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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 organi-
zations, governmental and non-governmental, in liaison with ISO, also take part in the work. ISO col-
laborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

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

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

Attention is drawn to the possibility that some of the elements of this part of ISO 10303 may be the sub-
ject of patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 10303-14 was prepared by Technical Committee ISO/TC 184, Industrial automation systems and
integration, Subcommittee SC4, Industrial data.

This International Standard is organized as a series of parts, each published separately. The structure of
this International Standard is described in ISO 10303-1.

Each part of this International Standard is a member of one of the following series: description meth-
ods, implementation methods, conformance testing methodology and framework, integrated generic
resources, integrated application resources, application protocols, abstract test suites, application inter-
preted constructs, and application modules. This part is a member of the 10 series.

A complete list of parts of ISO 10303 is available from the Internet:
http://www.tcl84-scd.org/SC4 Open/SC4 Work Products Documents/STEP_ (10303)

Annexes A, B and C form an integral part of this part of ISO 10303. Annexes D, E and F are for infor-
mation only.
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Introduction

ISO 10303 is an International Standard for the computer-interpretable representation of product infor-
mation and for the exchange of product data. The objective is to provide a neutral mechanism capable
of describing products throughout their life cycle. The 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 archiv-
ing.

This part of ISO 10303 is a member of the 10 series. This part of ISO 10303 specifies a language for
specifying relationships between data that is governed by EXPRESS schemas, and for specifying alter-
native views of data that is governed by EXPRESS schemas. The language is called EXPRESS-X.

It is assumed that readers of this part of ISO 10303 are familiar with the EXPRESS data specification
language defined in ISO 10303-11 and with clear text encoding specification defined in ISO 10303-21.
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INTERNATIONAL STANDARD I SO 10303-14:2005(E)

Industrial automation systems and integration —
Product data representation and exchange —
Part 14:

Description methods: The EXPRESS-X language
reference manual

1 Scope

This part of ISO 10303 specifies a language for specifying relationships between data that is governed
by EXPRESS schemas, and for specifying alternate views of data that is governed by EXPRESS sche-
mas. The language is called EXPRESS-X.

EXPRESS-X is a structural data mapping language. It consists of language elements that allow an
unambiguous specification of a relationship between EXPRESS schemas.

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

— mapping of data governed by one EXPRESS schema to data governed by another EXPRESS
schema;

— mapping of data governed by one version of an EXPRESS schema to data governed by another ver-
sion of that EXPRESS schema, where the two schemas have different names;

— specification of requirements for data translators for data sharing and data exchange applications;
— specification of alternate views of data defined by an EXPRESS schema;
— an alternate notation for application protocol mapping tables;

— bi-directional mappings where mathematically possible;

specification of constraints that may be evaluated against data produced by mapping.

The following are outside the scope of this part of ISO 10303:
— mapping of data defined using means other than EXPRESS;
— 1identification of the version of an EXPRESS schema;

— graphical representation of constructs in the EXPRESS-X language.
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2 Normative references

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): Specification
of basic notation — Part 1.

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

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

ISO/IEC 10646-1:2000, Information technology — Universal Multi-Octet Coded Character Set (UCS)
— Part 1: Architecture and Basic Multilingual Plane.

3 Terms and Definitions

3.1  Terms defined in ISO 10303-1
For the purpose of this part of ISO 10303, the following terms defined in ISO 10303-1 apply:
— data;

— information.

3.2  Terms defined in ISO 10303-11

For the purpose of this part of ISO 10303, the following terms defined in ISO 10303-11 apply:
— complex entity data type;

— complex entity (data type) instance;

— constant;

— entity;

— entity data type;

— entity (data type) instance;

— instance;

— partial complex entity data type;
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— partial complex entity value;

— population;

— simple entity (data type) instance;
— subtype/supertype graph;

— token;

— value.

3.3 Other definitions

For the purpose of this part of ISO 10303, the following definitions apply:

3.3.1
binding extent
a set of binding instances constructed from instances in source entity data type extents and view extents

3.3.2

binding instance

a collection of references to entity data type instances and view data type instances associated with a
view or map.

333
entity data type extent
the collection of instances of a given entity data type

334
EXPRESS-X parser
a tool capable of parsing a specification stated in the EXPRESS-X language

3.3.5

EXPRESS-X mapping engine

a tool that performs structural information mapping based on a specification stated in the EXPRESS-X
language

3.3.6

map

the declaration of a relationship between data of one or more source entity data types or source view
data types and data of one or more target entity data types

3.3.7
network mapping
a mapping to many target entity instances

3.3.8
qualified binding extent
a subset of a binding extent consisting of binding instances satisfying a set of selection criteria

NOTE A set of selection criteria is satisfied if each selection criterion individually is satisfied.

3.3.9
selection criterion
a logical expression, the criterion being satisfied only if the expression evaluates to the value TRUE
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3.3.10
source data set
a collection of entity data type instances governed by an EXPRESS schema and serving as an origin of

mapping

3.3.11
source extent
a view extent or entity data type extent drawn on to create a binding extent

3.3.12
target data set
a collection of entity instances produced by means of mapping

3.3.13
view
an alternative organization of the information in an EXPRESS schema

3.3.14
view data type
the representation of a view

3.3.15
view data type instance
a named unit of information established by evaluation of a view

3.3.16

view extent

an aggregate of view data type instances that contains all instances that can be constructed from the
qualified binding extent

4 Fundamental principles

4.1 Overview

The following principles apply to this part of ISO 10303; the concepts described in ISO 10303-11,
clause 5 also apply.

EXPRESS-X provides the specification of:

— differing views of the data governed by an EXPRESS schema, using view declarations (see 9.3) in a
schema view (see 9.5);

— the mapping of data governed by one or more source EXPRESS schemas into data governed by one
or more target EXPRESS schemas, using map declarations (see 9.4) in a schema map (see 9.6).

An EXPRESS-X schema may contain EXPRESS function and procedure specifications in order to sup-
port the definition of views and maps.

NOTE 1 A typographical convention used throughout this specification is to contextualize parts of a sentence to
either the discussion of views or maps particularly by including the terms “(views)” or “(maps)” were appropriate
in the sentence.
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NOTE 2 A typographical convention used throughout this specification is that a binding instance is denoted as an
ordered set of entity or view instance names separated by commas “,” and enclosed in angle brackets, “<>”. The
ordering of instance names corresponds to the order of appearance of the source extent in the FROM language ele-

ment of the subject view or map declaration.

EXAMPLE Given the view declaration:

SCHEMA VIEW my person org schema view;
REFERENCE FROM person and org schema;
VIEW person org;

FROM p: person; o : organization; -- provides ordering
SELECT
name : STRING := p.last name;
org : STRING := o.department name;
END VIEW;

END SCHEMA VIEW;

the source express schema:

SCHEMA person and org schema;
ENTITY person;
first name : STRING;
last name : STRING;
END ENTITY;
ENTITY organization;
department name : STRING;
END ENTITY;
END SCHEMA;

and the data (encoded as defined in ISO 10303-21 — see [2]):

#1=PERSON ('James"', 'Smith') ;
#2=PERSON ('Fredrick', 'Jones"') ;
#31=ORGANIZATION ('Engineering') ;
#32=ORGANIZATION ('Sales"');

binding instances for this view and data may be written as below. The concept of binding instances is defined in
subsequent clauses and is not necessary to understand the example. Note here, however, that the first element of
each binding instance is drawn from the person extent and the second element is draw from the organization
extent. This ordering corresponds to the order of appearance of person and organization in the FROM language
element of the view:

{<#1,#31>,<#1,#32>,<#2,#31>,<#2,#32>}.

4.2  Fundamental principles of the execution model

4.2.1 Overview

This specification defines a language and an execution model. The execution model is composed of two
phases: a binding process and an instantiation process. The evaluation of views and maps share a com-
mon binding process but differ with respect to instantiation.

4.2.2 Binding process

A binding is an environment in which values are given to variables. A binding instance is a structure
that binds the variables declared in the FROM language element of a view or map declaration. The FROM
language element references source entity extents and view extents. The values bound are taken from
these source extents. Each binding instance is a member of the set computed as the Cartesian product of
the source extents referenced. The set of binding instances thus computed is the binding extent of that
view or map for the given source extents. The variable bindings of a binding instance provide an envi-
ronment for the evaluation of the body of the view or map in the instantiation process, where the data
referenced in the binding instance is related to structures created in the target population. Thus each
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binding instance corresponds to a view data type instance (views) or target entity data type instances
(maps) in the target population.

The source extents of maps and views shall be entity data type extents or view extents.

Circularity among references to source extents is prohibited.

EXAMPLE 1 The binding process applied to the view, data and schema defined in the example of 4.1 computes
a binding extent of person_org {<#1,#31>, <#1,#32>, <#2 #31>, <#2,#32>}. This extent is depicted in tabular

form below:
Binding person organization
Instance
# first name last name # department name

<#1,#31> #1 'James' 'Smith' #31 'Engineering’
<#1,#32> #1 'James' 'Smith' #32 'Sales'
<#2,#31> #2 'Fredrick' 'Jones' #31 'Engineering’
<#2,#32> #2 'Fredrick' 'Jones' #32 'Sales'

EXAMPLE 2 The following schema_view is invalid; it contains a cycle of references (view a references view b
which references view a).

SCHEMA VIEW invalid;

VIEW a;

FROM some b : b;

attrl : INTEGER := some_b.attrZ + 2;
END VIEW;
VIEW b;

FROM some a : a;

attr2 : INTEGER := some a.attrl * 3;
END VIEW;

END SCHEMA VIEW;

4.2.3 Instantiation process

A binding is an environment in which variables are given values used during the instantiation process.
Each binding instance provides a set of values to be bound to the variables. The view instantiation pro-
cess is the process of evaluating the body of the view (see 9.3.2) for each binding instance in the bind-
ing extent. The order of evaluation of the binding instances is not specified.

EXAMPLE 1 The binding process applied to the schema, data, and view declaration of the example in clause 4.1
results in the binding extent of person_org: {<#1,#31>, <#1#32>, <#2 #31>, <#2#32>}. The view declaration
and data used in that example is repeated here:

VIEW person org;

FROM p: person; o : organization; —-- provides the illustrated ordering
SELECT
name : STRING := p.last name;
org : STRING := o.department name;
END VIEW;

#1=PERSON ('James"', 'Smith');
#2=PERSON ('Fredrick', 'Jones"') ;
#31=ORGANIZATION ('Engineering') ;
#32=ORGANIZATION ('Sales"') ;
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The binding instance <#1,#3 1> corresponds to the assignment of entity data type instance #1 to the variable p and
#31 to variable o. Evaluation of the body of the view in this binding results in a view data type instance with
name attribute 'Smith' and org attribute 'Engineering.' View data type instances may be encoded as though they
were entity data type instances using the encoding specified in ISO 10303-21 [2]. The view extent for this exam-

ple is:

#100=PERSON ORG('Smith', 'Engineering"'); /* <#$1,#31> */
#101=PERSON_ORG('Smith', 'Sales'); /* <#1,432> */
#102=PERSON ORG('Jones', 'Engineering"') ; /* <#$2,#31> */
#103=PERSON ORG('Jones', 'Sales'); /* <$2,#32> */

EXAMPLE 2 A target EXPRESS schema and schema map with structure similar to that of the schema view used
in the previous example can be defined as follows:

SCHEMA similar_target;
ENTITY person_org;
name : STRING;
org : STRING;
END ENTITY;
END SCHEMA;

SCHEMA MAP similar;
REFERENCE FROM person and org schema AS SOURCE;
REFERENCE FROM similar target AS TARGET;
MAP person_org map AS

po : person org;

FROM

p : person;

o : organization;

SELECT

po.name := p.last name;

po.org := o.department name;
END MAP;
END SCHEMA MAP;

Evaluation of the data of the previous example results in the following entity data type instances governed by the
schema similar_target:

#100=PERSON ORG('Smith', 'Engineering'); /* <#1,#31> */
#101=PERSON ORG('Smith', 'Sales"'); /* <#1,#32> */
#102=PERSON ORG ('Jones', 'Engineering'); /* <#2,#31> */
#103=PERSON ORG('Jones', 'Sales"'); /* <#$2,#32> */

When the expression in the right-hand-side of an assignment of the body of the map (view) declaration
consists only of attribute references (.) from a source entity, and the referenced attribute is an explicit
attribute, the mapping of that target entity attribute (view attribute) is bi-directional.

EXAMPLE 3

MAP person_org map AS
po : person org;

FROM

p: person;

o : organization;
SELECT

po.name := p.last name; -- bi-directional

po.org := o.department name; -- bi-directional

po.industry code := o.owning enterprise.industry.code num; -- bi-directional
po.dept number := dept func(o.department name); -- possibly not bi-directional
END MAP;

Whether or not the attribute po.dept_number is bi-directional depends on the nature of the dept_func function.
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Clause 4.2 specifies only the fundamental aspects of the execution model. Details of the binding pro-
cess are described in clause 9.2. Details of the instantiation process for views are described in clause
9.3. Details of the instantiation process for maps are described in clause 9.4.

4.3 Implementation environment

The EXPRESS-X language does not describe an implementation environment. In particular,
EXPRESS-X does not specify:

— how references to names are resolved;
— how input and output data sets are specified;

— how maps are executed for instances that do not conform to an EXPRESS schema.

Evaluation of a view produces a view extent. Evaluation of a map may produce entity instances in the
target data set. EXPRESS-X does not specify what effect modification of source data may have on view
extents or target data sets after initial mapping.

5 Conformance requirements

5.1 EXPRESS-X conformance classes

5.1.1 Overview

- The conformance class of an implementation of an EXPRESS-X parser or mapping engine is indicated
- by what portion of the language the implementation supports. Declarations are classified by language
subset in Table 1 below.

Table 1: Declarations and language subset

Declaration Subset 1| Subset 2
view declaration .

map declaration .
dependent map declaration| .
constant declaration . .
function declaration . .
procedure declaration . .
rule declaration .

The implementor of an EXPRESS-X parser or mapping engine shall state any constraints that the
implementation imposes on the number and length of identifiers, on the range of processed numbers,
and on the maximum precision of real numbers. Such constraints shall be documented for the purpose
of conformance testing.
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5.1.2 EXPRESS-X parser conformance classes

An implementation of an EXPRESS-X parser shall be able to parse any formal specification written in
EXPRESS-X consistent with the conformance class associated with that implementation. An
EXPRESS-X parser shall be said to conform to a particular level of checking (as defined in 5.1.4) if it
can apply all checks required by that level (and any level below it) to a formal specification written in
EXPRESS-X.

A conformance class 1 conforming EXPRESS-X parser shall parse all declarations from language sub-
set 1 (see Table 1).

A conformance class 2 conforming EXPRESS-X parser shall parse all declarations from language sub-
set 2 (see Table 1).

A conforming class 3 conforming EXPRESS-X parser shall parse all declarations that may appear in
this part of ISO 10303.

5.1.3 EXPRESS-X mapping engine conformance classes

An implementation of an EXPRESS-X mapping engine shall be able to execute any formal specifica-
tion written in EXPRESS-X consistent with the conformance class associated with that implementation.
The execution of a map is relative to one or more source data sets; the specification of how these data
sets are made available to the mapping engine is outside the scope of this part of ISO 10303.

A conformance class 1 conforming EXPRESS-X mapping engine shall be able to execute all declara-
tions from language subset 1 (see Table 1).

A conformance class 2 conforming EXPRESS-X mapping engine shall be able to execute all declara-
tions form language subset 2 (see Table 1).

A conforming class 3 conforming EXPRESS-X mapping engine shall be able to execute all declara-
tions that may appear in this part of ISO 10303.

5.1.4 Consistency checking of EXPRESS-X parsers

5.1.4.1 Overview

A formal specification written in EXPRESS-X shall be consistent with a given level of checking as
specified below. A formal specification is consistent with a given level when all checks identified for
~that level as well as all lower levels are verified for the specification.

5.1.4.2 Level 1: reference checking

~ This level consists of checking the formal specification to ensure that it is syntactically and referentially

~valid. A formal specification is syntactically valid if it matches the syntax generated by expanding the
primary syntax rule (syntax) given in Annex A. A formal specification is referentially valid if all ref-
erences to EXPRESS-X items are consistent with the scope and visibility rules defined in clause 13.

5.1.4.3 Level 2: type checking

This level consists of Level 1 checking and checking the formal specification to ensure that it is consis-
tent with the following:
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— expressions shall comply with the rules specified in clause 10 and in ISO 10303-11 clause 12;

— assignments shall comply with the rules specified in ISO 10303-11 clause 13.3.

5.1.4.4 Level 3: value checking

This level consists of Level 2 checking and checking the formal specification to ensure that it is consis-
tent with statements of the form, ‘A shall be greater than B’, as specified in clause 7 to 14 of ISO
10303-11. This is limited to those places where both A and B can be evaluated from literals and/or con-
stants.

5.1.4.5 Level 4: complete checking

This level consists of checking the formal specification to ensure that it is consistent with all stated
requirements as specified in this part of ISO 10303.

6 Language specification syntax

The notation used to present the syntax of the EXPRESS-X language is defined in this clause.

The full syntax for the EXPRESS-X language is given in Annex B. Portions of those syntax rules are
reproduced in various clauses to illustrate the syntax of a particular statement. Those portions are not
always complete. It will sometimes be necessary to consult Annex A for the missing rules. The syntax
portions within this part of ISO 10303 are presented in a box. Each rule within the syntax box has a
unique number toward the left margin for use in cross-references to other syntax rules.

The syntax of EXPRESS-X is defined in a derivative of Wirth Syntax Notation (WSN).

NOTE See the bibliography for a reference describing Wirth Syntax Notation [1].

The notational conventions and WSN defined in itself are given below.

syntax = { production }
production = identifier '=' expression '.'
expression = term { '|' term }

term = factor { factor }

factor = identifier | literal | group | option | repetition .

identifier = character { character }

literal = '"''' character { character } ''''

group = ' (' expression ')'

option = '[' expression ']'

repetition = '{' expression '}'

— The equal sign '=" indicates a production. The element on the left is defined to be the combination

of the elements on the right. Any spaces appearing between the elements of a production are mean-
ingless unless they appear within a literal. A production is terminated by a period ' . '.

— The use of an identifier within a factor denotes a nonterminal symbol that appears on the left side of
another production. An identifier is composed of letters, digits, and the underscore character. The
keywords of the language are represented by productions whose identifier is given in uppercase
characters only.
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— The word literal is used to denote a terminal symbol that cannot be expanded further. A literal is a
sequence of characters enclosed in apostrophes. For an apostrophe to appear in a literal it must be
written twice, thatis, ' ' ' '.

— The semantics of the enclosing braces are defined below:
* curly brackets ' { }' indicates zero or more repetitions;
 square brackets ' [ ] ' indicates optional parameters;

* parenthesis ' ( ) ' indicates that the group of productions enclosed by parenthesis shall be used
as a single production;

 vertical bar ' | ' indicates that exactly one of the terms in the expression shall be chosen.

The following notation is used to represent entire character sets and certain special characters which are
difficult to display:

— \a represents any character from ISO/IEC 10646-1;

— \n represents a newline (system dependent) (see ISO 10303-1, 7.1.5.2).

7 Basic language elements

7.1 Overview

This clause specifies the basic elements from which an EXPRESS-X mapping specification is com-
posed: the character set, remarks, symbols, reserved words, identifiers, and literals.

The language elements of EXPRESS-X are those of the EXPRESS language defined in Clause 7 of
ISO 10303-11, with the exceptions noted below.

7.2 Reserved words

The reserved words of EXPRESS-X are the keywords and the names of built-in constants, functions,
and procedures. All reserved words of EXPRESS (ISO 10303-11) are reserved words of EXPRESS-X.
The reserved words shall not be used as identifiers. The additional reserved words of EXPRESS-X are
specified in Table 2 below.

Table 2: Additional EXPRESS-X keywords

DEPENDENT MAP EACH ELSIF END_DEPENDENT MAP

END_MAP END_SCHEMA MAP END_SCHEMA_ VIEW END_VIEW

EXTENT IDENTIFIED BY INDEXING MAP

ORDERED_BY PARTITION SCHEMA_MAP SCHEMA _VIEW

SOURCE TARGET VIEW
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NOTE In the case that a legal EXPRESS identifier is a reserved word in EXPRESS-X, schemas using that iden-
tifier can be mapped by renaming the conflicting identifier using the REFERENCE language element (see 13.2).

8 Data types

8.1 Overview

The data types defined here as well as those defined in the EXPRESS language (clause 8 of ISO 10303-
11) are provided as part of the language.

‘Every view attribute (see 9.3.2) has an associated data type.

82 View data type

View data types are established by view declarations (see 9.3). A view data type is assigned an identi-
fier in the defining schema map or schema view. The view data type is referenced by this identifier.

Syntax:

230 view reference = [ ( schema map ref | schema view ref ) '.' ] view ref

Rules and restrictions:
a) view reference shall be areference to a view visible in the current scope.

b) view reference shall not refer to a dependent view (see 9.3.5).

EXAMPLE The following declaration defines a view data type named circle.

VIEW circle;
FROM e : ellipse;
WHERE (e.major axis = e.minor axis);
SELECT
radius : REAL := e.minor axis;
centre : point := e.centre;
END VIEW;

9 Declarations

9.1 Overview

This clause defines the various declarations available in EXPRESS-X. An EXPRESS-X declaration
creates a new EXPRESS-X item and associates an identifier with it. The item may be referenced else-
where by this identifier.
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EXPRESS-X provides the following declarations:
— view;
— map;

- dependent map;

. schema view;

- — schema map.

In addition, an EXPRESS-X specification may contain the following declarations defined in
ISO 10303-11:1994:

— constant;
— function;
— procedure;

— rule.

9.2 Binding

9.2.1 Overview

A binding extent is a set of binding instances constructed from instances in source entity data type
extents and view extents. A binding extent of a population is computed as the Cartesian product of the
extents referenced in the FROM language element of the view or map declaration.

A qualified binding extent is a subset of the binding extent consisting of only those binding instances
for which the WHERE language element, under the binding of its variables to the values in the binding
instance, returns TRUE.

NOTE Provisions defined in 9.2 apply to map declarations and view declarations. Provisions applying only to
view declarations are defined in 9.3. Provisions applying only to map declarations are defined in 9.4.

9.2.2 Binding extent

The FrROM language element defines the elements of binding instances in the binding extent. The FROM
language element consists of one or more source parameters. Each source parameter associates an iden-
tifier with an extent.
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Syntax:

228 wview decl = ( root view decl | dependent view decl | subtype view decl
) .

136 map decl = MAP map id AS target parameter ';' { target parameter ';' }
( map_subtype of clause subtype binding header map decl body ) | (
binding header map_decl body { binding header map_decl body } )

END MAP ';'

47 binding header = [ PARTITION partition id ';' ] [ from clause ] [
local decl ] [ where clause ] [ identified by clause ] [
ordered by clause ]

90 from clause = FROM source parameter ';' { source parameter ';' }

198 source parameter = source parameter id ':' extent reference

83 extent reference = source entity reference | view reference

Rules and restrictions:

a) source parameter ids shall be unique within the scope of the map or view declaration.

The binding extent is computed as the Cartesian product of instances in the extents referenced in the
FROM language element.

EXAMPLE A binding extent is constructed over the populations of entity data types item and person.

SCHEMA source schema; -- An EXPRESS schema
ENTITY item;
item number : INTEGER;
approved by : STRING;
END ENTITY;
ENTITY person;
name : STRING;
END ENTITY;
END SCHEMA;

SCHEMA VIEW example;
REFERENCE FROM source_ schema;
VIEW items and persons;

FROM i : item; p : person;

SELECT
item number : INTEGER := i.item number;
responsible : STRING := p.name;

END VIEW;

END SCHEMA VIEW;

Given a population (written as ISO 10303-21 entity instances — see [2]):

#1=ITEM (123, 'Smith'") ;
#2=ITEM (234, 'Smith') ;
#33=PERSON ('Jones") ;
#44=PERSON ('Smith") ;

the corresponding binding extent of items_and person is: {<#1,#33> <#1,#44> <#2 #33> <#2 #44>}.

9.2.3 Qualification of the binding extent

The WHERE language element defines selection criteria on binding instances in the binding extent. The
WHERE language element, together with the source extents identified in the FROM language element
define the qualified binding extent.
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A binding is an environment in which values are given to variables. The source parameters of the FROM
language element are bound to the binding instance. The domain rule expressions of the WHERE lan-
guage element are evaluated with this binding. A binding instance in the binding extent is a member of
the qualified binding extent if all the domain rule expressions of the WHERE language element evaluate
to TRUE.

The syntax of the WHERE language element is as defined in ISO 10303-11, 9.2.2.2.

EXAMPLE The qualified binding extent consists of those pairs of item and person of the binding extent for
which person.name is 'Smith' or 'Jones' and item.approved_by is 'Smith' or 'Jones'.

SCHEMA VIEW example;
REFERENCE FROM source schema;
VIEW items and persons;

FROM i : item; p : person;

WHERE (p.name = 'Smith') OR (p.name = 'Jones');
(i.approved by = p.name);
SELECT
name : STRING := p.name;
END VIEW;

END SCHEMA VIEW;

The qualified binding extent corresponding to the data in example 1 above is: {<#1,#44> <#2 #44>}.

9.2.4 Identification of view and target instances

A binding instance of a map or view not containing the identified by clause language element is
identified by the values (entity data type instances) it takes from the extents referenced in the FrROM lan-
guage element. A binding instance of a map or view containing the identified by clause lan-
guage element is identified by the value(s) of the expression language element in syntax rule 108.
The view call (see 10.2) and map call (see 10.3) use these identification schemes.

The identified by clause language element defines an equivalence relation among instances in a
binding extent.

Syntax:

107 identified by clause = IDENTIFIED BY id parameter ';' { id parameter
1 ; 1 }

108 id parameter = [ id parameter id ':' ] expression

109 id parameter id = simple id

90 from clause = FROM source parameter ';' { source parameter ';' }
198 source parameter = source parameter id ':' extent reference

Rules and restrictions:

a) When used in a map declaration, an expression in the id parameter language syntax
shall not refer, through any level of indirection, to the target entity instances of the map or any
of their attributes.

Two binding instances are in the same equivalence class if, for each expression of the
identified by clause language element, evaluating the expression in the context of each of those
instances produces result that are instance equal (ISO 10303-11, 12.2.2). The instantiation process pro-
duces one view instance (views) or target network (maps) for each equivalence class.
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EXAMPLE This example illustrates the use of IDENTIFIED BY.

SCHEMA VIEW example;
REFERENCE FROM some schema;
VIEW department;
FROM e : employee;
IDENTIFIED BY e.department name;
SELECT
name : STRING := e.department name;
END VIEW;
END SCHEMA VIEW;

SCHEMA some schema;
ENTITY employee;
name : STRING;
department name : STRING;
END ENTITY;
END SCHEMA;
#1=EMPLOYEE ('Jones', 'Engineering') ;
#2=EMPLOYEE ('Smith', 'Sales"');
#3=EMPLOYEE ('Doe"', 'Engineering') ;
Given the view and population above, there are two equivalence classes: {<#1>,<#3>} and {<#2>}, correspond-
ing to binding instances with e.department _name = 'Engineering' and e.department_name = 'Sales' respectively.

9.2.5 Equivalence classes and the instantiation process

View attributes (see 9.3.2) and target entity attributes (see 9.4.2) represent properties of the correspond-
ing view (view declaration) and target network entities (map declaration). These attributes are provided
values by evaluation of the corresponding expression (syntax rule 224). The expressions are evalu-
ated in the context of a binding instance in the qualified binding extent.

Syntax:

224 view attribute decl = view attribute id ':' [ OPTIONAL ] [
source schema ref '.' ] base type ':=' expression ';'

134 map attribute declaration = [ target parameter ref [ index qualifier ]
[ group qualifier ] '.' ] attribute ref [ index qualifier ] ':='
expression ';'

If an equivalence class defined by an identified by clause language element contains more than
one qualified binding instance, then the value of the expression is computed as follows:

— if there are binding instances for which expression (syntax rule 224) evaluates to a non-indeter-
minate value, and if all such non-indeterminate values are the same (instance equal) or if there is
only one such value, that value is assigned to the attribute.

— If for two or more binding instances, the evaluation of the expression of the attribute produces
non-indeterminate, unequal values (instance equal), or if all evaluations produce indeterminate val-
ues, an indeterminate value is assigned to the attribute.
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EXAMPLE This example illustrates the assignment of values where an equivalence class contain more than one
qualified binding instance. The map declaration is described in clause 9.4.

(* source schema ¥*) (* target schema ¥*)

SCHEMA src; SCHEMA tar;

ENTITY employee; ENTITY department;
name : STRING; employee : STRING;
manager : STRING; manager : STRING;
dept : STRING; dept name : STRING;

END ENTITY; END_ENTITY;

END SCHEMA; END_ SCHEMA;

(* mapping schema *)
SCHEMA MAP example;
REFERENCE FROM src AS SOURCE;
REFERENCE FROM tar AS TARGET;
MAP department map AS d : department;
FROM e : src.employee;
IDENTIFIED BY e.dept;

SELECT

d.employee := e.name;

d.manager := e.manager;

d.dept name := e.dept;
END_MAP;

END_SCHEMA MAP;

#1=EMPLOYEE ('Smith', 'Jones', 'Marketing') ;
#2=EMPLOYEE ('Doe"', 'Jones"', 'Marketing"') ;

Given the data above, the target data set contains one entity instance, #1=DEPARTMENT($, ' Jones','Marketing").
The attribute department.dept_name is indeterminate because the expression for this attribute evaluates to two
different values ('Smith' and 'Doe").

9.2.6 Ordering of view and target instances

The ORDERED_BY language element defines an ordering on the binding instances of a qualified binding
extent. Partial binding calls (see 10.4) on the corresponding view or map partition evaluate to aggre-
gates ordered according to the ORDERED BY language element, if present.

The expression inan ORDERED BY language element shall evaluate to values of the same order-
comparable type for all bindings in the partition. The order-comparable types are NUMBER, BINARY,
STRING, and ENUMERATION and specializations of these. A resulting ordering on the binding extent
shall be such that the expression (e < f) shall not evaluate to FALSE, where e and f are respectively the
values produced by evaluation of the expression (see syntax rule 148) for any two successive ele-
ments of the binding extent, and < is the EXPRESS value comparison operator (ISO 10303-11, 12.2.1).
If additional expression language elements are specified, then for each subsequent expression,
the process describe is applied to the result of the previous expression.

Syntax:

47 binding header = [ PARTITION partition id ';' ] [ from clause ] [
local decl ] [ where clause ] [ identified by clause ] [
ordered by clause ]

148 ordered by clause = ORDERED BY expression { ',' expression } ';'

Rules and restrictions:

a) The expression of syntax rule 148 shall not evaluate to an indeterminate value for any
bindings in the partition.
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b) Subtype view and map partitions shall not specify an ORDERED BY language element. Subtype
views and map partitions shall inherit ordering from parent partitions defining ORDERED BY, if
present in a parent.

¢) A collection of view partitions related through type hierarchy shall contain no more than one
ORDERED BY language element.

d) A collection of map partitions related through the map subtype of clause (see syntax rule
141) shall contain no more than one ORDERED BY language element.

9.3 View declaration

9.3.1 Overview

A view declaration creates a view data type and declares an identifier to refer to it.

EXAMPLE The following view defines a view data type arm_person_role_in_organization .

VIEW arm person role in organization;

FROM

pao : person and organization;

ccdpaoa : cc_design person and organization assignment;
WHERE ccdpaoca.assigned person and organization :=: pao;

SELECT

person : person := pao.the person;

org : organization := pao.the organization;

role : label := ccdpaoa.role.name;
END VIEW;

Syntax:

228 view decl = ( root view decl | dependent view decl | subtype view decl

)
177 root view decl = VIEW view id [ supertype constraint ] ';'

binding header SELECT view attr decl stmt list { binding header SELECT
view attr decl stmt list } END VIEW ';'

47 binding header = [ PARTITION partition id ';' ] [ from clause ] [
local decl ] [ where clause ] [ identified by clause ] [
ordered by clause ]

90 from clause = FROM source parameter ';' { source parameter ';' }
198 source parameter = source parameter id ':' extent reference
83 extent reference = source entity reference | view reference

1932 View attributes

" An attribute of a view data type represents a property of the view. The value of the attribute of a view
instance is computed as the evaluation of the expression of syntax rule 224.

The name of a view attribute, view attribute id of syntax rule 224, represents the role played
by its associated value in the context of the view in which it appears.
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Syntax:

226 view _attr decl stmt list = { view_attribute decl }

224 view attribute decl = view attribute id ':' [ OPTIONAL ] [
source_schema ref '.' ] base type ':=' expression ';'

Rules and restrictions:

a) The value resulting from evaluation of the expression of syntax rule 224 shall be assign-
ment compatible with the base type of the view attribute.

b) Each view attribute id declared in the view declaration shall be unique within that dec-
laration.

¢) OPTIONAL indicates that the value of the attribute may be indeterminate. Use of OPTIONAL has
no effect on the execution model.

9.3.3  View partitions

A view partition is a subset of a view extent. A view extent is the union of its partitions. A view decla-
ration consists of one or more partition declarations, each partition declaration having its own rFroM and
WHERE language elements.

EXAMPLE InISO 10303-201, the application object ORGANIZATION may be mapped to from a PERSON,
an ORGANIZATION, or a PERSON_AND ORGANIZATION entity. A view from this schema to the
arm_organization view is specified as follows:
VIEW arm organization;
PARTITION a single person;

FROM p : Berson;_

PARTITION a single organization;
FROM o: organization;

PARTITION a person in an organization;
FROM po: person and organization;

END VIEW;

Syntax:

228 view decl = ( root view decl | dependent view decl | subtype view decl
)

177 root view decl = VIEW view id [ supertype constraint ] ';'

binding header SELECT view attr decl stmt list { binding header SELECT
view attr decl stmt list } END VIEW ';'
67 dependent view decl = VIEW view id ':' base type ';' binding header
RETURN expression { binding header RETURN expression } END VIEW ';'
206 subtype view decl = VIEW view id subtype declaration ';'
subtype binding header SELECT view attr decl stmt list {
subtype binding header SELECT view attr decl stmt list } END VIEW ';'

203 subtype binding header = [ PARTITION partition id ';' ] where clause

47 binding header = [ PARTITION partition id ';' ] [ from clause ] [
local decl ] [ where clause ] [ identified by clause ] [

ordered by clause ]
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Rules and restrictions:

a) If more than one partition exists in the view declaration, a partition id shall be provided
for each partition.

b) Each partition id within a view declaration shall be unique.

c) All partitions of a view declaration shall define the same attributes (including names and
types).

d) The attributes of a view declaration shall appear in the same order in each of its partitions.

9.3.4 Constant partitions

A partition that omits the FROM, WHERE, and IDENTIFIED BY language elements is called a constant
partition. Such a partition represents a single view instance with no correspondence to the source data.

EXAMPLE This example illustrates the use of constant partitions.

VIEW person;
PARTITION mary;

SELECT
name : STRING := 'Mary';
age : INTEGER := 22;
PARTITION john;
SELECT
name : STRING := 'John';
age : INTEGER := 23;
END VIEW;

9.3.5 Dependent views

A dependent view is a view that does not define attributes. Partitions of the dependent view specify
RETURN expression (see syntax rule 67). Evaluation of expression shall not produce a value of
type AGGREGATE. The value computed shall be type compatible with base type (see syntax rule

67).
Syntax:
228 view decl = ( root view decl | dependent view decl | subtype view decl
) .
67 dependent view decl = VIEW view id ':' base type ';' binding header
RETURN expression { binding header RETURN expression } END VIEW ';'

If an equivalence class defined by an IDENTIFIED BY language element of a dependent view contains
more than one qualified binding instance, then the value returned is computed as follows:

— If for each such binding, the RETURN expression (syntax rule 67) produces an equal value, that value
is returned;

— If for two or more bindings, the RETURN expression (syntax rule 67) produces unequal values, an
indeterminate value is returned.
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