dat

NO

ibute shall be omitted.

pe shall be calculated as follows:
If bits modulo 8 is greater than 0, bits / 8 + 1.

If bits modulo 8 is equal to 0, bits / 8.

h type, the octet value is the same as above.

TE 3 The values of minBits and bits are lengtlis:in bits, while the values of minLength

makLength are lengths in octets.

EX]

In§

In )

AMPLE

EXPRESS:

ENTITY entity with fixed”binary attribute;
a binary : BINARY(I1Z)FIXED;
b binary : BINARYYS);

END ENTITY;

KML Schema:

If exp-attribute="attribute-content" does not apply, see the example XML Schema in 7.2.1.1.1:

If exp-attribute="attribute-content" applies:

Lxs:complexType name="Entity with fixed binary attribute">

<xs:complexContent>

remainder shall be a decimal integer giving the value (bits modulo 8), where bits is as Specif]
pw, if the EXPRESS data type is declared FIXED. Otherwise, the redeclaration of the-¢x¥raBi

ren bits = the maximum (or fixed) length in bits specified for the EXPRESS data type, the od

TE 2 When the configuration directive (see 10.2.13) map="xs:base64Binary" applies to the EXPRH

led
ts

tet

SS

hnd
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Xs:iextenslion Pase="exXp:Entity"
<xs:attribute name="A binary">
<xs:simpleType>
<xs:restriction base="xs:hexBinary">
<xs:maxLength value="2"/>
<xs:minLength value="2"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute name="B binary">
<xs:simpleType>
<xs:restriction base="xs:hexBinary">
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<xs:maxLength value="1"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:extension>
</xs:complexContent>
</xs:complexType>

1.2 BOOLEAN data type

Sed

8.2

Th
dir
the
EX]
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=

In ]
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L AT INLOO DUULLDAIN Udld I.)’IJL/ 1S5 Lllal)llbu U uiv o . OO0 LTAll Udld L)’P\/.
EXAMPLE in 7.2.1.2.
1.3 INTEGER data type

e EXPRESS INTEGER data type is mapped to xs:1long. Exception: When the’map configurat
pctive applies to the data type (see 10.5.4), the EXPRESS INTEGER data typ¢ shall be mapped
value specified by that directive (see 10.2.13.2).

AMPLE extending the example in 7.2.1.3:

en the configuration directive

<attribute select="an integer" map="xs:iyear"/>

KML Schema (inheritance-free mapping):

<xs:complexType name="Entity with  dnteger attribute">
<xs:complexContent>
<xs:extension base="exp:Entity">
<xs:all>
<xs:element type=Uxs:year" name="An integer"/>
</xs:all>
</xs:extension>
</xs:complexContent>
</xs:complexType>

14 LOGICAL data type

e EXPRESS 1.061CAL data type is mapped as specified in 7.2.1.4.

1.5 NUMBER data type

map-configuration directive applies to the data type (see 10.5.4), the EXPRESS NUMBER data t

e EXPRESS NUMBER data type is mapped to the xs:decimal data type. Exception: When

jon
to

the
/pe

shall be mapped to the value specified by that directive (see 10.2.13.3).

EXAMPLE extending the example in 7.2.1.5:

Given the configuration directive

<attribute select="a number" map="xs:double"/>

In XML Schema:

<xs:complexType name="Entity with number attribute">
<xs:complexContent>
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<xs:extension base="exp:Entity">
<xs:all>
<xs:element type="xs:double" name="A number"/>
</xs:all>
</xs:extension>
</xs:complexContent>
</xs:complexType>

8.2.1.6 REAL data type

The
cornlfiguration directive apphes to the data type (see 10 5.4), the EXPRESS REAL data type shall| be
mapped to the value specified by that directive (see 10.2.13.3).

EXIAMPLE extending either example in 7.2.1.6:

Gi

—_

Vlen the configuration directive

<attribute select="a real" map="xs:float"/>

In XML Schema (inheritance mapping):

<xs:complexType name="Entity with real attribtte">
<xs:complexContent>
<xs:extension base="exp:Entity">
<xs:sequence>
<xs:element type="xs:float!" (ame="A real"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

8.211.7 STRING data type

If the EXPRESS data type is déclared to have a maximum length or a FIXED length, the EXPRHSS
datp type shall be mapped as specified in 8.2.1.7.1. Otherwise, when the map configuration directive
applies to the data typeZ(see 10.5.4), the EXPRESS STRING data type shall be mapped to the Viue
spdcified by that directive (see 10.2.13.4). In all other cases, the EXPRESS STRING data typg is
mapped to the x§44tormalizedString data type.

EXIAMPLE:extending the example in 7.2.1.7

Given-the configuration directive

<attribute select="a string" map="xs:QName"/>

In XML Schema (inheritance mapping):

<xs:complexType name="Entity with string attribute">
<xs:complexContent>
<xs:extension base="exp:Entity">
<xs:sequence>
<xs:element type="xs:QName" name="A string"/>
</xs:sequence>
</xs:extension>
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</xs:complexContent>
</xs:complexType>

8.2.1.7.1 Constrained STRING data types
An EXPRESS STRING data type for which a maximum or FIXED length is specified is said to be a
constrained STRING data type. It shall be mapped to a simpleType that is a restriction of the

xs:normalizedString data type.

When the constrained STRING data type is the underlying type in an EXPRESS type declaration, the
corresponding XMI. data type shall be as specified in 83 1.3

Otherwise, the derived XML schema shall contain a type definition for the XML data’ type
cofresponding to the constrained STRING data type. The type definition shall have the form:

<xs:simpleType name="typename.minLength.maxLength">
<xs:restriction base="string-type">
<xs:minLength value="minLength" />
<xs:maxLength value="maxLength" />
</xs:restriction>
</xs:simpleType>

where:

—| typename: If a map configuration directive applies.to“the constrained STRING data type,
typename shall be the local part of the name of the XML data type specified by the map directiyve;
otherwise, typename shall be String.

— | minLength shall be the fixed length specified for the EXPRESS STRING data type, if if is
dedlared FIxXED. Otherwise, it shall be "0" and-the xs :minLength facet may be omitted.

— | maxLength shall be the maximum [(¢r fixed) length specified for the EXPRESS STRING data
type.

— | string-type: If a map cenfiguration directive applies to the constrained STRING data type,
stping-type shall be the qualified name of the XML data type specified by the map directive;
otherwise, string-typeshall be xs:normalizedString.

NQTE If the EXPRESS schema declares a defined data type for the constrained STRING data type, there ill

be an XML definition ¢orresponding to the defined data type (see 8.3). The definition above is only required|for
constrained STRING data types that are anonymous.

EXIAMPLE See example in 7.2.1.7.1.

8.212 Aggregation data types

For an EXPRESS aggregation data type, that is, a SET, LIST, BAG or ARRAY data type, the base-type
of the aggregate is the data type of the component values. The XML Schema data type corresponding
to the aggregation data type depends on the base-type, and on the value of the configuration directive
tagless that applies.

NOTE 1 The XML Schema data type corresponding to the aggregation data type in an EXPRESS attribute

declaration may depend on the value of the directive exp-attribute that applies, because exp-attribute can
affect the default value of tagless.
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NOTE 2 Because the configuration directives can be applied to all uses of the data type, or only to specific
EXPRESS attributes, the corresponding XML schema data type may be different in different uses.

The XML data type that corresponds to a given use of the EXPRESS aggregation data type shall be as
specified in Table 3 for the combination of aggregate type, base-type and tagless that applies to that
use, as follows:

— The value for Base-type shall be as follows: If no map directive applies to the base-type of the
aggregate (see 10.5.4), the base-type shall be as specified in the EXPRESS declaration for the
aggregation data type. If a map directive applies to the base-type of the aggregate, and the values of
the named XML data type contain no whitespace, the base-type shall be considered to be a simple data

ty

aggregate, and the values of the named XML data type may contain whitespace, the base-type-shall
conpsidered to be a STRING data type, and the default value of tagless shall be false.

— | Simple types are those whose XML representations have simpleTypes and contaifi no spad

, and the default value of tagless shall be true. If a map directive applies to the base-type of

the
be

es,

including EXPRESS types BOOLEAN, INTEGER, LOGICAL, REAL and NUMBER, named data types that

are| mapped to certain XML data types by the map configuration directive as(specified above, 3
deffined data types that are specializations of any of these.

ageg
dis

10.

shq
of

m

XN

N

that use the same XML schema representation have different encoding rules. See 9.8.

The value for Aggregate-type shall be as specified in the EXPRESS declaration for
regation data type. For the purposes of this table, ARRAY OF OPTTIONAL base-type is considere
inct aggregate-type.

The value for the directive tagless that applies to the aggregation data type shall be as specified
5.5.

The applicable data type properties and the applicable values of the configuration directi
uld be ordered like the columns in Table 3, and@ compared one-for-one with the values in each 1
he table.

The value of the applicable property-or directive named in the column matches the value in Ilat
coalrmn in a given row only if they(are identical. Exception: Any applicable value of a directf

ches a blank cell in the row.

ind

the
d a

n

VES

ve

The applicable values will\match all the values in exactly one row of the table. The correspondjng

L data type shall be as-specified in the subclause identified in the Subclause column of that row

TE 3 Table 3 only, determines the corresponding XML schema declarations. Many combinati

ns

98
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Table 3 — Subclause governing aggregation data type correspondence
Aggregate type Base type tagless Subclause
ARRAY/LIST/SET/BAG Simple true 8.2.23
ARRAY/LIST/SET/BAG Simple false 8.2.2.2
ARRAY/LIST/SET/BAG STRING/BINARY | true 8.2.23
ARRAY/LIST/SET/BAG STRING/BINARY | false 8.2.2.2
ARRAY/LIST/SET/BAG ENUMERATION true 8.2.2.5
ARRAY/TIST/SET/RAG ENUMERATTON false R222
ARRAY/LIST/SET/BAG SELECT 8.2.2.6
ARRAY/LIST/SET/BAG | Entity true 8.2.2.8.1
ARRAY/LIST/SET/BAG | Entity false 8.2.2.8.2
ARRAY/LIST/SET/BAG | Aggregation type 8.2.2.4
ARRAY/LIST/SET/BAG Defined data type 8.2.2.7
ARRAY OF OPTIONAL Simple 8.2.2.2
ARRAY OF OPTIONAL STRING/BINARY 8.2.2:2
ARRAY OF OPTIONAL ENUMERATION 8.2.2.2
ARRAY OF OPTIONAL SELECT 8.2.2.6
ARRAY OF OPTIONAL Entity 8.2.2.8.2
ARRAY OF OPTIONAL Aggregation type 8.2.24
ARRAY OF OPTIONAL Defined data type 8.2.2.7

TE 4 As
owing:

2.1

specified in 10.2.8, tagless="true" shall not be specified unless the base-type is one of [the

— asimple type as defined above,

— an entity data type:

XML attributes for aggregation data types

— a STRING data type whose values will not centain whitespace,
— aBINARY data type whose values will be octet-strings (multiples of 8 bits),
— adefined data type whose fundamental type is an ENUMERATION, or

— adefined data type whosefundamental type is any of the above,

TE 5 When the aggregation type is ARRAY OF OPTIONAL, tagless="false" always applies (see 10.2.8).

Secruence-of-elements form having all of the attributes in 7.2.2.1.

b XML\schema data types corresponding to some EXPRESS aggregation data types are the

The value of the arraySize attribute indicates the number of component elements in the aggregate
value represented by a particular instance. For an ARRAY, the value is always fixed and equal to
HiIndex - LoIndex + 1 (seebelow). For a multi-dimensional array, the value is a sequence of
integer values giving the number of component elements in each dimension (see 8.2.2.4 and 9.8.5).

The value of the i temType attribute and the value of the cType are as specified in 7.2.2.1.

©ISO 2007 - All rights reserved
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8.2.2.2 Sequence-of-elements form of aggregates

When the sequence-of-elements form for representation of the EXPRESS aggregation data type is
specified by Table 3, the corresponding XML Schema data type shall be a complexType having the
form specified in 7.2.2.2.

NOTE For the resulting XML Schema using the configuration directive exp-attribute = "type-tag" see 8.4.2.2.

8.2.2.3 List-of-values form of aggregates

When the /ist-of-values form for representation of the EXPRESS aggregation data type is specified by
Table 3, the corresponding XML Schema data type is based on a simple list data type, as specified in
8.212.3.1. The corresponding XML Schema data type shall be as follows:

— | when the XML data type is the data type of an accessor attribute (see 8.6.3),cittshall be| as
spdcified in 8.2.2.3.4;

—| otherwise (when it is the data type of an XML element), it shall be as specifiedin 8.2.2.3.2.

NQTE 1 In general, when the base-type of the EXPRESS aggregation data ¢ype’is INTEGER, LOGICAL,
NUMBER, or REAL, or a defined data type whose fundamental type is any oftthese, this subclause applies. [By
defjnition, all representations of the data types BOOLEAN, INTEGER, LOGICAL, NUMBER, and REAL do jnot
corftain whitespace, and the XML 1ist form — tokens separated by whitespace — is an unambigupus
representation.

NQTE 2 When the base-type of the EXPRESS aggregation data‘type is STRING or BINARY, or a defined data
typg whose fundamental type is STRING or BINARY, 8.2.2.2.génerally applies, but this subclause applies when
spefified by Table 3.

NQTE 3 When this clause applies to aggregation data types whose base-type is STRING, by implication, [the
corfesponding values contain no spaces. Ifsthe values may contain spaces, this representation may| be
migdinterpreted.

NOTE 4 When this clause applies to aggregation data types whose base-type is BINARY, the xs:hexBingdry
daty type is used as the itemTypevof the simple list. It is not possible to specify the extra bits XML
attrjbute (see 8.2.1.1), and its value'1s taken to be zero.

NQTE 5 The two different XML data types are required, because the XML data type of an accessor attrifjute
mupt be a simpleTypéybut for other uses, the simpleType loses information that distinguishes it fijom
sinfilar aggregate représéntations (see 8.2.2.8.1).

8.212.3.1 Simple list type supporting aggregations

When thexlist-of-values form for representation of the EXPRESS aggregation data type is specified py
Table 3,-the corresponding XML Schema data type is based on a simple list data type. The simple i
dath-t7pe—shat-be-defined-in-the-derived Xvi—schemaby-a-stmrietrre-definition-ofthe-formsh
in 7.2.2.3.1 where:

— 1list-type shall be "List-", followed by the local part of the name of the XML schema data
type that corresponds to the base-type of the aggregation data type, as specified in 8.2 or 8.3.

— base-type shall be the qualified name of the XML schema data type that corresponds to the
base-type of the aggregation data type, as specified in 8.2 or 8.3.

Only one such definition is needed for all EXPRESS aggregation types having the same base-type.
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See EXAMPLE in 7.2.2.3.1.

8.2.2.3.2 List of values form for XML elements

When the list-of-values form is used as the data type of an XML element, the corresponding XML
data type is a restriction of the unrestricted complexType that supports aggregations of the
EXPRESS base type, as specified in 8.2.2.3.3.

The XML data type corresponding to the EXPRESS aggregation data type shall have the form
specified in 7.2.2.3 where:

— | unrestricted-type shall be the qualified name of the unrestricted complexType that suppgrts
aggregations of the EXPRESS base-type, as specified in 8.2.2.3.3.

—| 1ist-type shall be the qualified name of the simple list data type that corresponds-to the base
type, as specified in 8.2.2.3.1.

—| lower-bound, upper-bound, aggregate-type and usage are as defined in 7.2.2.3.

8.2012.3.3 Unrestricted complexType supporting aggregations

The¢ derived XML schema shall contain a complexType definitiondfor the unrestricted complexType
as shown in 7.2.2.3.2 where:

— | Tns:1ist-type shall be the qualified name for the simple list-fype defined in 8.2.2.3.1 above,

— | seg-type shall be "Seg-", followed by the local‘part of the name of the XML schema data type
thaf corresponds to the base-type of the aggregation-data type, as specified in 8.2 or 8.3.

— | base-type, the itemType attribute valae, shall be the qualified name of the XML schema data
typle that corresponds to the base-type of the-aggregation data type, as specified in 8.2 or 8.3.

8.212.3.4 List of values form for accessor attributes

When the XML data type is the data type of an accessor attribute (see 8.6.3), it shall have the form:

<xs:simpleType>
<xs:restrighbien>
<xgrsimpleType>
£x5:1ist itemType="base-type" />
Cfxs:simpleType>
<xs:minLength value="lower-bound"/>
<xs:maxLength value="upper-bound"/>
</xs:restriction>
</xs:simpleType>

where:

— base-type, the itemType attribute value, shall be the qualified name of the XML schema data
type that corresponds to the base-type. If the base-type is a defined data type, the corresponding XML
schema data type shall be as specified in 8.3. If the base-type is BOOLEAN, INTEGER, LOGICAL,
NUMBER, REAL, or STRING, the corresponding XML schema data type shall be as specified in 8.2.1. If
the base-type is BINARY, base-type shall be xs:hexBinary.
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— lower-bound is the lower bound on the EXPRESS aggregate. When the lower bound is given
and evaluates to a constant, the value of minLength shall be the value of the lower bound,
represented as a decimal integer. Otherwise, the value of minLength shall be '0'. If the value of
minLength is '0', the minLength facet may be omitted.

— upper-bound is the upper bound on the EXPRESS aggregate. When the upper bound is given
and evaluates to a constant, the maxLength attribute shall appear and shall have the value of the
upper bound, represented as a decimal integer. Otherwise, the maxLength facet shall be omitted.

NOTE If the EXPRESS aggregation type is an ARRAY, the value of the lower and upper bounds is

Hi End (o) T oTnd (a1 _where ais-the-asaresation-data-type
= = i Hhe-agares aata-type-

EXIAMPLE (Compare with the example in 8.2.2.3.2 above):

In EXPRESS:

ENTITY Solid;
orientation: ARRAY [1:3] OF REAL;
END ENTITY;

If grientation is represented by an accessor attribute, the corresponding XML data.type is:

<xs:simpleType>
<xs:restriction>
<xs:simpleType>
<xs:list itemType="xs:double"/>
</xs:simpleType>
<xs:minLength value="3"/>
<xs:maxLength value="3"/>
</xs:restriction>
</xs:simpleType>

8.212.4 Aggregates of aggregation.data types
When the base-type of the EXPRESS aggregation data type is another aggregation data type, or a
defiined data type whose fundamental type is another aggregation data type, the corresponding XML

schema data type shall be as'specified in this subclause.

An| EXPRESS aggregation data type (SET, LIST, BAG or ARRAY) is said to be nested, if it appeary in
the|context schemd asthe base-type of another aggregation data type.

The XML sehema data type corresponding to the overall aggregation data type applies as follows:

—| For_4ll structures that are not ARRAY OF ARRAY structures, if the configuration directive
flaftér="false” applies (see 10.2.9), the mapping shall be as specified in 8.2.2.4.1.

— In all other cases, the mapping specified in 8.2.2.4.2 shall apply.

8.2.2.4.1 The sequence-of-rows structure
When the sequence-of-rows structure is chosen for an EXPRESS aggregation data type (called #ype A

below), whose base-type is another aggregation data type (called #ype B below), the structure of the
XML schema data type corresponding to #ype A shall be as specified in this subclause.
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The complexType corresponding to #ype A shall be a complexType whose content is a sequence of
elements corresponding to zype B. The XML data type shall have the form:

<xs:complexType>
<xs:sequence>
<xs:element ref="base-instance"
minOccurs = "lower-bound" maxOccurs = "upper-bound"/>

</xs:sequence>

<xs:attribute name="ref" type="xs:IDREF" use="optional"/>
<xs:attribute ref="exp:itemType" fixed="base-instance"/>
<xs:attribute ref="exp:arraySize" usage/>

<xs:attribute ref="exp:cType" fixed="aggregate-type"/>
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</xs:complexType>
1.

base-instance is the qualified name of the XML instance element corresponding‘to type B.
e B is a defined data type, the instance element name shall be as specified in 8:4.3.” If fype B is
nymous aggregation data type, the instance element name shall be as specified'in 8.4.2.

aggregate-type is the keyword for the EXPRESS aggregate type of-#ype A, one of: "set"
[, "bag" for BAG, "1ist" for LIST, "array" for ARRAY, "lést-unique" for LIST
[QUE, "array-unique" for ARRAY OF UNIQUE, axray-optional for ARRAY

[TONAL, and array-optional-unique for ARRAY OF OPTIONAL UNIQUE.

TE 1 Although the overall structure is an aggregate of aggregates, each nested aggregate (type B) will
resented as a fype B instance element as a component of the #pe A aggregate, so the ctype attribute o
cifies the nature of the type A aggregate (cf. 8.2.2.4.2).

lower-bound: When type A is not ARRAY - ©F OPTIONAL, and the value of the lower bound
size of type A is given and evaluates to a constant, minOccurs shall be that value, represented g
imal integer. Otherwise, minOccurs_is 0'. If the lower bound evaluates to '1', the minOccy
ibute may be omitted.

upper-bound: When the wupper bound on #pe A4 is given and evaluates to a const
kOccurs is that value, represented as a decimal integer. Otherwise, the maxOccurs value shalll
nbounded".

TE 2 If type A is“ah ARRAY, the value of the lower bound and the value of the upper boung
[ndex (fyped) =“DoIndex (fyped) + 1.

usage: When type A is an ARRAY and the lower and upper bounds on the index range of typq
luate to'Censtants, arraySize shall be declared fixed="upper-bound", where upper-bou
s defined above. When type A is an ARRAY, and the lower and upper bounds on the index rangg
e A 'do not evaluate to constants arraySize shall be declared use="required". Otherw
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NOTE 3 The value of arraySize in the XML encoding should be the actual size of the array in each case.
See 9.8.5.

NOTE 4 This form is identical in all regards to the "sequence-of-elements" form specified in 8.2.2.2, except that
component instance elements represent fype B aggregate values. It is a "sequence of elements"
representation for the purposes of any other clause.

the

NOTE 5 This XML schema data type is used to represent values of the EXPRESS aggregation data type as
specified in 9.8.5.1 and 9.8.5.2.
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EXAMPLE Sequence-of-rows representation of a multi-dimensional aggregation of simple types

In EXPRESS:

TYPE direction vectors = LIST[1:3] OF ARRAY[1:2] OF REAL;
END TYPE;

ENTITY X;
matrix : direction vectors;
END ENTITY;

In the derived XML Schema, Tns: Seg—double will be declared as specified in 8.4.2.1 to support
ARRAY[1:2] OF REAL. The XML type definition corresponding to direction vectors will be:

<xs:complexType name="Direction vectors">
<xs:sequence>
<xs:element ref = "Tns:Seg-double"
minOccurs = "1" maxOccurs = "3"/>
</xs:sequence>
<xs:attribute name="ref" type="xs:IDREF" use="ogptional"/>

<xs:attribute ref = "exp:arraySize" use = "optional"/>
<xs:attribute ref = "exp:itemType" fixed="Ths7Seg-double"/>
<xs:attribute ref = "exp:cType" fixed = "dIist"/>

</xs:complexType>

XML instance data:

<Tns:Matrix>
<Tns:Seg-double >1.0 2.0</Tns:Segsdouble>
<Tns:Seg-double >0.0 4.0</Tns:8eg-double>
<Tns:Seg-double >0.0 5.4</TnswSeg-double>
</Tns:Matrix>

8.2.2.4.2 The multi-dimensional array structure

When the multi-dimensional array structure is chosen for an EXPRESS aggregation data type (callled
type A) whose base-type is another aggregation data type, the structure of the XML schema data type
corresponding to fype A shall beithe structure specified in clause 7.2.2.4, where:

— | base-instance If fype B is an entity data type, base-instance shall be the qualified namgq of
the| corresponding complexEntity group (see 8.5.6.2). If fype B is a SELECT data type, bage-
ingtance shall be-the qualified name of the corresponding group (see 8.3.4.2). Otherwise, bage-
ingtance shallbethe qualified name of the corresponding instance element (see 8.4).

All other definitions, notes and examples are as specified in clause 7.2.2.4.

8.2L2.5 Aggregates of ENUMERATION data types

Unless otherwise specified by Table 3, when the base-type of the EXPRESS aggregation data type is a
defined data type whose fundamental type is an ENUMERATION type, the corresponding XML Schema
data type shall be as specified in 8.2.2.3.

NOTE By definition, the representations of ENUMERATION data types do not contain whitespace, and the
simple list form — names separated by whitespace — is an unambiguous representation.

See EXAMPLE in 7.2.2.5.
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8.2.2.6 Aggregates of SELECT data types

When the base-type of the EXPRESS aggregation data type is a defined data type whose fundamental
type is a SELECT type, and the working select-list of the select type (see 8.3.4.1) contains only one
data type, the base-type is considered to be that data type, instead of the SELECT type, and the
subclause in Table 3 specified for that data type shall apply. In all other cases, when the base-type of
the EXPRESS aggregation data type is a defined data type whose fundamental type is a SELECT type,
the corresponding XML schema data type shall be a complexType.

If the underlying type of the defined data type is not the same as the fundamental type (that is, if the
de i jalizati i in
8.212.2, using the defined data type as the base-type.

Otlierwise, the complexType shall have the form specified in 7.2.2.6, where:

— | base-group is the qualified name of the XML group or instance element that corfesponds to the
deffined data type, as specified in 8.3.4.2.

— | base-type is the qualified name of the XML data type correspondingyto the base-type of the
aggregate, that is, the defined data type whose fundamental type is the SEZECT data type, as specified
in §.3.

—| aggregate-type, .usage, group-or-element, lowérrbound, and upper-bound pre
as dlefined in 7.2.2.6.

Sed EXAMPLE in 7.2.2.6.

8.212.7 Aggregates of defined data types

When the base-type of the EXPRESS aggregation data type is a defined data type, that is, a data type
deffined by an EXPRESS type-declaration/ the corresponding XML schema data type shall depend|on
the| fundamental type of the defined data type. The subclause specified by Table 3, using the
furldamental type as the base-type, shall apply. Within the appropriate subclause, the defined data
typie shall be considered to be the'base-type.

Exgeption: If the defined data type, or any type of which it is a specialization, is explicitly mapped to
an XML schema data type by a map configuration directive (see 10.2.13), the XML schema data type
model for the EXPRESS aggregation data type shall depend on the XML schema data type specified
by fthat map directive, as follows:

— | If the_ XML schema data type specified by that map directive is a data type whose value
representations contain no whitespace, the base-type shall be considered to be a simple type when
consulting Table 3.

— Otherwise, the aggregation data type shall be mapped to the general form specified in 8.2.2.2.

8.2.2.8 Aggregates of ENTITY data types
When the base-type of the EXPRESS aggregation data type is an entity data type, the corresponding

XML schema data type has the list-of-references form (see 8.2.2.8.1) or the sequence of entity
instances form (see 8.2.2.8.2), as specified in Table 3.
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8.2.2.8.1 List of references form

When the "list of references" form is chosen, the corresponding XML Schema data type shall be based

on

a simple list of XML IDREF values.

If the XML data type is the data type of an accessor attribute (see 8.6.3), it shall have the form:

<xs:simpleType>

<xs:restriction base="xs:IDREFS">
<xs:minLength value="lower-bound"/>
<xs:maxLength value="upper-bound" />

STIESCIICCION
</xs:simpleType>

whEre:

ang

bouind, represented as a decimal integer. Otherwise, the value of the minLengthi-facet shall be '0'.
the]value of minLength is '0', the minLength facet may be omitted.

and evaluates to a constant, the maxLength facet shall appear andsshall have the value of the up
boynd, represented as a decimal integer. Otherwise, the maxLength facet shall be omitted.

lower-bound is the lower bound on the EXPRESS aggregate. When the lower-bound is giyen
| does not evaluate to a constant, the value of the minLength facet shall be the-value of the lower

If

upper-bound is the upper bound on the EXPRESS aggregate. When the upper bound is giyen

per

NQTE If the EXPRESS aggregation type is an ARRAY, the)value of the lower and upper boundy is

Hi

In

wh

[ndex (a) — LolIndex(a) + 1,where a isthe aggregation data type.

iny other case, the corresponding XML data type-shall have the form:

<xs:complexType>
<xs:simpleContent>
<xs:restriction base="ekp:Seq-IDREF">
<xs:simpleType>
<xs:restrigtion base="xs:IDREFS">
<xs:minlength value="lower-bound"/>
<xssmakLength value="upper-bound"/>
</xsirestriction>
</xs:simpleType>
<xs:att¥ibute ref="exp:arraySize" usage />
<xgmattribute ref="exp:itemType" fixed="base-type"/>
<gsiattribute ref="exp:cType" fixed="aggregate-type" />
</xs@restriction>
</xs»dimpleContent>
</xssiecomplexType>
cre.

lower-bound and upper-bound are as defined above.

— base-type shall be the qualified name of the XML schema data type that corresponds to the

ent

ity data type, as specified in 8.3.

— aggregate-type is the keyword for the EXPRESS aggregate type, one of: "set" for SET,
"bag" for BAG, "1list" for LIST, "array" for ARRAY, "list-unique" for LIST OF UNIQUE,

"array-unique" for ARRAY OF UNIQUE. The list-of-references form is not used for ARRAY OF
OPTIONAL.
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— usage: When the EXPRESS aggregate type is ARRAY and the upper and lower bounds on the
array evaluate to constants, arraySize shall be declared fixed="upper-bound", where upper-
bound is as defined above. When the EXPRESS aggregate type is ARRAY and the upper and lower
bounds on the array do not evaluate to constants, arraySize shall be declared use="required".
Otherwise, arraySize shall be declared use="optional"

NOTE 1 This representation is the "list of values" form in 8.2.2.3, in all cases, except that the i temType for
the xs:1ist is xs: IDREF, instead of base-type. (The itemType attribute value is base-type.)

NOTE 2 The accessor attribute form above, and the simpleContent model for the more general form, are
equivalent to:

<xs:simpleType>
<xs:restriction>
<xs:simpleType>
<xs:list itemType="xs:IDREF"/>
</xs:simpleType>
<xs:minLength value="lower-bound"/>
<xs:maxLength value="upper-bound" />
</xs:restriction>
</xs:simpleType>

which is consistent with the forms in 8.2.2.3.

EXAMPLE

In EXPRESS:

ENTITY Pt3d;
-- additional attributes skipped
END ENTITY;

TYPE Pt3dSet = SET OF Pt3d;
END TYPE;

In XML Schema:

<xs:complexType name="Pt3dSet">
<xs:simpleContent>
<xs:restriction base="exp:Segq-IDREF">
<xs;SimpleType>
<xs:restriction base="xs:IDREFS"/>
<JxS5:simpleType>
<xs:attribute ref="exp:arraySize" use="optional"/>
<xs:attribute ref="exp:itemType" fixed="Tns:Pt3d"/>
<xs:attribute ref="exp:cType" fixed="set" />
</xs:restriction>
</xs:simpleContent>
</xs:complexType>

or (when the XML data type is the data type of an accessor attribute):
<xs:simpleType name="Pt3dSet">

<xXs:restriction base="xs:IDREFS"/>
</xs:simpleType>
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8.2.2.8.2 Sequence of entity instance elements form

When the "sequence of entity instance elements" form is chosen, the corresponding XML schema data
type shall be a complexType having the form specified in 7.2.2.7 where:

— base-instance is the qualified name of the entity instance element corresponding to the base-
type of the aggregate, as specified in 8.5.5.

— base-complexEntity-group is the qualified name of the complexEntity group corresponding
to the base-type of the aggregate, as specified in 8.5.6.2.

—| lower-bound, upper-bound, aggregate-type and usage are as defined in 7.2.2.7.
Seq EXAMPLE in 7.2.2.7.

8.213 Constructed data types

EXIPRESS defines two kinds of data types, called "constructed data types", that(can only occur in [the

deffinition of a defined data type. There are no XML Schema data types that correspond to [the
conpstructed data types as such, because in EXPRESS they cannot be the data-type of anything.

8.23.1 ENUMERATION data types

The XML schema data type that corresponds to an ENUMERATION data type is the one that
corresponds to the EXPRESS defined data type. See 8.2.4.and8.3.3.

8.213.2 SELECT data types

The XML schema data type that corresponds to @.SELECT data type is the one that corresponds to the
EXIPRESS defined data type. See 8.2.4 and 83.4.

8.214 Defined data types

For each EXPRESS defined data type, the corresponding XML schema data type is a named data type
deffined by an XML schema data'type definition. The XML data type name and its definition shalll be
as gpecified in 8.3.

8.2t5 ENTITY data types

Fot each EXPRESS entity data type, the corresponding XML schema data type is a named data type
deffined by an XML schema data type definition. The XML data type name and its definition shalll be
as gpecified\in’8.5.

8.3 ““XML Schema definitions and declarations for EXPRESS defined data types

An EXPRESS defined data type is a data type that is defined by an EXPRESS type declaration. The
type declaration defines the data type in terms of an underlying type. The defined data type is said to
be a specialization of the underlying type. The underlying type of an EXPRESS defined data type,
however, may itself be an EXPRESS defined data type, which is defined by an EXPRESS type
declaration to be based on another underlying type, and so on. Ultimately, there is a fundamental type
that is not itself an EXPRESS defined data type, but rather a data type defined by the EXPRESS
language.
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NOTE 1 The terms defined data type, underlying type, specialization, and fundamental type are taken from ISO
10303-11:2003 and are used extensively in this Part of ISO 10303 in defining the mapping of defined data types
and the encoding of their values.

For each EXPRESS defined data type that is declared in, or explicitly interfaced into the context
schema, the derived XML schema shall contain an XML schema data type definition.

The XML schema data type definition shall depend on the underlying type of the EXPRESS defined
data type, as follows:

— If the defined data type is explicitly mapped to an XML schema data type by the map
cofffiguration directive (sce 10.2.13), the XML schema data type detinition shall be as specitied in
8.3]6.

—| Otherwise, if the underlying type of the defined data type is a simple data type «(BINARY,
BOPLEAN, INTEGER, LOGICAL, NUMBER, REAL, or STRING), the XML schema data type definitjon
shqll be as specified in 8.3.1.

—| If the underlying type of the defined data type is an aggregation data type (ARRAY, BAG, LIST| or
SET), the XML schema data type definition shall be as specified in 8.3.2.

— | If the underlying type of the defined data type is an ENUMERATION data type, the XML schema
datp type definition shall be as specified in 8.3.3.

— | If the underlying type of the defined data type is a SELEET data type, the XML schema data type
deffinition shall be as specified in 8.3.4.

— | If the underlying type of the defined data type is\another defined data type, the XML schema data
typee definition shall be as specified in 8.3.5.

The derived XML schema may also contain ‘a eorresponding instance element declaration, as specified
in §.4.3. The XML data type definition shall-be independent of, and appear outside of, the instance
element declaration.

NQTE 2 The underlying type of ansEXPRESS defined data type cannot be an entity data type.
8.311 Simple underlying types

When the underlying type is a simple data type (BINARY, BOOLEAN, INTEGER, LOGICAL, NUMBER,
REAL, or STRING), and no map directive applies to the defined data type, the corresponding XML
schlema data typeldefinition shall be as specified in this subclause.

When theunderlying type is a BINARY data type, the XML data type definition shall be as specified in
8.31.K

When the underlying type is BOOLEAN, INTEGER, LOGICAL, NUMBER or REAL, the XML data type
definition shall be as specified in 8.3.1.2.

When the underlying type is a STRING data type, the XML data type definition shall be as specified in
8.3.1.3.

8.3.1.1 Definitions for BINARY data types

When the underlying type is an unconstrained BINARY data type, the XML data type definition shall
have the form:
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<xs:complexType name = "identifier">
<xs:simpleContent>
<xs:restriction base = "binary-type">

</xs:restriction>
</xs:simpleContent>
</xs:complexType>

where:

— identifier is derived from the EXPRESS identifier for the defined data type as specified in
8.1.2, and

to the BINARY data type.

N

wh

8.3

Wi
X

=2

8.3

binary-type is exp:hexBinary, or exp:base64Binary if map="xs:base64Binary" app

<xs:complexType name = "identifier">
<xs:restriction base="binary-type">
<xs:minLength value="minLength" />
<xs:maxLength value="maxLength" />
<xs:attribute name="extraBits" fixed="remainder" />
</xs:restriction>
</xs:complexType>

ere:
identifier and binary-type are as above, and

minLength, maxLength and remainder at¢ as specified in 8.2.1.1.1.

1.2 Definitions for BOOLEAN, INTEGER, LOGICAL, NUMBER or REAL

en the underlying type is BOOLEAN, INTEGER, LOGICAL, NUMBER or REAL, the corresponding
(L data type definition shallliave the form specified in 7.3.1.2 where:

identifier is deriyed. from the EXPRESS identifier for the defined data type as specified
2, and

underlying=type is the XML schema data type corresponding to the underlying type,
cified in 8.2;10

1.3 Definitions for STRING data types

Wi
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en the underlying type is a constrained BINARY data type (see 8.2.1.1.1), the XML data type
deffinition shall have the form:

in

as

all

Tt CTTOTIOCTIT y TSty pU oo T T N T ivy oata ty PO thio COTT TS pOTIOTT S 7 x vty oata vy P OCTTTreroT— ST

have one of the forms specifed in 7.3.1.3 where:

— identifier is derived from the EXPRESS identifier for the defined data type as specified in

8.1

Exception:

.2, and

minLength and maxLength (for a constrained STRING data type) are as specified in 7.3.1.3.

When the underlying type is an unconstrained STRING data type and the notation

configuration directive applies to the defined data type, the XML data type definition shall have the
form:
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<xs:complexType name = "identifier">
<xs:simpleContent>
<xs:extension base = "xs:normalizedString">

<xs:attribute ref="xml:notation" fixed="configured-notation" />
</xs:extension>

</xs:simpleContent>

</xs:complexType>

where:

— identifieris as above, and

—| configured-notation is the value given for the notation directive.

EXIAMPLE For the EXPRESS declarations:

TYPE label = STRING;
END TYPE;

TYPE clear text = STRING;
END TYPE;

TYPE userid = STRING (8) FIXED;
END TYPE;
and the configuration directive:

<type select="Clear text" notation="MIME:application/isol0303-21" />

Thg definitions in the derived XML schema are

<xs:simpleType name = "Label">
<xs:restriction base = "xstnormalizedString">
</xs:restriction>

</xs:simpleType>

<xs:complexType namey=-"Clear text">
<xs:simpleContent>
<xs:extension pase = "xs:normalizedString">

<xs:attribute . tfef="xml:notation"
fixed=/MIME:application/iso10303-21"/>
</xs:extension>
</xs:simpleContent>
</xs:cofplexType>

<xgis¥mpleType name = "Userid">
<Xs:restriction base="xs:normalizedString">
<xs:minLength value="8"/>
<xs:maxlength value="8"/>
</xs:restriction>
</xs:simpleType>

8.3.2 Aggregate underlying types
When the underlying type of the EXPRESS defined data type is an aggregation data type — a SET,

LIST, BAG or ARRAY type — the XML Schema data type that corresponds to the underlying type
depends on several factors, as specified in 8.2.2. The form of the XML Schema data type definition
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for the defined data type depends on the form of the XML Schema data type corresponding to the
underlying, but all of them are complexTypes.

Therefore, the corresponding XML data type definition shall have the general form:
<xs:complexType name="identifier">
(body)
</xs:complexType>

where:

—[Identifier is derived trom 1he EXPRESS identifier for the defined data type as specitieq in
8.112, and

—| (body) is the model of the complexType that corresponds to the underlying aggregation data
type, as specified in 8.2.2.

NOTE For all practical purposes, the data type definition is identical to the corresponding data type, except that
napme="identifier" is added to the initial <xs:complexType> element.

8.3.3 ENUMERATION underlying types

When the underlying type of the EXPRESS defined data type iSc.an ENUMERATION data type, the
cofresponding XML schema data type shall have the form specifed.in 7.3.3, where:

— | identifier is derived from the EXPRESS identifiérfor the defined data type as specified in
8.1}2, and

—| enum-item-1... enum-item-n are as specified in 7.3.3.

8.314 SELECT underlying types

When the underlying type of the EXPRESS defined data type is a SELECT data type, the
corresponding XML schema data type-shall depend on the number of data types in the working selgct

list|as specified in 8.3.4.1.

If the working select list contains no data types, the SELECT data type is not mapped to the derived
XML schema.

If the working selectlist contains only one data type:

— | the corresponding XML Schema data type shall be the XML Schema data type that corresponds to
thaf data typeyand

— | the corresponding instance element shall be the instance element that corresponds to that data
type.

Otherwise, the derived XML schema shall contain an XML group declaration, as specified in 8.3.4.2,
and a complexType declaration, as specified in 8.3.4.3. The corresponding XML Schema data type
shall be the complexType specified in 8.3.4.3. In addition, the derived XML schema may be
required to contain an XML key definition corresponding to the SELECT data type, as specified in
8.3.4.4.

NOTE For a SELECT data type that has more than one type in the select list, there is no corresponding instance
element (see 8.4). Instead, the group specified in 8.3.4.2 is the equivalent of the instance element for the
SELECT data type.
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4.1 Working select list

The working select list for the SELECT data type shall be developed as follows:

— The working select list shall be initialized to the set of EXPRESS data types in the select-list of

the

SELECT data type.

— For each EXPRESS data type in the working select list that is a defined data type whose
(immediate) underlying type is a SELECT type, the defined data type shall be deleted from the working
select list and replaced by all of the data types in the select-list of its underlying SELECT type.
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The previous step shall be repeated until there are no defined data types in the working seleGt
pse (immediate) underlying type is a SELECT type.

For each EXPRESS entity data type that appears in the working select listcand uses
eritance-free mapping (see 8.5), all of the subtypes that appear in the corresponding-subtypes grq
hny, see 8.5.6.1) shall be added to the working select list. Exception: no data type-shall be addeq
working select list that is already on the working select list.

TE 1 Using the type graph associated with the entity data type (see 8.5.1), every-leaf node that has a patl

node corresponding to the entity data type represents a possible subtype, andevery node that lies on sud
h represents a possible subtype.

No data type that is already on the working select list shall b¢ added to the working select list.

All abstract entity data types (see 6.3) to which the*inheritance-free mapping applies shall
eted from the working select list.

TE 2 The working select list is the set of all EXPRESS data types whose instances are admissiblg
ances of the original SELECT data type. Nested-SELECT data types are expanded into the list.

TE 3 A defined data type whose underlying type is another defined data type is not replaced/expande
working select list, even when its fundamental type is a SELECT data type. A defined data type wh

erlying type is another defined data type is always treated as a specialization and that information is retai
he XML schema type model.

Examples in 7.3.4.1.

4.2 XML group’declaration for SELECT data types

en the underlying type of the EXPRESS defined data type is a SELECT data type that has a
rking seleet list containing more than one data type, the derived XML schema shall contain a

bup deelardtion that corresponds to the EXPRESS defined data type.

e fiane of the group shall be derived from the EXPRESS identifier for the defined data type as
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Cificd i 8.1.3.

The contents of the group is derived from the working select list of the SELECT data type as specified
in 8.3.4.1.

The group shall contain a single choice element. For each EXPRESS data type in the working
select list, the choice element shall contain an element declaration for the instance element
corresponding to that EXPRESS data type (as specified in 8.4), or for each of the instance elements
found in its subtype group (see 8.5.6.1). The element declaration shall have a ref attribute whose
value is the qualified name of the instance element.
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That is, the group declaration shall have the form specified in 7.3.4.2 where:

— identifier is derived from the EXPRESS identifier for the defined data type as specified in
8.1.2.

— select-list-item-1 ... select-list-item-n and complexEntity-usage are as
specified in 7.3.4.2.

NOTE Since every data type in the working select list is a named data type, the qualified names of the instance
elements will be derived from the EXPRESS identifiers for the data types as specified in 8.1.3.

Sed EXAMPLE in 7.3.4.2.
8.314.3 XML data type definition for SELECT data types

When the underlying type of the EXPRESS defined data type is a SELECT data type that Has a
working select list containing more than one data type, the corresponding XML schema data type shall
be p complexType whose content model is the group corresponding to the SELEET data type, as
spdcified in 8.3.4.2.

Th¢ complexType definition shall have the form specified in 7.3.4.3, where

—| identifier is derived from the EXPRESS identifier for the‘defined data type as specified in
8.1]2.

— | group-name is the qualified name of the group cotresponding to the SELECT data type,| as
spdcified in 8.3.4.2.

—| exp:arraySize-usage: If any of the instdnce elements contained in the SELECT group (pee
8.314.2) represent anonymous aggregates, <xs.element ref="“exp:arraySize” use=“optional’}/>.
Otlierwise, the exp:arraySize elementshall be omitted.

NQTE 1 Each instance element in the group corresponding to the SELECT data type contains the optional XML
attrjbute path, as specified in 8.4.5.+The path attribute specifies the types in the select list that are instantigted
in that value.
NQTE 2 In order to allow accessor elements (see 8.6.4) to refer to a value of the SELECT data type (instead of

containing it), the complexType contains the ref attribute, and allows the choice group to be omitfed.
9.4{3 requires either theref attribute to be present or the content to contain an instance of the choice group.

Sed EXAMPLE7:3.4.3.

8.34.4 XML identity constraints for SELECT data types

A

p an
EXPRESS attrlbute anywhere in the context schema such that the data type of the EXPRESS attribute
is the defined (SELECT) data type, and either

— the configuration directive exp-attribute="attribute-content" applies to that attribute, or

— the configuration directive exp-attribute="attribute-tag" applies to that attribute, and
content=""ref" or content="unspecified" applies to that attribute,

then the derived XML schema shall contain a key definition corresponding to the defined data type.
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NOTE 1 exp-attribute="attribute-tag" and content=""unspecified" are the defaults.

The key definition shall have the form:
<xs:key name="schema identifier-key">
<xs:selector xpath="select-list-item-1 | .. | select-list-item-n"/>
<xs:field xpath="@id"/>

</xs:key>

where:

—| identifier is derived from the EXPRESS identifier for the defined data type as spécified in
8.1}2, and

—| select-list-item-1 ... select-list-item-n are the qualified names. 0f the instapce
elements corresponding, as specified in 8.4, to each data type in the working select hist.

NQOTE 2 The XML key definition corresponding to the SELECT data type i§ the equivalent to the Key
deflnitions that correspond to instance elements (see 8.4.6), in much the sam¢)way that the XML grdup
dedlaration corresponding to the SELECT data type is equivalent to the instancé.clement declarations.

EXIAMPLE Continuing the example in 8.3.4.2 above, the XML key declaration would be:

<xs:key name="Tns  S-key">
<xs:selector xpath="Tns:Label-wrapper
| Tns:Length measure-wrapper
| Tns:Pipe entity
| Tns:Traffic light-wrapper{y,7>
<xs:field xpath="@id" />
</xs:key>

8.3L5 Defined data type underlying type

When the underlying type of the)EXPRESS defined data type is another defined data type, the
cofresponding XML schemadata type model shall depend on the XML schema data type
cofresponding to the fundamental type. Exception: If the underlying type is explicitly mapped to a
XMIL schema data type.by the map configuration directive (see 10.2.13), the XML schema data typ
spqcified in the dirgotive shall be considered "the XML schema data type corresponding to the
furldamental type"-for all purposes in this clause.

oW =

If the XML-schema data type corresponding to the fundamental type is a simpleType, the XML
schema data type definition shall have the form specified in 7.3.5 for simpleTypes, and if the XML
schemna data type corresponding to the fundamental type is a complexType, the XML schema data
type definition shall have the form specified in 7.3.5 for complexTypes, where in either case:

— identifier is derived from the EXPRESS identifier for the defined data type as specified in
8.1.2.

— (content model for the fundamental type): When the complexType corresponding to
the underlying type has complex content is the XML particle that describes the content of the XML
data type that corresponds to the fundamental of the defined data type: the sequence particle
specified in 8.2.2, if the fundamental type is an aggregation data type, or the group specified in
8.3.4.2, if the fundamental type is a SELECT type.
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underlying-type and contentUsage are as specified in 7.3.5.

NOTE The content model need not include the XML attributes of the fundamental type.

See EXAMPLESs in 7.3.5

8.3

.6 Defined data types mapped by map configuration directive

If the defined data type is explicitly mapped to an XML schema data type by a map configuration
directive (see 10.2.13), the XML schema data type model shall be a simpleType derived by

res
typ

—| identifier is derived from the EXPRESS identifier for the defined data type as specified

EX

Gi

—_
=

Thg

8.4

An

riction from the XML schema data type specified in the map directive. The XML schema data
e definition shall have the form:

<xs:simpleType name="identifier">
<xs:restriction base="configured-type"/>

</xs:simpleType>

C1C

2, and

configured-type is the XML schema data type specified-in the map configuration directive,

AMPLE For the EXPRESS declaration:

TYPE identifier = STRING;
END TYPE;

en the configuration directive:

<type select="identifier" anap="xs:Name">

definition in the derived XML schema is

<xs:simpleType name)= "identifier">
<xs:restrictidn)base = "xs:Name">
</xs:restridtion>
</xs:simpleType>

Instanceé elements corresponding to EXPRESS data types

instance element is an XML element that is named for an EXPRESS data type and represents a

Valrle of that EXPRESS data type.

A by-value instance element is an instance element whose content is the data value.

in

A by-reference instance element is an instance element that has no content but contains a reference to
a by-value instance element whose content is the data value.

NOTE 1 Most instance elements for data types that are not entity data types will be by-value instance elements.

The instance element corresponding to an EXPRESS entity data type shall be declared as specified in

8.5

116
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The instance element corresponding to an EXPRESS data type that is neither an entity data type nor a
select type shall be declared when any of the following applies:

— the EXPRESS data type appears as the base-type of an aggregation data type that uses the
sequence-of-elements representation (see 8.2.2);

— the EXPRESS data type appears in the working select list of a SELECT data type (see 8.3.4);
— the value of the EXPRESS data type can appear by-reference (see 8.4.7).

Otherwise, the instance element may be declared in the derived XML schema, but it is not required.

Exg¢eptions: The instance element shall not be declared in the derived XML schema when if is
deglared in the Base XML Schema, as indicated in 8.4.1. No instance element shall be declared fqr a
defiined data type whose underlying type is a SELECT data type.

NOTE 2 For a defined data type whose underlying type is a SELECT data type, the XMI\group declared as
spefified in 8.3.4.2 is the equivalent of the instance element. But a defined data type whose’underlying type |s a
deflned data type and whose fundamental type is a SELECT data type (that is, a specialization of a SELECT data
typg), does have an instance element. The above exception does not apply to such-data types.

NQOTE 3 The requirement for the instance element declaration does not applyto a data type that only appear$ as
the| data type of an EXPRESS attribute with exp-attribute="attribute-tag", unless content="ref"| or
corftent="unspecified" also applies.

The instance element declaration shall be as specified aceording to the EXPRESS data type in 8.4.1
thrpugh 8.4.4. In addition, XML identity constraints forzthe instance element shall be as specified in
8.416.

NOTE 4 The typical usage for a value of an EXPRESS-data type that is not an entity data type is as the valu¢ of
an ¢ntity attribute. In such cases, the EXPRESS data type value is represented as the content of an XML elenfent
or gn XML attribute that represents the EXPRESS entity attribute (see 8.6). However, a value of an EXPRHESS
data type may also appear in an instance do¢ument as a component of an aggregation value, or as a value ¢f a
SELECT data type. In addition, when réquired/permitted by configuration directives, a value that occurs as|the
valfie of an EXPRESS attribute may, be, encoded as an "independent" instance element, and referenced by [the
attribute(s) of which it is the value. Sln these contexts, the value may be represented by an instance element.

8.41 Instance elements for simple data types

Th¢ Base XML Schema(see Annex C) declares an instance element for each EXPRESS simple data
type. The data type of the instance element is the XML Schema data type that corresponds to [the
EXPRESS data.type, and the instance element adds the instanceAttributes attribute group (pee
8.45).

In ponie cases, additional instance elements for simple types may be declared in the derived XML
scHema. See below.

84.1.1  BINARY data type

The instance element corresponding to the EXPRESS BINARY data type shall be the
exp:hexBinary-wrapper element. Exceptions:

— If the EXPRESS BINARY data type is mapped to the exp:base64Binary data type by a map

configuration directive (see 10.2.13), the corresponding instance element shall be the
exp:base64Binary-wrapper element.
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— If the EXPRESS BINARY data type specifies a maximum or FIXED length, the corresponding
instance element shall be as specified in 8.4.1.1.1.

The exp:base64Binary-wrapper instance element is declared in the Base XML Schema as
follows:

<xs:element name="base64Binary-wrapper" nillable="true" >
<xs:complexType>
<xs:simpleContent>
<xs:extension base="exp:base64Binary">
<xs:attributeGroup ref="exp:instanceAttributes"/>

Th
74

8.4

When required, the instance element corresponding to an EXPRESS BINARY data type for whic
makimum or FIXED length is specified (see 8.2.1.1.1) shall be declared in the derived XML schemd
follows:
<xs:element name="typename.minBits.bits-wrapper"
nillable="true">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="binary-type">
<xs:attributeGroup ref="exp:instanceAttributes"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
where:
—| typename is Binary, Or base64Binary if map="xs:base64Binary" applies to the BINA
datp type.

TEXtETSTOon
</xs:simpleContent>
</xs:complexType>
</xs:element>

b exp:hexBinary-wrapper instance element is declared in the Base XMLNSchema and
1.1.

1.1.1 Constrained BINARY instance element

NARY data-type as specified in 8.2.1.1.1.

bits’is the fixed or maximum length in bits specified for the EXPRESS data type.

in

h a
as

RY

binary-type'is the qualified name of the XML schema data type declared for the constrained

min O D1Ts

1TsS

declared FIXED; otherwise, it shall be 0.

See EXAMPLE in 7.4.1.1.1.

8.4

1.2 BOOLEAN data type

is

The instance element corresponding to the EXPRESS BOOLEAN data type is the exp:boolean-
wrapper element. The exp:boolean-wrapper element is declared in the Base XML Schema and
in7.4.1.2.
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8.4.1.3 INTEGER data type

The instance element corresponding to the EXPRESS INTEGER data type is the exp: long-wrapper
element. Exception: If the EXPRESS INTEGER data type is mapped to the xs:decimal data type by
a map configuration directives (see 10.2.13), the corresponding instance element shall be the
exp:integer-wrapper element.

The exp:integer-wrapper instance element is declared in the Base XML Schema, as follows:

<xs:element name="integer-wrapper" nillable="true" >
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:integer">
<xs:attributeGroup ref="exp:instanceAttributes"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>

Th¢ exp:long-wrapper instance element is declared in the Base XML Schema and in 7.4.1.3.

8.41.4 LOGICAL data type

The instance element corresponding to the EXPRESS LOGICAL)data type is the exp:logicgl-
wrapper element. The exp:logical-wrapper element issdeclared in the Base XML Schema gnd
in 1.4.1.4.

8.41.5 NUMBER and REAL data types

The instance element corresponding to the EXPRESS NUMBER data type is the exp:decimgl-
wrppper element. Exception: If the EXPRESS NUMBER data type is mapped to the xs:double data
type by a map configuration directives (s¢e10.2.13), the corresponding instance element shall be [the
exp:double-wrapper element.

Th¢ instance element corresponding to the EXPRESS REAL data type is the exp:double-wrapger
element. Exception: If the EXPRESS REAL data type is mapped to the xs:decimal data type by a
map configuration direetives (see 10.2.13), the corresponding instance element shall be fhe
exp:decimal-wrappéx €lement.

These instance elements are declared in the Base XML Schema, and in 7.4.1.5 and 7.4.1.6.

8.41.6 STRING data type

The ,Anstance element corresponding to the EXPRESS STRING data type is the exp:strirfg-
Wr,;_pp@_p@_l_gmgnf Fvnppﬁr\nc'

— If the EXPRESS STRING data type is mapped to another XML data type by a map configuration
directive (see 10.2.13), the corresponding instance element shall be as specified in 8.4.1.6.2.

— If the EXPRESS STRING data type specifies a maximum or FIXED length, the corresponding
instance element shall be as specified in 8.4.1.6.1.

The exp:string-wrapper element is declared in the Base XML Schema and in 7.4.1.7.

©ISO 2007 - All rights reserved 119


https://standardsiso.com/api/?name=e63dbd3d030dcd7da7f6db762e50c161

ISO 10303-28:2007(E)

8.4.1.6.1 Constrained STRING instance element

When required, the instance element corresponding to an EXPRESS STRING data for which a
maximum or FIXED length is specified (see 8.2.1.7.1), shall be declared in the derived XML schema
as shown in 7.4.1.7.1, where:

— stringtype the local part of the name of the XML schema datatype that corresponds to the
constrained STRING data type as specified in 8.2.1.7.1.

— Tns:stringtype is the qualified name of the XML schema datatype that corresponds to the

strained s 1nc data tune.
const datatype-

Sed EXAMPLE in 7.4.1.7.1.

8.41.6.2 XML data types for EXPRESS STRING data types

Table 4 specifies the XML data types that the EXPRESS STRING data type may be mapped to usjng
thelmap configuration directive, and their corresponding instance elements(defined in Annex C).

Table4 — Instance elements for STRING data types mapped to XML data types
XMIL data type Corresponding instance element
xsfnormalizedString (default) expyetring-wrapper
xsfstring exp:generalString-wrapper
xsflanguage exp:language-wrapper
xstName exp:Name-wrapper
xstQOName exp:QName-wrapper
xSt NMTOKEN exp:NMTOKEN-wrapper
xsfanyURT exp:anyURI-wrapper
8.42 Instance elements for anonymous aggregation data types

When-an'instance element representing an anonymous aggregation data type is required, as specifiefl
in §.47above, it shall be declared as specified in this subclause.

The instance element for an anonymous aggregation type shall correspond to a/l anonymous
aggregation data types in the context schema that have the same base-type, regardless of the kind of
aggregate (SET, LIST, BAG or ARRAY). Exception: If two anonymous aggregations of the same base-
type are required by configuration directives to use different structures (a list of values structure and a
sequence of elements structure), the XML schema shall contain two instance element declarations, one
for each of the two structures.

Because the instance element represents a value of any aggregation data type with the same base-
types, it shall include all of the ref, arraySize, itemType and cType attributes defined in 8.2.2.1.
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Because the instance element may be referenceable (see 8.4.7) or represent a "row" in a higher-level
aggregate value, the instance element shall include the instanceAttributes group (see 8.4.5).

The XML schema data type in the instance element declaration shall depend on the XML schema data
type corresponding to the aggregation data type, as specified in 8.2.2, but modified as follows:

— If the XML data type corresponding to the aggregation data type has the list-of-values form, as
specified in 8.2.2, the instance element declaration shall be as specified in 8.4.2.1 below.

— If the XML data type corresponding to the aggregation data type has the sequence of elements
form, as specified in 8.2.2, the instance element declaration shall be as specified in 8.4.2.2 below.

— | If the XML data type corresponding to the aggregation data type has the list of referencesform| as
spdcified in 8.2.2.8.1, the instance element declaration shall be as specified in 8.4.2.3 below!

— | If the XML data type corresponding to the aggregation data type has the sequenee<of-rows form,
as [specified in 8.2.2.4, the instance element declaration shall be as specified,'in8.4.2.2 for the
sequence-of-elements form, where the base-type is the data type of the "row"y-that is, the nested
aggregation data type.

NQTE 1 When the outer aggregation data type has the sequence-of-rows formyan instance element is always
reqpired for the nested aggregation data type, regardless of its form.

— | If the XML data type corresponding to the aggregation data’type uses the multi-dimensional-arfay
forpn, as specified in 8.2.2.4, the instance element declaration.shall be as specified in 8.4.2.2 for the
sequence-of-elements form, except that the base-type shallbe considered to be the deepest underlyjng
type of the multi-dimensional array structure, for all purposes.

NQTE 2 As a consequence the sequence-of-elements® instance element represents all aggregations of [the
(deppest) base-type instance element, regardless of the number of dimensions.

NOTE 3 As a consequence the list-of-values instance element represents all serialized aggregations of value$ of
the|(deepest) base-type, regardless of the number of dimensions.

8.42.1 Instance elements for.list-of-values form
If the XML schema data type dorresponding to the aggregation data type uses the list-of-values form
(sef 8.2.2.3), the content model for the instance element shall be a simple list, extended by the XMI
insfance attributes and\the XML aggregate attributes.

The instance elefmetit declaration shall have the form specified in 7.4.2.1, where:

— | element<4name, the XML name of the instance element, shall have the form: Seq-base, where
bake is the local part of the name of the XML Schema data type that corresponds, as specified in §.2,
to Fne base-type of the aggregation data type.

— unrestricted-type shall be the qualified name of the unrestricted XML data type that
supports all aggregations of the base-type of the aggregation data type, as specified in 8.2.2.3.3.

NOTE 1 The instance element corresponding to the base-type is never used in this representation.

NOTE 2 There are many required behaviours of the XML attributes of this instance element that are declared to
be use="optional". These behaviours are specified in 9.8.

See EXAMPLE in 7.4.2.1.
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8.4

2.2 Instance elements for all sequence-of-elements forms

If the XML schema data type corresponding to the aggregation data type uses the sequence-of-
elements form (see 8.2.2.2), or the sequence-of-rows form (see 8.2.2.4.1) or the multi-dimensional
array form (see 8.2.2.4.2), the instance element declaration shall have the form specified in 7.4.2.2,

wh

€re:

— element-name, the XML name of the instance element, shall have the form: Seq-base, where
base is the local part of the base-instance name (see below).

NOTE 1 For the sequence-of-rows form, where the base-type is a nested anonymous aggregation data type, this
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bake-instance is a group.
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cification is recursive. That is, the XML schema data type name that corresponds to the most deeply nes
regation data type will have the form Seg-base, where base is the deepest base type, and the)X

SO on.

base-instance : Let the term "base-type" refer to the EXPRESS base-type ©fthe aggregat
p type for the sequence-of-elements or sequence-of-rows form, or to the deepest underlying ty

the qualified name of the corresponding complexEntity group (see8.5/6.2). If base-type i
[ ECT data type, base-instance shall be the qualified name ofithé¢ corresponding group (
4.2). Otherwise, base-instance shall be the qualified name'.of the corresponding instai
ment (see 8.4).

TE 2 When the instance element represents a sequence-of-rowssstructure, the base-type is the data typq
"row", that is, the nested aggregation data type. When the ihstance element represents a multi-dimensia
y structure, the base-type is the deepest underlying type,.as‘$pecified in 8.2.2.4.
element-or-group shall be xs:element, if base-instance is an element, or xs:group

TE 3 The XML data type that correspondsito the aggregation data type, as specified in 8.2.2, is not actu
d in this declaration.

TE 4 Although the ref, cTypetand arraySize attributes are declared use="optional", clause
hires them to appear in certain Circumstances, in particular when the instance element represents a my
ensional aggregate value.
AMPLE

EXPRESS an0hymous data type:

LISTS [DL:?] OF ARRAY [1:3] OF REAL

h configuration directive flatten="false";

ted
ML

ema data type name of the next outer anonymous aggregation data type will have the form Seqg-seg-bajse,

jon
pe

the multi-dimensional array form. Then if base-type is an entity data type, base-instance shall

5 a
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The instance elements declaration will be:

122

<xs:element name="Seg-double-wrapper" nillable="true">
<xs:complexType>
<xs:sequence>
<xs:element ref="exp:double-wrapper" minOccurs="0"
maxOccurs="unbounded" />

</xs:sequence>
<xs:attributeGroup ref="exp:instanceAttributes"/>
<xs:attribute use="optional" type="xs:IDREF" name="ref"/>
<xs:attribute fixed="exp:double-wrapper" ref="exp:itemType"/>
<xs:attribute ref="exp:arraySize" use="optional"/>
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<xs:attribute ref="exp:cType" default="set"/>
</xs:complexType>
</xs:element>

<xs:element name="Seg-seqg-double-wrapper" nillable="true">
<xs:complexType>
<xs:sequence>
<xs:element ref="Tns:Seg-double-wrapper"
minOccurs="0" maxOccurs="unbounded"/>

</xs:sequence>

<xs:attribute ref="exp:itemType"

fixed="Tns:Seq-double-wrapper"/>

NO

8.4
Ift
for

XN

Th

wh

of

<xs:attribute use="optional" type="xs:IDREF" name="ref"/>
<xs:attribute ref="exp:arraySize" use="optional"/>
<xs:attribute ref="exp:cType" default="set"/>
<xs:attributeGroup ref="exp:instanceAttributes" />
</xs:complexType>
</xs:element>

TE When flatten= “false” applies to the nested aggragate, the sequence-of-rows form.applies.

2.3 Instance elements for list-of-references form
he XML schema data type corresponding to the aggregation datastype uses the list of references
1L instance attributes and the XML aggregate attributes.

e instance element declaration shall have the form:

<xs:element name="element-name" nillable="true" >
<xs:complexType>
<xs:simpleContent>
<xs:restriction base="exp:Seq-IDREF-wrapper">
<xs:attribute ref='"exp:itemType" fixed="actual-base-type"
</xs:restriction>
</xs:simpleContent>
</xs:complexType>
</xs:element>

C1e:

he XML Schema’data type that corresponds, as specified in 8.2, to the entity data type.

actual>base-type, the i temType attribute value, shall be the qualified name of the XML d
e thatieorresponds to the entity data type, as specified in 8.2.

n (see 8.2.2.8.1), the content model for the instance element shall'be a simple list, extended by the

element-name-shall have the form: Seg-base-ref, where base is the local part of the name

ata

unr

addition of the XML i
simple lists described in 8.4.2.1.

\V/ epresen loni mple 1 A elerence othe enti n pce-elemen 1th

nstance attributes and the aggregation attributes. This representation is analagous to

estricted data type is exp : Seq—-IDREF and it doesn't specify a value for exp: itemType.

the
the

The XML Schema structure here is different, because the corresponding

NOTE 2 There are many required behaviours of the XML attributes of this instance element that are declared to
be use="optional". These behaviours are specified in 9.8.

EXAMPLE

For the EXPRESS anonymous data type:
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ARRAY [1:3] OF Pt3d;

The instance element declaration will be:

<xs:element name="Tns:Seq-Ptd3d-ref" nillable="true" >
<xs:complexType>
<xs:simpleContent>
<xs:restriction base="exp:Seq-IDREF-wrapper">
<xs:attribute ref="exp:itemType" fixed="Tns:Pt3d" />
</xs:restriction>
</xs:simpleContent>
</xs:complexType>

8.4
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deffined data type (see 8.1.3).
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</xs:element>

3 Instance elements for defined data types

each EXPRESS defined data type that appears as the base-type of an aggregatiofi‘data type or if
select-list of a SELECT data type, the derived XML schema shall contain the declaration for an
ance element. Exception: There shall be no instance element that corresponds to a defined data
c whose underlying type is a SELECT data type; the corresponding XMJ schema object is a grou
£ 8.3.4.2).

TE 1 When the underlying type is a SELECT type and the working-s€lect list contains more than one d
b, the XML schema object corresponding to the defined data type iS)agroup (see 8.3.4.2). When the work

 8.3.4).

there is an instance element as specified in the subclause.

P instance element declaration shall have one of the forms specified in 7.4.3, dependent upon
ether the XML schema data type corresponiding to the defined data type is a complexType or a
npletype. In both cases:

type-name is the qualified ame of the XML schema data type corresponding to the EXPRHE

local-type-name and element-name are as specified in 7.4.3.
EXAMPLE in %4\3:
4 Instance elements for entity data types

an EXPRESS entity data type, the corresponding instance element, if any (see 8.5), shall be
cified in 8.5.5.

=i

ata
ing

ct list contains only one data type, the instance element for thesole choice is used for the defined data type

TE 2 For a defined data type whose fundamental type‘ista SELECT data type but whose underlying typg is

SS

as

spd

84.

5 Instance element attributes

All instance elements shall have a complexType that includes the instanceAttributes XML
attribute group. The attribute group is defined in the Base XML Schema and is shown in 7.4.5.

The attributes are as defined in 7.4.5.

124
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8.4.6 XML identity-constraints for instance elements

This subclause applies only to a derived XML schema to which the configuration directive generate-
keys=""true" applies (see 10.2.23). If generate-keys="false' (the default) applies, the derived XML
schema shall contain no identity constraints for EXPRESS data types that are not entity data types.

This subclause specifies the XML identity constraints for instance elements corresponding to
EXPRESS data types that are not entity data types. XML identity-constraints for entity data types are
specified in 8.5.9.

If the EXPRESS data type to which the instance element corresponds is referenceable (see 8.4.7), the
defived XML schema shall contain a corresponding XML key definition, as specified in 84.6.1.
Exgeption: If the EXPRESS datatype is an unconstrained simple data type, the corresponding ey
defiinition appears in the Base XML Schema, as described in 8.4.6.2, and shall not appear in the
detfived XML schema.

A 1eference to an instance element may be contained in either:
—| a by-reference instance element (see 9.10.2) that corresponds to the same-EXPRESS data type, pr

—| a by-reference accessor element (see 9.4.3.1) or a by-reference accessor attribute (see 9.4.2) that
corresponds to an EXPRESS attribute whose data type is the EXPRESS)data type.

The unit of serialization can contain by-reference instance” elements if content="ref" |or
content=""unspecified" applies to any use of the EXPRESS data type as either:

— | the base-type of an aggregation type that is mappedasing the sequence-of-elements form, or
—| the data type of an EXPRESS attribute to which exp-attribute="double-tag" applies.

If 4 unit of serialization conforming to the XML schema and the configuration directives can contpin
by{reference instance elements corresponding to the EXPRESS data type, the derived XML schejma
shgll contain a corresponding XML(keyref definition, as specified in 8.4.6.3. Exception: If the
EXPRESS datatype is an unconstrained simple data type, the corresponding keyref definitjon
appears in the Base XML Schefna, as described in 8.4.6.2, and shall not appear in the derived XML
schema.

NQTE 1 If the EXPRESS data type is a constrained BINARY or STRING data type, the key and keyyef
deflnitions are not confainhed in the Base XML Schema. The instance element definition appears in the deriyed
XML schema (see.8.4:1.1.1 and 8.4.1.6.1), and the corresponding key and keyref definitions are as specifiegl in
8.4/6.1 and 8.4.6.3¢

NQTE 2 “When the instance element may be referenced by an accessor element or attribute, an additignal
ke ref definition is created for that accessor. See 8.6.3 and 8.6.4.

NOTE3 XML key and Keyrer components corresponding to the EXPRESS data type arc declared in order to
ensure that a by-reference element or attribute references a by-value element of the appropriate type. A value
can appear as the value of an EXPRESS attribute or in an aggregate value that is, or is contained in, the value of
an EXPRESS attribute. When the configuration directives permit a data value to appear "by-reference", the
XML instance document may contain two corresponding instance elements (see 9.10) — a by-reference element
in the content of the accessor element corresponding to the EXPRESS attribute, and an independent by-value
element that is an immediate child of the unit of serialization. The by-value element contains an id XML
attribute whose value is a local XML identifier for that value within the unit of serialization. The by-reference
element contains a ref XML attribute whose value is that local XML identifier. XML schema identity
constraints (on the IDREF data type of the ref attribute) require that there be an element whose id value
matches the value of the ref attribute, which ensures "referential integrity". The purpose of the definitions in
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this clause is to provide XML schema declarations that specify that the XML element whose id value matches

the

8.4

ref value shall be a by-value instance element for the same data type.

.6.1 Key definitions for non-entity instance elements

For a defined data type, a constrained BINARY or STRING data type, or an anonymous aggregation
data type, the key definition shall have the form:

<xs:key name="schema instance-name-key">
<xs:selector xpath="Tns:instance-name"/>
<xs:field xpath="@id"/>

wh
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</xs:key>
ere:
schema is the identifier for the EXPRESS schema, mapped as specified in 8.1.2.

instance-name is the local part of the name of the instance element corresponding to
PRESS data type. If the EXPRESS data type is a defined data type, the name shall be as specif]

Il be as specified in 8.4.1.1.1 or 8.4.1.6.1, respectively. If the ‘EXPRESS data type is
nymous aggregation data type, the name shall be as specified in 8.4.2.

Tns:instance-name is the fully qualified name of the dnstance element corresponding to
ity data type.

TE Since by-value instance elements that will be referenedd only occur in the immediate content of the {
erialization element (see 9.10.2), the xs:selector “xpath expression for the key refers to insta

elements that are immediate children of the unit of serialization element. Such elements are required (by 9.1

to H

EX

For

the

as (

ave an id attribute.

AMPLE

the EXPRESS anonymous data type appearing in schema APPLICATION SCHEMA:
ARRAY [1:3] OF STRING

XML instance element declaration will be:
<xs:element-rtame="Tns:Seqgq-string-wrapper">
;;%s:element>

Jescribediin 8.4.2 above. The corresponding key and keyref declarations would be:

<Xs:key name="Application schema Seg-string-wrapper-key">

the
ied

£.4.3. If the EXPRESS data type is a constrained BINARY data type or STRING data type, the name

an

the

init
nce
2)
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XSTSerector Xpati— s TSeg-strIimg—wrappe Y
<xs:field xpath="@id"/>
</xs:key>

<xs:keyref name="Application schema  Seg-string-wrapper-keyref"
refer="Tns:Application schema  Seg-string-wrapper-key">
<xs:selector xpath=".//Tns:Seg-string-wrapper"/>
<xs:field xpath="Q@ref"/>
</xs:keyref>
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8.4.6.2 Key definitions for simple data types

If the EXPRESS datatype is an unconstrained simple data type, the corresponding key definitions, and
the keyref declarations for the corresponding instance elements, appear in the Base XML Schema.

They shall not appear in the derived XML schema.

Table 5 summarizes the key definitions in the Base XML Schema.

Table5 — XML key names for anonymous EXPRESS data types
EIfPRESS—mtype——msm—Kewmre—
data type
BINARY exp:hexBinary exp:hexBinary- exp:hexBindary-
wrapper key

BINARY exp:base64Binary exp:base64Binary- expibaseb64Binany
wrapper <key

BOOLEAN xs:boolean exp:boolean- exp:boolean-key
wrapper

INTEGER xs:long exp:long-wrapper exp:long-key

INTEGER xs:decimal exp:integer- exp:integer-key
wrapper

LOGICAL exp:logical expt:logical- exp:logical-key
wrapper

NPMBER xs:decimal exp:decimal- exp:decimal-key
wrapper

NYMBER xs:double exp:double-wrapper | exp:double-key

REAL xs:decimal exp:decimal- exp:decimal-key
wrapper

REAL Xs<double exp:double-wrapper | exp:double-key

STRING xs:normalizedString exp:string-wrapper | exp:string-key

8.4.6.3 Keyref definitions for by-reference instance elements

If aumitof sermatizatiom conforming to-the XMt schemmaand the comnfigurationr directives Tam comtain

by-reference instance elements corresponding to the EXPRESS data type, the derived XML schema
shall contain a corresponding XML keyref definition. The keyref definition shall have the form:

<xs:keyref name="schema instance-name-keyref" refer="keyname" >
<xs:selector xpath=".//Tns:instance-name" />

<xs:field xpath="Qref" />

</xs:keyref>

where:
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— schema and instance-name are as specified in 8.4.6.1 above.

— keyname is the fully qualified name of the corresponding key component, as specified in 8.4.6.1,
that is, "Tns:schema instance-name-key", where Tns is the appropriate prefix for the
derived XML schema.

NOTE The xs:selector xpath expression for the keyref refers to any by-reference instance element
for the data type (any instance element with the ref attribute, see 9.10.2) appearing anywhere in the content of

the unit of serialization element.

8.4.7 Referenceable instances

An| EXPRESS data type is said to be referenceable if any element in the unit of serialization ¢an
coiptain a reference to a value of the EXPRESS data type in lieu of the value itself.

Betause there are different defaults for the mapping of different EXPRESS data types,“the practical
determination that a data type is referenceable varies with the data type.

8.47.1 Referenceable entity instances

In fthe default XML schema, every EXPRESS entity data type is referenceable unless none of]its
insfances can be (part of) the value of any attribute in a unit of serialization conforming to the context
schema.

For a configured XML schema, the following rules determing *whether an EXPRESS entity data type
is neferenceable:

— | If any value of the EXPRESS data type is a.yalid value of an EXPRESS attribute to whiich
exp-attribute="attribute-content" applies, the entity data type is referenceable.

—| Otherwise, if exp-type="value' applies\to the entity data type, it is not referenceable.

— | Otherwise, if any value of the EXPRESS data type is a valid value of an EXPRESS attributq to
which content=""ref" or content="unspecified" applies, the entity data type is referenceable.

— | Otherwise, if any value of the EXPRESS data type is a valid value of a component of an aggregate
valpe to which content=!"ref" or content=""unspecified" applies, the entity data type| is
referenceable.

— | Otherwise, thé entity data type is not referenceable.
NQTE exp-attribute="attribute-content" forces the value of the attribute to be a reference to the entity

insfance. Aty other use of the entity is permitted to be a reference unless content="value' applies to that us¢ or
expl-type="value' applies to the entity data type generally.

8.4.7.2 Referenceable non-entity instances
In the default XML schema, every EXPRESS data type is referenceable.

For a configured XML schema, an EXPRESS data type that is not an entity data type is referenceable
if any of the following applies:

— exp-type=""root" applies to the EXPRESS data type,
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— the EXPRESS data type is the data type of, or appears in the working select list of a SELECT data
type that is the data type of, some EXPRESS attribute in the context schema to which content=""ref"
applies,

— the EXPRESS data type is the data type of, or appears in the working select list of a SELECT data
type that is the data type of, some EXPRESS attribute in the context schema to which exp-
attribute="attribute-content" does not apply, and content="unspecified" applies,

— the EXPRESS data type is the base-type of, or appears in the working select list of a SELECT data
type that is the base type of, an aggregation data type that uses an XML form other than list-of-values
(seg i ="ref" =" cified" applies

—| the EXPRESS data type appears in the working select list of a SELECT data type that appearq as
the|data type of an EXPRESS attribute to which exp-attribute="attribute-content" applies, or

—| the data type is an aggregation data type that uses an XML form other than list?of-values (pee
8.212) and appears as the data type of an EXPRESS attribute to which exp-attribute="attribute-
conptent" applies.

NQTE In short, a data type is referenceable unless exp-type="value" applies t@ it;"0r content="value" applies
(explicitly or implicitly) to all usages of the data type.

8.§ XML Schema definitions and declarations for EXPRESS entity data types

For each EXPRESS entity data type that is declared in @uinterfaced into the context schema, [the
cofresponding XML schema definitions and declarations shall depend on the EXPRESS enfity
deglaration, on the configuration directives and on *the structure of the associated type graph,| as
spdcified in 8.5.1.

Fot each EXPRESS entity data type that js"declared in or interfaced into the context schema] if
ke¢p=""true" (see 10.2.11) applies to the-entity data type, the entity data type shall be included in the
mapping. If keep="false" applies to theentity data type, the entity data type shall not be included in
thelmapping, and there shall be no XML Schema declarations that correspond to that entity data typ

Y

Fot each entity data type included in the mapping, either the inheritance mapping or the inheritangce-
fre¢ mapping (both defined below) applies to the entity data type as follows:

— | If the configuration_directive inheritance="false" (see 10.2.15) is specified for the entity, the
inheritance-free mapping applies to the entity data type.

— | If the configuration directive inheritance="false" is specified for the context schema, and|no
inheritance.directive is specified for the entity, the inheritance-free mapping applies to the entity data

type.

grate

supertype, the inheritance-free mapping applies to the entity data type.
— Otherwise, the inheritance mapping applies to the entity data type.

NOTE 1 XML schema "inheritance" does not support multiple supertypes or ANDOR relationships among
subtypes. If these features are present in a type graph, proper representation of some entity data types in that
type graph is not possible using XML schema inheritance — namely, any entity data type that has multiple

supertypes. For this reason, those entity data types have the inheritance-free mapping even when
inheritance="true" is specified.
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For each EXPRESS entity data type included in the mapping, the derived XML schema shall contain:

a complexType definition for the corresponding XML data type, as specified in 8.5.4,
a corresponding instance element declaration, as specified in 8.5.5,

corresponding XML group declarations, as specified in 8.5.6,

a corresponding single entity value declaration, if required, as specified in 8.5.7,

corresponding proxy element declarations, as specified in 8.5.8, and
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corresponding XML uniqueness constraints, as specified in 8.5.10.

ditionally, if the configuration directive generate-keys="true'" applies, the derived XML sche
11 also contain:

corresponding XML identity constraints, as specified in 8.5.9.
ception: If, for a given entity data type, all of the following hold:
the inheritance-free mapping applies to the entity data type,
the entity data type is declared to be abstract (see 6.3), and
the entity data type has no immediate subtype that uses‘th¢ inheritance mapping,

e shall be corresponding XML group declarations, as specified in 8.5.6, corresponding X]
queness constraints, as specified in 8.5.10, possible corresponding identity constraint, as specif

L data type, instance element, or proxy element shall be declared.

TE 2 The XML data type and instance element declaration for an abstract entity data type is syntactic
essary for the inheritance mapping.

addition, for each entity cConfiguration directive (see 10.3.3) in which the value of the sehehct

ibute contains more than'one entity name, the derived XML schema shall contain declarations
respond to an entity data fype that is not declared in the EXPRESS schema, called a synthetic en
o type. The synthetie’ entity data type is treated as an entity data type that is a subtype of all
ity data types named by the value of the select attribute.

every synthgetic entity data type, the derived XML schema shall contain:

a complexType definition for the corresponding XML data type, as specified in 8.5.4.5,

ma

ML
ied

B.5.9.1, and possibly single entity value declarations, as specified in 8.5.7, , but no correspondjng

hlly

at
ity
the

a uuucbpuudiug Uuﬁi_y mstanceclementdectarationas bpcbiﬁcd m85-5;
corresponding proxy element declarations, as specified in 8.5.8, and

possibly corresponding XML identity constraints, as specified in 8.5.9.

NOTE 3 By definition, the inheritance-free mapping applies to all synthetic entity data types.

If the configuration directive tag-source applies to the entity data type (see 10.2.17), the derived XML
schema shall also contain dynamic subtype elements for that entity data type, as specified in 8.5.11,
and possibly corresponding XML identity constraints, as specified in 8.5.9.
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8.5.1 Type graph associated with the EXPRESS entity data type

The collection of EXPRESS entity data types that are declared in or interfaced into, the context
schema forms a set of "type graphs". Each type graph consists of a set of nodes that represent the
entity data types and a set of directed edges that represent the SUBTYPE OF relationships. The set of
type graphs is formed by the following algorithm:

— (1) If all EXPRESS entity data types have been assigned to some type graph, go to step (6).

— (2) Choose any entity data type not yet assigned to a type graph, and create a new type graph
consisting of one node designating that entity data type.

— (3) For the given entity data type, add all its immediate supertypes to the type graph as\nodes,
elininating any duplicates. Link the given entity data type to each supertype by a dirécted edge
dedignated SUBTYPE OF.

—| (4) For the given entity data type, add all its immediate subtypes to the typedgraph as nodes,
elijninating any duplicates. Link each subtype to the given entity data type'\by a directed edige
dedignated SUBTYPE OF.

—1 (5) Repeat steps (3) and (4) for each new entity data type added to:the type graph (by step (3) or
step (4)), until all entity data types in the type graph have been so processed. Then return to step (1).

a

— (6) For each synthetic entity data type created as required/by 8.5, determine the type graph to
which its supertypes belong, and add a node to that type graph'that represents the synthetic entity data
type, with SUBTYPE OF edges linked to each of its immediate supertypes.

—| (7) For each entity data type to which a tag-values configuration directive applies, add a nodg to
the| type graph for each XML name appearing in the value of the tag-values directive, and link each
sudh node to the entity data type as a "subtype-of™ that entity data type.

NOTE 1 Step (6) ensures that subtypes representing instances of multiple entity data types related by ANDOR
are[properly represented in the type graph

A node in the type graph is said\to be a root node if it represents an entity data type that has|no
suplertypes. A node in the type.graph is said to be a leaf node if it represents an entity data type that
haq no subtypes in the contéxt schema, and no synthetic subtypes. A type graph is said to be a tee
strhicture, if it has exactly-one root node, and for each leaf node, it has exactly one path along directed
edges from the leaf mode to the root node.

A {ype graph is Said to be associated with each of the EXPRESS entity data types represented i1 it.
Using the construction algorithm defined above, every EXPRESS entity data type in the context
schlema is'associated with exactly one type graph.

NOTE?2 See additional notes in 7.5.1.

8.5.2 Complex entity instances

Every EXPRESS entity instance instantiates one or more entity data types, all of which can be
associated with nodes in a single type graph, as defined in 8.5.1. A complex entity instance is one that
is described by more than one EXPRESS entity declaration. See 7.5.2 for definition and details of
complex entity instances.

For some uncharacterized entity instances (defined in 7.5.2) to be represented in the unit of

serialization, the derived XML schema may contain declarations that correspond to a synthetic entity
data type (see 8.5.4.5) and those instances shall be represented as instances of the synthetic entity data
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type, as specified in 9.3. Any other uncharacterized entity instance can be represented using the
exp:complexEntity instance element (see 8.5.3.5), as specified in 9.3.

8.5.3 Base XML data types and elements for EXPRESS entity data types

The derived XML schema shall define, or include by reference, an XML data type representing the
EXPRESS GENERIC ENTITY data type, that is the supertype of all entity data types in the context
schema. The derived XML schema shall also declare, or include by reference, a corresponding XML

ele

Th
of

Th

8.53.1 Base XML data type for entity data types — exp:Entity

Se¢ 7.5.3.1 for the definition of exp:Entity.

8.5.3.2 Base XML data type for proxy elements — exp : edokey

An|external instance element is an entity instance element that is contained in an external resource]

pr

persistent identifiers for the external instance element and, thus, the information needed to access
external instance.

Th
ns

complexType named exp:edokey. The purposg'of the exp:edokey data type is to provide the bg
datp structure for proxy elements. The data type of a proxy element is derived from exp:edokey 3
depgends on the data type of the external entity instance.

For convenience, the proxy elements are declared to belong to a common substitution group based

an

the] Base XML Schema (see Annex C) and in 7.5.3.2. See 7.5.3.2 for the interpretation of the X1
attfibutes.
The key attributes appeat only in the subtypes of exp:edokey that are defined for individual en

datp types (see 8.53):

8.5.3.3 The generic entity data type and instance element

Th
sch

ment.

e derived XML schema may also declare a root entity instance element, representing the superty

' pe

11 independently instantiable EXPRESS entity data types in the context schema.

bse definitions and declarations are specified in this subclause.

Xy element is an element that appears in the unit of serializatien and contains the globally-uniq

e derived XML schema includes declarations for proxy elements that correspond to external en
ance elements (see 8.5.8). The XML data types for the proxy elements are extensions o

pbstract element also called exp: edokey. The exp:edokey data type and element are defined

A
ue,
the

ity
f a
sic
ind

on
in
VIL

ity

P generic entity data type represents the supertype of all EXPRESS entity data types in the con

Xt

ema. There is a corresponding XML element whose purpose is to be the root of a substitutjon

group that includes all entity instance elements.

If no uos Entity configuration directive is given, the generic entity data type shall be exp:Entity,
and no additional definition is needed in the derived XML schema. The generic entity instance
element shall be exp:Entity, which is declared in the Base XML Schema (see Annex C) as:

132

<xs:element name="Entity" type="exp:Entity" abstract="true" />
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If the configuration directive uosEntity is given (see 10.3.9), the derived XML schema shall contain a
definition for the generic entity data type and a declaration for the corresponding generic entity
instance element. These declarations shall have the form:

<xs:complexType name="generic-entity">
<xs:complexContent>
<xs:extension base="exp:Entity">
added attributes
</xs:extension>
</xs:complexContent>
</xs:complexType>

wh

10,

8.5

Th
dat

NO
RE

<xs:element name="generic-entity" type="Tns:generic-entity"
abstract="true" />

ere:
generic-entity is the name specified by the uosEntity configuration directive:

added attributes are the attributes added by the uosEntity configuration directive, if any (
3.9).

Tns:generic-entity is the fully qualified form of the data typéname.

3.4 The root entity data type and instance element

e root entity data type represents the supertype of all-independently instantiable EXPRESS en
a types in the context schema.

TE In EXPRESS, independently instantiable enfity data types are those interfaced via USE instead
FERENCE.

If no rootEntity configuration directive(is given, the root entity data type shall be the same as

ity

of

the

gerjeric entity data type given in 8.5.8.3above, and the root entity instance element shall be the same
as the generic entity instance element.
If the configuration directiverpotEntity is given (see 10.3.10), the derived XML schema shall contpin
a definition for the root entity data type and a declaration for the corresponding root entity instance
element. These declatdtions shall have the form:
<xs:compleklype name="root-entity">
<xs:complexContent>
<xStextension base="generic-entity">
added attributes
</xs:extension>
Z/xs:complexContent>
. l.I.IJ:Jl T J:JC
<xs:element name="root-entity" type="Tns:root-entity" abstract="true" />
where:
— root-entity is the name specified by the rootEntity configuration directive.
— generic-entity is the fully qualified name of the generic entity data type, as specified in
8.5.3.3 above.
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— added attributes are the attributes added by the rootEntity configuration directive, if any
(see 10.3.10).

— Tns:root-entityis the fully qualified form of the data type name.

8.5.3.5 Instance element for complex entity instances — exp: complexEntity

The exp:complexEntity instance element is used to represent uncharacterized complex entity
instances (see 8.5.2 above) in a unit of serialization. The exp:complexEntity element is declared
in the Base XML Schema and in 7.5.3.3.

The exp:complexEntity element shall contain the single entity value elements for each~of fthe
entjity data types instantiated in the complex entity instance, as specified in 8.5.7.

The value of the entities XML attribute shall be a list of the EXPRESS identifiers for the entity
dath types corresponding to the single entity values. (See 8.5.7).

8.53.6 Base XML data type and element for single entity values — exp:Single-Entity

Thg exp:Single-Entity element is the base XML element for “the¢ substitution group that
represents single entity value elements (see 8.5.7) in a unit of serialization. The exp:Singlle-
Enfity data type is the base XML data type for single entity valife elements. They are declared in
the] Base XML Schema and in 7.5.3.4.

The XML single entity data type corresponding to a given ' EXPRESS data type extends this data type
to {nclude the EXPRESS attributes declared in the corresponding EXPRESS entity declaration. $ee
8.97.

8.514 XML data type definitions for entity data types

Th¢ complexType definition for the EXPRESS entity data type shall be independent of, and appeaf
outside the content of, all XML complexType definitions and element declarations. That is, the
complexType shall belong to the schema namespace.

The¢ structure of the complexType shall depend on the configuration directives, the structure of the]
asspciated type graph (see-8.571), and the presence of redeclared attributes, as follows:

If the entity data typ€-is'synthetic, the complexType definition shall be as specified in 8.5.4.5.

If the inheritance*free mapping applies to the entity data type, the complexType definition shall be|as
spdcified in8.5.4.1.

If the inheritance mapping applies to the entity data type but the inheritance-free mapping applies tq
thelimmediate supertype, the complexTvpe definition shall be as specified in 8.5.4.1

If the inheritance mapping applies to the entity data type and to its immediate supertype, and the
EXPRESS entity declaration contains no redeclared attributes, the complexType definition shall be
as specified in 8.5.4.2.

If the inheritance mapping applies to the entity data type and to its immediate supertype, and the
EXPRESS entity declaration contains only redeclared attributes, the complexType definition shall be
as specified in 8.5.4.3. Exception: If the derived XML schema is to conform in class 1 (see 4.2), the
redeclared attributes shall be ignored and the complexType definition shall be as specified in 8.5.4.2.
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If the inheritance mapping applies to the entity data type and to its immediate supertype, and the
EXPRESS entity declaration contains both redeclared attributes and additional attributes, the
complexType definition shall be as specified in 8.5.4.4. Exceptions:

— If the derived XML schema is to conform in class 1 (see 4.2), the redeclared attributes shall be
ignored and the complexType definition shall be as specified in 8.5.4.2.

— If none of the additional attributes is actually mapped to the derived XML schema (see 8.6.2), the
complexType definition shall be as specified in 8.5.4.3.

NQTE When inheritance mapping is used, but the type graph (see 8.5.1) somewhere contains a synthetic type,
or gn entity data type that has multiple inheritance, some subgraphs use inheritance mapping, and others do fot.
Thg¢ rules above describe three cases: the entity data type is in the part that uses inheritance, thesentity data type
is in the part that does not use inheritance mapping, or the entity data type is at a connection point.

8.54.1 Inheritance-free data type definitions

Fot all EXPRESS entity data types for which the inheritance-free mapping is used, the complexType
cofresponding to the EXPRESS entity data type shall be an extension-of the generic-entity data
type. The extension shall contain declarations for the accessorn elements and accessor attribytes
cofresponding to the EXPRESS attributes of the entity data typéyas specified below.

NQTE 1 The accessor elements are declared within an <all> group to maximize the order independence and
extensibility of the EXPRESS attributes within any instance:document.

That is, the complexType declaration shall have the form:

<xs:complexType name="identifier" abstract="abstract">
<xs:complexContent>
<xs:extension base="generic-entity">
<xs:all>
(accessor_élement declarations)
</xs:all>
(accessor @ttribute declarations)
</xs:extension>
</xs:complexContent>
</xs:complexType>

whkre

—| identifier is derived from the EXPRESS identifier for the entity data type as specified in 8.1.2,
or thefeplacement name from the name configuration directive if so specified.

— abstract shall be "true" if the entity data type is declared to be "abstract" in EXPRESS (see
6.3); otherwise it shall be "false" and may be omitted.

— generic-entity: If the configuration directive root="true" applies to the entity data type (see
10.3.3), generic-entity shall be the fully qualified name of the root entity data type, as specified
in 8.5.3.4; otherwise generic-entity shall be the fully qualified name of the generic entity data
type, as specified in 8.5.3.3.

— accessor element declarations and accessor attribute declarations are as
specified below.
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The extension group shall contain one accessor declaration as specified in 8.6 for each EXPRESS
attribute that appears in the entity type declaration. The accessor element declarations, if any, shall be
contained within an <al1> particle.

In the type graph associated with the entity data type (see 8.5.1), there will be one or more paths
between the node corresponding to the entity data type and one or more root nodes. For every node
that appears on any such path, the extension group shall also contain one accessor declaration as
specified in 8.6 for each EXPRESS attribute that appears in the entity type declaration for the entity
data type that corresponds to that node. The set of attributes corresponding to a given node shall be
mapped only once, regardless of the number of paths that node appears on.

NQTE 2 The above provision implies that every "inherited" attribute, using the EXPRESS notion of inheritallce,
wil| have one corresponding accessor declaration in the content model of the complexType.
NQTE 3 Per 8.6.2, some attributes of the EXPRESS entity data type may not be mapped to accessors.
If gn EXPRESS attribute is redeclared on any path to any root node, the accessor declaration shall
cofrespond to the attribute as redeclared, not to the attribute as originally decldred. If an EXPRHSS
attfibute is redeclared more than once on a given path to the entity data.type whose declaratjon
coftained the original EXPRESS attribute, only the first redeclaration encountered on that path shall
be jused. If an EXPRESS attribute is not redeclared identically on every-path to the entity data type
whpse declaration contained the original EXPRESS attribute, the declaration to be used shall|be
implementation defined. In this last case, the preprocessor shalleither synthesize a type declaratjon
for|the attribute that combines the constraint in the multiple redecldrations, or use the original attribute
deglaration.
EXJAMPLE
In FXPRESS:
ENTITY named unit;
dimensions : dimensional exponents;
unit type : unit enumy
END ENTITY;
ENTITY si unit
SUBTYPE OF (named-unit) ;
prefix : JOPTIONAL si prefix;
name : si unit name;
DERIVE
SELF\Xnamed unit.dimensions : dimensional exponents :=
dimensions_ for si unit (name);
END ENTTTY;
In XML Schema (using the directive exp-attribute= ‘attribute-tag’):
s:complexType nampz"Nampd_nhﬁ "
<xs:complexContent>
<xs:extension base="exp:Entity">
<xs:all>
<xs:element name="Dimensions"
type="Tns:Dimensional exponents"/>
<xs:element name="Unit type" type="Tns:Unit enum"/>
</xs:all> B B
</xs:extension>
</xs:complexContent>
</xs:complexType>
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<xs:complexType name="Si unit">
<xs:complexContent>
<xs:extension base="exp:Entity">
<xs:all>
<xs:element name="Dimensions"
type="Tns:Dimensional exponents"
/> a
<xs:element name="Unit type" type="Tns:Unit enum" />
<xs:element name="Prefix" type="Tns:Si prefix"
minOccurs="0" nillable="true"/>
<xs:element name="Name" type="Tns:Si unit name" />
</xs:all>
</xs:extension>
</xs:complexContent>
</xs:complexType>

8.5.4.2 Inheritance structures without redeclarations

When the inheritance mapping is used for the EXPRESS entity data type, and.the EXPRESS entity
dedlaration does not contain attribute redeclations, the corresponding XML data type shall b
complexType as specified in this subclause.

Ay
jo¥)

The¢ complexType declaration shall have the form:

<xs:complexType name="identifier" abstracts="abstract">
<xs:complexContent>
<xs:extension base="supertype">
<xs:sequence>
(accessor element declarations)
</xs:sequence>
(accessor attribute declarations)
</xs:extension>
</xs:complexContent>
</xs:complexType>

where:

—| identifier is derived\ftom the EXPRESS identifier for the entity data type as specified in 8.1.2,
or the replacement name from the name configuration directive if so specified.

—| abstract shallybc "true" if the EXPRESS entity data type is declared to be abstract (see 6{3),
othlerwise it shalldbe "false™.

— | supertype shall be the qualified name for the XML data type corresponding to the (unigpe)
supertype, as specified in 8.1.3. If the entity data type is the root of the associated type graph (pee
8.5 B and the configuration directive root=""true" applies to the entity data type (see 10.3|3),
supertype shall be the fully qualified name of the root entity data type, as specified in 8.5.3.4. If
root="false" (the default) applies, supertype shall be the fully qualified name of the generic entity
data type, as specified in 8.5.3.3.

— accessor element declarations and accessor attribute declarations: The
extension shall contain one accessor element or accessor attribute declaration, as specified in 8.6,
for each EXPRESS attribute declared in the EXPRESS entity declaration for the entity data type.

NOTE 1 This leads to an XML type hierarchy that reflects the EXPRESS data type hierarchy (when that
hierarchy contains only single inheritance).
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EXAMPLE 1

In EXPRESS:

ENTITY property value
value name : STRING;
END ENTITY;

ENTITY string value
SUBTYPE OF ( property value );
value specification : STRING;
END ENTITY;

In XML Schema:

<xs:element name="Property value" type="Tns:Property value"
block="extension restriction" substitutionGroup="exp:Entity"
nillable="true"/>

<xs:complexType name="Property value">
<xs:complexContent>
<xs:extension base="exp:Entity">
<xs:sequence>
<xs:element name="Value name" type="xsnormalizedString"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

<xs:element name="String value" typeT'"Tns:String value"
block="extension restriction
substitutionGroup="Tns:Propérty value" nillable="true">
</xs:element>

<xs:complexType name="String value">
<xs:complexContent>
<xs:extension base=Y"Tns:Property value">
<xs:sequence>
<xs:element” name="Value specification"
type&"xSs:normalizedString" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

EXIAMPLE2

In EXPRESS:

138

ENTITY A;
A ATTR : STRING;
END ENTITY;

ENTITY B SUBTYPE OF (A);
B ATTR: INTEGER;
END ENTITY;

ENTITY C SUBTYPE OF (B);
C ATTR: BOOLEAN;
END ENTITY;
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In XML Schema:

NO
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<complexType name="C">

<complexContent>
<extension base="Tns:B">
<sequence>
<element name="C attr" type="xs:boolean"/>
</sequence>
</extension>
</complexContent>
</complexType>
ording to XML schema, the implied structure is actually:
<sequence><!-- the C model -->
<sequence><!-- the B model -->
<sequence><!-- the A model -->
<element name="A attr" type="xs:normalizedString" />
</sequence>
<sequence><!-- the B extension particle --»
<element name="B attr" type="xs:integerp" />
</sequence>
</sequence>
<sequence><!-- the C extension paxticle -->
<element name="C attr" type="xstboolean" />
</sequence>
</sequence>

TE 2 Each level of extension produces.an additional level of <sequence> in the internal structure mo
ording to XML Schema Part 1: Structures, the model of an extension (of a non-empty base) is a seque
taining two particles, of which the first is the content particle of the base and the second is the con
icle of the extension. In thesabeve, the outermost sequence is the effective model of C — a sequence

tains two sequence particles, the first being the effective model of B and the second being the particle in
xtension. And the effective.model of B is a sequence that contains two particles -- the effective model o
the B extension particle,

4.3 Inheritance structures with redeclarations only

en the itheritance mapping is used for the EXPRESS entity data type, and the EXPRESS en
laration: contains one or more attribute redeclations, but no additional attributes for the en

Hel.
hce
ent
hat
the
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ity

ptype. will be mapped to the derived XML Schema (see 8.6.2), the corresponding XML data ty

sh

ype

Il He a complexTyupe that is a restriction of the XMI data type r‘nrrpcpnnding to the (nnir}ue)

supertype of the EXPRESS entity data type. Exception: When the redeclaration of an EXPRESS

attribute in the subtype RENAMES the attribute in the supertype, the corresponding XML data type
shall be as specified in 8.5.4.4.

The restriction shall contain declarations for all of the accessor elements and accessor attributes
of the XML data type, including redeclarations for all of the accessor elements and accessor attributes
that correspond to the EXPRESS attributes that have been redeclared.

The complexType definition shall have the form:
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<xs:complexType name="identifier" abstract="abstract">
<xs:complexContent>
<xs:restriction base="supertype">
<xs:sequence>
(unchanged and redeclared accessor elements)
</xs:sequence>
(redeclared accessor attributes)
</xs:restriction>
</xs:complexContent>
</xs:complexType>

where:

or
add

oth

spd

deg
sujd
the
sujd
atti
the
sujd
but

NO
par|
8.5
par|
thig
the

cof
inh
ent
8.6

he replacement name from the name configuration directive if specified, and the suffix >temy
Jed.

abstract shall be "true" if the EXPRESS entity data type is declared to be\abstract (see 6
erwise it shall be "false".

supertype is the qualified name for the XML data type corresponding to the supertype,
cified in 8.1.3.

(unchanged and redeclared accessor elements$))‘is the set of accessor elem
larations corresponding to all of the attributes of the . supertype (including all attributes

ertype inherits) that are mapped to accessor elements. . The accessor elements shall be declared
same order that they appear in the declaration for, the XML data type corresponding to

ertype, and the structure of the sequence particles shall match that of the supertype.
ibutes that are not redeclared in the entity data type, each of these declarations shall be identica
corresponding declaration for the accessor element in the XML data type corresponding to

using the redeclaration as the EXPRESS attribute declaration.

TE 1 As stated in XML Schema Part_I, each extension produces an XML data structure that is a seque
icle containing two sequence particles. So when extension is used to represent an EXPRESS subtype

4.2 and 8.5.4.4), the first of thesg:nested particles is the content model of the supertype, and the second is
icle containing the accessor-elements proper to the subtype. The content model of the restriction must m4
structure, with as many levels of nesting as there are supertypes between the entity data type and the roo

type graph.

(redeclaréd)” accessor attributes) 1is the set of accessor attribute declarati
responding todall of the EXPRESS attributes of the supertype (including all attributes the superty

ity datastype. For each redeclared attribute the accessor attribute declaration shall be as specified
| but using the redeclaration as the EXPRESS attribute declaration.

identifier is derived from the EXPRESS identifier for the entity data type as specified-in 8.].

ertype. For each redeclared attribute, the accessor element declaration shall be as specified in §.

as

ent
the
in
the
For
to
the

nce
see
the
tch
L of

ns
ypc

erits) that are mapped to accessor attributes and are redeclared in the entity declaration for this

| in

NOTE 2 Unchanged XML attributes need not be respecitied, as stated in XML Schema Part 1.

EXAMPLE

In EXPRESS:

140

ENTITY property value
value name : STRING;
colour : STRING;

END ENTITY;

ENTITY string value
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SUBTYPE OF ( property value );
value specification : STRING;
size : STRING;

END ENTITY;

TYPE identifier=STRING;
END TYPE;

ENTITY identifier value

SUBTYPE OF (string value);

SELF\string value.value specification : identifier;
END ENTITY;

In XML Schema:

<xs:complexType name="Property value">
<xs:complexContent>
<xs:extension base="exp:Entity">
<xs:sequence>
<xs:element name="Value name" type="xs:normalizedString"/>
<xs:element name="Colour" type="xs:normalizedString"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

<xs:complexType name="String value">
<xs:complexContent>
<xs:extension base="Tns:Propertyqvalue">
<xs:sequence>
<xs:element name="Value specification"
type="xs:normalizedS&ring" />
<xs:element name="Size"
type="xs:normalizedString"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

<xs:simpleType nam&="Identifier">
<xs:restrictton base="xs:normalizedString"/>
</xs:simpleTgpe>

<xs:complXexType name="Identifier value">
<xs:c¢onplexContent>
<¥s:restriction base="Tns:String value">
<xs:sequence>
<xs:sequence>
<xs:element name="Value name" type="xs:normalizedString" />

lament—fnaome="0Ccoloyuxe" o020 cnormatizadSt el oo
Z 5 =

</xs:sequence>
<xs:sequence>
<xs:element name="Value specification"
type="Tns:Identifier"/>
<xs:element name="Size"
type="xs:normalizedString"/>
</xs:sequence>
</xs:sequence>
</xs:restriction>
</xs:complexContent>
</xs:complexType>
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8.5.4.4 Inheritance structures with additional and redeclared attributes

When the inheritance mapping is used for the EXPRESS entity data type, and the EXPRESS entity
declaration contains additional attributes and one or more attribute redeclations, the corresponding
XML data type shall be as specified in this subclause.

NOTE 1 In EXPRESS, redeclarations and new attributes can be defined within the same subtype, but in XML
schema, a complexType can only be derived from another complexType by one of restriction or
extension. Therefore, the equivalent XML schema data type is derived in two steps: an intermediate type
derivation by restriction, and then the actual type derivation by extension.

Th¢ derived XML schema shall contain an intermediate complexType definition that is a restriction
of [the XML data type corresponding to the (unique) supertype of the entity data type. The
reptriction shall contain declarations for all of the accessor elements and accessor attributes of the
XML data type corresponding to the supertype, including (re)declarations for allhof*the accesgor
elements and accessor attributes that correspond to the EXPRESS attributes that are redeclared in fthe
entjty data type. Exception: If the redeclaration of an EXPRESS attribute jin the entity data type
RENAMES the attribute in the supertype, the restriction shall contaim no declaration for fhe
supertype attribute.

The¢ intermediate complexType definition shall have the form:

<xs:complexType name="identifier-temp" abstfdct="true">
<xs:complexContent>
<xs:restriction base="supertype">
<xs:sequence>
(unchanged and redeclared elements)
</xs:sequence>
(redeclared attributes)
</xs:restriction>
</xs:complexContent>
</xs:complexType>

where:

—| identifier is derivedfrom the EXPRESS identifier for the entity data type as specified in 8.1.2,
or the replacement name from the name configuration directive if specified, and the suffix —~temy is
added.

— | supertype-is\the qualified name for the XML data type corresponding to the supertype,| as
spqcified in 8.1;3:

—| (unchanged and redeclared elements) is the set of accessor element declaratipns
correspondlng to all of the attributes of the supertype (1nclud1ng all attributes the supertype inherfts)

they appear in the declaratlon for the XML data type correspondmg to the supertype and the structure
of the sequence particles shall match that of the supertype. For attributes that are not redeclared in
the entity data type, each of these declarations shall be identical to the corresponding declaration for
the accessor element in the XML data type corresponding to the supertype. For each redeclared
attribute the accessor element declaration shall be as specified in 8.6, but using the redeclaration as the
EXPRESS attribute declaration. Exception: EXPRESS attributes that are renamed in the redeclaration
shall not be included here.

NOTE 2 As stated in XML Schema Part 1, each extension produces an XML data structure that is a sequence
particle containing two sequence particles. So when extension is used to represent an EXPRESS subtype (see

142 ©ISO 2007 - All rights reserved


https://standardsiso.com/api/?name=e63dbd3d030dcd7da7f6db762e50c161

ISO 10303-28:2007(E)

8.5.4.2 and below), the first of these nested particles is the content model of the supertype, and the second is the
particle containing the accessor elements proper to the subtype. The content model of the restriction must match
this structure, with as many levels of nesting as there are supertypes between the entity data type and the root of
the type graph.

— (redeclared attributes) is the set of accessor attribute declarations corresponding to all of
the EXPRESS attributes of the supertype (including all attributes the supertype inherits) that are
mapped to accessor attributes and are redeclared in the entity declaration for this entity data type. For
each redeclared attribute the accessor attribute declaration shall be as specified in 8.6, but using the
redeclaration as the EXPRESS attribute declaration. Exception: EXPRESS attributes that are renamed
in the redeclaration shall not be included here.

NQTE 3 Unchanged XML attributes need not be respecified, as stated in XML Schema Part 1.

Th¢ complexType that corresponds to the EXPRESS entity data type shall be an extension of fthe
int¢rmediate XML data type.

Th¢ complexType definition shall have the form:

<xs:complexType name="identifier" abstract="abstract">
<xs:complexContent>
<xs:extension base="identifier-temp">
<xs:sequence>
(renamed elements)
(subtype elements)
</xs:sequence>
(renamed attributes)
(subtype attributes)
</xs:extension>
</xs:complexContent>
</xs:complexType>

whkre:

—| identifier is derived from the\EXPRESS identifier for the entity data type as specified in 8.1.2,
or the replacement name from the'name configuration directive if specified.

—| abstract shall be "trug™ if the entity data type is declared to be abstract (see 6.3), otherwisg it
shqll be "false".

—| (renamed elements) contains one accessor element declaration for each attribute in the enfity
deglaration that4s-mapped to an accessor element and RENAMES an attribute of the supertype. Egch
sudh accessor-¢lement declaration shall be as specified in 8.6, using the redeclaration as the EXPRHSS
attfibute declaration.

—| {(subtype elements) contains one accessor element declaration for each (new) attribute thflt is
dectared im the cntity dectaration for tnis entily data type and 1S specitied by 8.0 t0 be

mapped to an accessor element. Each such accessor element declaration shall be as specified in 8.6.

— (renamed attributes) contains one accessor attribute declaration for each attribute in the
entity declaration that is mapped to an accessor attribute and RENAMES an attribute of the supertype.
Each such accessor attribute declaration shall be as specified in 8.6, using the redeclaration as the
EXPRESS attribute declaration.

— (subtype attributes) contains one accessor attribute declaration for each (new) attribute
that is declared in the EXPRESS entity declaration for this entity data type and is specified by 8.6 to
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be mapped to an accessor attribute. Each such accessor attribute declaration shall be as specified in
8.6.

NOTE 4 This leads to an XML type hierarchy that reflects the EXPRESS data type hierarchy (when that
hierarchy contains only single inheritance).

NOTE 5 The derived XML schema does not retain the RENAMES relationship. In the XML schema, the
supertype attribute is implicitly deleted, and the redeclaration is treated as a new attribute.

EXAMPLE
In EXPRESS:
ENTITY named unit;
dimensions : dimensional exponents;
unit type : unit enum;

END ENTITY;

ENTITY si unit
SUBTYPE OF (named unit);
prefix : OPTIONAL si prefix;
name : si unit name;
SELF\named unit.dimensions RENAMED dimensiops. for si unit
dimensional exponents;
END ENTITY;

In XML Schema:

<xs:complexType name="Named unit">
<xs:complexContent>
<xs:extension base="exp:Entity">
<xs:sequence>
<xs:element name="Dimensions" minOccurs="0"
type="Tns:Dimengional exponents"/>
<xs:element name="Unit type" type="Tns:Unit enum"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

<xs:complexType’/ name="Si unit-temp" abstract="true">
<xs:comptexContent>
<Xs:ufgstriction base="Tns:Named unit">
<xs: sequence>
<xs:element name="Unit type" type="Tns:Unit enum"/>
</xs:sequence>
</xs:restriction>
</xs:complexContent>
L</xs:complexType>

<xs:complexType name="Si unit">
<xs:complexContent>
<xs:extension base="Si unit-temp">
<xs:sequence>
<xs:element name="Prefix" type="Tns:Si prefix"
minOccurs="0"/>
<xs:element name="Name" type="Tns:SI unit name"/>
<xs:element name="Dimensions for si unit" minOccurs="0"
type="Tns:Dimensional exponents"/>
</xs:sequence>
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</xs:extension>
</xs:complexContent>
</xs:complexType>

In an XML document:

<Tns:Si unit>
<Unit type>lengthunit</Unit type>
<Prefix>milli</Prefix>
<Name>metre</Name>

</Tns:Si unit>
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4.5 Synthetic entity data type definitions

re than one entity name, the derived XML schema shall contain declarations that cortespond t
thetic entity data type. The synthetic entity data type is treated as an entity data type that i
type of all the entity data types named in the value of the select attribute.

each synthetic entity data type, the corresponding complexType shalhbe an extension of
b : Entity data type having the form:

<xs:complexType name="synthetic-name">
<xs:complexContent>
<xs:extension base="generic-entity">
<xs:sequence>
accessor element

</xs:sequence>

accessor attribute declarations
</xs:extension>
</xs:complexContent>
</xs:complexType>

C1C

synthetic-name: the value,of the name attribute given in the entity configuration directive
; otherwise the concatenation~of the identifiers for the entity data types appearing in the value
select attribute, each mapped as specified in 8.1.2, and separated from the next by the charag
PHEN-MINUS. Thecidentifiers for the entity data types shall appear in the constructed namd
same order as in thé-select attribute value.

generic-entity: If the configuration directive root=""true" applies to the synthetic entity d
e (see 10.3'3); generic-entity shall be the fully qualified name of the root entity data type
cified in8.5.3.4; otherwise generic-entity shall be the fully qualified name of the geng
ity data-type, as specified in 8.5.3.3.

each entity configuration directive (see 10.3.3) in which the value of the select attribute,contains
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specified below.

In the type graph associated with the synthetic entity data type (see 8.5.2), there will be one or more
paths between the node corresponding to the synthetic entity data type and one or more root nodes.
For every node that appears on any such path, the <sequence> group shall contain one element
declaration as specified in 8.6 for each EXPRESS attribute that appears in the entity type declaration
for the entity data type that corresponds to that node. The set of attributes corresponding to a given
node shall be mapped only once, regardless of the number of paths that node appears on.
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If an EXPRESS attribute is redeclared more than once on a given path to the entity data type whose
declaration contained the original EXPRESS attribute, only the first redeclaration encountered on that
path shall be used. If an EXPRESS attribute is not redeclared identically on every path to the entity
data type whose declaration contained the original EXPRESS attribute, only the original declaration
shall be used.

NOTE By definition, a synthetic entity data type has multiple immediate supertypes. Therefore the associated
type graph is not a tree structure, and the pattern for synthetic entity data types is inheritance-free (see 8.5.3.5).
There is no EXPRESS declaration for a synthetic entity data type, and therefore no "proper" attributes of that
data type — all the attributes are "inherited". The above provisions imply that every EXPRESS attribute of entity
instances characterized by the synthetic entity data type will have one corresponding accessor declaration in the
conftent model of the CoOMplexType.

The corresponding XML schema elements are used to represent all uncharacterized entity-instantes
that have that subgraph.

8.85 Instance elements corresponding to entity data types

An| EXPRESS entity instance may be represented in the exchange document\in several forms (pee
9.3). A single element declaration shall be used to declare the XML element type used for all forms
of ¢ntity instance element that correspond to the EXPRESS entity data type-

NQTE As stated in 8.5 above, there may be no instance element for anfabstract entity data type that uses |the
inhpritance-free mapping.

The¢ instance element declaration shall be independent of, andyappear outside the content of, all XML
complexType definitions and element declarations. That is, the instance element type shall belong
to the schema namespace.

Th¢ element declaration for the entity instance ¢lement shall have the form:

<xs:element name="identifier'
type="qualified-type"
nillable="true"
block="blockattribute"
substitutionGroup=!"supertype" />

where:
—| identifier isderived from the EXPRESS identifier for the entity data type as specified in 8.1.2.

— | qualified<type is the qualified name for the XML schema data type that corresponds to fthe
entjity data type'as specified in 8.5.

— | bYockattribute is 'extension restriction' for entity instance elements and '#al1l'
for{non-entity instance elements.

— supertype : If the entity data type uses the inheritance mapping and has a unique supertype,
supertype shall be the fully qualified name of the instance element corresponding to the supertype.
Otherwise, if the configuration directive root="true" applies to the entity data type (see 10.3.3),
supertype shall be the fully qualified name of the root entity instance element, as specified in
8.5.3.4. If root="false" (the default) applies, supertype shall be the fully qualified name of the
generic entity instance element, as specified in 8.5.3.3.

EXAMPLE
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In EXPRESS:

ENTITY named unit 2

SUBTYPE OF (named unit);
-- all attributes omitted
END ENTITY;

In XML Schema (using inheritance mapping):

<xs:element name="Named unit 2" type="Tns:Named unit 2"
nillable="true"
block="extension restriction” substitutionGroup="Tns:Named unit" />

In ]
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KML Schema (using inheritance-free mapping):

<xs:element name="Named unit 2" type="Tns:Named unit 2"
nillable="true"
block="extension restriction" substitutionGroup="exp:En¥ity"/>

6 XML groups corresponding to entity data types

every entity data type in the context schema, the XML schema shall contain XML declarations [for
groups that correspond to the entity data type: a subtypes ¢ricup as specified in 8.5.6.1, anfl a
plexEntity group as specified in 8.5.6.2.

6.1 subtypes group

e subtypes group shall represent a choice amongthe XML elements that may be used to represent
ances of the entity data type.

e group shall contain one element declargation referring to the corresponding entity instance elemgent
e 8.5.5) for the entity data type itself.’Exception: If the entity data type is declared abstract (see
, and is mapped using the inheritance-free mapping, the (possibly non-existent) instance elemgent
the entity data type itself shall‘'not appear in the group.

xternal representation oflinstances of the entity data type is permitted, the group shall contain ¢ne
ment declaration referfing to the corresponding proxy element (see 8.5.8) for the entity data type

If 1
sh
im

If

e EXPRESS entity data type is mapped using the inheritance-free mapping, the <choice> grgup
1l also contain~One group declaration, referring to the corresponding choice group, for each
ediate subtype of the entity data type that appears in the associated type graph and uses fhe
ritance-frée mapping. Figure 1 - in Clause 7 illustrates the choice group for an inheritance-free

T EAPRESS © 'C-- ".‘ -l.‘.l' el Syt C -.l' C noice 2TOUPD lall

o0 o

also contain one group declaration, referring to the corresponding choice group, for each subtype of

the

entity data type, that appears anywhere in the associated type graph, and uses the inheritance-free

mapping. Figure 2 - uses the inheritance mapping, but because G has more than one immediate
supertype, G uses the inheritance-free mapping. A's group consists of A and G.
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Figure 2 -  Choice group for inheritance mapping

TE 1 The specified nodes represent all subtypes of the entity data type that are declared in, or interfal
, the context schema (except for any to which keep=""false" applies) and those\created as complex en|
L types per 8.5.2.

TE 2 If the entity data type is mapped using the inheritance mapping, the substitution group for
responding entity instance element contains the instance elements foriall of its subtypes. So the subt]

ance elements are implicitly in the choice group by being valid substitutes for the entity instance elemer

TE 3 If the inheritance mapping applies generally, but the entity is inheritance-free because it uses mult

ced
tity

the

ype
it.

ple

eritance, the substitution group contains all of its immedjate subtypes. It however is not in the substitufion

pp for any of its supertypes, and therefore must appear explicitly in the choice groups for each of
ertypes.

it is, the group declaration shall have the form:

<xs:group name="identifier=group">
<xs:choice>
<xs:element ref="Tns:identifier" />
<xs:element ref="Tns:identifier-proxy" />
<xs:group refs'Tns:subtype; -group" />

<xs:group xef="Tns:subtype,-group " />
</xs:choice>
</xs:group>

C1C:

Identifier-group: Identifier is the local part of the XML name for the instance elem
reSponding to the entity data type as specified in 8.5.5. '-group' is a constant literal suffix.

its

ent

— Tns:identifier is the qualified name for the instance element corresponding to the entity data
type as specified in 8.5.5. '-proxy' is a constant literal suffix.

— Tns:subtype,-group ... Tns:subtype,—-group are the qualified names for the choice groups
that correspond to subtypes of the entity data type, as specified above.

EXAMPLE (extending the EXAMPLE in 7.5.6.1)

If si unit and named unit use the inheritance mapping, the Named unit-group is declared:

148
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<xs:group name="Named unit-group">
<xs:choice>
<xs:element ref="Tns:Named unit" />
<xs:element ref="Tns:Named unit-proxy" />
</xs:choice>
</xs:group>

If external references are not permitted, the proxy element reference is omitted.
8.5.6.2 complexEntity groups corresponding to entity data types

Foyever
for|a complexEntlty group that corresponds to the entlty data type The complexEntlty group, shall
haye a choice group that consists of the subtypes group specified in 8.5.6.1 above. Additienally}, if
sorpe instances of the entity data type may be uncharacterized, the group shall containcohe”elempent
deglaration referring to the exp: complexEntity element.

Th¢ complexEntity group declaration shall have the form specified in 7.5.6.2 whete:

—| Identifier-complexEntity-group: Identifier is the local part of the XML name for the
insfance element corresponding to the entity data type as specified in 8.5/5. '-complexEntity| -
grpup' is a constant literal suffix.

—| Tns:identifieris as defined in 8.5.6.1.

—| complexEntity-usage: If any instance of the enfify’data type may be uncharacterized, fhe
chagice group shall contain <xs:element ref="exp : compdéxEntity”/> Otherwise, the complexEntity
element shall be omitted.

Sed EXAMPLE in 7.5.6.2.

8.57 Single entity value elements corresponding to entity data types

Fot each EXPRESS entity data type that is a subtype of another EXPRESS entity data type and npay
appear in the type graph of an uncharacterized entity instance in the unit of serialization (see 8.5/2),
the] derived EXPRESS schema shall contain a data type definition and an element declaration for fthe
cofresponding single entity value.

Exgeptions:

—| The XML dee¢larations specified in this subclause shall not appear for entity data types that are
rodts of their-associated type graphs (see 8.5.1).

—| The XML declarations specified in this subclause shall not appear if all valid instances of the
entity-ddta type in any corresponding unit of serialization are characterized either by entity data types
in the comext schena or by SyIthetc emity data types (Sec 8.5

— The XML declarations specified in this subclause are permitted, but not required, for entity data
types that have no uncharacterized ANDOR relationships with other entity data types in the type graph.
In making this determination, the schema generator may consider the entire set of declarations in the
context schema, including entity declarations, supertype clauses, subtype constraints, and other local
and global rules.

NOTE This last determination requires a complex algorithm and perhaps additional knowledge. The schema

generator is not required to perform such an algorithm or to apply additional knowledge. When in doubt, it
should generate the declarations specified in the subclause.
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The XML data type definition shall have the form:

<xs:complexType name="identifier-value">
<xs:complexContent>
<xs:extension base="exp:Single-Entity">
<xs:all>
(accessor element declarations)
</xs:all>
(accessor attribute declarations)
</xs:extension>
</xs:complexContent>
</xs:complexType>

ang

wh
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the XML element declaration shall have the form:

<xs:element name="identifier-value" type="identifier-value"
substitutionGroup="exp:Single-Entity" />

C1C

identifier is the value of the name configuration directive that applies to the entity data ty]
ny; otherwise the XML name derived from the EXPRESS identifiér-for the entity data type
cified in 8.1.2.

as

within an <all> particle. Exception: There shall be-16 accessor corresponding to an EXPRE

atty

Sed
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ibute that is redeclared in the entity declaration.

EXAMPLE in 7.5.7.

8 Proxy elements corresponding-to entity data types

e XML data type of the proxy element shall be an extension of the exp:edokey data type (
3.2), consisting of a <sequence> group that contains the accessor elements corresponding to th
PRESS attributes of the entity data type that form a unique key for the entity instance within
prenced resource.

e complexType and€lement declarations shall have the form specified in 7.5.8 where:
identifiex the XML name for the corresponding entity instance element, as specified in 8.

the characters '-proxy’.

Tns:identifier-proxy is the fully qualified name of the data type of the proxy element.

each EXPRESS attribute that appears in the entity declatation, the extension shall contain ¢ne

(accessor element declarations) and (accessor’ attribute declarationf):
essor declaration as specified in 8.6. The accessor element declarations, if any, shall be contaiped

SS

see
hse
the

5.5

8.5.11. The name of the proxy element and data type shall be the concatenation of this XML najme

— (key attribute declarations): declarations for the accessor elements, as specified in 8.6,
that correspond to those EXPRESS attributes of the entity data type that form a unique key for the
corresponding entity instances. Within the repository designated by the value of the exp:authority
attribute, the values of the key attributes for each instance of the entity data type shall identify a
unique entity instance.

See EXAMPLE in 7.5.8.
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8.5.9 XML Identity constraints corresponding to entity data types
This subclause applies only to a derived XML schema in conformance class 2.

In order to ensure that a by-reference instance element actually references a by-value instance element
of the same type, xs: key and xs:keyref components corresponding to the entity data type shall be
declared, as specified in this subclause.

If the EXPRESS entity data type is referenceable (see 8.4.7), and the configuration directive generate-
keys="true" applies (see 10.2.23), the derived XML schema shall contain one or more corresponding
XML kev definitions, as specified in 8.5.9.1.

A teference to an entity instance element may be contained in either:
—| a by-reference instance element (see 9.3.3) that corresponds to the entity data type, ox

—| a by-reference accessor element (see 9.4.3.1) or a by-reference accessor attribute (see 9.4.2) that
corresponds to an EXPRESS attribute whose data type is the entity data type.

The unit of serialization can contain by-reference instance elements for-the entity data typd if
content=""ref" or content=""unspecified" applies to any use of the entity'data type as either:

—| the base-type of an aggregation type that is mapped using the sequence-of-elements form, or
— | the data type of an EXPRESS attribute to which exp-attribute="double-tag" applies.

If the entity data type may have by-reference instaneg”elements, the derived XML schema shall
cofjtain a corresponding XML keyref definition, as specified in 8.5.9.2.

The¢ key and keyref components shall be defined in the content of the unit of serialization elemlent
dedlaration.

NQTE 1 When an EXPRESS entity instance is the value of an attribute of another entity instance, the XML
insfance document may contain two corresponding entity instance elements (see 9.3.3) — a by-reference elenfent
in ﬁe content of the accessor element corresponding to the EXPRESS attribute, and an independent by-vdlue
eleent elsewhere in the conterit of the unit of serialization. The by-value element contains an id XML
attrjbute whose value is a local XML identifier for that entity instance within the unit of serialization. The py-
refgrence element contains\a)ref XML attribute whose value is that local XML identifier. XML schdma
idefitity constraints (on.the/IDREF data type of the ref attribute) require that there be an element whose|id
valfie matches the vatue-of the ref attribute, which ensures "referential integrity". The purpose of this clausg is
to grovide XML schema declarations that specify that the XML element whose 1d value matches the re £ vdlue
sha]l be a by-yalue instance element for the corresponding entity data type. That is, the xs:key and
xsfkeyreficomponents provide the type safety between each by-reference instance element and |the
corfesponding by-value instance element.

onfia ion directive exp ibute=" ibute-tag" or exs ibute="" ibute-co

NO heconfiguration-directive-exp-attribute="attribute-tag" or exp-attribute="attribute-content"
is applies to an EXPRESS attribute whose data type is the entity data type, additional keyref definitions are
required, as specified in 8.6.3 and 8.6.4.

8.5.9.1 Key definitions for entity instance elements

For each EXPRESS entity data type that is referenceable, several identity constraints may be declared
in the derived XML schema, as specified in this subclause.
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If the EXPRESS entity data type is not declared to be abstract (see 6.3), two xs:key schema
components shall be defined, one for by-value instance elements corresponding to the entity data type,
and one for by-proxy instance elements. The xs: key components shall have the form:

<xs:key name="schema __entity-key">

<xs:selector xpath="instance-name" | exp:complexEntity />
<xs:field xpath="@id" />

</xs:key>

<xs:key name="schema entity-proxyKey">
<xs:selector xpath="instance-name-proxy" />

wh

typ
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of the unit of serialization element to have an id attribute with a uniqu¢ value.
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</xs:key>

ere:

schema is the identifier for the EXPRESS schema, mapped as specified in 8.1.2.
entity is the identifier for the EXPRESS entity data type, mapped as specified in 8.1.2.

instance-name is the qualified name of the instance element corrésponding to the entity d
e, as specified in 8.5.5.

TE 1 This key component requires all corresponding by-value elemients that occur in the immediate con

TE 2 The keyref components defined in 8.5.9.2 require a by-reference instance element to refer to
Fesponding by-value element, by referring to the schema~ entity-key, and a by-proxy referencg
r to the schema____entity-proxykey. Since by-value and by-proxy elements that will be referen
y occur in the immediate content of the unit of serialization element (see 9.3), the xs:selector xp4g
ressions refer to instance elements correspondingto the entity data type that are immediate children of
of serialization element.

hddition, if any of the potential refeteénces to the entity data type are from EXPRESS attributes

tribute-tag" applies, the derived XML schema shall contain an additional key definition for al
by-value and by-proxy Anstance elements that may be used to represent a valid value of
PRESS entity data type. The xs: key component shall have the form:

<xs:key name=!"schema __ entity-allKey">

<xs:selectOr“xpath="instance-name | subtypel | .. | subtypeN |
instanece-name-proxy | subtypel-proxy | .. | subtypeN-proxy |
expi'complexEntity/instance-name | exp:complexEntity/subtypel |

exp:complexEntity/subtypeN"/>

<xspfield xpath="@id" />

</ xs'tkey>

ata

ent

the

to
ced
th
the

to

of
the

where:

— schema, entity and instance-name are as specified above. If the EXPRESS entity data type
is declared to be abstract (see 6.3), instance-name shall not appear in the list.

— subtypel, ..., subtypeN are the qualified names of the instance elements corresponding to the
instantiable subtypes of the entity data type. The list includes all of the subtypes that appear anywhere
in the type graph. If the entity data type is a leaf node of the type graph, there are none.
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NOTE 3 The -subtypesKey and -proxySubtypesKey components are only defined when

the

EXPRESS entity data type has subtypes and is the data type of one or more attribute-tagged EXPRESS attributes
(see 8.6.4.2). The —allKey component is only defined when the EXPRESS entity data type is the data type of
one or more attribute-content EXPRESS attributes (see 8.6.3), but it is defined even when the EXPRESS entity

data type has no subtypes.

NOTE 4 These key components may be required even when the EXPRESS entity data type itself is declared to
be abstract. They require all by-value and by-proxy instance elements that represent a valid value of the entity
data type and occur in the immediate content of the unit of serialization element to have an id attribute with a

unique value.

accpssor elements and accessor attributes to refer to a by-value element or by-proxy element for a valid jast
of the named entity data type.. Since by-value and by-proxy elements that will be referenced only occur’in
imthediate content of the unit of serialization element (see 9.3), the xs:selector xpath expression re
to glements that are immediate children of the unit of serialization element.

EXIAMPLE

In EXPRESS:

SCHEMA person_and organization;
ENTITY Organization;
-- all attributes omitted
END ENTITY;

END SCHEMA;

In XML Schema (within the unit of serialization element declafation).

<xs:key name="Person and organization Organization-key">
<xs:selector xpath="Tns:0rganization"/>
<xs:field xpath="@id"/>

</xs:key>

8.5.9.2 Keyref definitions for-entity instance elements

If the EXPRESS entity data-type can have by-reference instance elements, two correspond
xsf keyref schema compenent shall be defined.

The¢ xs: keyref definitions shall have the form:

<xs:keyref hame="schema __ entity-keyref"

refers"Tns:schema ___entity-key">
<xsws&Yector xpath=".//instance-name"/>
<xsyfield xpath="Q@ref"/>

</Ixs:keyref>

erire

hce
the
Fers

ing

<xs:keyref name="schema entity-proxyKeyref"
refer="Tns:schema entity-proxyKey" >
<xs:selector xpath=".//instance-name" />
<xs:field xpath="@proxy"/>
</xs:keyref>
where:
— schema is the identifier for the EXPRESS schema, mapped as specified in 8.1.2.

— entity is the identifier for the EXPRESS entity data type, mapped as specified in 8.1.2.
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— instance-name is the qualified name of the instance element corresponding to the entity data
type, as specified in 8.5.5.

— Tns: is the prefix for the target namespace of the derived XML schema. The value of the refer
XML attribute shall be the fully qualified name of the corresponding xs:key component specified
above.

NOTE The xs:selector xpath expression for the xs: keyref refers to any by-reference element for the
entity data type anywhere in the content of the unit of serialization element.

EXAMPLE ((‘nnﬁm]ing the anmple in 8591 above):

In EXPRESS:

SCHEMA person_and organization;
ENTITY Organization;
-- all attributes omitted
END ENTITY;

END SCHEMA;

In XML Schema (within the unit of serialization element declaration).

<xs:keyref name="Person and organization  Organization-keyref"
refer="Tns:Person_and organization  Oprganization-key">
<xs:selector xpath=".//Tns:0rganization¥/>
<xs:field xpath="Q@ref"/>
</xs:keyref>

<xs:keyref name="Person and organization Organization-proxyKeyref"
refer="Tns:Person_and organization Organization-proxyKey" >
<xs:selector xpath=".//Tns:0izgénization" />
<xs:field xpath="@proxy" />

</xs:keyref>

8.510 XML Uniqueness constraints for entity data types
If the entity declaration for-the EXPRESS entity data type contains one or more UNIQUE rules,
cofresponding uniqueness-constraints shall be declared in the derived XML schema, as specified in

thi$ subclause.

Fot each UNIQUE,rule contained in the entity declaration, an xs:unique schema component shall| be
defiined in thetderived XML schema. The xs:unique component shall have the form specified in
7.519, wher¢:

—| eati'ty is the identifier for the EXPRESS entity data type, mapped as specified in 8.1.2.

— instance-name is the qualified name of the instance element corresponding to the entity data
type, as specified in 8.5.5. Exception: Any abstract entity types shall be omitted.

— subtypel, ..., subtypeN are the qualified names of the instance elements corresponding to the
instantiable subtypes of the entity data type. The list includes all of the subtypes that appear anywhere
in the type graph. If the entity data type is a leaf node of the type graph, there are none.

NOTE Listing the subtype instance elements requires the uniqueness constraint to hold over all instances of the
entity data type, including those labeled as instances of its subtypes.
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— rulename is the EXPRESS identifier for the UNIQUE rule, converted as specified in 8.1.2. If the
rule has no identifier, the rulename for the first UNIQUE rule shall be 1, the second 2, and so on.

— attributel, ..., attributeN are the XML names for the accessor attributes or accessor
elements, whose data types are not entity data types, corresponding to the EXPRESS attributes
specified in the UNTIQUE rule. If the XML accessor is an accessor attribute, the XML name shall be
preceded by the AT SIGN (@).

— entity-attributel, ..., entity-attributeN arec the XML names for the accessor
attributes or accessor elements, whose data types are entity data types, corresponding to the EXPRESS
attrﬂqnfpc spnecified in the TTT\TTQTTE‘ mle Ifthe XML _accessoris an accessor fo?“”"\]1fp’ the XML _na e

shdll be preceded by the AT SIGN (@).

Sed EXAMPLE in 7.5.9.

8.5.11 Dynamic subtype elements corresponding to entity data types

If 3 tag-source directive applies to the entity data type, the data type is considered to have dynamic
sulitypes that are not explicitly modeled in the context schema, but can be determined by the valud of
the] EXPRESS attribute designated by the value of tag-source. The &Gialue of the correspondjng
tag-values directive shall be a list of the names of the dynamic subtype$

Fot each XML name in the tag-values list, the derived XML schema shall contain a correspondjng
entjity instance element declaration of the form:

<xs:element name="XMLname" type="qualified-name" nillable="true"
block="blockattribute" substitutionGroup="qualified-name" />

whgre:
— | XMLname is the name from the tag-values-list.

—| qualified-name is the qualified\name for the XML data type (and the instance element) that
cofresponds to the EXPRESS entity-data type as specified in 8.5.3.5.

—| blockattribute: if the. EXPRESS entity data type uses inheritance mapping, the value| of
blpck shall be "extension”restriction. If the entity data type uses inheritance-free mapping,
the]value of block shall-be "#a11".

— | the substititionGroup attribute is omitted if the inheritance-free representation is used for fthe
entjity data type:

EXIAMPEE

In EXPRESS:

TYPE label = STRING;
END TYPE;

ENTITY action relationship;
name: label;
description: STRING;
relating action: action;
related action: action;
END ENTITY;

ENTITY action;
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-- all attributes omitted
END ENTITY;

With configuration directive:

<entity select="Action relationship" tag source="Name" tag values=

"Action precedes action Action requires action Action replaces action"

/>

In XML Schema (using inheritance mapping):

<xs:element name="Action precedes action"

In

8.4
Th
8.6
For

shd
atty

type="Tns:Action relationship" nillable="true"
block="extension restriction"
substitutionGroup="Tns:Action relationship" />

<xs:element name="Action requires action"
type="Tns:Action relationship" nillable="true"
block="extension restriction"
substitutionGroup="Tns:Action relationship" />

<xs:element name="Action replaces action"
type="Tns:Action relationship" nillable="truel

block="extension restriction"
substitutionGroup="Tns:Action relationship!{ />

KML Schema (using inheritance-free mapping):

<xs:element name="Action precedes actdon"
type="Tns:Action relationship" nillable="true" block="#all"/>

<xs:element name="Action requirgg’ action"
type="Tns:Action relationship” nillable="true" block="#all"/>

<xs:element name="Action, replaces action"
type="Tns:Action relationship” nillable="true" block="#all"/>

XML Schema declarations for EXPRESS attributes
s subclause specifies the mapping of EXPRESS attributes to XML schema.
2 specifies which"BEXPRESS attributes of the owning entity shall be mapped to the XML schem
each EXPRESS attribute that is specified in 8.6.2 to be mapped to the XML schema, the mapp

1l depend.on the value of configuration directive exp-attribute that applies to the EXPRH
ibutei(see 10.5.1).

ing
SS

If

8 . —" . "

ibute

shall be mapped to an XML attribute, referred to as the accessor attribute corresponding to that
EXPRESS attribute, as specified in 8.6.3.

If exp-attribute="attribute-tag" or exp-attribute=""double-tag" applies to the EXPRESS attribute,
the EXPRESS attribute shall be mapped to an XML element, referred to as the accessor element
corresponding to that EXPRESS attribute, as specified in 8.6.4.

If exp-attribute="type-tag" applies to the EXPRESS attribute, the EXPRESS attribute shall be
mapped as specified in 8.6.5.
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If exp-attribute=""no-tag" applies to the EXPRESS attribute, the EXPRESS attribute shall be
mapped as specified in 8.6.6.

8.6.1 Accessor element and attribute naming

If a name configuration directive (see 10.3.4) applies to the EXPRESS attribute, the name of the
accessor element or accessor attribute corresponding to the EXPRESS attribute shall be as specified
by that directive.

If no name configuration directive applies to the EXPRESS attribute, the name of the accessor
element or accessor attribute corresponding to the EXPRESS attribute shall be derived from the
EXPRESS identifier for the attribute as specified in 8.1.2.

Exgeption: If an EXPRESS entity data type has two distinct EXPRESS attributes that are deéclared in
different entity-declarations and both EXPRESS attributes have the same EXPRESS identifier, each
cofresponding accessor name shall be the concatenation of:

—| the XML name derived as specified in 8.1.2 from the identifier for the EXPRESS entity data type
whpse entity-declaration declares the attribute, followed by

— | the character '.' (FULL STOP or PERIOD), followed by
—| the XML name derived from the EXPRESS attribute identifier-as specified in 8.1.2.

NQTE 1 The above exception applies to both characterized and unc¢haracterized EXPRESS complex entity data
typps (see 8.5.4.5).

NQTE 2 Repeated inheritance: If an EXPRESS entity,  data type inherits the same attribute from diffegent
supertypes that in turn inherit it from a common "ancestral" supertype, the two "copies" of the attribute are [not
"digtinct EXPRESS attributes". They are both declared in the same entity declaration and an instance of|the

entfty data type has only one such attribute. As specified in 8.5.3.5, the XML Schema data type corresponding
to the entity data type contains only one accessor element. The above exception does not apply.

8.62 EXPRESS attributes mapped to XML schema

This subclause specifies the kinds' of EXPRESS attributes that are mapped to XML schema and the
cir¢umstances under which they‘are mapped.

8.6.2.1 Explicit attributes
Ea¢h explicit EXPRESS attribute appearing in the entity declaration shall be mapped as follows:

— | If the_configuration directive keep=""false" applies to the EXPRESS attribute (see 10.5.9 gnd
10.3.5), theattribute is not mapped to the derived XML schema.

e iondirective keep e!' appliesto-the EXPRESS attributethere-shall bb a

corresponding accessor element declaration, as specified in 8.6.4, or accessor attribute declaration, as
specified in 8.6.3.

— If the EXPRESS attribute is declared to be a tag-source (see 10.2.17) and the configuration
directive keep=""true" applies, it shall be mapped as if it were declared OPTIONAL.

For each explicit EXPRESS attribute that is created by an inverse configuration directive, as specified

in 10.3.5, there shall be a corresponding accessor declaration. The new EXPRESS attribute shall be
mapped as if it had been declared as an explicit attribute in the context schema.
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8.6.2.2 INVERSE attributes

For each EXPRESS INVERSE attribute that is converted to an explicit attribute by an inverse
configuration directive, as specified in 10.3.5, there shall be a corresponding accessor declaration.
The INVERSE attribute shall be mapped as if it had been declared as an explicit attribute in the context
schema.

Each EXPRESS INVERSE attribute that is not converted to an explicit attribute, and each explicit
EXPRESS attribute that is converted to an INVERSE attribute by an inverse configuration directive
shall be mapped as follows:

— | If the configuration directive keep=""false'" applies to the EXPRESS attribute (see 10.5,9), fhe
attfiibute is not mapped to the derived XML schema.

w
o

— | If the configuration directive keep=""true" applies to the EXPRESS attribute, there’shall b
corresponding accessor declaration.

8.6.2.3 DERIVEd attributes

EXIPRESS DERIVEA attributes are mapped to the derived XML schemd-only when required by the
cofjfiguration directive keep (see 10.2.11).

If the configuration directive keep='"false" applies to the EXPRESS attribute (see 10.5.9), fthe
attfiibute is not mapped to the derived XML schema.

If the configuration directive keep="true" applies torthe EXPRESS attribute, there shall b¢ a
corfresponding accessor declaration. The DERIVEA attribute shall be mapped to the XML schema af if
it were declared OPTIONAL.

8.6.2.4 Redeclared attributes
If gn EXPRESS attribute is redeclared-ina subtype, the data type of the redeclared attribute affects the
deglaration of the corresponding accessor elements, as specified in 8.5.4. Except as specified in (the

appjropriate subclause of) 8.5.4, aredeclared attribute is not mapped to the derived XML schema.

If 4n explicit attribute is redeclared as DERIVEd or INVERSE in a subtype, the original attribute in the
supertype shall be mapped-as if it were declared OPTIONAL.

8.6.2.5 Generig¢ attributes

An| EXPRESS)abstract entity data type (see 6.3) may have attributes whose EXPRESS data types jare
"ggneralized types" that are not instantiable. Such attributes are said to be generic attributes. T%)ey

are|required by ISO 10303-11 to be redeclared in every instantiable subtype of the abstract entity data
type.

When the abstract entity data type is mapped to XML schema as specified in 8.5, no generic attribute
shall be mapped to XML schema as an attribute of the abstract entity data type. Only the
redeclarations of the generic attribute in the instantiable subtypes shall be mapped.

NOTE In the XML schema, the redeclared attributes will appear first in the extensions that correspond to the
subtypes, and they will appear to be new attributes of the subtypes.

EXAMPLE

In EXPRESS:
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ENTITY approval relationship ABSTRACT SUPERTYPE;
approval data : approval;
approval item : GENERIC ENTITY;

END ENTITY;

In XML schema (with inheritance mapping and exp-attribute=""double-tag"):

<xs:complexType name="Approval relationship">
<xs:complexContent>
<xs:extension base="exp:Entity">
<xs:sequence>
<xs:element name="Approval data">

8.6

Foi
CcO

ded

Th

mapdatory, the use attribute of the accessor.attribute shall be specified in the attribute declaration

haxy

If
oP
haxy

NO
(Se

NO
wel

NO
typ

<xs:complexType>
<xs:sequence>
<xs:element ref="Tns:Approval" />
</xs:sequence>
</xs:complexType>
</xs:element>
<!-- there is no declaration for Approval item(i=->
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

3 Accessor attributes

each EXPRESS attribute that is mapped to an *aecessor attribute (see 8.6 above),
nplexType corresponding to the entity data type<shall contain one corresponding attrib
laration for the accessor attribute.

e name of the accessor attribute shall be -as®specified in 8.6.1. If the EXPRESS attributg

¢ the value "required".

the EXPRESS attribute is declared to be OPTIONAL, or specified in 8.6.2 to be treated
TONAL, the use attribute of'the accessor attribute shall be specified in the attribute declaration
¢ the value "optional'y

TE 1 An unset EXPRESS attribute is indicated in the instance data by the absence of the accessor attrib
£ 9.3.1)

TE 2 When anl EXPRESS DERIVEA attribute is mapped to XML Schema (see 8.6.2.3), it is treated as
e declaredtg'be OPTIONAL.

TE,3 \[f'the EXPRESS attribute is redeclared as DERIVEd or INVERSE in any subtype of this entity d
e,(the EXPRESS attribute is treated as being OPTIONAL, as specified in 8.6.2.2 and 8.6.2.4.

the
ute

1S
to

as
to

ite.

ata

The data type of the accessor attribute shall be declared as follows:

— If a map configuration directive (see 10.2.13) applies to the EXPRESS attribute, the data type of

the

accessor attribute shall be declared to be the data type specified by the map directive;

— If'the data type of the EXPRESS attribute is an entity data type, the XML data type of the accessor
attribute shall be declared to be IDREF;

— If the data type of the EXPRESS attribute is an aggregation data type, or a defined data type
whose fundamental type is an aggregation data type, and the corresponding XML data has the
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sequence-of-elements form or any form of aggregate of aggregates (see 8.2.2), the XML data type of
the accessor attribute shall be declared to be IDREF;

— If the data type of the EXPRESS attribute is a SELECT data type, the XML data type of the
accessor attribute shall be declared to be IDREF;

— If the configuration directive content=""ref" applies to the attribute (see 10.5.2), the XML data
type of the accessor attribute shall be declared to be IDREF;

— Otherwise, the data type of the accessor attribute shall be declared to be the XML schema data
tyr that (‘nrreqp(mdq to the data type of the EXPRESS attribute as QpP(‘iﬁPd ink?2

If the XML data type of the accessor attribute is IDREF, the derived XML schema shall also centain a
keyref declaration for the attribute, as specified in 8.6.3.1.

EXIAMPLE 1 Example of attributes whose data types are simple:

In FXPRESS:

TYPE Identifier = STRING;
END_TYPE;

TYPE Weight measure = REAL;
END TYPE;

ENTITY Pipe;
Id : Identifier;
Description : STRING;
Nominal size : NUMBER;
Diameter : REAL;
Bends : INTEGER;
Available : BOOLEAN;
Valid : LOGICAL;
Image : BINARY;
Weight : Weight measire;
END ENTITY;

In XML Schema:

<xs:simpleType, hame = "Identifier">
<xs:restZietion base = "xs:normalizedString"/>
</xs:simpléeType>

<xs:gimpleType name = "Weight measure">
<xs“restriction base = "xs:double"/>
< /xs:simpleType>

secomolexTvuoe name = "Tng -Ding"
T T T

<xs:complexContent>
<xs:extension base="exp:Entity">

<xs:attribute name="Id" type="Tns:Identifier" use="required"/>

<xs:attribute name="Description" type="xs:normalizedString"
use="required"/>

<xs:attribute name="Nominal size" type="xs:decimal"
use="required"/>

<xs:attribute name="Diameter" type="xs:double"
use="required"/>

<xs:attribute name="Bends" type="xs:long" use="required"/>
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<xs:attribute name="Available" type="xs:boolean"
use="required"/>

<xs:attribute name="Valid" type="exp:logical" use="required"/>

<xs:attribute name="Image" type="xs:hexBinary" use="required"/>

<xs:attribute name="Weight" type="Tns:Weight measure"
use="required"/>

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

In XML instance data:

<Tns:Pipe id="i10"
Id="p1-1"
Nominal size="3.0"
Diameter="2.75"
Bends="2"
Available="true"
Valid="unknown"
Weight="34.8"
Description="Standard rigid double-elbow"
Image="8AF009F3ADCBEAQO4"

/>

Nofe that the uppercase Id attribute (derived from the EXPRESS attribute,id) and the lowercase id attributg
(nepded for XML) are different XML attributes. Note also that the ordering of the XML attributes is irrelevat.

I

EXIAMPLE 2 Example of an attribute whose data type is an aggregate of a simple data type, using the list-o
valfies form

In EXPRESS:

ENTITY Pt3d;
c : ARRAY [1:3] OF REAL;
END ENTITY;

In XML schema:

<xs:complexType name = "Pt3d">
<xs:complexContent>
<xs:extension base = "exp:Entity">

<xs:attiribute name="C">
<Xs8:simpleType>
<xs:restriction>
<xs:simpleType>
<xs:list itemType="xs:double"/>
</xs:simpleType>
<xs:minLength value="3"/>
<xs:maxLength value="3"/>
</Xs:restriction>
</xs:simpleType>
</xs:attribute>
</xs:extension>
</xs:complexContent>
</xs:complexType>

<xs:element name="Pt3d" type="Tns:Pt3d" nillable="true"/>

EXAMPLE 3 Example of an attribute whose data type is an aggregate of an entity data type:
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In EXPRESS, extending Example 2:

ENTITY Polyline;
points : LIST OF Pt3d;
END ENTITY;

In XML Schema:

<xs:complexType name = "Polyline">
<xs:complexContent>
<xs:extension base = "exp:Entity">

<xs:attribute name="Points" type="xs:IDREF"/>

In ]

8.6

If the XML data type of the accessor attribute is IDREF, the derived XML schema shall contai

XM
the

wh

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

<xs:element name="Polyline" type="Tns:Polyline" nillable="trye"/>
KML instance data:
<Tns:Polyline id="e001" Points="al23" />
<Tns:Seqg-Pt3d id="al23" >
<Tns:Pt3d id="e004" C="1.0 0.0 0.0" />
<Tns:Pt3d id="e005" C="0.0 1.0 0.0" />
<Tns:Pt3d ref="e006" xsi:nil="true" />

</Tns:Polyline>

<Tns:Pt3d id="e006" C="0.0 0.0 1.0" />

3.1 Keyref definitions for accessor attributes

(L keyref definition corresponding te’the EXPRESS attribute. The keyref definition shall h
form:

<xs:keyref name="schema entity attribute-keyref" refer="keyname" >
<xs:selector xpath=".//Tns:entity"/>

<xs:field xpath=Y@attribute"/>

</xs:keyref>

C1e:

schema(s)derived from the identifier for the EXPRESS schema as specified in 8.1.2.

entity is the local part of the XML data type name corresponding to the owning EXPRE

na
ive

SS

ent

|tV as specified in 8.5.3.

— attribute is the local part of the XML name corresponding to the EXPRESS attribute, as
specified in 8.6.1.

— Tns:entity is fully qualified XML name of the instance element corresponding to the owning
EXPRESS entity, as specified in 8.5.5.

— keyname is the fully qualified name of the key component corresponding to the data type of the
EXPRESS attribute. For entity data types, keyname shall refer to the Tns:associate-allKey
component, where associate corresponds to the data type of the attribute (the associated entity data
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type, not the owning entity data type). For SELECT data types, keyname shall refer to the key
component specified in 8.3.4.4. For other data types, keyname shall refer to the key component
specified in 8.4.6.

NOTE The xs:selector xpath expression for the keyref refers to any instance element for the owning
entity data type appearing anywhere in the content of the unit of serialization element. The xs:field value
refers to the accessor attribute. The keyref definition requires the value of that XML attribute to refer to an
element of the type identified in the key component designated by keyname.

EXAMPLE extending Example 3 above:

In FXPRESS:

SCHEMA geometry;

ENTITY pt3d;
c : ARRAY [1:3] OF REAL;
END ENTITY;

ENTITY polyline;
points : LIST OF Pt3d;
END ENTITY;

END SCHEMA;

In XML schema, the declaration for polyline is:

<xs:complexType name = "Polyline">
<xs:complexContent>
<xs:extension base="exp:Entipw">
<xs:attribute name="Pointg) type="xs:IDREF" use="required"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>

—

Sinpe the accessor attribute Points isdeclared to have data type IDREF, the following keyref declaration is

reqpired:

<xs:keyref name=!Tns  Polyline  Points-keyref"
refer="Tnls )Geometry  Seg-Pt3d-key" >
<xs:selectdgr xpath=".//Tns:Polyline" />
<xs:field)xpath="@Points" />
</xs:keyref>

8.6.4 Accessor elements

For each EXPRESS attribute that is mapped to an accessor element (see 8.6 above), the <sequende>
or <all> particle in the complexType corresponding to the entity data type shall contain one
corresponding declaration for the attribute element.

The accessor element shall be declared as follows:
— The name of the accessor element shall as specified in 8.6.1.

— The maxOccurs attribute of the accessor element need not be specified in the element declaration.
If it is specified, it shall have the value "1".
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— If the EXPRESS attribute is mandatory, the minOccurs attribute of the accessor element need not
be specified in the element declaration. Ifit is specified, it shall have the value "1".

— If the EXPRESS attribute is declared to be OPTIONAL, or specified in 8.6.2 to be treated as
OPTIONAL, the XML element declaration shall contain the XML attribute minOccurs="0", and the
XML attribute nillable="true".

NOTE 1 An unset EXPRESS attribute is indicated in the instance data either by the absence of the attribute
element or by an empty accessor element with XML attribute xsi:nil="true". (See 9.3.1)

NOTE 2 _When an EXPRESS DERIVEA attribute is mapped to XML Schema. it is treated as if it were declared
to e OPTIONAL. (See 8.6.2.3)

NQOTE 3 If the EXPRESS attribute is redeclared as DERIVEd or INVERSE in any subtype of thig entity data
typg, the EXPRESS attribute is treated as being OPTIONAL, as specified in 8.6.2.3 and 8.6.2.2 .

—| The accessor element shall be declared to have the XML attribute exp:attributeType, defimed
in the Base XML Schema, with a fixed value. If the EXPRESS attribute is ‘explicit (or treated as
explicit), the value shall be "explicit™; if the EXPRESS attribute is~INVERSE (or treated|as
INVERSE), the value shall be "inverse"; if the EXPRESS attribute is BERTVEd , the value shalllbe
"derived". Exception: If the EXPRESS attribute is explicit, thekexp:attributeType XML
attfibute may be omitted.

— | If exp-attribute="attribute-tag" applies to the EXPRESS attribute and the data type of the
EXPRESS attribute is not an entity data type, the XML dataytype of the accessor element shall bq as
spdcified in 8.6.4.1.

— | If exp-attribute="attribute-tag" applies to the EXPRESS attribute and the data type of fhe
EXIPRESS attribute is an entity data type, the XML data type of the accessor element shall be| as
spdcified in 8.6.4.2.

— | If exp-attribute="double-tag" applics to the attribute, the XML data type of the accessor
element shall be as specified in 8.6.4.8.

In pddition, if the configuratien-directive exp-attribute="attribute-tag" applies to the EXPRHSS
attfibute and content=""ref"! or’content="unspecified" also applies to the EXPRESS attribute, fthe
derfived XML schema may \be required to contain a corresponding keyref definition , as specified in
8.04.4.

NQTE 4 When the eonfiguration directive exp-attribute=""double-tag" applies to the EXPRESS attribute, [the
XML keyref definition corresponding to the attribute is different, and is required by 8.5.9 or 8.4.6.3.

8.6.4.1 Attribute-tagged attribute whose data type is not an entity data type

—1" "

EXPRESS attribute is not an enity data type, the data type of the accessor element shall be declared to
be the XML schema data type that corresponds to the data type of the EXPRESS attribute, as specified
in 8.2.

NOTE 1 This is the default mapping of an EXPRESS attribute whose data type is not an entity.

Exceptions:

— When a map directive applies to the EXPRESS attribute (see 10.5.4), the data type of the accessor
element shall be declared to be the XML data type specified by the map directive.
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— When a notation directive applies to the EXPRESS attribute but not to the data type of the
attribute (that is, when the directive was given for the attribute rather than the data type), the data type
of the accessor element shall be declared as follows:

<xs:complexType>
<xs:simpleContent>
<xs:extension base = "attribute-type">
<xs:attribute ref="xml:notation" use="fixed"
value="configured-notation" />
</xs:extension>
</xs:simpleContent>
:complexType

wh

EX

NO
ded

in fjull, as specified in 8.2.2.

EX

EX

In 1

Ift

is given, the derived XML schema declarations are:

C1e:

attribute-type is the XML Schema data type that corresponds to the data, type of
PRESS attribute, as specified in 8.2.

configured-notation is the value given for the notation directive.

TE 2 When the corresponding XML data type has a name, the data type ¢f-the accessor element can
lared as: type="name". Otherwise (in the case of anonymous aggregates)'the data type must be decla

AMPLES 1 through 4 see EXAMPLES in 7.6.3.1
AMPLE 5 Example of a mapping of an INVERSE attribute (ef. Example 2 in 7.6.3.1):

EXPRESS:

ENTITY Pt3d;

c : ARRAY [1:3] OF REAL;
INVERSE

in curve: SET [0:1] QFJ)Polyline FOR points;
END ENTITY;

he configuration directive:

<cnf:entity select="Pt3d">
<cnf:attribute select="In curve" keep="true" />
</cnf:entigy

<xs:complexType name = "Pt3d">
<xswcomplexContent>
<xs:extension base = "exp:Entity">
<xs:all>

the

be
red

<xs:element name = "C">

©ISO 2007 - All rights reserved

<xs:simpleType>
<xs:restriction>
<xs:simpleType>
<xs:list itemType="xs:double"/>
</xs:simpleType>
<xs:minLength value="3"/>
<xs:maxLength value="3"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<xs:element name="In curve">
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<xs:complexType>

<xXs:sequence>
<xs:element ref="Tns:Polyline"

minOccurs="0" maxOccurs="1"/>

</xs:sequence>
<xs:attribute ref="exp:attributeType" fixed="inverse"/>

</xs:complexType>

</xs:element>
</xs:all>
</xs:extension>
</xs:complexContent>
</xs:complexType>

<xs:element name="Pt3d" type="Tns:Pt3d"/>

XML instance data:

<Tns:Pt3d id = "i4">
<C>1.0 0.0 0.0</C>
</Tns:Pt3d>

8.6.4.2 Attribute-tagged attributes whose data type is an entity data type

This subclause specifies the mapping of EXPRESS attributes to/which exp-attribute="attribu
tag" applies and the data type of the EXPRESS attribute is an entity data type. The mapping depel
on [whether the inheritance mapping or the inheritance-free mapping (see 8.5) applies to the data ty
of the EXPRESS attribute, called the associated entity data. type.

If the mapping of the associated entity data type is anxinheritance mapping, the XML data type of
acdessor element shall be the XML data type cortesponding to the associated entity data type,
spdcified in 8.5.4.

te-
nds
'pe

the
as

If the mapping of the associated entity data type is the inheritance-free mapping, and the associated

entfity data type has no subtypes in the type graph, the XML data type of the accessor element shalll
the] XML data type corresponding to the associated entity data type, as specified in 8.5.4.

be

If the mapping of the associated entity data type is the inheritance-free mapping, and the associated

entity data type has subtypes it the type graph, the XML data type of the accessor element shall
spdcified as exp:Entity.

NQTE 1 When the-value of the attribute is an instance of a subtype, the accessor element will have
xsl:type XML attribute. Because exp:Entity is declared to be abstract, those accessor elements Y
always have an Xsi : t ype XML attribute.

NQTE 2. The XML schema declaration allows the entity instance to be represented either by-value or
refgrence in the content of the accessor element. The exp-type and content configuration directives deterny

be

an
vill

by-
ine

whichrepresentation option is to be used in which circumstances.

EXAMPLE

In EXPRESS (this extends the Example in 8.5.4.4):

ENTITY measure with unit;
value component : measure value;
unit component : named unit;

END ENTITY;

TYPE measure value = REAL;
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END TYPE;

ENTITY named unit;
dimensions : dimensional exponents;
END ENTITY;

ENTITY si unit
SUBTYPE OF (named unit);

prefix : OPTIONAL si prefix;
name : si unit name;
DERIVE
SELF\named unit.dimensions : dimensional exponents :=

In )

KML Schema:

If exp-attribute=""attribute-tag" for UNIT COMPONENT and inheritance-free for NAMED UNIT:

dimensions_for si unit (name) ;
END ENTITY;

For definitions of XML types and elements corresponding to NAMED UNIT and SI UNZT, see 8.5.4.4

<xs:simpleType name="Measure value" >
<xs:restriction base="xs:double" />
</xs:simpleType>

If exp-attribute="attribute-tag" for UNIT COMPONENT and inheritanice for NAMED UNIT:

<xs:complexType name = "Measure with unit"g
<xs:complexContent>
<xs:extension base = "exp:Entity">
<xs:sequence>
<xs:element name = "Value “Component"
type="Tns:Measure value"/>
<xs:element name = "Uni¥ component"

type="Tns:Named unit"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

<xs:complexType/name = "Measure with unit">
<xs:complex€ontent>
<xs:exXtension base = "exp:Entity">
£xs54all>
<xs:element name = "Value component"
type="Tns:Measure value"/>
<xs:element name = "Unit component" type="exp:Entity"/>

</xs:all>
</xs:extension>

</xs:complexContent>
</xs:complexType>

8.6.4.3 Double-tagged attributes

This subclause specifies the mapping of EXPRESS attributes to which exp-attribute="double-tag"
applies.

NOTE 1 This is the default mapping of an EXPRESS attribute whose data type is an entity data type.

The XML data type of the accessor element shall be an anonymous complexType, of the form:
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<xs:complexType>
<xs:sequence>
<element-or-group ref="instance-name" />
</xs:sequence>
</xs:complexType>

where:

— instance-name: If the data type of the EXPRESS attribute is an entity data type, instance-
name shall be the qualified name of the corresponding complexEntity group (see 8.5.6.2). If the
underlying data type of the EXPRESS attribute is a SELECT data type, instance-name shall be the

qugtificd mame of e corresponding group or MStance element (Se¢ 8.3.4).

—| element-or-group shall be xs:element, if instance-name is an element, or xs rgrioup

instance-name is a group.

NOTE 2 The XML schema declaration allows the element to be either by-value or~by-reference.
conffiguration directives determine which representation option is to be used in which circumstances.

EXAMPLE

In EXPRESS (this extends the Example in 8.5.4.4, compare with other subclauses of 8.6.2):

ENTITY measure with unit;
value component : measure value;
unit component : named unit;

END ENTITY;

TYPE measure value = REAL;
END TYPE;

ENTITY named unit;
dimensions : dimensionalexXponents;
END ENTITY;

ENTITY si unit
SUBTYPE OF (named_wnit);

prefix : -OPTIONAL si prefix;
name :\gi unit name;
DERIVE
SELF\named unit.dimensions : dimensional exponents :=

diménsions for si unit (name);
END_ENTITY;

In XML Schema:

H exp-attribute="double-tag" for UNIT COMPONENT and inheritance for NAMED UNIT:

if

>

The

<xs:complexType name = "Measure with unit">
<xs:complexContent>
<xs:extension base = "exp:Entity">
<xs:sequence>
<xs:element name = "Value component"
type="Tns:Measure value" />
<xs:element name = "Unit component" >

<xs:complexType>
<xs:sequence>
<xs:element ref = "Tns:Named unit"/>
</xs:sequence>
</xs:complexType>
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</xs:element>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

If exp-attribute=""double-tag" for UNIT COMPONENT and inheritance-free mapping for NAMED UNIT:

<xs:complexType name = "Measure with unit">
<xs:complexContent>
<xs:extension base = "exp:Entity">
<xs:all>
<xs:element name = "Value component"
type="Tns:Measure value" />
<xs:element name = "Unit component" >

<xs:complexType>

<xs:sequence>

<xs:group ref = "Tns:Named unit-complexEptidty-group"|/>

</xs:sequence>

</xs:complexType>
</xs:element>

</xs:all>
</xs:extension>
</xs:complexContent>
</xs:complexType>

8.6.4.4 Keyref definitions for accessor elements

If the configuration option generate-keys='true''\applies to the derived XML schema, and [the
conjfiguration directive exp-attribute="attribute-tag" applies to the EXPRESS attribute gnd
content=""ref" or content="unspecified" also-applies to the EXPRESS attribute, the derived XML
shdll contain an XML keyref definition cotresponding to the attribute. The keyref definition shall
nof appear inside any other definition or deelaration. The keyref definition shall have the form:

<xs:keyref name="schema entity attribute-keyref" refer="keyname" >
<xs:selector xpath="«//Tns:entity/attribute"/>

<xs:field xpath="Qdef" />
</xs:keyref>

where:
—| schema is d€tived from the identifier for the EXPRESS schema as specified in 8.1.2.

— | entityis the local part of the XML data type name corresponding to the owning EXPRHSS
entjity, as\specified in 8.5.3.

— Tns:entity is the fully qualified XML name of the instance element corresponding to the
owning EXPRESS entity, as specified in 8.5.5.

— keyname is the fully qualified name of the key component corresponding to the data type of the
EXPRESS attribute as follows:

— For entity data types, if the associated entity data type has subtypes, keyname shall refer to
the Tns:associate-allKey component specified in 8.5.9, otherwise, to the
Tns:associate-key component specified in 8.5.9. In either case, associate corresponds
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to the data type of the EXPRESS attribute (the associated entity data type, not the owning
entity data type).

— For SELECT data types, keyname shall refer to the key component specified in 8.3.4.4.
— For all other data types, keyname shall refer to the key component specified in 8.4.6.

NOTE The xs:selector xpath expression for the keyref refers to the accessor element where it
appears in any instance element for the owning entity data type anywhere in the content of the unit of
serialization element. The xs: field value refers to the ref XML attribute, which appears when the accessor
element contains a reference instead of a value. The keyref definition requires the value of the ref attribute
to refer to an element of the type identified in the key component designated by keyname.

In fpddition, if the above directives apply and the data type of the EXPRESS attribute is an @ntity data
type, the derived XML shall contain an XML keyref definition corresponding-‘to ‘by-prgxy
representation of the attribute value. The keyref definition shall have the form:

<xs:keyref name="schema entity attribute-proxyKeyrefl
refer="keyname" >

<xs:selector xpath=".//Tns:entity/attribute"/>

<xs:field xpath="@proxy" />

</xs:keyref>

where:
—| schema, entity and attribute are as specified above.

— | keyname is the fully qualified name of the corresponding key component: If the associated enfity
dath type has subtypes, keyname shall refer-{to the Tns:associate-proxySubtypesHey
component,, otherwise to the associate-proxyKey component, where in either case, associgte
cofresponds to the data type of the attribute(value (the associated entity data type, not the ownjng

If jan exp-attribute="type-tag/* configuration directive (see 10.2.5) applies to the EXPRHSS
attfibute, the data type of ‘the EXPRESS attribute shall be a named data type or an anonym¢us
aggregate whose base-type)is a named data type. Exceptions: When the data type of the EXPRHSS
attfibute has subtypes,\‘type-tag” shall have no effect. When the data type of the EXPRESS attribute
is gn anonymous aggregate, and the inheritance-free mapping applies, “type-tag” shall have no effgct.
In these cases the/défault value of exp-attribute shall apply instead.

NQTE 1 Itis.an error to specify exp-attribute= “type-tag” for an attribute when its data type has subtypes in|the
typg graphz-or if there is more than one attribute in the entity with the same data type, or if the attribute if an
andnymous aggregate and the inheritance-free mapping applies (see 10.2.5).

For each EXPRESS attribute to which exp-attribute="type-tag" applies, the <sequence> or
<all> group in the complexType corresponding to the entity data type shall contain one
corresponding element or group declaration, referring to the instance element or group corresponding
to the named data type, as follows:

— If the named data type is an entity data type, the <sequence> or <all> group shall contain the
instance element corresponding to the entity data type (see 8.5.5).
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— If the named data type is a defined data type whose fundamental type is not a SELECT type, the
<sequence> or <all> group shall contain the instance element corresponding to the defined data
type (see 8.4.3).

— If the named data type is a defined data type whose fundamental type is a SELECT type, the
<sequence> or <all> group shall contain the resolved set of elements corresponding to the defined
data type XML group determined as follows:

— The <sequence> or <all> group shall be initialized to contain all of the xs:elements and
xs:groups contained in the XML group corresponding to the defined data type (see 8.3.4.2).

— Each xs:group in the <sequence> or <all> group shall be deleted from the <sequénde>
or <all> group, and replaced by all of the xs:elements and xs:groups contained within;

— The previous step shall be repeated until there are no xs:groups in the <sequen€g>or <alll>
group.

— Any duplicate xs:elements in the group shall be removed.
If the data type of the EXPRESS attribute is the named data type (not an ahonymous aggregate):

—| The maxOccurs attribute of the accessor element need not~be specified in the elemgnt
deglaration; if it is specified, it shall have the value "1".

— | If the EXPRESS attribute is mandatory, the minOccuns, attribute of the accessor element need pot
be ppecified in the element declaration; if it is specified, iP'shall have the value "1".

— | If the EXPRESS attribute is declared to be @PTIONAL, or specified in 8.6.2 to be treated| as
OPTIONAL, the element declaration shall centain the XML attributes minOccurs="0" 4nd
nillable="true".

If the data type of the EXPRESS attribute is an anonymous aggregate, and the inheritance mappjng
applies, the minOccurs and maxOccurs attributes of the accessor element shall be specified in fthe
element declaration, and their values shall be as follows:

—| The value of the min©dcurs attribute shall be "0", if the base-type of the aggregate| is
OPTIONAL; otherwise, it\shall be the lower bound on the size of the EXPRESS aggregate, represented
as § decimal integer,

NQTE It is an ertor-to use this directive if the data type of the EXPRESS attribute is an anonymous aggregdate
and the inheritance-free mapping applies, as the <all> group does not permit elements within to have value$ of
makOccursiand minOccurs other than 0 and 1.

—| The'value of the maxOccurs attribute shall be the upper bound on the EXPRESS aggregate} if
giVeT, Tepresented as a decimat imteger; 1f the upper bound of e EXPR ' CiST fven or

indeterminate ('?'), the value of maxOccurs shall be "unbounded" .

NOTE 2 If the EXPRESS aggregate is an ARRAY, the value of both the lower bound and the upper bound is:
HIINDEX (A) - LOINDEX (A) + 1, where A is the aggregation data type.

— If the EXPRESS attribute is declared to be OPTIONAL, or specified in 8.6.2 to be treated as
OPTIONAL, the element declaration shall contain the XML attribute nillable="true".

NOTE 3 An unset EXPRESS attribute is indicated in the instance data either by the absence of the attribute
element or by an empty accessor element with XML attribute xsi:nil="true". (See 9.3.1)
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NOTE 4 When an EXPRESS DERIVEA attribute is mapped to XML Schema, it is treated as if it were declared
to be OPTIONAL. See 8.6.2.3.

NOTE 5 If the EXPRESS attribute is redeclared as DERIVEd or INVERSE in any subtype of this entity data
type, the EXPRESS attribute is treated as being OPTIONAL. . See 8.6.2.4.

EXAMPLE 1 In EXPRESS (compare with examples in 8.6.4):

ENTITY measure with unit;
value component : measure value;
unit component : named unit 2;

TN T NT T
i o o s e s g e ey

TYPE measure value = REAL;
END TYPE;

ENTITY named unit 2;

dimensions : dimensional exponents;
END ENTITY;

In XML Schema:

If exp-attribute=""type-tag" for UNIT COMPONENT and inheritance fon)NAMED UNIT 2:

<xs:complexType name = "Measure with unit"X
<xs:complexContent>
<xs:extension base = "exp:Entity">
<xs:sequence>
<xs:element name = "Value @omponent"
type="Tns:Measure value"" />
<xs:element ref = "Tns:Named unit 2"/>

</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

If exp-attribute=""type-tag" fot\ UNIT COMPONENT and inheritance-free mapping for NAMED UNIT | 2:

<xs:complexType fiame = "Measure with unit">
<xs:complexContent>
<xs:exté&nsion base = "exp:Entity">
<xs¢gall>
<¥Xs:element name = "Value component"
type="Tns:Measure value"/>
<xs:element ref = "Tns:Named unit 2"/>

</xs:all>
</xs:extension>
</xs:complexContent>
q°hmmp1@ Type

EXAMPLE 2 Example of an attribute whose data type is an aggregate of an entity data type (compare with
8.6.4.1 Example):

In EXPRESS:

ENTITY Pt3d
c : ARRAY[1:3] OF REAL;
END ENTITY;

ENTITY Polyline
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points : LIST OF Pt3d;
END ENTITY;

In XML Schema:
<xs:complexType name = "Polyline">
<xs:complexContent>
<xs:extension base = "exp:Entity">
<xs:sequence>
<xs:element ref = "Tns:Pt3d"
minOccurs = "0" maxOccurs = "unbounded"/>

</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

8.6.6 No-tag attributes

This subclause specifies the mapping for an EXPRESS attribute to which(exp-attribute ="no-t4g"
applies.

NOTE 1 As specified in 10.5.1.5, the data type of the EXPRESS attribiteis an entity data type that has| no
subtypes in the context schema. That entity data type is referred to as the associated entity data type.

The EXPRESS attribute itself shall have no corresponding.accessor element or attribute in the XML
schema. In its place, each attribute of the associated entity data type shall be mapped, as if it were|an
attfibute of the owning entity data type, as specified in:8.6.

NQTE 2 That is, all attributes of the associated entify)data type effectively become attributes of the ownling
entjty data type. This allows the XML schema to implement a "view" that "joins" the two entity data types.

EXAMPLE

In EXPRESS:

ENTITY resource;
Eﬁb;ENTITY;
ENTITY proe€ess;
ENb;ﬁNTITY;

TYPE“resource assignment item = SELECT (process,...);
END TYPE;

ENTITY rcSoUrce _roic,
name : label;
END ENTITY;

ENTITY resource_ assignment;

assigned resource: resource;

role: resource role;

items: SET [1:?] OF resource assignment item;
END TYPE;
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In XML Schema, when exp-attribute=""no-tag" is specified for ROLE, the declaration for
RESOURCE_ASSIGNMENT would be:

<xs:complexType name = "Resource assignment">
<xs:complexContent>
<xs:extension base = "exp:Entity">

<xs:sequence>
<xs:element name="Assigned resource" type="Tns:Resource" />

<!-- the attribute 'role' is replaced by the attributes of entity
'resource_role' -->
<xs:element name="Name" type="Tns:Label" />

8.7

Th
XS
sch

nar
ele
ass

Th
be

NO

<xs:element name="Items" nillable="true">
<xs:complexType>
<xs:group ref="Resource assignment item"
minOccurs="1" maxOccurs="unbounded"/>
<xs:attribute name="ref" type="xs:IDREF"
use="optional" />
<xs:attribute ref="exp:arraySize"
use="optional"/>
<xs:attribute ref="exp:itemType"
fixed="Resource assignment item"/>
<xs:attribute ref="exp:cType™ ‘fixed="set"/>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

XML Schema and namespaces for EXPRESS Schema

e EXPRESS scHEMA statement for-the’context schema shall map to the XML Schema compon|
schema. That is, there shall be.one derived XML schema corresponding to the context EXPRH
ema and a given configuration file.

XML namespace (the "target namespace") shall be associated with the derived XML schema. 1
hespace URI associated/with the target namespace shall be as specified in 8.7.2. The xs:schg
ment shall have-a\targetNamespace attribute, whose value shall be the namespace U
pciated with the target namespace.

p name and\version of the EXPRESS schema, and the URI for the configuration file, if any, sho
providéd-in documentation elements for the XML schema.

TE-The name and version of the EXPRESS schema are not formally mapped to any elements of the deri

ent
SS

"he
ma

IRI

nld

ved

XN

Ad

L'schema. They may intfluence the tormation of the target namespace URIL dee s./.2.

ditional namespace declarations for the derived XML Schema shall be as specified in 8.7.3.

The derived XML schema shall comprise exactly the definitions and declarations specified by 8.2
through 8.6 and 8.8.

If the configuration directive embed-schema-items="true" applies (see 10.2.24), the derived XML
schema shall also contain exactly those XML data type definitions, attribute declarations and element
declarations from Annex C that are used (directly or indirectly) in the definitions and declarations
required by 8.2 through 8.6 and 8.8 for the context EXPRESS schema. The copied definitions and
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declarations shall match their counterparts in Annex C verbatim. In this case, the prefix "exp:" that
appears in those subclauses shall refer to the target namespace for the derived XML schema, and may
be replaced by the prefix used for the target namespace (see 8.7.3).

If the configuration directive embed-schema-items="false" applies, the derived XML schema shall
contain none of the XML data type definitions, attribute declarations and element declarations from
Annex C. Instead, the Base XML Schema specified in Annex C shall be explicitly included in the
derived XML schema by means of an xs:import declaration. In this case, the preprocessor shall
choose a namespace prefix (see 8.7.3) to correspond to the prefix "exp:" that appears in subclauses
8.2 through 8.6 and 8.8, and the chosen prefix shall correspond to the namespace identified by the

6]

N

8.7

Fot
be

Foi
naf

8.7

Th
UR

SC

If g

8.7

Th

be

Scliema (see Annex €).

In

urn:iso:std:iso0:10303:-28:ed-2:tech:XMLschema:common.
1 Namespace prefixes
each namespace to which an alias configuration option (see 10.2.25) applies, the'hamespace sk
included by a namespace declaration, and the prefix shall be as specified in the-prefix directi
any required namespace declarataion not specified by an alias configuration directive,
hespace prefix shall be as specified in 7.7.1.
2 URI for the target namespace of the derived XML schema
e namespace URI associated with the target namespace for the \derived XML schema shall be
I specified by the namespace configuration directive (s¢e 10.2.18), if any, or else by
hemaLocation attribute of the configuration elementthat contains the configuration file.
either is provided, the URI for the target namespace‘shall be as specified in 7.7.2.

3 Namespace declarations for the derived XML schema

P xs : schema element shall contain (xmlIns) namespace declarations for:

the same as that assigned to the.targetNamespace attribute.
the current version of thé XML Schema definition.

if the configuration-directive embed-schema-items="""false" applies (see above), the Base X]

bach case, the-prefix value and the namespace URI may be specified by a corresponding

namespace configuration directive (see 10.2.18). For each namespace configuration directive, thet
shdll be a-corresponding xm1ns declaration in the xs: schema element. For any xm1ns declaration

(5

chaose the prefix_as specified in 8.7 1_and the appropriate URT
- r 7 Ir 7 rr Ir

ired.above for which there is not a namespace configuration directive, the preprocessor may

1all
ve.
the

the
the

the targetNamespace . The valué of the namespace URI used in this namespace declaration shall

If the xs : schema element contains the elementFormDefault or attributeFormDefault
attribute, their respective values shall be set to 'unqualified', which is the default value specified
in XML Schema Part 1: Structures.

See EXAMPLE in 7.7.3.

8.74 Import declarations for the derived XML schema

Import declarations shall be as specified in 7.7.4.
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8.8 Context-schema specific unit of serialization

For the context schema there shall be a specific unit of serialization element and a corresponding
complexType in the namespace corresponding to the derived XML schema

The unit of serialization element declaration shall have the form:

<xs:element type="Tns:uos" name="uos" substitutionGroup="exp:uos">
uniqueness_constraints
</xs:element>

whETe:

—| Tns is the namespace prefix that corresponds to the namespace associated with the denryed XML
schema for the unit of serialization, as specified in 8.7.

—| uos is the name specified by the uosElement configuration directive, ifCany (see 10.3(S),
otherwise uos.

— | uniqueness_constraints: any xs:unique schema components requiredby 8.5.10.

Th¢ context specific complexType shall be an extension of the exp {u6s complexType, described
in 3.6 (which has no content model).

Th¢ content model of the context-specific complexTypenshall be a repeating choice group
conpsisting of:

— | the generic entity instance element (see 8.5.3.3),
— | the exp:edokey instance element, and
—| every referenceable instance elementthat corresponds to a non-entity data type (see 8.4.7).

In [addition, the complexType shall have any additional attributes specified by the uosElemgnt
conffiguration directive, if any.

That is, the complexType-for'the unit of serialization shall have the form:

<xs:complexType name="uos">
<xs:compiexContent>
<&s<textension base="exp:uos">
<xs:choice maxOccurs="unbounded" minOccurs="0">
<xs:element ref="generic-entity" />
<xs:element ref="exp:edokey" />
<xs:element ref="referenceable-instance-name-1"/>

<xs:element ref="referenceable-instance-name-n"/>
</xs:choice>
added attributes
</xs:extension>
</xs:complexContent>
</xs:complexType>

where:

— uos is the name specified by the uosElement configuration directive, if any (see 10.3.8),
otherwise uos.
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— generic-entity is the fully qualified name for the generic entity data type (see 8.5.3.3).

— referenceable-instance-name-i are the fully qualified names for the referenceable non-
entity instance elements specified above.

— added attributes are the attributes added by the uosElement configuration directive, if any
(see 10.3.8).

See EXAMPLE in 7.8.

9 | XML document creation
An| XML document based on this part of ISO 10303 may contain zero or more EXPRESS |schemas,

zerp or more configuration files, and zero or more units of serialization, each representing @ set of data
degcribed by an EXPRESS schema.

9.1 Preconditions
The creation of an XML instance document assumes the following preconditions:
—| all EXPRESS schemas provided or referenced conform to the spécifications of ISO 10303-11;

—| every configuration file provided or referenced conforms. to the specifications of clause 10, gnd
dedcribes the mapping of an EXPRESS schema that is provided or referenced;

—| the context schema for each unit of serializatiohwis an EXPRESS schema that is provided| or
referenced;

— | the data in each unit of serialization consists of a set of entity instances that satisfy all local ryles
for|the corresponding entity data types statéd in the context schema.

9.2 General XML document structure

An[ XML document conforming to this part of ISO 10303 shall begin with an xm1 declaration with
vefsion="1.0".

NQTE 1 Other requiremients in this clause specify circumstances where additional XML attributes may| be
nedessary.

An| XML document conforming to this part of ISO 10303 shall be either a uos document, as specified
in 9.2.2, oran iso-10303-28 document, as specified in 9.2.1.

NOTE2 A uos document can contain only a single data set conforming to the default XML schema (see Clause
7) for the EXPRESS schema that governs it. An 1s0-10303-28 document can contain multiple data sets,
including data sets conforming to configured XML schemas (see Clause 8), together with EXPRESS schemas
and configuration files.

NOTE 3 In most cases, an XML document conforming to some configured XML schema does not conform to
this Part of ISO 10303. It may conform to some other Part or standard. But the result of some configurations is
a conforming uos document (see 4.1.2).
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9.2.1 Structure of an is0-10303-28 document

An is0-10303-28 document shall include the iso 10303 28 element. The content of the
iso 10303 28 element shall be valid with respect to the Document Schema (see Annex D).

NOTE 1 The iso 10303 28 element need not be the root element of the document, and there is no required
relationship between the document type (doctype) and the Document Schema.

If the XML document contains document header information, that information shall be represented
using the header element, as specified in 5.2.1.

NQTE 2 This Part of ISO 10303 places no requirements on the use of the header element and its cent¢nt,
othpr than that they constitute valid XML elements under the XML schema defined in Annex C.

The iso 10303 28 element shall include zero or more express elements, representing) EXPRHSS
schemas either by reference or by value, as specified in 9.2.3.

The iso 10303 28 element shall include zero or more configuration elefifents, as specified in
9.214, each representing the configuration rules for mapping an EXPRESS schéma to XML scheina.
Fot every EXPRESS schema that is referenced in a configuration file orcused as the context schema
for|a data set contained in the iso 10303 28 element, there shall be on¢-express element (see §.4)
in the content of the iso 10303 28 element.

The iso 10303 28 element shall include zero or more unit of¢serialization elements, as specified in
9.216 each representing a data set described by a given EXPRESS schema.

The iso 10303 28 element shall include zero or mot€'schema population elements, as speciffied
in 9.2.5, each defining a complete schema instance described by a given EXPRESS schema as a set of
datp sets represented by unit of serialization elements.

EXIAMPLE An XML document could have the following structure:

<?xml version="1.0" enqgdding="utf-8"?>
<iso 10303 28 version="2.0">
<header> ... </header>
<express 1d="schl01" schemalocation=
"URI:www.tcl84Fsc4.org/schemas/Part214/cc6-1f-schema.exp"
/>
<configuration id="cfl01l" schema="schl01"
configuration-location=
"URIswww.pdtnet.org/Abbildung/AP214cc6-cf.xml" />
<uostyid="d101-24" configuration="cf101"
&mlns="URN:www.pdtnet.org/Schema/AP214cc6" >
fentities)
{.K/uos>
¥/iso 10303 28>

9.2.2 Structure of a uos document

A uos document shall consist of a single unit of serialization element as specified in 9.2.6, with the
following additional requirements:

— The derived XML schema that describes it shall be the default XML schema corresponding to the
EXPRESS context schema.
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— The unit of serialization element shall, in all cases, specify the XML schema that describes the
encoding used in that unit of serialization element. It may also specify the context schema and
configuration for the unit of serialization element.

9.2.3 Encoding of EXPRESS schemas

For every EXPRESS schema that is referenced in a configuration file or used as the context schema
for a data set contained in the iso 10303 28 element, there shall be one express element (see 5.4)
in the content of the iso 10303 28 element. The element may provide the EXPRESS schema by
value or by reference.

If te schema is provided by value, the content of the express element shall be a single chafagter
string value containing a representation of the EXPRESS schema that conforms to ISO 103031,
usipg the character set encoding specified for the XML document.

NQTE 1 In many cases, the most convenient representation of the EXPRESS schema will beya’ CDATA section
corftaining the "formatted" text of the EXPRESS schema.

If the EXPRESS schema is provided by reference, the content of the express element shall|be
empty, the element shall have the attribute xsi:nil="true", and the Gc¢Hemalocation attribute
shgll be present. The value of the schemaLocation attribute shall locate a resource that contains the
EXIPRESS schema by value.

In pither case, the express element shall have an id attribute, and its value shall be a local XML
ideptifier for the corresponding EXPRESS schema for allreferences within the iso 10303 [28
element.

The value of the schema name attribute shall be the EXPRESS schema name, represented| as
spgcified in 8.1.1. The value of the schema“/ersion attribute, if present, shall identify the
EXIPRESS schema version. The value of the'schema identifier attribute, if present, shall be the
(ABN.1) schema identifier for the EXPRESS schema. At least one of schema name |or
schema identifier shall be presentand have the corresponding value.

NQOTE 2 Only some EXPRESS Schemas will have ASN.1 identifiers. This provides for those that do.
9.24 Encoding of comnfiguration files

If the iso 10303 28.elément contains an EXPRESS schema that is

—| used as the eontext schema for a data set contained in the iso 10303 28 element, and
— | mapped.to’ XML schema using some configuration other than the default,

the[ s0~ 10303 28 element shall contain a corresponding configuration element (see 10.1).

Each configuration element provides the definition of one configuration of one or more
EXPRESS schemas, either by value or by reference.

The configuration element shall have an id attribute, and its value shall be a local XML identifier
for that configuration file. The local XML identifier shall be used for all references to that
configuration file within the 1so 10303 28 element.

The configuration element may have a schema attribute, and its value shall be the local XML

identifier for the express element that provides the EXPRESS schema whose mapping this
configuration file defines. If the configuration describes the mapping of a specific EXPRESS schema,
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and the configuration directives contain schema-specific references, the schema attribute shall be
present. If the configuration file describes the mapping of an arbitrary EXPRESS schema, and the
configuration directives contain no schema-specific references, the schema attribute may be omitted.

If the configuration file is provided by value, the content of the configuration element shall be a
collection of configuration directives conforming to Clause 10.2 that defines the configuration, using
the character set encoding specified for the XML document.

If the configuration file is provided by reference, the content of the configuration element shall be
empty, the element shall have the attribute xsi:nil="true", and the configuration-location

attrbute—sh be—presen he e—ofthe—configuratiocn=location—a bute—sha ocate a

While the preconditions above (9.1) include the assumption that every entity ‘instance that| is
represented in the unit of serialization is a valid entity instance (satisfies the localrtles for that entity
type that are specified in the context schema), there is no requirement that.the content of the ynit
erialization as a whole be a valid population, as described by ISO 10303-11, and satisfy all the
global RULES in the context schema. If it is intended that the content of*a)given unit of serializatjon
element, or a collection of unit of serialization elements taken together;represents a valid populatipn,
fact is represented in the iso 10303 28 element by a sChema population element,|as
spdcified in 5.3.

Fof each schema population element that appears in the)content of the iso 10303 28 elemgnt,
the] corresponding collection of unit of serialization elements shall constitute a valid population of [the
conptext schema, as defined in ISO 10303-11. The\interpretation of the schema population
element in specifying a population shall be as specified in 5.3.

9.216 Encoding of data sets — the unit of serialization

This subclause specifies the rules governing the creation of the content of the unit of serializatjon
element that corresponds to a given schema instance.

A nit of serialization is a set 0T XML elements that:

— | represent a collectioh of EXPRESS entity instances that are described by a single EXPRHSS
schema, designated the context schema for the unit of serialization,

—| have been eoOnstructed from those EXPRESS entity instances according to the specificationg in
thig clause, and

— | hayeine local XML references (IDREFS) to elements that are not in the unit of serialization.

FO bab}l uuit Uf Dbliﬂ‘LiLatiUll tU IIJ\« bUllVb_y Lad ill t}l\, iauil U:‘)U:‘)i 8 U}Ulllbllt, UIIv uuit Uf D\«lia}iLat On
element shall appear in the content of the iso 10303 28 element. The unit of serialization element
shall be of the XML element type that corresponds to the context schema, as specified in 8.8.

The unit of serialization element shall specify either the XML schema that describes the encoding

used in that unit of serialization element (see 9.2.6.2), or the context schema and configuration for the
unit of serialization element (see 9.2.6.1). It may specify both.
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9.2.6.1 Specifying the context schema and configuration for the unit of serialization

One or both of the XML attributes express and configuration may appear in the unit of
serialization element. If present, they specify the context schema and configuration used to define the
XML schema for the uos. If neither is specified, the schemaLocation attribute shall be present.

If the configuration attribute is present in the unit of serialization element, there shall be one
configuration element in the iso 10303 28 element whose id attribute has a value identical to
the value of the configuration attribute. That configuration element is referred to below as the
specified configuration element.

If 1Ihe express attribute is present in the unit of serialization element, there shall be one exprdss
element in the iso 10303 28 element whose id attribute has a value identical to the valGe of fthe
express attribute. That express element is referred to below as the specified expresscelement.

If the configuration attribute is present in the unit of serialization element and the exprdss
attfibute is not present, the schema attribute shall be present in the specifiédyconfiguratilon
element (see 9.2.4), and its value shall identify the express element that provides the context schejma
for|the unit of serialization. The specified configuration element shall(provide the configuratjon
fild for the corresponding XML schema that governs the formation of\the elements in the unitf of
serjalization.

If the express attribute is present in the unit of serialization\element and the configuratilon
attfibute is not present, the specified express element shall provide the context schema for the unif of
serjalization (see 9.2.2). The default XML schema that<corresponds to the context schema shall
goyern the formation of the elements in the unit of serialization.

If Both the configuration and express XML attributes appear in the unit of serialization elemgnt,
the| specified express element shall provide-the context schema for the unit of serialization (pee
9.212). The specified configuration elément shall provide the configuration information for fthe
cofresponding XML schema (see 9.2.4)-that governs the formation of the elements in the unit| of
serjalization. Any express attribute~'of the specified configuration element itself shall |be
ignored.

NOTE That is,

— If the unit of serialization has only a configuration attribute, the configuration element tp
which it refers identifies the context schema and describes the XML schema configuration.

— If the unit'of serialization has only a express attribute, it identifies the context schema, and the
defaultX ML schema configuration is used.

— \If'the unit of serialization has both, the express attribute identifies the context schema, and the
configuration attribute identifies the configuration to be used.

9.2.6.2 Specifying the XML schema for the unit of serialization

If present, the schemaLocation attribute shall specify a list of resources that contain the derived
XML schema that describes the encoding used in the unit of serialization. By convention, the first
item in the list shall be a URI or URN that is the global unique identifier for the XML schema, if any,
and the subsequent items shall be URLSs at which the text of the derived XML schema can be found.
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9.2

6.3 Specifying the XML namespaces for the unit of serialization

The XML attribute xmlns shall appear in the unit of serialization element, and its value shall
designate the namespace associated with the XML schema corresponding to the context schema, as
determined by the rules above.

NOTE The use of a prefix for the XML names of types and instance elements declared in the derived schema is

not

required. However, W3C strongly encourages the use of prefixes.

The unit of serialization element shall also contain the following xmlns attribute, if the unit of
serialization contains instance elements declared in the Base XML Schema:

If
of

NO
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narj

9.2,

Th
rep
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of

NO
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rep
ent

EX

In ]

xmlns:exp=
"urn:iso:std:is0:10303:-28:ed-2:tech:XMLschema:common"

he representation of the unit of serialization uses XML names from any other namespaces, the U
erialization element shall contain an additional xm1ns attribute for each such namespace.

TE The configuration file may contain directives requiring the use of additional namespaces in the deri
[l schema, but those namespaces are only required in the unit of serialization €lement if it contains elen
hes or attribute names taken from those namespaces.

6.4 Specifying the data content of the unit of serialization

e content of the unit of serialization element shall consist of a collection of XML elems
resenting the set of EXPRESS entity instances in the ufiit’of serialization. Every EXPRESS en

he unit of serialization element, as specified in 9.3.

TE Some entity instances are always represented by elements that are immediate children of the uni
alization element. Depending on the configuration directives, all entity instances may be required to bg

ty instances. See 9.4.

AMPLE This example illustratesthe unit of serialization:

KML instance data:

<?xml versiopm="1.0"?>

<!DOCTYPE #s@~ 10303 28 SYSTEM "car ownership.xsd">

<iso 103Q3,28
xmlns="Urn:iso0:std:1s0:10303:-28:ed-2:tech:XMLschema:common">
<express id="expO0l" name="Car ownership">

</[CDATA [
SCGHEMA car ownership;
ENTITY person;

nit

ed
ent

nts
ity

ance in the unit of serialization shall be represented by one or more XML elements in the content

of
so

Fesented, or some entity instances may be.sepresented within the content of the elements representing other

name : STRING;

182

owns : car;
END ENTITY;
ENTITY car;

make : STRING;

car model : STRING;
END ENTITY;
END SCHEMA;
11>

</express>
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<uos id="expdatalOl" schema="expOl"

xmlns:own="URN:my company.com:iso 10303 28/Car ownership"
xmlns:exp=
"urn:iso:std:1s0:10303:-28:ed-2:tech:XMLschema:common"
express="Car ownership" >

<own:Person id="id10" >
<Name>John Q. Public</Name>
<Owns ref="id20"/>

</own:Person>

<own:Car 1d="id20">
<Make>BMW</Make>
<Car model>Z3</Car model>

9.2

An
ex(
Foi

thaf is independent of location.

If the set of EXPRESS entity instances contained in the unit of)serialization represents an enterpt

dat
be

NO
ser

sanje data resource.

NO
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ref
the

9.3

</own:Car>
</uos>
</iso 10303 28>

6.5 Labeling the unit of serialization an enterprise data object

enterprise data object is a data resource that may be referred to in business'transactions and ot
hange documents. An enterprise data object has a fixed global identifier by which it is knoy
consistency with XML practice, we assume that the fixed global identifier is a "reference Ul

h object, the edo attribute should be present in the unit of'serialization element and its value sho
the fixed global identifier. Otherwise, the edo attribute should not be present.

TE 1 The context schema for the data resource should-be identical to the context schema for the uni
alization, but the configuration is not significant — miere than one configuration could be used to convey

TE 2 The primary use of the edo identifier is'to facilitate future exchanges with the recipient. But it cq
be provided in order to allow the recipiént to determine easily whether this data set is the same as
erent from, another data set that the récipient has otherwise obtained.

TE 3 The local XML identifiers for entity instances in an enterprise data object may have more than Id
nificance. That is, specific entity instances in the data resource may have known identifiers and be extern
renced by reference URJ local id.

TE 4 It is also possible that the content of the unit of serialization does not itself represent an enterprise g
bct, but one or nfore of the contained entity instances (together with all the other entity instances to whic
rs) constitutes dfi-enterprise data object in its own right. In this case, the edo attribute should not appeaj
unit of serialization element, but rather on each of those entity instances (see 9.3.1).

Representation of EXPRESS entity instances

her
vn.
{I"
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uld
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hlly
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Each EXPRESS entity instance in the unit of serialization shall be represented somewhere in the unit
of serialization element by a by-value entity instance element, as specified in 9.3.1 or a complex entity
instance element, as specified in 9.3.4. Exception: a unit of serialization can include entity instances
defined in a separate unit of serialization (and represented by-value in a separate unit of serialization
element), by external reference, as specified in 9.3.2.

An entity instance may be represented as an immediate child of the unit of serialization element, or in

the

value of an attribute of some other entity instance, or both.
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An EXPRESS entity instance that is represented as an immediate child of the unit of serialization
element is said to be an independent entity instance. Every independent entity instance shall be
represented as a by-value entity instance element, as specified in 9.3.1.

An EXPRESS entity instance that is represented in the value of an attribute of some other entity
instance is said to be a dependent entity instance. A dependent entity instance may be represented in
any of several ways, as specified in 9.4 and 9.8, including the by-value representation specified in
9.3.1, the by-reference representation specified in 9.3.3, and the external representations specified in
9.3.2.

NOTE 1 The same entity instance may be represented both as a dependent entity instance and as an independent
entfty instance. The distinction is not in the nature of the entity instance, but rather in the place of occurrence

NQTE 2 When an EXPRESS entity instance is the value of an attribute or a component of an aggregate-valug (a
degendent entity instance), it may have a representation that is not an entity instance element. See©@-4-and 9.§.

When an EXPRESS entity instance is represented by an entity instance element (of-any kind), it shall
be [represented by an entity instance element of the type corresponding to the EXPRESS entity data
type that characterizes that instance (see 8.5.2). Exceptions:

— | If the configuration directive tag-source applies to the EXPRESS entity data type Tat
chdracterizes the instance, and the value of the tag-source attribute incthe entity instance matches ¢ne
of the corresponding tag-values names, the EXPRESS entity instaree shall be represented by an enfity
insfance element of the type corresponding to that dynamic subtype, as specified in 8.5.11. But if the
value of the tag-source attribute in the instance does not mat¢h any of the tag-values names, an entity
insfance element that corresponds to the EXPRESS entity data type shall be used.

NQTE 3 When the value of the EXPRESS attribute desighated by tag-source is one of the tag-values nanpes,
the[corresponding dynamic subtype is the one that properly* characterizes that entity instance.

— | If no EXPRESS data type characterizes) the instance, but the configuration file specified a
syfjthetic entity data type that characterizes.the instance (see 8.5.4.5), the instance shall be represented
by jan entity instance element of the typecoérresponding to the synthetic entity type.

— | If no EXPRESS data typetcharacterizes the instance, and no synthetic entity data type
chdracterizes the instance, the instance shall be represented by a exp:complexEntity element, as
spdcified in 9.3 4.

9.3%1 By-value representation of entity instances

The¢ by-value inStance element representing an entity instance shall have the XML element type
corresponding,\as specified in 8.5.5, to the EXPRESS entity data type that characterizes the instapce
(sep 9.3 above). Exception: When the by-value instance element represents the entity instance as a
value of’an EXPRESS attribute of some other entity instance, and the configuration directive
exp-attribute ="attribute-tag" applies to that EXPRESS attribute (see 10.5.1.3), the XML elerrth

1 111 b . Oo-4.2
ty[)U SIIAIT OC dS SPCUITICU T 7. 5.0 5.

NOTE 1 The EXPRESS entity data type that characterizes the instance may be a synthetic data type, as
discussed above.

When the by-value entity instance element appears as an immediate child of the unit of serialization
element, the entity instance element shall have a local XML identifier, and an id attribute whose
value shall be that identifier.

When the by-value entity instance element (representing an associated entity instance) appears in the
content of another by-value entity instance element (the owning entity instance):
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— if the configuration directive use-id=""true" applies to the associated entity instance (see 10.5.2),
the by-value element corresponding to the associated entity instance shall have a local XML identifier
and an id attribute whose value shall be that identifier.

— if the configuration directive use-id="false" applies, the id attribute shall not be present in the
by-value element.

When the by-value entity instance element (representing a single entity value) appears in the content
of an exp:complexEntity element, it shall be as specified in 9.3.4.2.
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e ref attribute shall not be present in the by-value entity instance element

P proxy attribute shall not be present in the by-value entity instance element.
P hre £ attribute shall not be present in the by-value entity instance element.

P edo attribute may be present in the by-value entity instance element. If present;-its value shalll
he identifier for the entity instance that serves to identify it in some "enterprise namespace" (
6.5).

TE 2 This Part of ISO 10303 does not specify the use of the edo attribute. It is intended to provid
versal identifier for the entity instance, as distinct from an identifier for ‘a’particular encoding of the en

encoding in this unit of serialization with another encoding of the §am¢ entity instance.

b by-value entity instance element shall contain repreSentations of the values of the EXPRH
ibutes present in the entity instance, as specified in 9:3:1.1 through 9.3.1.4 below.

EXPRESS entity instance whose by-value representation has an id attribute shall be representa
value only once in the unit of serialization.

TE 3 The edo attribute can be used to-indicate that two by-value entity instance elements represent

sanpe entity instance.
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11 Encoding of explicit-attributes

each EXPRESS mandatory explicit attribute of the entity data type that is not a tag-sou
ibute (see 10.2.17),cand is not deleted by a keep="false" configuration directive (see 10.3.5 :

PRESS attribufe_in the instance, as specified in 9.4.
each EXPRESS opPTIONAL attribute of the entity data type that is not inverted by an inve

figuration directive (see 10.3.5) and for which the entity instance has a value, the by-value en
ance, element shall contain a corresponding representation of the value of that EXPRESS attrib

in

ance. It may provide an identifier for a scope larger than the unit of'serialization, or state the equivalenc¢
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D.11), the by-value entity instance element shall contain representation of the value of that

I'se
ity
ute

hé-instance, as specified in 9.4. If the entity instance has no value for that attribute. there shall

be

no

corresponding XML element or XML attribute in the content of the entity instance element.

NOTE The handling of explicit attributes that are inverted by inverse directives is specified in 9.3.1.3. The
handling of tag-source attributes is specified in 9.3.1.2.

EXAMPLE An example of an entity instance with an attribute whose value is also an entity instance:

In EXPRESS:

ENTITY dimensional exponents;
length exponent: INTEGER;
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mass_exponent: INTEGER;

time exponent: INTEGER;

electric current exponent: INTEGER;

temperature exponent: INTEGER;

amount of substance exponent: INTEGER;

luminousIntensity exponent: INTEGER;
END ENTITY;

ENTITY named unit;

dimensions : dimensional exponents;
unit type : unit enum;
name : STRING;

In

9.3,

Foi
exql

list
ns

list
9.4

9.3

END ENTITY;

KML:

<Named unit id="cubic metre">
<Dimensions>
<Dimensional exponents>
<Length exponent>3</Length exponent>
<Mass_ exponent>0</Mass_exponent>
<Time exponent>0</Time exponent>
<Electric current exponent>0</Electric_ currentexponent>
<Temperature exponent>0</Temperature exponefif>
<Amount of substance exponent>0</Amount Of substance exponent>
<Luminous_ intensity exponent>0</Luminousvintensity exponent>
</Dimensional exponents>
</Dimensions>
<Unit type>volume unit</Unit type>
<Name>cubic metre</Name>
</Named unit>

1.2 Encoding of tag-source attributes

the explicit attribute of the entity 'data type that is the tag-source attribute (see 10.2.17), if any,
licit attribute shall be represented-as follows:

If the value of the tag-source attribute matches one of the names in the corresponding tag-val
the by-value instanc€ ‘element shall not contain a representation of that attribute value, but

ance element tag shall be selected accordingly (see 9.3 above).

If the value ©of the tag-source attribute does not match any name in the corresponding tag-val
the by-valuie-instance element shall contain a representation of that attribute value, as specified

1.3 Encoding of INVERSE and inverted attributes

the

hes
the

1es

For each mandatory or OPTIONAL explicit attribute of the entity data type that is inverted by an
inverse configuration directive (see 10.3.5), the explicit attribute shall be treated as if it were declared
INVERSE, and represented as follows:

— If keep=""true" applies to the explicit attribute (see 10.5.9), and the attribute has a value in the
entity instance, the by-value instance element shall contain a representation of that attribute value, as
specified in 9.4. However, every EXPRESS entity instance that appears in that attribute value shall be
represented by-reference, that is, the configuration directive content=""ref" shall always apply and
override any conflicting directive.

186
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— If keep=""false" applies to the attribute, or the attribute has no value in the entity instance, the
attribute shall not be represented in the by-value instance element.

NOTE The inverted attribute is effectively SET [0:?] OF <X>. Per the requirement above, when the set is
empty — no other entity instance is actually related to this one in this way — the accessor does not appear as the
empty set or have a nil value; it is omitted altogether.

For each INVERSE attribute of the entity data type that is inverted by an inverse configuration
directive, and for each new explicit attribute of the entity data type that is created by an inverse
configuration directive (see 10.3.5), the attribute shall be treated as if it were declared an explicit
attribute of the entity data type, and the by-value entity instance element shall contain a representation
of the value of the new/INVERSE attribute in the instance, as specified in 9.4.

Ea¢h INVERSE attribute of the entity data type that is not affected by an inverse configuratjon
dirgctive, shall be represented in the by-value entity instance element as follows:

— | If keep=""true" applies to the INVERSE attribute, and the attribute has ayaliie in the enfity
insfance, the by-value instance element shall contain a representation of thaty-attribute value,| as
spdcified in 9.4. However, every EXPRESS entity instance that appears in that attribute value shall be
repiresented by-reference, that is, the configuration directive content=""ref" shall always apply ¢nd
ovgrride any conflicting directive.

— | If keep=""false" applies to the attribute, or the attribute hagno value in the entity instance, the
attfibute shall not be represented in the by-value instance element.

9.311.4 Encoding of DERIVEd attributes

Ea¢h DERIVEA attribute of the entity data type shall be represented in the by-value entity instafce
element as follows:

— | If the keep=""true" applies to the DERIVEd attribute, and the attribute has a value in the enfity
insfance that is available to the preprodessor, the by-value entity instance element shall contaip a
representation of that attribute valuej as specified in 9.4. However, every EXPRESS entity instance
thaf appears in that attribute valueishall be represented by-reference, that is, the configuration directive
content=""ref" shall always apply and override any conflicting directive.

— | If keep=""false"" applies-to the DERIVEd attribute, or no value of the attribute is available to the
prejprocessor, the attributé shall not be represented in the by-value instance element.

9.3.2 External representation of EXPRESS entity instances

When the EXPRESS entity instance is described in a separate unit of serialization and represented py-
value (along with other instances to which it refers) in the corresponding unit of serialization elemgnt,
it thay be included in the active unit of serialization element by external reference, as defined in this

Su]: e eference om p—clemen alavar= 2 a 2 ation-to-an-elemen a pothe nlt

of serialization shall use an external reference, even when both unit of serialization elements are in the
same XML document.

An external reference to an EXPRESS entity instance can take one of two forms: a by-path instance
element, as specified in 9.3.2.2, or a by-proxy instance element, as specified in 9.3.2.1. No unit of

serialization shall contain both forms: A unit of serialization shall either use by-proxy instance
elements for all external references or use by-path instance elements for all external references.

NOTE 1 A by-path element is simpler, but when the unit of serialization will contain multiple references to the
same externally represented entity instance, each by-path element will contain the complete external reference,
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and each such element will have to be changed if the external entity instance is moved. As a consequence, by-
path elements are most useful in referring to instance elements in different unit of serialization elements in the
same complex document. By comparison, a single proxy element represents the external entity instance for all
by-proxy references within the unit of serialization and supports more complex access mechanisms. This makes
the by-proxy approach more useful for references into fixed external information sets. The purpose of the above
exclusion rule is to avoid having a unit of serialization contain two different structures for reference to the same
resource.

The term external reference element applies to both by-path instance elements and by-proxy instance
elements, and all of the following apply to both:

A $ al £ Qa lanaant 41 Y L actoino dhaoll hava AVAV A § ettt
n VAIVITIAT TUIVIVIIVY  VIVITIVIIU IMFLUDMILLLLLS aIlr ULILLLJ ITIIOLAIIVVY o11dall 1iavve UIV  ZAIVIL VIVITIVIIU U pe

cofresponding, as specified in 8.5.5, to the EXPRESS entity data type that characterizes the (see P.3
abgve). Exception: When the external reference element represents the entity instance as a yalue off an
EXPRESS attribute of some other entity instance, and the configuration directive exp-
attribute="attribute-tag" applies to that EXPRESS attribute, the XML element type shall be| as
spdcified in 9.4.3.3.

NQTE 2 The EXPRESS entity data type that characterizes the instance may be a synthetic data type] as
dis¢ussed above.

The content of the external reference element shall be empty, and the ¢xternal reference element shall
haye the attribute xsi:nil="true".

The id attribute shall not be present in the external reference element.
The¢ ref attribute shall not be present in the external reference element.

The edo attribute shall not be present in the externaliteference element.

9.312.1 Representation by a by-proxy.inistance element
When the external reference element is\aby-proxy instance element, this subclause shall apply.

The unit of serialization shall contain' a proxy element corresponding to the EXPRESS data type of the
entjity instance, as specified in(8:5.8, that provides the complete reference to a by-value entity instapce
element (see 9.3.1) representing the entity instance in some other unit of serialization. The proxy
element shall have a local XML identifier; the id attribute shall be present in the proxy element, and
its [value shall be that.identifier. The authority attribute shall be present in the proxy element, and
its value shall be a URI conforming to IETF RFC 2396 that locates a resource containing the by-vallue
insfance elemert;~Where needed, the proxy element shall contain additional key attributes whpse
values are used(to access the by-value instance element through that resource (see 8.5.8).

NQTE (The unit of serialization to which the proxy element refers may appear in the current iso 10303 |28
elemént or in some other resource that is presumed to be available to the post-processor. In most cases,| no

L 11 FURS T . 1
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The edo attribute may be present in the proxy element. If the edo attribute is present in the proxy
element, it shall also be present in the by-value entity instance element to which the proxy element
refers, and the values shall be the same.

The by-proxy instance element shall have the XML attribute proxy, and its value shall be the local
XML identifier for the proxy element that provides the complete reference to the by-value

representation of the entity instance.

The href attribute shall not be present in the by-proxy instance element.
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EXAMPLE Using the EXPRESS schema in 9.3.1.1, and the by-value representation there as the by-value
representation in the unit of serialization designated by URI: starsupplier.com:units, In XML:

<Named unit Key id="unitll"
authority="URI:starsupplier.com:units"

instance-id="cubic metre" />

<Named unit proxy="unitll" xsi:nil="true" />

9.3.2.2 Representation by a by-path instance element

When the external reference element is a by-path instance element, this subclause shall apply.
The proxy attribute shall not be present in the by-path instance element.

The hret attribute shall be present in the by-path instance element, and its value shdllshave the fofm:
urfi#id, where

— | uri is a URI conforming to IETF RFC 2396 that locates the resourc€ containing the by-value
insfance element, and

—| the fragment identifier id is an XML identifier local to that £esource that identifies a by-vallue
instance element of the same type as the by-path instance element:.

EXJAMPLE Using the EXPRESS schema in 9.3.1 and the by-valuerepresentation there as the by-value
repfesentation in the unit of serialization designated by URI : s€arsupplier.com:units, In XML:

<Named unit href="ftp://ftp.starsupplier.com/STEP/units#cubic metre"
xsi:nil="true" />

9.33 By-reference representation-0f EXPRESS entity instances

Th¢ by-reference representation of an EXPRESS entity instance may be used when the entity instance
is fepresented by-value elsewhere-in the unit of serialization element. The by-reference representatjon
shqll be used only when the'entity instance element is contained in a by-value representation| of
anqther entity instance.

The¢ by-reference instance element representing an entity instance shall have the XML element type
cofresponding, asspecified in 8.5.5, to the EXPRESS entity data type that characterizes the instapce
(sep 9.3 above). <Exception: When the configuration directive exp-attribute="attribute-tag" applies
to the EXPRESS attribute whose value is being represented by the by-reference entity instance, [the
XML element shall be as specified in 9.4.3.3.

NQOTE)! The EXPRESS entity data type that characterizes the instance may be a synthetic data type] as
discussed above 1n 9.3 above; or the exp:complexEntity instance element may be used, as specitied in
9.34.1.

The content of the by-reference instance element shall be empty, and the by-reference instance
element shall have the attribute xsi:nil="true".

The id attribute shall not be present in the by-reference entity instance element.
The proxy attribute shall not be present in the by-reference entity instance element.

The href attribute shall not be present in the by-reference entity instance element.
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The edo attribute shall not be present in the by-reference entity instance element.

The unit of serialization shall (somewhere) contain a by-value entity instance element that represents
the entity instance. The by-value entity instance element shall have a local XML identifier; as
specified in 9.3.1. The ref attribute shall be present in the by-reference entity instance element, and
its value shall be that local XML identifier.

NOTE 2 No by-reference instance element can refer to a by-value instance element that is contained in another
by-value instance element, unless use-id=""true" applies to that usage (see 9.3.1).

NOTE 3 The value of the ref XML attribute always refers to a by-value instance element within the same unit
of derialization. Every reference from an element in one unit of serialization to an element in another uos yses
an ¢xternal reference element, as specified in 9.3.2, even when both unit of serialization elements are in_the sgme
XML document.

EXIAMPLE Using the EXPRESS schema in 9.3.1.1 and the by-value representation there as the by-value
repfesentation of the "cubic_metre" entity instance elsewhere in this unit of serialization, the("cubic_metre"
ent]ty instance is represented as the value of an attribute of a measure with unit entity:

In EXPRESS:

ENTITY measure with unit;
measure value : REAL;
unit : named unit;

END ENTITY;

In XML:

<Measure with unit id="m304" >
<Measure value>416.78</Measure_xalue>
<Unit>
<Named unit ref="cubic metxe" xsi:nil="true" />
</Unit>
</Measure with unit>

9.314 Complex entity representation of EXPRESS entity instances

Copmplex entity representatienshall be used only for an entity instances that is not characterized|by
any entity data type in the-context schema and not characterized by any synthetic entity data type.

Qo

NOTE This feature is@nalogous to the "external mapping" feature of ISO 10303-21.

An| uncharacterized complex entity instance shall be represented either by reference or by value, as
spdcified below. There is no external representation for an uncharacterized entity instance.

9.314.1 By-reference representation of uncharacterized entity instances

When the complex entity instance is represented by reference, the representation shall be as specified
in 9.3.3, with the following exceptions:

— The exp:complexEntity instance element shall be used instead of the (non-existent) entity
instance element that characterizes the instance.

— The corresponding by-value instance element shall be as specified in 9.3.4.2 below.
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9.34.2 By-value representation of uncharacterized entity instances

The by-value instance element representing an uncharacterized entity instance shall have the XML
element type exp:complexEntity (see 8.5.3.5). Exception: When the by-value instance element
represents the entity instance as a value of an EXPRESS attribute of some other entity instance, and
the configuration directive exp-attribute ="attribute-tag" applies to that EXPRESS attribute (see
10.5.1.3), the XML element type shall be as specified in 9.4.3.4.

When the by-value exp:complexEntity element appears as an immediate child of the unit of
serialization element, the element shall have a local XML identifier, and an id attribute whose value
shall be that identifier

When the by-value exp:complexEntity element (representing an associated entity gnstance)
appears in the content of another by-value entity instance element (the owning entity instance):

— | if the configuration directive use-id="true" applies to the associated entity instance (see 10.5/2),
thel exp: complexEntity element shall have a local XML identifier and an id atttibute whose vallue
shdll be that identifier.

— | if the configuration directive use-id="false" applies, the id attributé-shall not be present in the
exp:complexEntity element.

The following attributes shall not be present in the by-valu¢ "exp:complexEntity elemgnt:
ref, proxy, href.

Th¢ entities attribute shall be present in the exp:complexEntity element. Its value shall be a
spqce separated list of the XML names corresponding to the /eaf nodes in the type graph associated
with the complex entity instance (see 8.5.3).

The¢ edo attribute may be present in the exp rgomplexEntity element. If present, its value shall[be
sorpe identifier for the entity instance that scrves to identify it in some "enterprise namespace" (pee
9.216.5).

NQTE 1 This Part of ISO 10303 dees' not specify the use of the edo attribute. It is intended to provide a
unipersal identifier for the entity/instance, as distinct from an identifier for a particular encoding of the enity
insfance. It may provide an idéntifier for a scope larger than the unit of serialization, or indicate the equivalepce
of the encoding in this unit gf'serialization with another encoding of the same entity instance.

An|EXPRESS entity-mstance whose by-value representation has an id attribute shall be representated
by [value only oncghin the unit of serialization.

NQTE 2 The)edo attribute can be used to indicate that two by-value exp:complexEntity elemgnts
representithe same entity instance.

The¢ content of the by-value exp: complexEntity element shall be as follows:

For each entity data type instantiated in the complex entity instance that is a root of the associated
type graph (see 8.5.3), the exp:complexEntity element shall contain a by-value entity instance
element. The contained by-value element shall have the XML element type corresponding, as
specified in 0, to the root entity data type. It shall have none of the following XML attributes: id,
ref, href, proxy, edo. It shall contain representations of the values of those EXPRESS attributes
that were declared in the EXPRESS entity declaration for the root entity and are present in the entity
instance. Each such attribute shall be represented as specified in 9.3.1.1 through 9.3.1.4.
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For each subtype instantiated in the complex entity instance, that is, each entity data type that is not a
root of the associated type graph, the exp:complexEntity element shall contain a single entity
value element. The single entity value element shall have the XML element type corresponding, as
specified in 8.5.7, to the subtype. It shall contain representations of the values of those EXPRESS
attributes that were declared in the EXPRESS entity declaration for the subtype and are present in the
entity instance. Each such attribute shall be represented as specified in 9.3.1.1 through 9.3.1.4.

9.4 Representation of an EXPRESS attribute

This subclause specifies the rules for representing the value of an EXPRESS attribute in the by-value
entfTy inStance clement That Tepresents the entity instance. —The Tepresentation depends om the
conffiguration directives that apply to the EXPRESS attribute, if any, and the data typeCof the
EXPRESS attribute.

The¢ value of the EXPRESS attribute may be represented by-reference or by-value, according to fthe
conpfiguration directives that apply, as specified in 9.4.1.

If the configuration directive exp-attribute="attribute-content' applies to the EXPRESS attribyte,
the|value of the EXPRESS attribute shall be encoded as specified in 9.4.2.

If the configuration directive exp-attribute="attribute-tag" appliescto the EXPRESS attribute, fthe
value of the EXPRESS attribute shall be encoded as specified in 9.43.

If the configuration directive exp-attribute="double-tag" ;applies to the EXPRESS attribute, [the
value of the EXPRESS attribute shall be encoded as specifiedin 9.4.4.

If the configuration directive exp-attribute="type-tag" applies to the EXPRESS attribute, the vallue
of the EXPRESS attribute shall be represented as specified in 9.4.5.

If the configuration directive exp-attribute='"no-tag" applies to the EXPRESS attribute, the valug of
the] EXPRESS attribute shall be represented-as specified in 9.4.6.

NQOTE exp-attribute=""no-tag" can only-apply to an EXPRESS attribute whose value is an entity instance.
9.41 Determining by-reference or by-value representation

The¢ value of the EXPRESS attribute may be represented by-reference or by-value, according to fthe
cofjfiguration directivesthat apply, as follows:

— | If the configuration directive content="value" applies to the EXPRESS attribute, or the
cofffiguration. \/directive content=""unspecified" applies to the EXPRESS attribute and
exp-type="value' applies to the data type of the value of the EXPRESS attribute, the representatjon
of the value shall be by-value.

e—confiouratio ety : he - a Hte; the
configuration directive content=""unspecified" applies to the EXPRESS attribute and
exp-type="root" applies to the data type of the value of the EXPRESS attribute, the representation of
the value shall be by-reference.

— If the configuration directive content=""unspecified" applies to the EXPRESS attribute and
exp-type="unspecified" applies to the data type of the value of the EXPRESS attribute, the
representation of the value may be either by-reference or by-value.

NOTE The actual data type of the value, rather than the declared data type of the attribute, determines the
representation rule when content="unspecified" applies to the attribute.
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Further requirements for by-reference and by-value representation of a given value depend on the
EXPRESS data type of the value, and on the value of the configuration directive exp-attribute that
applies (see 10.5.1), as specified in the subclauses below.

9.4.2 Representation of EXPRESS attribute value as accessor attribute
If the configuration directive exp-attribute="attribute-content" applies to the EXPRESS attribute,
the EXPRESS attribute shall be represented in the owning entity instance element by the

corresponding accessor attribute (see 8.6).

The value of the EXPRESS attribute shall be encoded as follows:

— | If the data type of the EXPRESS attribute is an entity data type, the unit of serialization)shall
(somewhere) contain a by-value entity instance element; as specified in 9.3.1, or a proxy élement/ as
spgcified in 9.3.2.1, that represents the associated entity instance. The by-value eutity instapce
element or proxy element shall have a local XML identifier; and the value of the ageessor attribute
shqll be that local XML identifier.

— | If the data type of the EXPRESS attribute is not an entity data. type and by-referepce
representation of the value is required by 9.4.1, the value shall be enceded in a by-value instance
element, as specified in 9.10. The by-value instance element shall be an inimediate child of the unif of
serjalization element and shall have a local XML identifier. The valie of the accessor attribute shall
be fhat local XML identifier.

— | If the data type of the EXPRESS attribute is a primitive.data type (BINARY, BOOLEAN, INTEGER,
LOGICAL, NUMBER, REAL or STRING): and by-value representation is permitted by 9.4.1, the value
shgll be encoded in the value of the accessor attribute according to its data type, as specified in 9.5.

—| If the data type of the EXPRESS attribute is @n aggregation data type to which the list-of-valfies
representation applies (see 8.2.2) and by-valug tepresentation is permitted by 9.4.1, the value shall|be
endoded in the value of the accessor attributé as specified in 9.8.1.

— | If the data type of the EXPRESS(attribute is an aggregation data type to which any representatjon
othler than list-of-values applies (see. 8.2.2), including all aggregate of aggregate representations, fthe
value shall be encoded in a by-value instance element, as specified in 9.10. The instance element shall
be pn immediate child of theunit of serialization element and shall have a local XML identifier. The
valpe of the accessor attribute shall be that local XML identifier.

— | If the data type Ofjthe EXPRESS attribute is an EXPRESS defined data type whose fundame;[tal
type is an ENUMERATION data type and by-value representation is permitted by 9.4.1, the value shall
be pncoded in thevalue of the accessor attribute as specified in 9.6.

— | If the data type of the EXPRESS attribute is an EXPRESS defined data type whose fundamental
type isa SELECT data type the value shall be encoded ina by Value 1nstance element as spec1ﬁec in

have a local XML identifier. The Value of the accessor attrlbute shall be that local XML identifier.

— If the data type of the EXPRESS attribute is a defined data type whose fundamental type is a
primitive type or an aggregation data type, the value shall be encoded as specified above for the
fundamental type.

NOTE 1 For accessor attributes, 9.4.1 does not affect the encoding of the attribute value when it is an entity
instance, when it is a value of a SELECT data type, or when it is an aggregate value that does not use the list-of-
values form. In those cases, the representation is always by-reference. And otherwise, whenever 9.4.1 permits
the representation to be by-value, it is required to be by-value.
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NOTE 2 When the value is represented by-reference, the value of the accessor attribute always refers to a by-
value instance element within the same unit of serialization.

NOTE 3 Unless the reference is to an entity instance to which use-id="true" applies (see 9.3.1), the by-value
instance element is always an immediate child of the unit of serialization — No accessor attribute can refer to a
by-value entity instance element that is contained in another by-value instance element.

NOTE 4 A reference from an accessor attribute in one unit of serialization to an entity instance element in

another unit of serialization requires a proxy element, even when both unit of serialization elements are in the
same XML document. By-path representation (see 9.3.2.2) is not supported by accessor attributes.

9.

If the configuration directive exp-attribute="attribute-tag" applies to the EXPRESS attribute, the
attfibute value shall be represented as specified in this subclause.

If the value is an entity instance:

—| If by-reference representation of the value is permitted by 9.4.1, the entily instance shall|be
endoded as specified in 9.4.3.3.

— | If by-value representation of the value is required by 9.4.1, the entity instance shall be encoded as
spdcified in 9.4.3.4.

If the value is not an entity instance:

— | If by-reference representation of the value is required by 9.4.1, or by-reference representation of
the] value is permitted by 9.4.1 and the pre-processor(elects to use by-reference representation, [the
value shall be encoded as specified in 9.4.3.1.

— | If by-value representation of the value is required by 9.4.1, or by-value representation of the value
is permitted by 9.4.1 and the pre-processor elects to use by-value representation, the value shall|be
endoded as specified in 9.4.3.2.

NOTE Except in special cases, the, pre-processor should use by-value representation for values that are [not
entfty instances.

9.43.1 Attribute-tag-representation by-reference

The value shall be éncoded in a by-value instance element of the type corresponding to its actual
EXIPRESS data _type. If the value is an entity instance, the by-value instance element shall be| as
spdcified in 9.8;1; otherwise the by-value instance element shall be as specified in 9.10.1. In either
case, the inStance element shall be an immediate child of the unit of serialization element and shall
haye a local XML identifier.

NQTE- The instance element corresponds to the actual data type of the value, not necessarily to the declared
data type of the EXPRESS attribute. In particular, instances of an entity data type are encoded according to their
characterizing type, and instances of a SELECT type are encoded according to their actual data type, but values
interpreted as values of a defined data type use the instance element corresponding to the defined data type.

The EXPRESS attribute shall be represented in the owning entity instance element by the
corresponding accessor element (see 8.6).

The accessor element shall be empty (have no content). If the EXPRESS data type for the attribute is
not a SELECT data type, the accessor element shall have the XML attribute xsi:nil="true".
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The accessor element shall have the XML attribute ref, and its value shall be the local XML
identifier for the instance element that encodes the value.

The accessor element shall have no other XML attributes that describe the value. Where appropriate,
such attributes shall always appear in the by-value instance element.

9.4.3.2 Attribute-tag representation by-value

The EXPRESS attribute shall be represented in the owning entity instance element by the

corresponding accessor element (see 8.6). The value of the EXPRESS attribute shall be encoded in
the content of that accessor element, ar‘r‘nrding tothe EXPRESS data type of the attribute _as follows:

— | If the data type is a primitive data type (BINARY, BOOLEAN, INTEGER, LOGICAL, NUMBER;-RHAL
or BPTRING), the value shall be encoded as specified in 9.5.

— | If the data type is an aggregation data type, the value shall be encoded as specified"in 9.8.

— | If the data type is a defined data type whose fundamental type is BINARY,\BOOLEAN, INTEGER,
LOGICAL, NUMBER, REAL, or STRING, the value shall be encoded as specified for the fundamental
typie in 9.5.

— | If the data type is a defined data type whose fundamental type i§.an aggregation data type (ARRAY,
BAE, LIST, or SET), the value shall be encoded as specified for the fundamental type in 9.8.

— | If the data type is a defined data type whose fundamental type is an ENUMERATION data type, the
value shall be encoded as specified in 9.6.

— | If the data type is a defined data type whose fuidamental type is an SELECT data type, the value
shqll be encoded in a by-value instance element corresponding to the actual data type of the value] as
spdcified in 9.10.1.

NQTE An EXPRESS attribute whose data type is nominally a SELECT data type is effectively represented as
"dguble-tag" when represented "by-value®’.

9.43.3 Attribute-tag representation of entity instances by-reference

The EXPRESS attributeshall be represented in the owning entity instance element by an accespor
element of the type corresponding to the EXPRESS attribute (see 8.6). The accessor element shall
represent the associated entity instance as if it were a by-reference instance element, as specified in
9.313, or an extérnal reference element, as specified in 9.3.2, in every regard except the element tag.
That is, it shallthave empty content and exactly the XML attribute values that are specified in 9.3.2 or
9.313.

If therepresentation is as an external reference element, and the data type that characterizes fthe
associated entity NsTance does not correspond directty 1o the dectared XML data type of the accessor
element,, the element shall have the, and its value shall be the name of the XML data type that
corresponds to the EXPRESS data type that characterizes the associated entity instance, as specified in
8.5.3.5.

If the representation is as if it were a by-reference element, the accessor element need not contain the
xsi:type XML attribute.
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9.4.3.4 Attribute-tag representation of entity instances by value

The EXPRESS attribute shall be represented in the owning entity instance element by an accessor
element of the type corresponding to the EXPRESS attribute (see 8.6). The accessor element shall
represent the associated entity instance exactly as if it were a by-value instance element, as specified
in 9.3.1, with the following exceptions:

— The element tag shall correspond to the owning attribute and not to the data type of the associated
entity instance.

— Ifthe data type that characterizes the associated entity instance does not correspond directly to the
dedlared XML data type of the accessor element, the accessor element shall have the xsi : t ype/ XML
attfibute, and its value shall be the qualified name of the XML data type that corresponds.to the
EX|PRESS data type that characterizes the associated entity instance, as specified in 8.5.3.5.

—| The id attribute shall not be present in the element, regardless of the setting of use=id.
9.4.4 Double-tag representation of EXPRESS attribute value

If the configuration directive exp-attribute="double-tag" applies to the~EXPRESS attribute, [the
EXIPRESS attribute shall be represented in the owning entity instancetelement by the correspondjng
acdessor element (see 8.6). The content of the accessor element shall be a single instance element that
represents the value of the EXPRESS attribute.

If by-reference representation of the value is required by 9.4.}, or by-reference representation of fthe
value is permitted by 9.4.1 and the pre-processor elects to'use by-reference representation, the vajlue
shgll be encoded as specified in 9.4.4.1.

If by-value representation of the value is requiredby 9.4.1, or by-value representation of the valug is
peymitted by 9.4.1 and the pre-processor elects to use by-value representation, the value shall|be
endoded as specified in 9.4.4.2.

9.44.1 Double-tag representation by-reference

The EXPRESS attribute shal“be represented in the owning entity instance element by fhe
cofresponding accessor element{see 8.6).

If the value is an entity-instance (called the associated entity instance), the content of the accessor
element shall be a single by-reference instance element that represents the value as specified in 9.3.3,
or an external reference instance element as specified in 9.3.2.

If the valueds, not an entity instance, the content of the accessor element shall be a single by-reference
insfanceelement that represents the value as specified in 9.10.2.

9.442—Deouble-tagrepresentationby-value

The EXPRESS attribute shall be represented in the owning entity instance element by the
corresponding accessor element (see 8.6).

If the value is an entity instance, the content of the accessor element shall be a single by-value
instance element that represents the associated entity instance as specified in 9.3.1.

NOTE In this case, the presence of the id attribute depends on the configuration directive use-id.
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If the value is not an entity instance, the content of the accessor element shall be a single by-value
instance element that represents the value as specified in 9.10.1.

9.4.5 Type tag representation of EXPRESS attribute value

If the configuration directive exp-attribute="type-tag" applies to the EXPRESS attribute (see
10.5.1.2), the value of the EXPRESS attribute shall be represented in the content of the entity instance
element by zero or more instance elements.

NOTE 1 There is no accessor element for type-tagged values. The accessor element is replaced by zero or more
instance elements representing the value of the attribute. That is, the accessor element is replaced by what
wolld otherwise have been 1ts content.

NQTE 2 exp-attribute="type-tag" only applies to EXPRESS attributes whose data types are nameddata tyjpes
or hggregates of named data types, and the instance elements will be tagged with the correspending XML
narfes.

If j:e value of the EXPRESS attribute is a value of an anonymous aggregation data type and has|no
components, the value shall not be represented in the content of the entity instanee element, that ig, it
is fepresented by zero instance elements.

If the value of the EXPRESS attribute is a single entity value, it shall be represented in the content of
the] owning entity instance element by an entity instance element that corresponds to the value. If py-
reference representation of the value is required by 9.4.1, the value shall be encoded as specified in
9.312 or 9.3.3. If by-value representation of the value is requiréd by 9.4.1, the value shall be encodled
as $pecified in 9.3.1. If both are permitted, the value shall beencoded using one of the representatipns
spdcified in 9.3, at the discretion of the pre-processor.

If the value of the EXPRESS attribute is a single instance of a defined data type, it shall|be
represented in the content of the owning entity instance element by an instance element ﬂhat
cofresponds to the value. If by-value representation of the value is required by 9.4.1, the value shall
be pncoded as specified in 9.10.1. If by-reference representation of the value is required by 9.4.1, the
value shall be encoded as specified in9:10.2. If both are permitted, the value shall be encoded as
spdcified in either 9.10.1 or 9.10.2, at\the discretion of the pre-processor.

If the value of the EXPRESS attribute is an aggregate value having at least one component, it shallf be
represented in the content of the owning entity instance element by a sequence of instance elements,
eadh representing one of! its’component values as specified in 9.8.7. For the purposes of 9.8.7, the
valpe of configuratiomdirective content that applies to the EXPRESS attribute shall be interpreted as
applying to all of the component values.

NOTE 3 For.type-tagged attributes, the configuration directive content is interpreted as applying to eviery
component of\the aggregate value instead of to the aggregate value.

NOTE 4\ Except in special cases, when the pre-processor has a choice, it should use by-value representation|for
valpes-that are not entity instances.

NOTE 5 Unless otherwise specified by configuration directives, there is no requirement for the sequence of
instance elements to be of the same kind. That is, some could be by-value representations, some by-reference,
and some external.

NOTE 6 Because entity instances that satisfy the data type of the EXPRESS attribute may belong to different
subtypes, the XML tag on the entity instance element need not correspond directly to the data type of the
EXPRESS attribute, and the XML tags for different components of the aggregate value may be different.
Similarly, when the defined data type is a SELECT data type, each value will be encoded as an instance of the
EXPRESS data type that it satisfies. The XML tag on the instance element will not correspond directly to the
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data type of the EXPRESS attribute, but rather to one of the members of the working select list, and the XML
tags for different components of the aggregate value may be different.

9.4.6 No-tag representation of entity instance as EXPRESS attribute value

If the configuration directive exp-attribute=""mo-tag" applies to the EXPRESS attribute (see
10.5.1.5), the value of the EXPRESS attribute shall be an entity instance, referred to as the associated
entity instance, to distinguish it from the entity instance that owns the attribute, referred to as the
owning entity instance. The associated entity instance shall be represented in the content of the
owning entity instance element by a sequence of accessor elements or accessor attributes that
correspond to the EXPRESS attributes of the associated entity instance. That is, the owning entity
insfance shall have an accessor for each EXPRESS attribute of the associated entity instance, and [the
asspciated entity instance shall not have a distinct representation. The value of each EXPRHSS
attfibute of the associated instance shall be encoded, as specified in 9.3.1, as if it were thevalue qf a
cofresponding attribute of the owning entity instance.

NQTE There is no accessor element for no-tagged values. The accessor element is replaced by the accedsor
elements corresponding to the attributes of the associated entity instance. That is, the-accessor elemenf is
replaced by what would otherwise have been its content.

9.47 No-tag-simple representation of entity instance as EXPRESS attribute value

If the configuration directive exp-attribute=""no-tag-simple" applies to the EXPRESS attribute (fee
10/5.1.6), the value of the EXPRESS attribute shall be a XML text.node.

9.§ Representation of simple values

This subclause specifies the rules for representation of values of simple data types, as either the
content of an XML element or as the value of an: XML attribute.

NQTE 1 The representations of values of all EXPRESS data types are constructed from the representationg of
simple values.

Ea¢h value shall be represented according to its nominal EXPRESS data type, as specified below.

If 3 map configuration directivé applies to the value (see 10.5.4), the value shall be represented| as
spdcified in XML Schemag-Puart 2: Datatypes for the XML data type specified by the map directive.
The effects of the allowable map directives on the representations of values of specific EXPRHSS
datp types are described for each EXPRESS data type below. If the actual value cannot be represented
as § valid value ofithe specified XML data type, the value shall be encoded according to its EXPRHSS
datp type, as specified below, but the resulting XML document will not validate under the configuped
XML schema:

NQOTEZ In most cases, the map directive affects only the XML data type specified in the XML schema and not
the|répresentation of any given value. That is, all of the XML schema data types that are permitted by 10.2.13 to
represent a given EXPRESS data type usc a common representation and differ only in the alfowable valucs. So
the representation of a given value will be the same for all of the XML schema data types that may be specified
by the map directive, but not all values of the (fundamental) EXPRESS data type are valid values of all of the
specifiable XML schema data types. The purpose of the map directive is to allow the XML schema to capture
constraints on the values of the EXPRESS data type or attribute that may be phrased by WHERE rules in the
EXPRESS schema or stated in implementor agreements.
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9.5.1 Representation of BINARY values

A value of the EXPRESS BINARY data type shall be represented as specified for XML data type
hexBinary in XML Schema Part 2: Datatypes, or as specified for XML data type base64Binary in
XML Schema Part 2: Datatypes, if required by the map configuration directive (see 10.2.13).

If the length of the BINARY value, seen as a bit string, is not a multiple of eight, the value shall be so
encoded that the high-order bits of the last octet(s) are significant and the low-order bits of the last
octet(s) are zeros.

The extrabits XMI attribute shall appear in the XMI. element whose content is the BINARY value.
The value of the extrabits XML attribute shall specify the number of low-order bits (0 to 7)0f the
last encoded octet that are not to be interpreted as part of the BINARY value. Exception: The
exfrabits its XML attribute need not appear if its value is '0’. That is, if the extrabi t s-attribute
dog¢s not appear, every bit in the last encoded octet shall be interpreted as part of the BINARY value.

9.5.2 Representation of BOOLEAN values

A alue of EXPRESS data type BOOLEAN shall be represented as speCified for XML datatype
boplean in XML Schema Part 2. Datatypes.

NQOTE The specified representation for the value TRUE is the character sequence 'true'. The specified
repfesentation for the value FALSE is the character sequence 'false',

EXJIAMPLE The following example illustrates the mapping of EXPRESS attributes of type BOOLEAN to theif
corfesponding XML representation:

In EXPRESS:
ENTITY car;
airbag : BOOLEAN;
sunroof : OPTIONAL BOOLEAN;

END ENTITY;

XML instance data without exp-attribute="attribute-content':

<Car id="il00">
<Airbag>true</Airbag>
<Sunroof>0<¥Sunroof>
</Car>

XML instance datawith exp-attribute="attribute-content":

<Car>1id="i1100" Airbag="true" Sunroof="0" />

953 Kepresentation ol INTEGEK values

A value of EXPRESS data type INTEGER shall be represented in the form specified for the integer
data type in XML Schema Part 2: Datatypes.

NOTE the representation form consists of an optional HYPHEN mark followed by a sequence of one or more
digits, where the presence of the HYPHEN mark (minus sign) signifies that the value is negative.

If the XML schema data type corresponding to the EXPRESS data type is specified by the map
configuration directive (see 10.2.13) to be long, or any of the other XML schema subtypes of
integer, the integer value shall lie within the bounds specified for that XML schema data type. If
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the actual value cannot be represented as a valid value of the specified XML data type, the value shall
be encoded as specified for integer, but the resulting XML document will not validate under the
configured XML schema.

EXAMPLE 1 The following are valid literals that represent values of an EXPRESS attribute of data type
INTEGER:

-1
0
12678967543233

EXIAMPLE 2 The following example 1llustrates the mapping of EXPRESS attributes of type INTEGER 1atd
thejr corresponding XML data:

In FXPRESS:

ENTITY car;

mileage : INTEGER;

weight : OPTIONAL INTEGER;
END ENTITY;

XML instance data without exp-attribute="attribute-content":

<Car id="i100">
<Mileage>14345</Mileage>
<Weight>2300</Weight>
</Car>

XML instance data with exp-attribute="attribute-content:

<Car id="i100" Mileage="14345" W&ight="2300" />

9.54 Representation of LOGIEAL values

A yalue of EXPRESS data type £0SICAL shall be represented as follows:

— | The character sequence "false' shall represent the LOGICAL value FALSE;
—| The character sequefice 't rue' shall represent the LOGICAL value TRUE;

— | The charactet, Sequence 'unknown' shall represent the LOGICAL value UNKNOWN.

EXIAMPLE\The following example illustrates the mapping of EXPRESS attributes of type LOGICAL into thpir
corfesponding XML representation:

In EXPRESS:
ENTITY car;
front airbag : LOGICAL;
side airbag : OPTIONAL LOGICAL;

END ENTITY;

XML instance data with out exp-attribute="attribute-content":

<Car id="i100">
<Front airbag>true</Front airbag>
<Side airbag>unknown</Side airbag>
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</Car>

XML instance data with exp-attribute="attribute-content":

9.5.

<Car 1d="i100" Front airbag="true" Side airbag="unknown" />

5 Representation of NUMBER values

A value of EXPRESS data type NUMBER shall be represented as specified for datatype decimal in
XML Schema Part 2: Datatypes, unless otherwise specified by a map configuration directive (see
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6 Representation of REAL values

ralue of EXPRESS data type REAL shall be represented, as,specified for XML data type doubldg

[l Schema Part 2: Datatypes, unless otherwise specified by a map configuration directive (
D.13).

TE The general form of content data conforming to“the XML schema double and f1loat data types is
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For the purposes of this Part of ISO 10303, any EXPRESS data type derived from REAL may be
considered to be extended by infinite values and exceptional values, so long as that data type is
specified to be represented by double or float . In such cases, the infinite and exceptional values
shall be represented as specified for the double or float data types in XML Schema Part I:
Structures.

EXAMPLE 1

of EXPRESS type REAL or NUMBER:
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1267.43233E+12
12.78e-2

12

inf

EXAMPLE 2 The following example illustrates the mapping of EXPRESS attributes of type NUMBER and
REAL into their corresponding XML data:

In EXPRESS:
ENTITY car;
power : NUMBER;
mileage : REAL;
weight : OPTIONAL REAL;
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END ENTITY;

[L instance data without exp-attribute="attribute-content":

<Car id="i100">
<Power>320</Power>
<Mileage>14345.7</Mileage>
<Weight>2.3E+3</Weight>
</Car>

[L instance data with exp-attribute="attribute-content":

<Car id="i100" Power="320" Mileage="14345:7" Weight="2.3E+3" />

7 Representation of STRING values

value of the EXPRESS data type STRING sshall be represented as specified for XML data ty
kmalizedString in XML Schema Part 2:-Datatypes.

TE 1 While a STRING value may be-specified by a map configuration directive (see 10.2.13) to use sd
[l schema data type that is a specialization of normalizedString, that doesn't affect the encoding of]

vidual STRING values. It may\affect the representation of aggregate values whose base-type is, or

ved from, STRING (see 9.8)

b characters shall be.encoded using whatever character encoding is specified in the X}
cessing instruction(s)” Exception: if the notation configuration directive applies to the value (
5.8) the value shall’be encoded using the specified notation.

P representation shall be any sequence of the following:

a yalid XML CDATA section as specified in XML 1.0 (see XML 1.0 section 2.7); or

/pe

me
the
is

VIL
see

— a valid XML text string in which every occurrence of the character < is replaced by &1t; and
every occurrence of the character '<' is replaced by 'samp; .

NOTE 2 The character sequence ']]>' cannot appear in a CDATA section.

The XML value may also contain the control codes RETURN (0D) and NEW LINE (0A) but these
control codes shall not be considered part of the EXPRESS STRING value. No other control codes
(00-1F) shall appear, except those that are interpreted as character code selection sequences in the
specified character encoding.
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Characters that are valid characters in an EXPRESS STRING value but not valid in XML data type
normalizedString shall be mapped to a Private Use Unicode Hex value, as specified in Table 6.

Table 6 — Representation of EXPRESS characters invalid in XML
normalizedString
EXPRESS character UNICODE hex representation
08 (BACKSPACE) F0000
0B (VERTICAL TAB) FOO0T
0C (PAGE FEED) F0002

EXIAMPLE The following example illustrates the mapping of EXPRESS attributes of typeySPRING into their
corfesponding XML representation:

In FXPRESS:

ENTITY car;
make : STRING;
car model : OPTIONAL STRING;
options : LIST OF STRING;
END ENTITY;

XML instance data with out exp-attribute="attribute-content":

<Car id="il0">
<Make>Ford</Make>
<Car _model>14345.7</Car medel>
<Options>
<exp:string-wrapper>Leather upholstery</exp:string-wrapper >
<exp:string-wrappexr/>Premium sound package</exp:string-wrapper
</Options>
</Car>

XML instance data with exp-attribute="attribute-content"':

<Car id="ill"* Make="Ford" Car model="Explorer" >
<Optiofisk>
<gxprstring-wrapper >Leather upholstery</exp:string-wrapper >
<gxp:string-wrapper >Premium sound package</exp:string-wrapper
<LOptions>
< Agar>

9.4 “Representation of enumeration items

A value of an EXPRESS ENUMERATION data type — an enumeration item — shall be represented as
the XML string value that corresponds to that enumeration item, as specified in 8.3.3.

EXAMPLE The following example illustrates the mapping of an EXPRESS attribute whose data type is an
ENUMERATION type into its corresponding XML representation:

In EXPRESS:

TYPE b spline curve form = ENUMERATION OF (
elliptic arc, circular arc, parabolic arc, hyperbolic arc,
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polyline form, unspecified);
END TYPE;

ENTITY b spline curve;
degree : INTEGER;
curve form : b spline curve form;
control points : LIST [2:?] OF pt3d;
END ENTITY;

XML instance data without exp-attribute="attribute-content":

<B spline curve id="b1l06">

<Degree>2</Degree>
<Curve form>elliptic arc</Curve form>
<Control points>
<Pt3d>...</Pt3d>
<Pt3d>...</Pt3d>
<Pt3d>...</Pt3d>
</Control points>
</B_spline curve>

XML instance data with exp-attribute="attribute-content":

<B spline curve id="bl06" Degree="2" Curve formslelliptic arc" >
<Control points>
<Pt3d>...</Pt3d>
<Pt3d>...</Pt3d>
<Pt3d>...</Pt3d>
</Control points>
</B_spline curve>

9.7 Representation of values of SELECT types

value of an EXPRESS defined data'type whose fundamental type is a SELECT data type shall
rep

value.

NOTE 1 The EXPRESS data type of the value is always a defined data type or an entity data type.

Th

b instance element shall be a valid member of the XML schema group that corresponds to

furldamental SELECT type of the defined data type (see 8.3.4.2).

NOTE 2 If the\EXPRESS defined data type that is nominally being represented is a specialization of a SELH

dat

h type, itsscorresponding XML data type is a named data type that is a restriction of the complexTy

corfesponding to the SELECT data type, but the content model is the same group.

be

resented as an instance element (se€ 8.4) that corresponds to the EXPRESS data type of the actual

the

CT
pe

WHhen the actual value is an entily instance whose data type, of SOme Supertype thereol, appears in
working select-list of the fundamental SELECT type (see 8.3.4.2), the value shall be encoded as an
entity instance element, as specified in 9.3. But the use of by-value encoding (see 9.3.1) or by-
reference encoding shall be as specified in 9.4.1 for the attribute whose value is being represented..

he

NOTE 3 When the inheritance mapping applies to the entity instance, the entity instance element may represent
a subtype of the data type that appears in the group corresponding to the SELECT data type. However, it will
be a valid member of the group, by virtue of the substitution group properties of the entity instance elements (see

8.5

204

5).
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When the actual value is an instance of a defined data type that appears in the working select-list, the
instance element shall be that corresponding to that defined data type, as specified in 8.4.3, and the
value shall be encoded in the content of the instance element, according to the fundamental type of the
value, as specified in 9.9.

NOTE 4 By the rules of EXPRESS, the actual value cannot be an instance of a specialization of a data type that
appears in the working select-list, unless that specialization itself appears in the working select-list.

If the instance element represents an EXPRESS data type that appears directly in the select-list of the
fundamental SELECT type, the path attribute shall not be present in the instance element.

If fhe mstance element does not represent an EXPRESS data type that appears directly in the selgct-
list of the fundamental SELECT type, the path attribute shall be present in the instance element) ‘The
valpe of the path attribute shall be a sequence of the XML names that correspond to the EXPRHSS
ideptifiers (see 8.1.2) for all of the generalizations of the data type that are actually instantidted in fthe
value. The XML names shall be separated by whitespace and shall appear in order,from outermpost
SELECT type to innermost SELECT type.

NQTE 5 The above rule deals with nested SELECT data types, that is, situations inwhich the actual data typg is
"mere than one type declaration removed" from the required SELECT data type~ In such cases, the pgth
attrjbute of the instance element specifies the "path through the SELECT graph! by which the actual data typ¢ of
thaf value is reached. Per ISO 10303-11, the meaning of the "path" is that thelactual value is an instance of alf of
thejnamed data types on the path (and possibly others).

EXIAMPLE The following example illustrates the representation of\an instance of an EXPRESS SELECT dafa
typg:
In EXPRESS:

TYPE Label = STRING;
END TYPE;

TYPE Length measure = REAL;
END TYPE;

TYPE Traffic light =\ENUMERATION OF (red, yellow, green);
END_TYPE;

TYPE Inner = _SEDECT (Label, Length measure);
END TYPE;

ENTITY Pipe;
Name* : STRING;
END ENTITY;

TYPE S = SELECT (Length measure, Traffic light, Pipe, Inner);
END_TYPE;

ENTITY A;
sn : S;
END ENTITY;

And associated instance data in a Part 21 file:

#10 = A(LENGTH_MEASURE (3.14)) ;
#20 = A(LABEL('Hello, world.')):;
#30 = A(TRAFFIC_LIGHT(.RED.));

#40 = A(#50);
#50 = PIPE('P1-1");
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In XML instance data:

<A id = "i10" >
<Sn><Length measure-wrapper>3.14</Length measure-wrapper></Sn>
</A>

<A id = "i20" >
<Sn path="S Inner">
<Label-wrapper>Hello, world</Label-wrapper>
</Sn>
</BA>

In the above, exp-attribute="attribute-content" was assumed for entity Pipe. That value of exp-attribute

dod

9.8

An

valpe of a defined data type whose fundamental type is an EXPRESS aggregation data type. ]

con

value.

Th
on

Th
for
fol

spd

component yalues, and the value space of the named XML data type comprises only values t
tain no_whitespace, the base-type shall be considered to be a simple data type, and the default vallue

col
of
of

<A id = "i30" >
<Sn><Traffic light>red</Traffic light></Sn>
</A>

<A id = "i40" >
<Sn>
<Pipe Name = "P1-1"/>

</Sn>
</BA>

s not affect the encoding of entity A.

Representation of aggregate values
aggregate value is a value of an EXPRESS aggregation data type (ARRAY, BAG, LIST or SET)
hponent values of an aggregate value are the'wvalues of the base-type that make up the aggreg
P representation of an aggregate value:depends on the EXPRESS data types being represented, 4
the configuration directives that apply to the occurrence of the value.

e XML representation of amaggregate value in a given occurrence shall be as specified in Tabl
the combination of aggregate type, base-type, and tagless that applies to that occurrence,
OWS:

If no map directive applies to the component values (see 10.5.4), the base-type shall be {

cified in the EXPRESS declaration for the aggregation data type. If a map directive applies to

faglessshall be true. If a map directive applies to the component values, and the the value sp

ra
"he
ate

ind

w
~

as

hat
the
hat

hce
be

the, named XML data type includes values that contain whitespace, the base-type shall

cor

1
mﬁmﬂmﬂﬁﬂeﬁﬂmwﬁw IST:

— Simple types are those whose XML representations have simpleTypes and contain no spaces,
including EXPRESS types BOOLEAN, INTEGER, LOGICAL, REAL and NUMBER, named data types that
are mapped to certain XML data types by the map configuration directive as specified above, and
defined data types that are specializations of any of these.

— The value for aggregate-type shall be as specified in the EXPRESS declaration for the aggregation
data type. For the purposes of this table, ARRAY OF OPTIONAL base-type is considered a distinct

aggregate-type.
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— The value for the directive tagless that applies to the aggregate value shall be as specified in 10.5.

— The applicable data type properties and the applicable values of the configuration directives
should be ordered like the columns in the table, and compared one-for-one with the values in each row
of the table.

— The value of the applicable property or directive named in the column matches the value in that
column in a given row only if they are identical. Exception: Any applicable value of a directive
matches a blank cell in the row.

— The applicable values will match all the values in exactly one row of the table. The XML
endoding of the aggregate value shall be as specified in the subclause identified in the Subelafise
column of that row.

Table 7 — Subclause governing XML representation of aggregatévalue
Aggregate type Base type tagless Subclause
ARRAY/LIST Simple true 9.8.1
ARRAY/LIST Simple false 8.2
ARRAY/LIST STRING/BINARY true 9.8.1
ARRAY/LIST STRING/BINARY false 9.8.2
ARRAY/LIST ENUMERATION trug 9.8.1
ARRAY/LIST ENUMERATION false 9.8.2
ARRAY/LIST SELECT 9.8.2
ARRAY/LIST Defined data type 9.8.6
ARRAY/LIST Entity data type true 9.8.4
ARRAY/LIST Entity data type false 9.8.2
ARRAY/LIST Aggregation data type 9.8.5
ARRAY OF OPTIONAL Simple 9.8.3
ARRAY OF OPTIONAL STRING/ABINARY 9.8.3
ARRAY OF OPTIONAL ENUMERATION 9.8.3
ARRAY OF OPTIONAL SELECT 9.8.3
ARRAY OF OPTIONAL Defined data type 9.8.6
ARRAY OF OPTIONAL Entity data type 9.8.3
ARRAY OF OPTIONAL Aggregation data type 9.8.5
SET/BAG Simple true 9.8.1
SET/BAG Simple false 9.8.2
SET/BAG STRING/BINARY true 9.8.1
SET/BAG STRING/BINARY false 9.8.2
SET/BAG ENUMERATION true 9.8.1
SET{BAG ENUMERATION false 9.8.2
SET7BAG SELECT 9.8.2
SET /BAG Defined data type 9.8.6
SET/BAG Entity data type true 9.8.4
SET/BAG Entity data type false 9.8.2
SEFABAC Agpresation-data-type 9-8-5

9.8.1 List-of-values representation of aggregate values

If the XML schema data type corresponding to the EXPRESS aggregation data type has the list-of-
values form, as specified in 8.2.2, the aggregate value shall be encoded as specified in this subclause.

NOTE 1 If the base-type of the aggregate value is BOOLEAN, INTEGER, LOGICAL, REAL or NUMBER, or a

defined data type whose fundamental type is any of these, 8.2.2.3 specifies that the XML schema data type is
derived from xs:1ist.
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NOTE 2 If the base-type is a defined data type whose fundamental type is an ENUMERATION type, 8.2.

specifies that the XML schema data type is derived from xs:1ist.

2.5

NOTE 3 If the base type is, or is a specialization of, a defined data type that has been declared by the map

configuration directive (see 10.2.13) to be represented by an XML data type whose values contain
whitespace, 8.2.2.7 specifies that the XML schema data type is derived from xs:1ist.

no

NOTE 4 Except as noted in Note 3 above, if the base-type is BINARY, STRING, a SELECT type, an entity data
type, or an aggregation data type, this subclause does not apply. But this subclause may apply to the encoding of

aggregate values in a nested aggregate. See 9.8.5.

[ U T C U C U C d C U CIC C N T C vVdlucC U
acdessor attribute, or in the content of an instance element corresponding to the aggregation data-tyy
by|a single XML 1ist value. Each of the component values of the aggregate value,‘shall

EXIPRESS SET or BAG values, the component values may appgar’in any order, but each compon
valpe shall appear exactly as many times as it appears in the aggregate value.

When the component values are values of EXPRESS data’type STRING, or a defined data type wh
furldamental type is STRING, no component value shall contain whitespace.

When the component values are values of EXPRESS data type BINARY, or a defined data type wh
furldamental type is BINARY, each componenhtvalue shall be an octet-string (that is, the length of e
component value shall be a multiple of eight bits).

EXIAMPLE The following example illustrates the representation of aggregates of simple values as XML
insfance data:

In EXPRESS:

TYPE color,~ ENUMERATION OF (red, blue, green, white, black);
END TYPE;

ENTITY\product definition;
package sizes : BAG OF INTEGER;
dimensions : ARRAY [1:3] OF REAL;
options : LIST [1:?] OF BOOLEAN;

the

e),
be
ata

by

of

For
ent

DSC

hse
ich

colors : SET [0:?] OF color;

END ENTITY;

In XML instance data with exp-attribute="attribute-tag"":

<Product definition id = "idl0" >
<Package sizes>1 4 12 12</Package sizes>
<Dimensions>1.2 2 3.4</Dimensions>
<Options>true true false</Options>
<Colors>red blue white black</Colors>
</Product definition>
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In XML instance data with exp-attribute=""attribute-content:

9.8.

<Product definition id = "idlQ"
Package sizes = "1 4 12 12"
Dimensions = "1.2 2 3.4"
Options = "true true false"
Colors = "red blue white black" />

2 Sequence-of-elements representation of aggregate values

If the XML schema data type corresponding to the EXPRESS data type of the aggregate value has the

seduence-of-elements form, as specified in 8.2.2, the aggregate value may be encoded (see Tablel7

spd

NO
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eng

Th
the

component values in the aggregate value.

For
fro

component values shall appear in order of positiofijin the list. For EXPRESS SET or BAG values,
ance elements for the component values may*appear in any order, but each component value shall

ns
apy

If the aggregate value is has no component values, the sequence of XML elements corresponding

the

In

In 1

cified in this subclause.

TE For aggregates whose base-type is an aggregation data type or an entity data type, this clanse does
ly. See Table 7.

p aggregate value shall be represented in the content of the accessor element, Or in the content of
ance element for an outer aggregate element (see 9.8.5), as a sequence of instance elements, ¢
which corresponds to one component value of the aggregate value. Eagh\component value shall
oded in the corresponding instance element, as specified in 9.8.7.

P accessor element, or the instance element for the outer aggregat€, may, but is not required to, h
attribute arraySize. If arraySize is specified, the value of‘arraysize shall be the numbet

EXPRESS ARRAY values, the instance elements for‘the component values shall appear in or|
n lowest index to highest index. For EXPRESS 1L1ST values, the instance elements for

ear exactly as many times as it appears in‘the aggregation.

component values shall be empty,

bach component instance element, the pos attribute shall not be present.

EXPRESS:

TYPE partne = STRING;
END_ TYPES

TYRE\standard part=partno;
END-TYPE;

as

not

an
ich
be

hve
of

der
the
the

to

ENTTTY part:
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id : partno;
description : STRING;
END ENTITY;

TYPE component = SELECT (part, standard part);
END TYPE;

ENTITY assembly;
components : LIST OF component;
END ENTITY;
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In XML instance data:

<Assembly id = "pll04" >
<Components>
<Part ref="p301" xsi:nil="true" />
<Part ref="p315" xsi:nil="true" />
<Standard part>FX-7721-004A</Standard part>
<Part ref="p306" xsi:nil="true" />
</Components>
</Assembly>

9.8,

Th
typ

Th
ns

whiich corresponds to one component value of the aggregate value. Each component value shall

€ng

Th
the
of

val

NO
nui
AR

element. See below.

NO

Foi
fro

component values shall appear in order of position in the list.

In
AR
the

Valte is a LIST, the value of arraySize shall be the number of component values in the aggreg

3 Indexed representation of aggregate values

s representation is selected for a value of an EXPRESS data type that has an EXPRESS aggreg
c of ARRAY OF OPTIONAL, as specified in Table 7.

p aggregate value shall be represented in the content of the accessor element, or in‘the content of
ance element for an outer aggregate element (see 9.8.5), as a sequence of XML’ elements, each

oded in the corresponding instance element, as specified in 9.8.7.

brraySize shall be the declared size of the array. If arrdySize is specified, and the aggreg

€.

TE 1 When the aggregate value is a value of an ARRAY, even an ARRAY OF OPTIONAL, data type,
hber of values in the aggregate value is always equal to the declared size of the array. But in the casg
RAY OF OPTIONAL, they may not all be represented in the content of the accessor or outer insta

EXPRESS ARRAY values, theninstance elements for the component values shall appear in or|
n lowest index to highest index. For EXPRESS LIST values, the instance elements for

cach component qnstance element, the pos attribute shall be present. For a component of
RAY, the value 6f pos shall be the array index of the component value. For a component of a L.T
value of pos'§hall be the position in the list, beginning with 1.

If

compofient values shall be empty.

e aggregate value has no component values, the sequence of XML elements corresponding to

TE 2 For aggregates whose base-type-is.af aggregation data type, this clause does not apply. See Table 8.

ate

an
of
be

e accessor element, or the instance element for the outer aggregate, may, but is not required to, have
attribute arraySize. If arraySize is specified, and the aggrégate value is an ARRAY, the vallue

ate
ate

the
of
hce

der
the

an
5T,

the

When the component value for a given position is not available to the pre-processor, the sequence of
component instance elements shall contain no instance element corresponding to that position.

NOTE 3 A component value can be missing when the primary aggregation data type is ARRAY and its base-type
is declared OPTIONAL. Because the component values must be presented in order, the post-processor can infer
from a break in the sequence of index values that one or more components have no value.

EX

AMPLE This example illustrates the indexed representation of aggregates of STRING values. Compare
with the example in 9.8.2:

In EXPRESS:
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ENTITY product definition;
annotations: ARRAY [1:4] OF OPTIONAL STRING;
END ENTITY;

In XML instance data, where annotations[3] does not exist:

<Product definition id = "id1l0" >
<Annotations>
<exp:string-wrapper pos="1">Requires special process
314</exp:string-wrapper>
<exp:string-wrapper pos="2">Ends to be finished by
hand</exp:string-wrapper>

9.8,

If fhe XML schema data type corresponding to the EXPRESS aggregation data'type has the list-

refi
suf

NO
corl

Th
ac(
by

<exp:string-wrapper pos="4">Check for conformance of material s(
S1106</exp:string-wrapper >
</Product definition>

4 List-of-references representation of aggregate values

of-

erences form, as specified in 8.2.2, the aggregate value shall be encodédas specified in this

clause.

TE 1 This subclause only applies when the base-type of the aggregationAype is an entity data type and
figuration directive tagless=""true" applies to the aggregate value.

e aggregate value shall be represented (in the content of thedaccessor element, in the value of
essor attribute, or in the content of an instance element corresponding to the aggregation data ty
a single XML 1ist value. Each of the component entity instances in the aggregate value shall

the

the

pe)
be

repiresented in the 1ist value by a single value of XML data type IDREF. The IDREF values shall be
sepjarated by whitespace, as specified in XML Schenig' Part 2: Datatypes.
For each of the component entity instances, the unit of serialization shall (somewhere) contain a py-
value entity instance element that represents that entity instance; as specified in 9.3.1. The by-v:ﬂue
enf[y instance element shall have a loeal- XML identifier. In the XML 1ist value, the IDREF value
thaf corresponds to that entity instance-shall be that local XML identifier.
NQTE 2 When this representatiohis used, there is no XML identity constraint (keyref) that guarantees that|the
IDREF values refer to values of the base-type.
Fot EXPRESS ArRRrRAY Values, the IDREF values corresponding to the entity instances shall appeaf in
order from lowest index to highest index. For EXPRESS 1.1ST values, the IDREF values shall appgar
in ¢rder of position:” For EXPRESS SET or BAG values, the ordering of the IDREF values is arbitrgry,
buf each entity(instance shall be represented exactly as many times as it appears in the aggregate
valpe.
If theaggregate value contains no entity instances, the XML 1ist value shall be the empty sequence
of Chraracters:
EXAMPLE
In EXPRESS:

ENTITY Pt3d;

-- additional attributes skipped
END ENTITY;
ENTITY curve;
deflection points : LIST OF Pt3d;
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END ENTITY;

In XML instance data with exp-attribute="attribute-tag":

<Curve id = "idl0" >
<Deflection points>id001 1d002 id003</Deflection points>

</Curve>

<Pt3d id = "id001" >

</§£3d>

<Pt3d id = "idoo2" >

</§£3d>

<Pt3d id = "id003" >

</§£3d>

In XML instance data with exp-attribute="attribute-content:

<Curve id = "idl0" Deflection points="id001 id002"1d003" />
<Pt3d id = "idoo1i" .. />
<Pt3d id = "idoo2" .. />
<Pt3d id = "id003" .. />
9.8.5 Aggregates of aggregate values

This subclause specifies the representation of any-EXPRESS aggregate value (ARRAY, BAG, LIST| or
SET) whose component values are also aggregatg values.

In this subclause, the aggregate value being-represented is called the primary aggregate value, and|its
component values, which are also aggiegate values, are called nested aggregate values. The primpry
aggregate value itself may be nested inside a larger aggregate value, called the outer aggregate valug.

The term deepest underlying fype is used as defined in 8.2.2.4.2. For this subclause, let the valueq of
the]deepest underlying type within the primary aggregate value be designated deepest values.

The representation of\the primary aggregate value shall be as specified in Table 8, depending|on
whether any of the nested aggregation data types is OPTIONAL, and on the value of the configuratjon
dirgctive flatten‘that applies, as follows:

— | The applicable aggregate type and the applicable values of the configuration directive should|be
ordered like the columns in Table 8, and compared one-for-one with the values in each row of the
table.~T'he applicable value of the property or directive named in the column matches the value in that
columm inn a given tow only iI they are identical. EXception: Any value ol a propeity of directive
matches a blank cell in the row.

— The applicable values will match all the values in exactly one row of the table. The representation
of the aggregate value shall be as specified in the subclause identified in the Subclause column of that
TOW.

NOTE There are four choices for this representation: the "sequence-of-rows" structure, as specified in 9.8.5.1,

the "indexed-rows" structure, as specified in 9.8.5.2, the "multi-dimensional array" structure, as specified in
9.8.5.3, and the "serialized-array" structure, as specified in 9.8.5.4.
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Table 8 — Subclause governing XML representation of aggregates of aggregate
values
Aggregate type flatten Subclause
ARRAY OF ARRAY 9.8.54
ARRAY OF ARRAY OF OPTIONAL 9.8.53
ARRAY OF LIST/SET/BAG false 9.8.5.1
ARRAY OF LIST/SET/BAG true 9.8.54
ARRAY OF OPTIONAL AGGREGATE false 9.8.5.2
ARRAY OF OPTIONAL AGGREGATE true 9.8.5.3
SET/BAG/IIST OF ACCGRECATEH falsn Q'Q'Q_l
SET/BAG/LIST OF AGGREGATE true 9.8.5.4
e to Table 8

AGGREGATE shall be any of ARRAY, SET, LIST, BAG,or ARRAY OF OPTIONAL:

5.1 Representation as a sequence-of-rows

P sequence-of-rows representation may be used (see Table 8) when the-XML schema declaratipns
the occurrence are as specified in 8.2.2.4.1. When the sequence-of=rows representation is chosen,
primary aggregate value shall be represented as follows:

P primary aggregate value shall be represented (in the contént of the accessor element, or in the
tent of an instance element corresponding to the primaryyaggregation data type) as a sequencd of
1L elements, each of which corresponds to one compenent value of the primary aggregate value,

p accessor element, or the instance element forcthe primary aggregate, may, but is not required|to,
e the attribute arraySize. If arraySize is specified, the value of arraySize shall be fthe

e element corresponding to each component value shall be an instance element that correspondg to
EXPRESS data type of the component value, as specified in 8.4.2, if the base-type of the primpry
regate is anonymous, or (8:4.3, if the base-type of the primary aggregate is named. Egch

co
co
7,

N

ag
be
ag
co

representation.

ponent value shall be enceded in the corresponding instance element as specified in 9.8.7. Each
ponent value is an aggtegate value itself, and its by-value encoding shall be as specified in Taple
sing the base-type-and the configuration directives that apply to the component.

TE 1 That is, in the content of the instance element representing the component value, the nested/comporjent
egate valuetbecomes the primary aggregate value being encoded, and the current primary aggregate vdlue
mes the outer aggregate value with respect to that component. And the encoding of the nested/comporjent
egate.value depends on its base-type and the other directives that apply to it, as specified in Table 7. The
porient value itself may be an aggregate of aggregate values and may have a different choice| of

When the primary aggregate value is an EXPRESS ARRAY value, the instance elements for the
component values shall appear in order from lowest index to highest index. For an EXPRESS L1ST
value, the instance elements for the component values shall appear in order of position in the list. For
an EXPRESS SET value or BAG value, the instance elements for the component values may appear in
any order, but each component value shall appear exactly as many times as it appears in the aggregate
value.

If

the primary aggregate value has no component values, the sequence of XML elements

corresponding to the component values shall be empty.
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In each component instance element, the pos attribute shall not be present.

When the component value for a given position in the primary aggregate value is not available to the
pre-processor, the representation of the primary aggregate value shall contain an instance element in
that position. The instance element shall be an instance element that corresponds, as specified in 8.4,
to the base-type of the primary aggregation data type. The instance element shall have no content and
instead shall have the attribute xsi:nil="true" and no other XML attributes.

NOTE 2 A component value can be missing when the primary aggregation data type is ARRAY OF
OPTIONAL.

EXIAMPLE Sequence-of-rows representation of a multi-dimensional array of simple types (compare with‘thg
examples in the other subclauses of 9.8.5)

In FXPRESS:

TYPE Matrix = ARRAY[1:3] OF ARRAY[1:2] OF REAL;
END TYPE;

Th¢ value represented using the ISO 10303-21 clear text encoding [1] as:

( (1.0,2.0), (0.0, 4.0), (0.0,5.4) )

is rppresented in XML instance data, using the sequence-of-rows represéntation as:

<Tns:Matrix exp:itemType="Tns:Seqg-doubleM\exp:arraySize="3">
<Tns:Seg-double >1.0 2.0</Tns:Seg-dotuble>
<Tns:Seg-double >0.0 4.0</Tns:Seg-double>
<Tns:Seg-double >0.0 5.4</Tns:Seg=double>

</Tns:Matrix>

In this case, the XML attributes exp : itemTypeland exp:arraySize have fixed values and need not
applear in the XML data, unless required by conventions for the use of the unit of serialization that are outside
the|scope of this Part of ISO 10303. They.are-included here for clarity.

9.8.5.2 Representation as indexed-rows

The indexed-rows representation may be used (see Table 8) when the XML schema declarations [for
thel occurrence are as specified in 8.2.2.4.1. When the indexed-rows representation is chosen, [the
primary aggregate valuc¢_shall be represented as follows:

The primary aggregate value shall be represented in the content of the accessor element, or in the
cofjtent of an instance corresponding to the primary aggregation data type, as a sequence of XML
elements, €ach of which corresponds to one component value of the aggregate value, that is, ¢ne
nedted aggregate value.

The-seeessor-elementor-the-instanee-clementfor-the-primary-aggregate-maybutisnotrequired to,
have the attribute arraySize. If arraySize is specified, and the primary aggregate value is an
ARRAY, the value of arraySize shall be the declared size of the array. If arraySize is specified,
and the primary aggregate value is a LIST, the value of arraySize shall be the number of
component values actually present in the aggregate value.

NOTE 1 When the primary aggregate value is a value of an ARRAY, even an ARRAY OF OPTIONAL, data
type, the number of values in the aggregate value is always equal to the declared size of the array. But in the
case of ARRAY OF OPTIONAL, they may not all be represented in the content of the accessor or primary
instance element. See below.
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The element corresponding to each component value shall be an instance element that corresponds to
the EXPRESS data type of the component value, as specified in 8.4.2, if the base-type of the primary
aggregate is anonymous, or 8.4.3, if the base-type of the primary aggregate is named. Each
component value shall be encoded in the corresponding instance element as an aggregate value itself
as specified in Table 8, using the base-type and the configuration directives that apply to that
component.

NOTE 2 That is, in the content of the instance element representing the component value, the nested/component
aggregate value becomes the primary aggregate value being encoded, and the current primary aggregate value
becomes the outer aggregate value with respect to that component. And the encoding of the nested/component
aggregate value depends on its base-type and the other directives that apply to it, as specified in Table 8. The

repfesentation.
When the primary aggregate value is an EXPRESS ARRAY value, the instance elemehts for the
component values shall appear in order from lowest index to highest index. For an EXPRESS risT
valpe, the instance elements for the component values shall appear in order of position/in the list. For
an EXPRESS SET value or BAG value, the instance elements for the componentcvalues may appeaf in
any order, but each component value shall appear exactly as many times as it appears in the aggregate
valpe.
If |the primary aggregate value has no component values, thecsequence of XML elemants
cofresponding to the component values shall be empty.
In feach component instance element, the pos attribute shdll be present. For a component of|an
ARRAY, the value of pos shall be a decimal integer representing the array index of the compongent
valpe. For a component of a LIST, the value of posihall be a decimal integer representing the
podition in the list, beginning with 1.
When the component value for a given position-is not available to the pre-processor, the sequencd of
compponent instance elements shall contain ngunstance element corresponding to that position.
NQOTE 3 A component value can be~missing when the primary aggregation data type is ARRAY [OF
OPTIONAL. Because the component values must be presented in order, the post-processor can infer from a
brepk in the sequence of index values'that one or more components have no value.
EXIAMPLE Indexed-rows representation of a multi-dimensional array of simple types (compare with the
examples in the other subelauses of 9.8.5)
In FXPRESS:
TYPE Matrix = ARRAY[1:3] OF ARRAY[1:2] OF REAL;
END TYPE;
Th¢ value represented using the ISO 10303-21 clear text encoding [1] as:
( (1.0,2.0), (0.0, 4.0), (0.0,5.4) )
is represented in XML instance data, using the sequence-of-rows representation as:
<Tns:Matrix exp:itemType="Tns:Seqgq-double" exp:arraySize="3">
<Tns:Seg-double pos="1">1.0 2.0</Tns:Seg-double>
<Tns:Seg-double pos="2">0.0 4.0</Tns:Seg-double>
<Tns:Seg-double pos="3">0.0 5.4</Tns:Seg-double>
</Tns:Matrix>
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In this case, the XML attributes exp: itemType and exp:arraySize have fixed values and need not
appear in the XML data, unless required by conventions for the use of the unit of serialization that are outside
the scope of this Part of ISO 10303. They are included here for clarity.

9.8.5.3 Representation as a multi-dimensional array

The multi-dimensional array representation may be used (see Table 8) when the XML schema
declarations for the occurrence are as specified in 8.2.2.4.2. When the multi-dimensional array
representation is chosen, the primary aggregate value shall be represented as follows:

The primary aggregate value shall be represented in the content of the accessor element, or in the
cofftent of an instance element corresponding to the primary aggregation data type, as a sequencd of
insfance elements, each of which corresponds to one deepest value. Each deepest value shall[be
endoded in the corresponding instance element, as specified in 9.8.7.

The accessor element, or the instance element for the primary aggregate, shall have the XML attribute
arraySize. The value of arraySize shall be a sequence of decimal integer values; each of whiich
repiresents the actual size of one dimension of the multi-dimensional array value. The sizes shall
appear in order from the outermost (primary) aggregate to the deepest and shall be separated [by
spdces.

Ex¢eption: When any of the nested aggregation data types was declaréd to be a LIST, the value of the
corresponding dimension shall be as follows: In any given valug-of the the primary aggregation data
type, all of the component values that correspond to that L.T3T”should have the same number| of
c0£ponents, and if so, that number shall be used as the value-for the corresponding dimension. In fthe

(degprecated) case that the component values that correspond to that LIST do not all have the same
nuber of components, the maximum number of compoOnents among those LIST values shall be uged
for[the corresponding dimension in that primary aggregate value.

NQOTE 1 When any of the nested aggregation data types is a LIST, the dimensions given in the arraySize
attrjbute may be different for different instances of'the primary aggregation data type. The rule for determining
the| appropriate value for the variable dimensions is applied separately to each instance of the prinfary
aggregation data type.

NQTE 2 When the primary aggregate value is a value of an ARRAY, even an ARRAY OF OPTIONAL, data
typg, the number of values in thé aggregate value is always equal to the declared size of the array. But in|the
casp of ARRAY OF OPTIONAZ, they may not all be represented in the content of the accessor or primary
insfance element. See below.

NQTE 3 If any of the nested aggregation data types is a LIST, and not all of the LIST values are of the sgme
sizg, it is treated ds-f’it were an ARRAY OF OPTIONAL with a dimension equal to the maximum size of|the
LIET values., -Thenon-existent elements at the ends of the shorter LI ST values do not appear.

Fot EXPRESS ARRAY values, the instance elements representing the component values shall appeaf in
ordecArom lowest index to highest index. For EXPRESS 1.IST values, the instance elemgnts
repIeSTINE the COMpOTEt vaiues siattappear i order of position i the sttt of the compornent
values of each nested aggregate value shall appear before any component value of another nested
aggregate value.

NOTE 4 That is, each component value is represented by a sequence of instance elements for deepest values;
there are no instance elements for any of the nested aggregate values. And the "innermost index", which
corresponds to the most nested aggregate, varies fastest; then the next outer index, and so on.

If any nested aggregate value has no component values, the sequence of instance elements
corresponding to that nested aggregate value shall be empty. If the primary aggregate value has no
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component values, the sequence of instance elements corresponding to the primary aggregate value
shall be empty.

In each instance element, the pos attribute shall be present. The value of the pos attribute shall be a
sequence of decimal integer values separated by spaces. The first integer value in the sequence shall
be the index value corresponding to the component of the primary aggregate value in which this
deepest value occurs. Thus, the first integer value designates a nested aggregate value. The next
integer value in the sequence shall be the index value corresponding to the component of that nested
aggregate value in which this deepest value occurs, and so on. The final value in the sequence shall be
the index of the deepest value in the most nested aggregate value. For a component of an ARRAY, the
integer va 2 Array i o i

valpe shall be the position in the list, beginning with 1.

ACX QO NeC OMpPOoNcn d C O1 g OMmMponecnt o1 4 1le ger

When the component value for a given position does not exist or is not available to the pre-procesdor,
the| sequence of deepest instance elements shall contain no instance elements corresponding to that
compponent.

NQTE 5 A component value can be unavailable when the base-type of the primary aggregation data type, or|the
basp-type of any nested ARRAY data type, is declared OPTIONAL. A component value can be non-existent {f it
corfesponds to a LIST position that is beyond the end of the actual LIST value. (Bécause the component values
muft be presented in order, the post-processor can infer from a break in the sequence of index/position values
thaf one or more components have no value.

EXIAMPLE Multi-dimensional array representation of a multi-dimensional array of simple types (compare wijith
thelexamples in the other subclauses of 9.8.5)

In FXPRESS:

TYPE Matrix = ARRAY[1:3] OF ARRAY[}:2] OF REAL;
END TYPE;

Th¢ value represented using the ISO 10303-21 clear text encoding [1] as:

( (1.0,2.0), (0.0, 4.0),,¥0.0,5.4) )

is rppresented in XML instance datajusing the multi-dimensional array representation as:

<Tns:Matrix exp:arraySize = "3 2">
<exp:doublelpobs = "0 0">1.0</exp:double>
<exp:doubile’pos = "0 1">2.0</exp:double>
<exp:double pos = "1 0">0.0</exp:double>
<exp:@owble pos = "1 1">4.0</exp:double>
<expydouble pos = "2 0">0.0</exp:double>
<e€xp:double pos = "2 1">5.4</exp:double>

<ATas:Matrix>

In this-case the XMI_ attributes exp:itemType and exp:arraySi ze have fixed values and need not
appear in the XML data, unless required by conventions for the use of the unit of serialization that are outside
the scope of this Part of ISO 10303. They are included here for clarity.

9.8.5.4 Representation as a serialized-array
The serialized-array representation may be used (see Table 8) when the XML schema declarations for

the occurrence are as specified in 8.2.2.4.2. When the serialized-array representation is chosen, the
primary aggregate value shall be represented as follows:
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The primary aggregate value shall be represented in the content of the accessor element, or in the
content of an instance element corresponding to the primary aggregation data type, as a sequence of
instance elements, each of which corresponds to one deepest value. Each deepest value shall
encoded in the corresponding instance element, as specified in 9.8.7.

be

The accessor element, or the instance element for the primary aggregate, shall have the XML attribute
arraySize. The value of arraySize shall be a sequence of decimal integer values, each of which
represents the actual size of one dimension of the multi-dimensional array value. The sizes shall
appear in order from the outermost (primary) aggregate to the deepest and shall be separated by
spaces. When any of the nested aggregate datatypes was declared to be a LIST, in any given value of

the

the primm*v ﬂggrpgminn data type all of the companent 3 alues that (‘nrrpqpnnd tothat TIST g

all

haye the same number of components, and that number shall be used as the value for
cofresponding dimension.

NQTE 1 When any of the nested aggregation data types is a LIST, the dimensions given in the ‘@rraySi
attrjbute may still be different for different instances of the primary aggregation data type. The/rule above o

req

ires that the variable dimensions be constant in any given instance of the primary aggregation data type.

For EXPRESS ARRAY values, the instance elements representing the component values shall appea
order from lowest index to highest index. For EXPRESS 1LIST valugs, the instance elemg
representing the component values shall appear in order of position in‘the list. All of the compon
valpes of each nested aggregate value shall appear before any component value of another nes
aggdregate value.

NO
the

e are no instance elements for any of the nested aggregate values. And the "innermost index", wh

corfesponds to the most nested aggregate, varies fastest; thentlie'next outer index, and so on.

If

the primary aggregate value has no component values, the sequence of instance elemg

corresponding to the primary aggregate value shall be empty.

In

he instance element representing each-deepest value the pos attribute shall not be present.

EXIAMPLE Serialized-array representation of a multi-dimensional array of simple types (compare with the
examples in the other subclauses 0f'9.8:5)

In FXPRESS:

TYPE Matrixs=_ARRAY[1:3] OF ARRAY[1:2] OF REAL;
END TYPE;

Th¢ value represented using the ISO 10303-21 clear text encoding [1] as:

iST

(L.0,2.0), (0.0, 4.0), (0.0,5.4) )

the

TE 2 That is, each component value is represented by a sequence of instance elements for deepest values;

ich

nts

ppresented in XML instance data. using the serialized-list values representation as:

<Tns:Matrix exp:itemType="double" exp:arraySize="3 2">
1.0 2.0 0.0 4.0 0.0 5.4</Tns:Matrix>

In this case, the XML attributes exp : itemType and exp:arraySize have fixed values and need not
appear in the XML data, unless required by conventions for the use of the uos that are outside the scope of this
Part of ISO 10303. They are included here for clarity.
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9.8.6 Aggregates of values of defined data types

A value of any EXPRESS aggregation data type whose base-type is a defined data type shall be
represented as specified in Table 7 with the value of base-type chosen as follows:

— If no map directive applies to the component values (see 10.5.4), the base-type for Table 7, shall
be the fundamental type of that defined data type. When the fundamental type of the defined data type
is itself an aggregation data type, the overall "aggregate of aggregate" value shall be represented as
specified in 9.8.5.

— If a map directive applies to the component values, and the values of the named XML data type
cofjtain no whitespace, the base-type for Table 7, or the deepest base-type for Table 8, shall|be
cosidered to be a simple data type.

—| If a map directive applies to the component values, and the values of the named XML"data type
maly contain whitespace, the base-type for Table 7, shall be considered to be STRING.

9.8.7 Instance elements for component values

This clause specifies the encoding of a component value of an aggregate yalue in an instance elemlent
thaf corresponds to the component value.

When the declared base-type being instantiated by the component-yvalue is a defined data type whpse
furldamental data type is a SELECT data type, the component<alte shall be encoded as specified in
9.7

Otherwise, the instance element representing the compenent value shall be an instance element that
corresponds to the EXPRESS data type of the component value.

The component value may be represented by-reference or by-value, according to the configuratjon
dirgctives that apply to the components of the aggregate value, as follows:

— | If the configuration directive content="value" applies to the components (see 10.5.2), or the
conpfiguration directive content='"unspecified" applies to the components and exp-type='"valye"
applies to the data type of the cemponent (see 10.5.3), the representation of the value shall be py-
valpe. If the component yalue is an entity instance, it shall be encoded as specified in 9.3.1;
othlerwise, it shall be encodedas specified in 9.10.1.

— | If the configuration directive content=""ref" applies to the components (see 10.5.2), or the
conjfiguration diréctive content=""unspecified" applies to the components and exp-type='"ro¢t"
applies to the data type of the component (see 10.5.3), the representation of the value shall be py-
reference. [If the component value is an entity instance, it shall be encoded as specified in 9.3.2 or
9.3]3; otherwise, it shall be encoded as specified in 9.10.2.

— | IfD the configuration directive content='"unspecified" applies to the components and
exp-type="unspecified" applies to the data type of the components, the representation of the value
may be either by-reference or by-value. If the value is an entity instance, the value shall be encoded
using one of the representations specified in 9.3, at the discretion of the pre-processor. If the value is
not an entity instance, it shall be encoded using one of the representations specified in 9.10, at the
discretion of the pre-processor.

NOTE When the choice of by-reference or by-value is unspecified, the pre-processor may use other guidelines
and directives to determine which representation to use. In general, the pre-processor should use by-value
representation for values that are not entity instances.
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9.9 Representation of values of defined data types

The representation of a value of a defined data type depends on the fundamental type of that defined

dat

a type (see 8.3) as follows:

— A value of an EXPRESS defined data type whose fundamental type is BINARY, BOOLEAN,
INTEGER, LOGICAL, NUMBER, REAL, or STRING shall be encoded as specified for the fundamental
type in 9.5.

— A value of an EXPRESS defined data type whose fundamental type is an ENUMERATION data type

sh

11 be encoded as Q}'\P{‘iﬁpd inoe6

€ng

(A

NO
Thd

EX]
typ

In 1

XM

oded as specified in 9.7.

effect of a map directive is described in each subclause, where appropriate.

¥xLine segment id="pl06">

A value of an EXPRESS defined data type whose fundamental type is a SELECT data type¢ shall

A value of an EXPRESS defined data type whose fundamental type is an aggrégation data ty
RAY, BAG, LIST, or SET) shall be encoded as specified for the fundamental type-in'9.8.

TE If a map configuration directive applies to the value (see 10.5.4), the representation may be affec

AMPLE 1 This example illustrates the representation of a value of a defined data type whose fundament|
P 1S primitive:
L XPRESS:
TYPE Label = STRING;
END TYPE;
TYPE Length measure = REAL;
END TYPE;
TYPE Plane angle measure.s,REAL;
WHERE
principal value: 0 <= SELF <= 2*PI;
END TYPE;
ENTITY line segment;
name : OPTIONAL Label;
origin : ®Pt2d;
directiqQri): plane angle measure;
lengthy v/ length measure;
END ENELTY;
L instanee data without exp-attribute="attribute-content":

be

ypc

hl

<Name>West race</Name>
<Origin>
<Pt2d ref="pl09" xsi:nil="true" />
</Origin>
<Direction>1.5708</Direction>
<Length>8.2</Length>
</Line_ segment>

In XML instance data with exp-attribute="attribute-content":

220

<Line segment id="pl06" Name="West face"
Direction="1.5708" Length="8.2" >
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<Origin><Pt2d ref="pl09" xsi:nil="true" /></Origin>
</Line segment>

EXAMPLE 2 The following example illustrates the representation of a defined data type (temp_vals) whose
fundamental type is an aggregate type, and the representation of a defined data type (english_name) as a member
of an aggregate value:

In EXPRESS:

TYPE english name= STRING;
END TYPE;

TYPE f temperature= REAL;
END TYPE;

TYPE temp vals = SET OF f temperature;
END TYPE;

TYPE plant list = LIST OF english name;
END TYPE;

ENTITY garden_ info;
temp meas : temp vals;
plants : plant list;
END ENTITY;

XML instance data without exp-attribute="attribute-content":

<Garden info id = "idl0" >
<Temp meas>82.7 76.6 79.8</Temp meas>
<Plants>

<English name>rose</English namée>
<English name>tulip</English hame>
<English name>1ily</Englishname>
</Plants>
</Garden info>

In XML instance data with exp-attribute=""attribute-content:

<Garden info id &£)"idl0" Temp meas = "82.7 76.6 79.8">
<Plants>
<English nafle>rose</English name>
<English“flame>tulip</English name>
<English/name>1ily</English name>

</Planfs>

</Gatden info>

9.10-Representation-of-valuesin-instance-elements

As required by the subclauses of Clause 9 above, values may be represented in instance elements.
This subclause specifies the details of such representations.

This subclause does not apply to the representation of values that are entity instances. Instance
elements representing entity instances shall be as specified in 9.3.
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9.10.1 By-value instance elements for non-entity data types

The instance element shall be of the type that corresponds, as specified in 8.4, to the actual data type
of the value. In particular, when the value represents an instance of a SELECT data type, the instance
element shall correspond to the appropriate data type in the working select list, as specified in 9.7.

NOTE The type of the instance element may not correspond to the declared data type of the EXPRESS attribute
or the EXPRESS aggregation component that contains it. It could correspond to a subtype or a member of the

working select list.

The XML attribute ref shall not be present in the instance element.

If the instance element is an immediate child of the unit of serialization element, the instance_€lemient
shqll have a local XML identifier; the XML attribute id shall be present in the instance elément, gnd
its [value shall be that local XML identifier. Otherwise, the XML attribute id shall not.be present in
the|instance element.

The value shall be encoded in the content of the instance element, according o,its EXPRESS data
type, as follows:

— | If the data type is a primitive data type (BINARY, BOOLEAN, INTEGER; LOGICAL, NUMBER, REAL
or BTRING), the instance element shall be that specified in 8.4.1, andthe value shall be encoded as
spdcified in 9.5.

— | If the data type is an anonymous aggregation data type, thé\instance element shall be that specified
in §.4.2, and the value shall be encoded as specified in 9.8.

—| If the data type is a defined data type whose fundamental type is BINARY, BOOLEAN, INTEGER,
LOGICAL, NUMBER, REAL, or STRING, the instance element shall be that specified in 8.4.3, and the
valpe shall be encoded in the content of that element as specified for its fundamental type in 9.5.

—| If the data type is a defined data type  whose fundamental type is an aggregation data type, fthe
insfance element shall be that specified in 8.4.3, and the aggregate value shall be encoded in|its
conjtent as specified in 9.8.

— | If the data type is a defined data type whose fundamental type is an ENUMERATION type, the
insfance element shall be that specified in 8.4.3, and the value (enumeration item) shall be encoded in

its pontent as specified im9.6.

— | If the data type. is nominally a defined data type whose fundamental type is a SELECT type, fhe
value shall be encoded as specified in 9.7.

— | If the.data type is an entity data type, the value shall be encoded as specified in 9.3.1.

EXIAMPIE A byv-value instance element Pnrrpqpnnding to the EXPRESS data type:

TYPE Matrix = ARRAY[1:3] OF ARRAY[1:2] OF REAL;
END TYPE;

Might be:

<Tns:Matrix id="v107">
<Tns:Seg-double>1.0 2.0</Tns:Seg-double>
<Tns:Seg-double>0.0 4.0</Tns:Seg-double>
<Tns:Seg-double>0.0 5.4</Tns:Seg-double>
</Tns:Matrix>
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And the Tns: Seg-double elements are by-value instance elements representing values of the EXPRESS data
type ARRAY [1:2] OF REAL. The Tns:Matrix element has a local XML identifier, assuming that it
appears as an immediate child of the unit of serialization. The Tns: Seg-double elements do not have local
XML identifiers, because they appear as children of the Tns :Matrix element.

9.10.2 By-reference instance elements for non-entity data types
The value itself shall be encoded in a by-value instance element, as specified in 9.10.1 above. The by-

value instance element shall be an immediate child of the unit of serialization element and shall have a
local XML identifier.

NQTE If a by-value instance element representing this value already exists, it is not necessary to create a‘jew
ong. There can be more than one reference to the same by-value instance element.

The by-reference instance element shall be of the same type as the by-value instance element.

The by-reference instance element shall be empty (have no content) and shall have the XML attribute
xsh:nil="true".

The¢ by-reference instance element shall have the XML attribute ref, and-its value shall be the ldcal
XML identifier for the by-value instance element.

The by-reference instance element shall not have the XML attribuite’ 1 d.

When required by usage, the by-reference instance eleni€nt may have the XML attributes pos| or
path.

The by-reference instance element shall have nosother XML attributes. Any XML attributes that
degcribe the value itself shall appear in the by-value instance element.

EXIAMPLE For the value of EXPRESS data type Matrix given in 9.10.1 above, a by-reference instance elemgnt
wohld be:

<Tns:Matrix ref="v10%" *xsi:nil="true"/>

10| Configuration Language

Clduse 7.2.2.2 specifies“the mapping from an EXPRESS schema to an XML schema. Claus¢ 9
spdcifies the rules~for representing the data described by an EXPRESS schema as XML elements.
These mappings.and representation rules may be altered and further controlled by the configuratjon

Th Tfiguration tanguage Cconsi oTIcCeptually of Statcimer atted—directives. ;
specifies a particular option for mapping an EXPRESS element to XML Schema components, or
mapping data instances described by the EXPRESS elements to XML elements, or both.

A collection of configuration directives that is to be used as a group is referred to as a configuration

file.

This clause specifies the form of a configuration file and the form and meaning of the directives that
can appear in a configuration file.
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Many configuration directives can be applied to specific data types, entities and attributes that appear
in a given EXPRESS schema. Other configuration directives can apply to the whole EXPRESS
schema, or to data types defined in the EXPRESS language. A configuration file that contains only
directives that specify global options and mapping rules for data types defined in the EXPRESS
language proper is said to be schema-independent. A configuration file that contains directives that
apply to specific data types and attributes defined in a given EXPRESS schema is said to be schema-

specific.

Syntactically, the configuration language is XML-based: Directives are represented by XML
elements and XML attributes. A configuration file is represented as a configuration element.

The¢ form of the configuration element is specified in 10.1. The form and meaning of the\each
dirgctive is specified in 10.2.

Ea¢h configuration directive is contained in a scoping element in the content of the confi@guratilon
element. The scoping elements are specified in 10.3. In general, the scoping elemeiit specifies the
scdpe of application of the directive, and the directive itself is specified byran’ XML attribyte.
Copfiguration options too complex to be represented as simple XML attribute,values are represented
by nested elements.

EXJAMPLE The following is an example showing the structure of a configuration file:

<iso 10303 28 wversion= "2.0">
<express id="exp0l" name="Car ownership!>
<[CDATA[

SCHEMA car_ ownership;
TYPE currency=REAL;
END TYPE;
ENTITY person;
name : STRING;
owns : SET [0:?] OF car;
END ENTITY;
ENTITY car;
make : STRING;
car model : STRING;
price : currency;
END ENTITY;
END SCHEMA;

11>

</express>

<donfiguration id="confl" schema="exp0l">
<option contained="true" />

<entity select="person" >
ITTTIDUTE SEIECTt="OWNsS " EXpP-aCtIriDbUte="Type-tag
</entity>

<type select="currency" map="xs:decimal" />

</configuration>
</iso 10303 28>

NOTE In general, examples of the configuration directives are found in Clauses 7.2.2.2 and 9 and in Annex G.
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10.1 The configuration element

A configuration file is represented in the iso 10303 28 element by a configuration element.
The element shall contain one configuration file, either "by-value" or "by-reference". A configuration
element can include other configuration files, possibly contained in other documents, by reference,
using the include element.

The configuration element type declaration is:

<xs:element name="configuration" nillable="true">
<xs:complexType>

Th

valpe provides the reference to.the configuration file for unit of serialization elements within

dod

Th
the
are|
10,

Th
der

<xs:choice minOccurs="0" maxOccurs="unbounded">
<xs:element name="include">
<xs:complexType>
<xs:attribute name="configuration" type="xs:IDREF"
use="required"/>
</xs:complexType>
</xs:element>
<xs:element ref="cnf:option"/>
<xs:element ref="cnf:type"/>
<xs:element ref="cnf:entity"/>
<xs:element ref="cnf:schema" maxOccurs="1"/>
<xs:element ref="cnf:uosElement"/>
<xs:element ref="cnf:uosEntity"/>
<xs:element ref="cnf:rootEntity"/>
</xs:choice>
<xs:attribute name="id" type="xs:ID!\luse="required"/>
<xs:attribute name="targetNamespace!, type="xs:anyURI"
use="optional"/>
<xs:attribute name="schema" type="xs:IDREF" wuse="optional"/>
<xs:attribute name="configuratiion-location"
type="cnf:Segq-anyURI" wuse="optional"/>
</xs:complexType>
</xs:element>

e value of the id XML attribute shall be a local XML identifier for the configuration file. T|

ument, and part of the identifier for references to the configuration file from other documents.

p value of the schema’XML attribute shall be the local XML identifier for the EXPRESS sche
configuration file-refers to, as specified in 5.4. The requirements for use of the schema attrib
specified below)and in 5.6. The interpretation of the schema attribute shall be as specified
1.1 and 10.1.2

b valuetof the targetNamespace XML attribute shall be the URN for the target namesp
ived XML schema (see 8.7).

his
the

ma
ute
in

HCC

The include element incorporates all the configuration directives from another configuration file
into the current configuration file. The value of the configuration attribute shall be the local XML
identifier of another configuration element in the current iso 10303 28 element (see 10.1). The
referenced configuration element may be by-value or by-reference. The schema attribute, if any,
of the referenced configuration element shall be ignored.

EXAMPLE

©ISO 2007 - All rights reserved
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<include configuration="confl"/>
..<option contained="false" />
</configuration>

10.1.1 By-reference representation of a configuration file

When the configuration file is represented by-reference, the configuration-location XML
attribute shall be present and its value shall identify one or more resources that contain the
configuration file by-value (see 10.1.2). A URI in the value shall be either a URI having no local part
or have the form: uri#id, where uri is a URI conforming to IETF RFC 2396 that locates the
respurce, and the fragment identifier id is an XML identifier local to that resource that identifiesa py-

valpe configuration element.

NQOTE 1 By convention, the value of configuration-location is either a single URI, or a list'of URI$ of
which the first is a URN that identifies the configuration file globally, and all of the others are-possible locatipns
of the text.

When the configuration file is represented by-reference, the content of the configuration elemlent
shdll be empty.

When the configuration file is represented by-reference, the schema attribute is optional. If it is pot
prasent, the value of the schema attribute in the by-value configtGration element, if any, is used.
If the schema attribute is present, its value overrides the valueif‘any, of the schema attribute in fthe
by{value configuration element. If neither the by-referénce configuration element nor the py-
value configuration element specifies the associated EXPRESS schema, every unit of serialization that
usgs this configuration shall identify the EXPRESS schema for that unit of serialization (see 9.2.6.1).

NQTE 2 The by-value configuration element Could, for example, configure a STEP module schema,
while the by-reference configuration element-configures a larger EXPRESS schema that interfaces that
moflule. In this case, both configuration elements would have schema attributes, but the value for the [py-
refgrence configuration element (for the'interfacing EXPRESS schema) would override the value for [the
by-palue configuration element (forthe module schema).

1041.2 By-value representation of a configuration file

When the configuration file is‘represented by-value, the content of the configuration element shall
be hon-empty, and the eontained XML elements shall conform to the specifications of 10.3.

When the configufation file is represented by-value, the configuration-location XML attribute
shdll not be present.

The¢ schéma attribute shall be present in all by-value configuration elements, except thpse
repiresénting configuration files that are schema-independent, as defined above.

10.2 Configuration options

This subclause defines the options that may be specified in the configuration file. These options may
appear as attributes of one or more of the entity, type, attribute, inverse, aggregate or option
scoping elements (see 10.3).

Configuration options may conflict with each other. In the event that such conflicts occur, the
declaration effecting the most specific declaration shall have precedence. attribute declarations have
the highest priority; followed by type declarations, followed by entity declarations, followed by
entity-level options for the supertypes, followed by global options, which have the lowest precedence.
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Exception: When an attribute directive conflicts with a type directive for the data type of the
EXPRESS attribute, and that data type is named (not anonymous) in the EXPRESS schema, the type
directive overrides. All non-conflicting options do have an effect.

NOTE When the type directive affects the XML Schema declaration for the data type, the accessor cannot be
declared to have that data type and alter it.

For each EXPRESS entity, type and attribute, the applicable set of declarations in the configuration
file shall be applied to the object. When two conflicting options are at the same level of precedence,
the resulting configuration is not defined by this part of ISO 10303. Similarly, when conflicting
directives for the same EXPRESS attribute are inherited in a subtype, the resulting configuration is not
deffined by this part of ISO 10303.

10.2.1 name

The name configuration option specifies the name for the XML element or attribute that’corresponds
to an EXPRESS data type or attribute. The name specified for each data type shall*be unique within
the|namespace for the derived XML schema, and the name of each attribute must-be unique within fthe
owping entity. If the name option is not specified, the XML element or_attribute name shall|be
detfived from the EXPRESS definition name (see 8.1.2). The name attribute-has no default.

The value specified by the name configuration option is used verbatim and overrides any specified
naming-convention.

102.2 exp-type

Th¢ exp-type configuration option applies to EXPRESS4iamed data types and EXPRESS entity data
types. This option determines whether an EXPRESS data type is represented as a root instance
element or as a contained element. The option, shall have one the following values: root, value, or
ungpecified. The default value is unspecified.

—| If the value is root, every instance of\the entity data type shall be represented by an independent
entjity instance. Every EXPRESS attribute whose value is an instance of that named data type shalll be
represented by-reference, and not.by-value. This option is overriden by the following attribute
spdcific configuration options: exp=attribute=""no-tag", content=""value".

— | If the value is value, the'named data type is represented by-value in all cases. This is overriden| by
the]attribute specific configiration option content=""ref".

— | If the value is¢unspecified, the choice of representation of the named data type is determined|by
othler options, of\left to the preprocessor.

102.3 content

Th¢ centent configuration option determines whether the value of an EXPRESS attribute whose data
typ€ is an entity is represented by-relerence or by-value. 1he option must have one the following
values: value, ref, or unspecified. The default value is unspecified.

— If the value is value, the attribute shall be represented by-value. This option conflicts with the
exp-attribute="attribute-content" and exp-type="root" (of the entity referenced) options.

— If the value is ref, the attribute shall be represented by-reference. This option conflicts with the
exp-attribute=""no-tag"and exp-type="value" options.

— If the value is unspecified, the choice of representation of the attribute value is determined by
other options, or left to the preprocessor.
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NOTE It may not be possible to honor the contained option when processing circular data structures, so the
resulting XML schema allows an attribute that is declared content="value' to contain a reference.

10.2.4 aggregate-content

The aggregate-content option determines whether the base element values of a (possibly nested)
aggregate value are represented by reference or value. The option must have one the following
values: value, ref, or unspecified. The default value is unspecified. This option is equivalent to a set
of nested aggregate configuration elements where:

— The number of nested aggregate elements is equal to the number of dimensions the XML
representation of the aggregate.

— | The innermost element has a content configuration attribute with the same value as the ‘valug of
the]aggregate-content option.

EXIAMPLE In an entity configuration element, and for an entity that contains an attribute named agg that is
dedlared as a one-dimensional EXPRESS aggregate, the declaration:

<attribute select="agg" aggregate-content="ref" />

is ejkactly equivalent to the configuration:

<attribute select="agg" >
<aggregate content="ref" />
</attribute>

102.5 exp-attribute

The¢ exp-attribute configuration option determines, how an EXPRESS attribute is represented| in
XML. The option shall have one the following values: double-tag, attribute-tag, type-tag, no-tag,
noitag-simple, unspecified, or attribute-content. The default value is attribute-tag, unless fhe
datptype of the attribute is an entity datatypesin which case the default is double-tag.

—| If the value is double-tag, the atfribute, if it is an entity type, is represented by a pair of nesfed
XML elements: one for the attribute, and one for the entity that populates it.

— | If the value is attribute-~tag, the attribute, if it is an entity type, is represented by a single XML
element representing the~attribute. If the data type of the EXPRESS attribute has subtypes, fthe
element shall contain aiXsi:type element that identified the type of the value.

— | If the value s, _type-tag, the attribute, if it is an entity type, is represented by a single XML
element representing the entity. It is an error to specify this option if the data type of the EXPRHSS
attfibute has(subtypes, or if there is more than one attribute in the entity with the same data type, of if
the|attribute is an anonymous aggregate and the inheritance-free mapping applies.

— [Ifthe value is no-tag, the attribute is replaced by the set of attributes of the entity that is its value.
It is an error to specify this option if the value is polymorphic, or if the resulting element has an
attribute name that conflicts with more than one value. This option conflicts with exp-type="root",
and content=""ref"".

— If the value is no-tag-simple, the attribute is represented as an XML text node in the
complexType of the owning entity. It can occur only once per configuration directive <entity>. All
other attributes of this EXPRESS entity may be set to exp-attribute="attribute-content" only.

Example

<Translation xml:lang="de-DE" >Luftsack</Translation>
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— If the value is attribute-content, the attribute is represented by an XML attribute. This option
conflicts with exp-type="value" and content="value".

— If the value is unspecified, this option has no effect, and other options are used to determine how
an attribute is represented.

10.2.6 entity-attribute

The entity-attribute configuration option determines the XML representation of EXPRESS attributes
thaf are entity data types. entity-attribute can only be specified on the option configuration elemg¢nt.
The option shall have one the following values: double-tag, attribute-tag, or attribute-content) The
deflault value is double-tag. Specifying entity-attribute provides the equivalent of specifying exp-
attyibute for all attributes that are entity data types, and can be overriden by the €xp-attribpte
dirgctive.

10.2.7 concrete-attribute

The¢ concrete-attribute configuration option determines the XML representation of EXPRHSS
attfibutes that are non-entity data types. concrete-attribute can only“be specified on the optjon
cofjfiguration element. The option shall have one the following values) double-tag, attribute-tag) or
attribute-content. The default value is attribute-tag. Specifying concrete-attribute provides the
eqyivalent of specifying exp-attribute for all attributes that@atre“non-entity data types, and can|be
ov¢rriden by the exp-attribute directive.

102.8 tagless

The tagless option is used to specify that aggregate elements are, where possible, to be represented
without tags for the individual elements. This option may have the values true, false, or unspecifed.
The default value is unspecifed.

When the value of tagless is true, theraggregate values shall be represented by the xs:1ist fqrm
(whitespace delimited list of elements).

When the value of tagless is ‘false, the aggregate values shall be represented by the list of instafce
elements form (each aggregate element mapped to an XML element).

When the value is un$pecifed, it is considered to be true for the base-types BOOLEAN, INTEGER,
LOGICAL, REAL,NUMBER, ENUMERATION, and for defined data types that are specializations of thgse,
and false for all.others.

If this optien is specified on an attribute configuration element, the data type of the attribute must| be
eitler an‘anonymous aggregate or a defined type whose fundamental type is an aggregate. In tlhis
case, this option specifies the representation of that attribute in all of the entity instances.

If this option is specified on an aggregate configuration element, it determines the representation of
the values of that aggregate (which may be nested in another aggregate value).

If this option is specified on a type configuration element, the type must be either an anonymous

aggregate or a defined type whose fundamental type is an aggregate. In this case, this option specifies
a default value for the given type of aggregate regardless of where it appears.
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Tagless = "true" can be explicitly specified for attributes whose data type is an aggregation of
STRING, BINARY, or an entity data type, or a defined data type whose fundamental type is STRING or
BINARY.

When the configuration directive tagless=""true" is explicitly specified for an aggregation data type
whose base-type is (or is derived from) STRING, the actual values of the members of the aggregate
value shall contain no whitespace.

When the configuration directive tagless=""true" is explicitly specified for an aggregation data type
whose base- type is, or is derived from, BINARY, it is not possible to spe01fy the extra bits XML
attrib 2 a % % tet-
strings (that is, their lengths shall be exact multlples of 8).

When the configuration directive tagless="true" is explicitly specified for an aggregation data type
whpse base-type is an entity data type, the actual values of the members of the aggregaté-value shall
be pntity references.

Fof an aggregation data type that is ARRAY OF OPTIONAL, the value of tagless.shall be (overridden
to be) false for all uses of that type.

102.9 flatten

Th¢ flatten option is used to represent nested aggregate values as a*one-dimensional collection. The
value shall be one of true or false. The default value is true.

If the value is false, each nested aggregate value is represented as a separate XML value.

If the value is true, all of the nested aggregate values are serialized into a single aggregate value — the contenf of
a single XML element — by the serialization rules specified in 9.8.5. That is, flatten=""true" shall be interprgted
as fpplying to the target (usually outermost) aggregation data type and to every anonymous aggregation data
typg nested directly within it.

If this option is specified on an attribute configuration element, the data type of the attribute must| be
either an anonymous aggregation- data type or a defined type whose fundamental type is|an
aggregation data type. In this case,this option specifies the representation of that attribute in all of the
entjity instances.

If this option is specified~on an aggregate configuration element, it determines the representation| of
the| values of that aggregation data type and those nested within it (which may all be nested in another
aggregate value).

If this options specified on a type configuration element, the type must be either an anonymgus
aggregation-data type or a defined type whose fundamental type is an aggregation data type. In this
case, this{option specifies the value of flatten for all uses of the specified data type.

Whenever the value of flatten is true, the affected aggregate structures should be "rectangular™, that
is, the number of component values in each dimension should be consistent over the entire aggregate
value.

10.2.10  use-id
The use-id option indicates whether the by-value representation of an EXPRESS attribute whose data

type is an entity data type, or an aggregation data type whose base-type is an entity data type, shall
have an id attribute. The value shall be true or false. The default value is false.
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Use-id shall only occur in an attribute element or an aggregate element in the content of an attribute
element. It applies only to entity instances that are, or are contained in, values of that specific
attribute.

When use-id= "true", the EXPRESS entity instances that are values of the EXPRESS attribute shall
always be represented by-value (see 9.3.1), and the corresponding by-value instance elements shall
include an id attribute, enabling the entity instance elements to be referenced. If use-id="true"
applies to an EXPRESS attribute, one of exp-attribute="double-tag" and exp-attribute="type-tag"
shall also apply to that attribute. The entity instance that is the value of the attribute shall not be
representated by value more than one time in the unit of serialization.

When use-id= "false", the representation of the value of the EXPRESS attribute shall not include|an
id XML attribute.

NQTE An EXPRESS attribute for which use-id = "true" could be interpreted as an alternate location in which
roof elements can occur.

10.2.11 keep

Th¢ keep option controls the mapping of EXPRESS ENTITY, TYPE, ATTRIBUTE, INVERSE|or
DERIVEd attributes to the derived XML schema. The value shall be true.or false. The default vallue
forl ENTITY, TYPE, and ATTRIBUTE attributes is true. The, default value for INVERSE and
DERIVEA attributes is false.

Kegp shall occur on an entity, type, attribute or inverse element. It may also apply to EXPRHSS
attfibutes that are inverted by an invert directive.

When keep= "false" applies to an EXPRESS ENTITY,” the entity and all of its attributes are excludled
from the derived XML schema.

When keep= "false" applies to an EXPRESS TYPE, the type is excluded from the derived XML
schema.

When keep= "false" applies to an EXPRESS ATTRIBUTE, the attribute is excluded from the deriyed
XML schema and cannot be usediin any inverse configuration (see 10.3.5).

When keep= '"false" applies to an EXPRESS INVERSE or DERIVEd attribute, the element is
exdluded from the derived XML schema.

When keep= "true! applies, the EXPRESS attribute shall be mapped to an accessor element| or
attfibute in theydeérived XML schema.

NOTE keep= "false" applied to an EXPRESS ENTITY, TYPE or ATTRIBUTE was introduced to support
thejmapping of lower conformance classes within existing APs.

10.2.12 keep-all
The keep-all directive provides a method for globally assigning the 'keep' directive to all EXPRESS
INVERSE or DERIVEd attributes. The values may be derive, inverse, derive inverse, or the value

may be unset. The default value is unset.

When the value is derive, the keep= '"true" directive shall apply to all EXPRESS DERIVEd
attributes.
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When the value is inverse, the keep= "true" directive shall apply to all EXPRESS INVERSE
attributes.

When the value is derive-inverse, the keep= "true" directive shall apply to all EXPRESS INVERSE
or DERIVEd attributes.When the value is unset, the keep= "true" directive shall not apply to any
EXPRESS INVERSE or DERIVEd attributes.

A keep directive specified explicitly for an EXPRESS attribute shall override any directive applied by

the
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keep-all directive.

2, I 3 |||ap

e map directive declares the XML data type that shall be used to represent a given EXPRESS data
c. The possible values of the map directive depend on the EXPRESS data type, and are|speciffied
pw. The map attribute has no default.

s option may also be used on an entity element that configures an EXPRESS ENTITY. In this cdse,
option specifies the complex type from which the current complexType is. derived by extensipn.

e possible values of the map may be any complexType of the generated XML schema.

e, the option specifies the representation for all values of that EXPRESS data type wherever t
ur. The map option shall not be used for any other EXPRESS data type.

s option may be used on an attribute element that cenfigures an EXPRESS attribute whose d
e is any of BINARY, INTEGER, NUMBER, REATx\Or STRING, or a defined data type wh
damental type is one of these. In this case, the Option specifies the representation for all values

thak EXPRESS attribute.
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s option may be used on an inverse ¢lement that configures an EXPRESS attribute whose d
e is any of BINARY, INTEGER, NUMBER, REAL, or STRING, or a defined data type wh
damental type is one of these. In'this case, the option specifies the representation for all values

that EXPRESS attribute.
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2.13.1 Mapped types for EXPRESS BINARY

any EXPRESS data type whose fundamental type is BINARY, the following XML Sche
atypes are permitted as values of the map directive:

xs:hexBinary;

xssbaseb4Binary.

s option may be used on a type element that configures an EXPRESS BINARY, INTEGER, NUMBF
L, or STRING data type, or a defined data type whose fundamental type is one of these. In 3}115
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10.

132 Mapped types for EXPRESS INTEGER

For any EXPRESS data type whose fundamental type is INTEGER, the following XML Schema
datatypes are permitted as values of the map directive:

232

xXs:integer;
xs:decimal;

xs:long;
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xXs:int;

xXs:short;

xs:byte;
xs:unsignedLong;
xs:nonNegativelnteger;

xs:nonPositivelInteger;

NO
affq
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Sclhema datatypes are permitted as values of the map directive:
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xs:positivelInteger;
xs:negativelnteger;
Xs:year.

TE Except for year, this assignment affects the value space, but not the encoding:~ Choosing year §
cts the encoding.

2.13.3 Mapped types for EXPRESS NUMBER or REAL

any EXPRESS data type whose fundamental type is NUMBER or REAL, the following X]

xs:double;
Xs:decimal;
xs:float.

TE This assignment affects the value spaee and the encoding.

AMPLE The following example causes the EXPRESS REAL type to be represented by an xs:decimal valye,

the positive length measure fype (a defined type, whose ultimate underlying type is REAL) by an xs:dou
[L type:

<type select&’real" map="xs:decimal"/>
<type seleCk~"positive length measure" map="xs:double"/>

2.13.4 ‘Mapped types for EXPRESS STRING
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an\EXPRESS data type whose fundamental type is STRING, the following XML Sche]

atypes are permissible as values of the map directive:
Xs:string;

xs:language;

Xs :Name;

XS :QName;

xs : NMTOKEN;
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— xs:anyURI.

NOTE This assignment affects the value space, but not the encoding of the value. It may also affect the
encoding of ARRAY/BAG/LIST/SET OF the data type.

10.2.14 naming-convention
The naming-convention attribute declares the default naming convention to be used to represent an

EXPRESS identifier. This option may have the values initial-upper, camel-case or preserve-case.
The default value is initial-upper.

Th{s option may only be specified globally on the option configuration element.

When the naming-convention option has the value initial-upper, the naming convention shall‘be: the
firdt letter is capitalized, and the rest of the identifier shall be lowercase.

When the naming-convention option has the value camel-case, the naming convention shall be: the
firdt letter is capitalized, the first character following an underscore is capitalized all other characters
in fhe identifier shall be lowercase, and underscores shall be deleted from the XML name.

Wlhen the naming-convention option has the value preserve-case, the XML name corresponding to
an EXPRESS identifier shall be identical in letter case to the representation of the identifier in the text
of the EXPRESS schema. A conforming pre-processor is not-réquired to support this value [for
naming convention.

NQTE The preserve-case option requires that an EXPRESS*précessing tool must preserve the case of |the
ideftifiers. Conformance with [ISO-10303-11 (EXPRESS language) does not specify this behaviour.

10.2.15 inheritance

Th¢ inheritance attribute controls the use of XML "inheritance" in the derived XML schema. The
valpe is true or false. The default value isfalse.

Inheritance can only occur on an option or entity element. By setting inheritance at the optjon
element, the global behavior is défined. This can be overridden by entries at the entity element. For
detpils about when the inheritance mapping is allowed, see 8.5.

WHhen the value of the inheritance attribute is true, XML schema inheritance shall be used where
pogsible in the generated XML schema.

WHhen the value<of the inheritance attribute is false, the inheritance-free mechanism shall be used in
generating the XML schema.

102.16 notation

Thé-rrotati

0 O1-2 pttte-Sharrnave—tne —rotatton
XML attribute with the value given for this directive. The value of the notation attribute shall be a
MIME type, as specified by Extensible Markup Language (XML) 1.0, that is, it shall identify an
encoding registered in the IANA MIME type registry.

10.2.17  tag-source and tag-value
The tag-source attribute specifies that the name of the XML element representing each instance of

the configured entity data type shall be chosen based on the value of an EXPRESS attribute of that
entity instance. The value of tag-source shall be the name of one of the following:
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an EXPRESS attribute that is declared in the entity declaration for the owning entity data type;

an EXPRESS attribute that is inherited by the owning entity data type;

— an EXPRESS attribute that is associated with the owning entity data type by an inverse
configuration directive;

— an EXPRESS attribute that is associated with the owning entity data type by an entity-valued
attribute to which the exp-attribute=""no-tag" directive applies (see 10.5.1.5).

The tag-values attribute shall specify all possible values of the EXPRESS attribute designated by the

value of tag-source.

NO
EX]

EX]

Thg

can|

TE The use of the exp-attribute=""type-tag" and inverse option can be used to referenc€)non-Ig
PRESS attributes.

AMPLE

following configuration

<entity select="product" >
<inverse invert="cc_design person and organization assignment.item
exp-attribute="type-tag">
</entity>

<entity select="cc design person_and organization assignment”
tag source="role label"
tag values="design supplier configu¥ation manager contractor
classification officer">
<attribute select="role" name="role label" exp-attribute="type-
tag"/>
</entity>

<entity select="person and,organization" exp-attribute="type-tag"/>

result in the following instance data.

<product id="i34!">
{product atts}
<design_ supplier>
<person>
{person atts}
<person>
<otganization>
{org atts}
</organization>
</design supplier>

cal

b

x/product>

10.

2.18 namespace

The namespace option is used to specify the xmlns namespace declaration to be used for a specified
dataset. If the namespace option is not specified, the namespace shall be determined by the pre-
processor as specified in 8.7. The value of alias shall be a namespace URI. The value of prefix shall
be a prefix representing the namespace URI. The alias and prefix attributes have no default.
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10.2.19 ref

The ref option controls the mapping of an EXPRESS attribute to the derived XML schema. The
value of the ref option shall be a qualified name that refers to an XML attribute or element defined in
one of the associated namespaces (see 8.7).

For the EXPRESS attribute to which the ref option applies, the mapping specified in 8.6 shall not be
used. If exp-attribute="attribute-content" applies to the EXPRESS attribute, the corresponding
XML schema declaration shall have the form:

<xs:attribute ref="xxx" use="usage" />

Otllxerwise, the corresponding XML schema declaration shall have the form:

<xs:element ref="xxx" minOccurs="zero-or-one" />

whEre, in either case:

— | xxx is the value of the ref option;

—| usage is "optional" if the EXPRESS attribute is OPTIONAL; otherwise "required";
— | zero-or-one is "0" if the EXPRESS attribute is OPTIONAL; othetwise "1".

Ref can only occur on an attribute or inverse element. If\ref appears in an attribute or invefse
dirgctive, the following options shall not appear in it: namée}keep, use-id, map, implementation.

NQTE The value of ref must be resolvable in the associated.namespaces.
102.20  use

Th¢ use option controls the minimum cardindlity of an EXPRESS attribute when it is mapped to fthe
derfived XML schema. Use can only occlr on an attribute element.

When use="optional" is specified,"the EXPRESS attribute shall be mapped to the derived XML
schema using a minimum cardinality of zero. That is, it shall be declared minOccurs="0"|or
use="optional", accordingto the nature of the accessor.

When use="required!""is specified, the EXPRESS attribute shall be mapped to the derived XML
schema using a mrimimum cardinality of one. That is, it shall be declared minOccurs="1"|or
us¢="requiredaccording to the nature of the accessor.

NOTE 1 wse="optional"” and minOccurs="1" are the language defaults for XML schema and fan
thefefore be-omitted in the derived schema.

NO hebasetyp

H9e—0 ; o ia ="poaui
bound of 0, the lower bo

WEr

und of the aggregate is raised to 1
10.2.21  implementation

The implementation option controls the mapping of an EXPRESS entity data type or an EXPRESS
attribute to the derived XML schema. The value of the implementation attribute shall be an XML

schema type specification — a simpleType definition, or a complexType definition.

If the implementation option applies to an entity data type, its value shall be the XML data type that
corresponds to that entity data type. The definition that is the value of the implementation option
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shall appear verbatim in the derived XML schema instead of the definition of the XML data type that
would otherwise correspond to the entity data type.

NOTE 1 In this case, the XML type definition will include the name by which this data type will be identified.

If the implementation option applies to an EXPRESS attribute, its value shall be the XML data type
for the corresponding accessor element. In the derived XML schema, the XML data type specification
that is the value of the implementation option shall appear verbatim as the data type of the accessor
element.

NOTE 2 In this case, the XML type definition need not, and probably should not, include a name.

NQTE 3 It gives the user total control (and responsibility in case of errors) over how the EXPRESS el¢mert is
repfesented in the generated XML schema by providing its final XML representation as the content of this
optjon.

implementation can only occur on an entity or attribute element.

If implementation appears in the configuration of an entity data type, the following options shall hot
appear: tag-source, tag-values, map, keep, exp-attribute, tagless. If name appears, it shall be the
namne of the instance element, and the basis for other names corresponding’to the selected entity data
typle, but not (necessarily) the name of the corresponding data type. ~In addition, the content of fthe
entity directive shall be empty.

If implementation appears in the configuration of an EXPRESS attribute, the following options shall
nof appear: map, keep, exp-attribute, tagless, use, use-id,-notation, ref.

NQTE 4 Because the XML Schema definition in the value*of implementation will use XML-specific charactprs,
the|representation will be either a CDATA section or use'the replacement rules for XML-specific characters that
arefspecified in the XML specification. For example "<%is coded as "&1t ;"

NQTE 5 The validity of the given construct is the-fesponsibility of the user.
102.22  facet

The¢ facet option controls the mapping of an EXPRESS ENTITY to the derived XML schema.| It
prdvides an XML attribute, which cannot be derived by applying any of the other EXPRESS to XIML
mapping rules, to be added\to the generated XML complexType. It may be used, for example, wheh it
is fjecessary to create an-abstract XML complexType from a non-abstract EXPRESS entity. facet ¢an
only occur on an entity element.

EXIAMPLE

<entlty select="simple property association"
name="simple property value" facet="abstract=true">

</entity>
NOTE The value of this option must be an XML attribute valid in the context to be applied.
10.2.23  generate-keys

The generate-keys option controls the use of identity constraints and other complex XML schema
constraints needed for validation of all EXPRESS constraints that are expressible in the XML Schema
language. When generate-keys='"true", the full validation capabilities provided by conformance
class 2 of an XML schema document (see 4.2) are enabled. When generate-keys=""false", the
complex XML schema constraints do not appear in the derived XML schema.
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generate-keys can only occur on an option element.

NOTE The generation of key and keyref constraints is handled at the schema level, and therefore constraints

are

10.

defined for every data type and usage in the schema, or not at all.

2.24 embed-schema-items

The embed-schema-items option causes elements and supporting items from the Base XML Schema
(Annex C) to be embedded in the resulting schema, obviating the need to import these schemas. The
value shall be true or false. The default value is false.
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en the value 1s true, all XML data type definitions, attribute declarations and element declarati
n Annex C that are used (directly or indirectly) in the definitions and declarations required for
text EXPRESS schema shall be copied verbatim into the resulting schema.

.25  alias and prefix

b alias and prefix options are used to specify the namespace prefix to be~used for a specif
hespace. If the alias and prefix options are not specified, the prefix shall be determined by the g

h prefix representing the namespace URI. The alias and prefix attributes’have no default.
2.26  select

p select configuration option specifies the collection of EXPRESS data types to which an entity
e scoping directive applies. The members of that collection are identified by their EXPRH
ntifiers. The value of the select XML attribute spe€ifies a list of patterns. The entity or ty
pctive shall apply to every EXPRESS data type_in,-or interfaced into, the context schema wh
ntifier matches any of the patterns in the list.

e select attribute has no default value. The-values of the select attribute shall conform to the X))

<xs:simpleType name="patterns">
<xs:restriction>
<xs:simpleType>
<xs:list iftemType="xs:normalizedString" />
</xs:simpleType>
<xs:minLedegth value="1"/>
</xs:restriétion>
</xs:simpléType>

it is, the ¥alue shall be a simple list of one or more pattern strings, each of which is composed
irely of‘characters from the list specified in Table 9.

bns
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cessor as specified in 8.7. The value of alias shall be a namespace URL.\.The value of prefix shall
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Table 9 — Pattern strings for select

Pattern element

Matching rule

any letter Matches that letter. If naming-convention=""preserve-case" is specified, upper case
letters are distinguished from lower-case letters; in any other case they are not
distinguished.

any digit matches that digit.

B matches the LOW LINE character (underscore)

? matches any (one) character.

@ matches any letter.

# matches any digit

A matches any upper case letter when naming-convention=""preserve-case" is'specified;
matches any letter otherwise

~ matches any lower case letter when naming-convention=""preserve-case'is specified;
matches any letter otherwise

! The pattern element includes the next pattern character. The pattern-element matches
any character that (next) pattern character does not match. For example, !@ matches
any character that is not a letter; ! matches any character that is not a LOWLINE.

* The pattern element includes the preceding pattern element.) It matches zero or more
consecutive occurrences of that pattern element. Exception: ?* does not match the firt
character that matches the next pattern element, if dny.” For example, In ?* , the 7*
element matches every character up to, but not iicluding the first LOW LINE, and thq _
element matches that LOW LINE, if any.

+ The pattern element includes the precedingpattern element. It matches one or more

consecutive occurrences of that pattern element. Exception: 7+ does not match the firf

character that matches the next patterm-element, if any.

-

o]

For each EXPRESS data type identifier in, or interfaced into, the context schema, and each patterr
the|list, the matching algorithm is as follows

—| Each character of the pattern string is compared to the corresponding character(s) of the identif
as $pecified in Table 9. If any pair of corresponding characters does not match, the identifier does

magch that pattern.

— | If all characters of the pattern string match corresponding characters of the identifier, and
ideptifier has no unmatched characters, the identifier matches the pattern.

NQTE 1 Certain spécial characters in the pattern string may match more than one character in the identifier.

in

er,
hot

the

— | If the identifier matches any pattern in the list, the corresponding EXPRESS data type is included
in the scopeof the directive. If the identifier matches no pattern in the list, it is not included in
scgpe.of the directive.

the

NOTE 2 Tt the pattern string consists entirely of letters, digits and LOW LINE characters, it is an EXPRESS
identifier, and it matches exactly that identifier and no other. So the "list of patterns" can in fact be a list of
identifiers of the data types that are to be in the scope of the directive.

10.3 Scoping elements

This subclause specifies the requirements for the XML elements in the content of a by-value
configuration element. In general, the XML element specifies the scope of application of one or
more configuration directives, and each directive is specified as an XML attribute.
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The option element specifies global options and defaults. The schema element controls the definition
of schema and population concepts and of the derived XML schema itself. The type and entity
elements control the representation of specific EXPRESS data types. Entity elements may contain
attribute elements and inverse elements that control the representation of specific attributes of that
entity. Type and attribute elements may contain aggregate elements that control the representation
of nested aggregates within them.

10.3.1 Option element

Th

Th
ele

col

ele

All
10,

Th
typ

e option element specifies global options and defaults.

ments within a configuration element are equivalent to a single option element containing

nent to contain multiple option elements that specify the same XML attributes.

<xs:element name="option" >
<xs:complexType>
<xs:attribute name="inheritance" type="xs:boolean"
default="false"/>
<xs:attribute name="exp-type" type="exp-type"
default="unspecified"/>
<xs:attribute name="entity-attribute"
type="cnf:exp-attribute-global" defaultF"double-tag"/>
<xs:attribute name="concrete-attribute!
type="cnf:exp-attribute-global" default="attribute-tag"/>
<xs:attribute name="tagless" type="cnf:boolean or unspecified"
default="unspecified"/>
<xs:attribute name="naming-convention" type="cnf:naming-convention
default="initial-upper"/>
<xs:attribute name="keep-all!\‘type="cnf:attributeType"/>
<xs:attribute name="generate-keys" type="xs:boolean"
default="true"/>
</xs:complexType>
</xs:element>

attributes set default values-that can be overridden in other configuration elements.

3.2 Type element

es, and anonynieus aggregates.

<xs:element name="type" >
<xStcomplexType>
<xs:choice minOccurs="0" maxOccurs="1">

<xs:element ref="cnf:aggregate"/>

pre may be any number of option elements in a configuration element. Multiple optjon

the

flection of all the XML attributes of all of the option elements. It is an error for a configuratilon

e type clement controls the representation of EXPRESS defined data types, EXPRESS primitive

240

XS:choice
<xs:attribute name="select" type="cnf:patterns" use="required"/>
<xs:attribute name="name" type="xs:NMTOKEN" use="optional"/>
<xs:attribute name="map" type="xs:NMTOKEN" use="optional"/>

<xs:attribute name="exp-type" type="exp-type"
use="optional" />

<xs:attribute name="tagless" type="boolean or unspecified"
use="optional"/>

<xs:attribute name="notation" type="xs:normalizedString"
use="optional"/>

<xs:attribute name="keep" type="xs:boolean" default="true"/>
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<xs:attribute name="flatten" type="xs:boolean" use="optional"/>
</xs:complexType>
</xs:element>

The collection of EXPRESS data types being configured is specified by the value of the select
attribute, as follows:

— For defined data types, the value of the select attribute shall be as specified in 10.2.26, using the
EXPRESS identifiers for the defined data types.

— For a primitive type, the value of the select attribute shall be the EXPRESS keyword for the

pri

NO

Th
ang

NO

Th
of
Seq

Th
spd

Th
Seq

Th
nes

Th

10,

Th

tve yp€ (BLINARY, BOOLEAN, INTEGER, LOGICAL, NUMBER, REAL, STRING).

q-' followed by the base-type of the aggregation type.
TE 1 All aggregations (ARRAY, BAG, LIST, SET) of a given base type have the same configuration.

e value of the name attribute, if present, shall specify the name to be used 'for the XML data ty
| instance element corresponding to the EXPRESS data type. See 8.3 and 8)4.

TE 2 The name attribute can be used to give an XML name to EXPRESS anonymous aggregates.

e value of the map attribute shall be the name of the XML data type that is used to represent val
he EXPRESS data type. The permitted values for this option depend on the EXPRESS data ty]
10.2.13.

b exp-type attribute controls the use of by-referénce and by-value instance elements for
cified defined data type. See 10.2.2.

b tagless and flatten options may only bepresent when the data type is an aggregation data tyj]
10.2.8.

e optional aggregate child element’ shall be used to configure an aggregation data type tha
ted in the selected (aggregate) data type. See 10.3.6.

> keep attribute controls the use of the type in the derived XML schema. See 10.2.11.
3.3 Entity elemént

e entity element controls the representation of EXPRESS entity types.

<xs:elepent name="entity" >
<xskwcomplexType>
<xs:choice minOccurs="0" maxOccurs="unbounded" >

For anonymous aggregation types, the value of the select attribute shall consist of the,characters

pe

hes
pe.

the

is

<xs:element ref="cnf:attribute"/>
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<xs:element ref="cnf:inverse"/>
</xs:choice>
<xs:attribute name="select" type="cnf:patterns" use="optional" />
<xs:attribute name="synthetic" use="optional" >
<xs:simpleType>

<xs:restriction>

<xs:simpleType>

<xs:list itemType="xs:Name"/>

</xs:simpleType>

<xs:minLength value="2"/>

</xs:restriction>
</xs:simpleType>
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</xs:attribute>

<xs:attribute name="inheritance" type="xs:boolean"
default="false"/>

<xs:attribute name="name" type="xs:NMTOKEN" use="optional"/>

<xs:attribute name="tag-source" type="xs:NMTOKEN" use="optional"/>

<xs:attribute name="tag-values" type="xs:NMTOKENS" use="optional"/>

<xs:attribute name="map" type="xs:NMTOKEN" use="optional"/>

<xs:attribute name="exp-type" type="exp-type"
use="optional"/>

<xs:attribute name="content" type="cnf:content"
use="optional"/>

<xs:attribute name="exp-attribute" type="cnf:exp-attribute"
default="unspecified"/>

<xs:attribute name="tagless" type="cnf:boolean or unspecified"
use="optional"/>

<xs:attribute name="keep" type="xs:boolean" default="true"#>

<xs:attribute name="new" type="xs:boolean" default="falsé'l/>

<xs:attribute name="implementation" type="xs:string"
use="optional"/>

<xs:attribute name="facet" type="xs:string"
use="optional"/>

</xs:complexType>
</xs:element>

The collection of EXPRESS entity data types being configured shallcbe specified by either:
—| the value of the select attribute, as specified in 10.2.26, ox

— | the value of the synthetic attribute, as specified in 103.3.1.

Exjictly one of the select attribute and the syntheti¢:attribute shall be specified.

The¢ new attribute allows the creation of a newentity data type that is based on the (single) EXPRHSS
entty data type specified by the value of\the select attribute. If new="true" is specified, the name
attfibute shall be present, and the valug-of the select attribute shall specify exactly one EXPRHSS
entity data type. If new="true" is specified, the entity directive shall be interpreted as specified in
103.3.2.

Th¢ name attribute, if included, shall specify the name for the XML data type that shall represent the
entjity data type and forthe/instance element that shall be used for the corresponding entity instandes.
If the entity directivé\specifies more than one entity data type via the select attribute, the name
attfibute shall not beypfesent.

NQTE 1 If the entity directive defines a new data type, the name option is required in order to give it a napne.
If the entity directive defines a synthetic data type, the name attribute may be used to specify a name for|the
synthetic'data type. If no name attribute appears, a name will be constructed as specified in 8.5.4.5.

The

Re-souree—and—tas—values—attriby provide—an—alte nts
corresponding to the specified entity data type. See 10.2.17.

The map attribute, if included, shall specify the base type (by extension) for the XML data type that
shall represent the entity data type. See 10.2.13.

NOTE 2 By defining a new base-type for xs:extension the subtype-supertype-relationship of the underlying
EXPRESS schema may be destroyed.

The exp-type attribute controls the use of by-reference and by-value instance elements for the
specified entity data type. See 10.2.2.
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The keep attribute controls the use of the type in the derived XML schema. See 10.2.11.

The implementation attribute allows the user to create an arbitrary implemementation of the selected
EXPRESS entity. See 10.2.21

The facet attribute allows the user to add an XML attribute to the complexType generated. See
10.2.21

The other attributes provide default values for the configuration options that apply to the EXPRESS
attributes of the specified entity data type (see 10.3.4).

EXAMPLE 1
In EXPRESS:

ENTITY Organization;
name: STRING;

END ENTITY;

ENTITY Supplier SUBTYPE OF (Organization);
supplier id: STRING;
rating: INTEGER;

END ENTITY;

ENTITY Customer SUBTYPE OF (Organization);
customer id: STRING;
sales office: Organization

END ENTITY;

A siingle entity data type can be configured as follows:

<entity select="organization" expitype="root" />

Mulltiple entity data types can be configured using a list:

<entity select="Customer Supplier" exp-type="root" />

Multiple entity data types can also be configured using patterns:

<entity select="?+ex"\ exp-type="root" />
givien only the above declarations, will select both Customer and Supplier. Of course, in a larger
schema, the pattern " 2+er" will select all data types ending in "er".

EXAMPLE-2

In FXPRESS:

ENTITY simple property value
ABSTRACT SUPERTYPE;
described element : simple property select;
valile name : STRING: _ _
value type : STRING;
END ENTITY;

ENTITY simple string value
SUBTYPE OF ( simple property value );
value specification : string select;
END ENTITY;

ENTITY simple property association;

desribed element : simple property select;
specified value : string value;
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END ENTITY;

This example stems from the AP214-. ARM to PLM-Services mapping where the abstract entity

"simple property value" is replaced by combination of "simple property association" and

"simple property string" for the reason to come up with a condensed nested instantiation. Therefore the
following mapping is used:

<entity select="simple property association"
name="Simple property value"
facet="abstract=true">
<attribute select="specified value" exp-attribute="no-tag"/>
</entity>

<entity new="true" name="Simple string value"
map="Simple property value">
<attribute new="true" name="Value specification"
map="Translatable string"

select="simple property association.specified value.string value.vpal
ue specification" />
</entity>

Thgse configuration will lead to the following representation in XML schema:

<xs:complexType name="Simple property value" abstract="true">
<xs:complexContent>
<xs:extension base="PLM object">
<xs:sequence>
<xs:element name="Value name" type="xs:string"/>
<xs:element name="Value @ype" type="xs:string"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="Simple, String value">
<xs:complexContent>
<xs:extension base="Simple property value">
<xs:sequence>
<xs:element name="Value specification"
type="Translatable §tying"/>
</xs:séquence>
</xs:extlehsion>
</xs:compllexContent>
</xs:complexPype>

108.3.1 Synthetic entity types

An| EXPRESS entity instance instantiates one or more nodes in the type graph associated with|its
entjity data type(s), as defined in 8.5.1. The subgraph contalmng exactly the 1nstant1ated nodes has ne
or a . . . S S edl 1
the subgraph has exactly one leaf node the entlty instance is sald to be uncharactertzed if the
subgraph has more than one leaf node.

NOTE 1 If the entity instance is characterized, the EXPRESS entity data type corresponding to the leaf node is
declared in the EXPRESS schema to have all the attributes that appear in the entity instance. If the entity
instance is uncharacterized, there is no single entity data type in the EXPRESS schema that has all the attributes
of the instance. This situation can arise when there are ANDOR relationships among subtypes.

When the synthetic attribute is specified, the entity directive shall be interpreted as defining a

synthetic data type (see 8.5.4.5) that characterizes a set of otherwise uncharacterized entity instances.
The value of the synthetic attribute shall specify the set of EXPRESS entity data types that will be
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instantiated in each entity instance characterized by the synthetic entity data type. That is, the
synthetic entity data type shall be considered to be a subtype of all the EXPRESS entity data types that
appear in the list (as described in 8.5.1). It is sufficient for the list to contain the EXPRESS entity data
types that correspond to the leaf nodes of the subgraph.

The default XML name for a synthetic data type shall be the list of identifiers appearing in the value
of the synthetic attribute, each converted to an XML name as specified in 8.2.1, separated by
HYPHEN:S.

NOTE 2 If the entity directive defines a synthetic data type, the name attribute may be used to specify a name
for the synthetic data type. If no name attribute appears, a name will be constructed as specified in 8.5.4.5.

EXAMPLE

In FXPRESS:

ENTITY Organization;
name: STRING;

END ENTITY;

ENTITY Supplier SUBTYPE OF (Organization);
supplier id: STRING;
rating: INTEGER;

END ENTITY;

ENTITY Customer SUBTYPE OF (Organization);
customer id: STRING;
sales office: Organization

END ENTITY;

Thgre can be instances of Organization that are both Suppli€ts and Customers, and have all five of the declargd
attrjbutes. In order to represent these properly in the XME document, it is necessary to provide the following
dedlaration:

<entity synthetic="Customer ‘Stupplier" name="Customer-and-supplier" /

103.3.2 New entity types

When new="true", the context’schema shall be interpreted as having a new entity data type tha} is
baded on the EXPRESS entity data type specified by the value of the select attribute.

The identifier for the-mew entity shall be that specified by the value of the name option. The new
entjity data type shallnot be abstract. It shall have no supertypes and no subtypes.

The¢ new efitity data type shall have exactly the attributes specified by the attribute directiyes
coftained, within the entity directive. All of those attributes shall be either new or taken from fthe
attfibutes'of the EXPRESS entity data type on which the new entity data type is based. Unlike other
cases;the attributes specified for the new entity data type may include inherited attributes of the entity
data type on which it is based.

NOTE 1 Since the new data type has no supertypes, none of its attributes will be treated as inherited.
For the new entity data type, the context schema shall contain the entire set of definitions and

declarations specified in 8.6. The entity directive and the attribute directives it contains shall be
interpreted as configuring those definitions and declarations.
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