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ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through 1SO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International

org
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Draft International Standards adopted by the technical committees are circulated to the member

bo
me

Int
a

-
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Th
ref

aborates closely with the International Electrotechnical Commission (IEC) on all matters of
ctrotechnical standardisation.

ies for voting. Publication as an International Standard requires approval by at least<75 % of the
mber bodies casting a vote.

prnational Standard ISO 13584-20 was prepared by Technical Committee ISO/TC 184, Industrial
omation systems and integration, Subcommittee SC 4, Industrial data.

D 13584 consists of the following parts, under the general title Industrial automation systems and
bgration — Parts library.

Part 1: Overview and fundamental principles

Part 10: Conceptual description: Conceptual model-of parts library

Part 20: Logical resource: Logical model of gxpressions

Part 24: Logical resource: Logical modelof supplier library

Part 26: Logical resource: Suppliet.identification

Part 31: Implementation resource: Geometric programming interface

Part 42: Description methodology: Methodology for structuring part families
Part 101: View exchange protocol: Geometric view exchange protocol by parametric program

Part 102: View-exchange protocol: View exchange protocol by ISO 10303 conforming
specification

b structurevof ISO 13584 is described in ISO 13584-1. The numbering of the parts of ISO 13584
ects its-structure:

anisations, governmental and non-governmental, in liaison with ISO, also take part in the work-, |

Vi

Parts 10t0.19 annr*ify the Pnnnnr\hlnl rlnt:nrilnfinnq

Parts 20 to 29 specify the logical resources,

Parts 30 to 39 specify the implementation resources,
Parts 40 to 49 specify the description methodology,
Parts 50 to 59 specify the conformance testing,

Parts 100 to 199 specify the view exchange protocol,
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— Parts 500 to 599 specify the standardised content.
Should further parts of ISO 13584 be published, they will follow the same numbering pattern.

Annexes A and B form an integral part of this part of ISO 13584. Annexes C, D, E and F are for
information only.

Vi
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Introduction

ISO 13584 is an International Standard for the computer-interpretable representation and exchange of
part library data. The objective is to provide a neutral mechanism capable of transferring parts library
data, independent of any application that is using a parts library data system. The nature of this

de
im

ISQ 13584 is organised as a series of parts, each published separately. The parts of ISO 13854 fall

int
de
Th
se

-
ex
of

=)

mddels of expressions prove to be useful.

viii

scription makes it suitable not only for the exchange of files containing parts, but also as a basis for
plementing and sharing databases of parts library data.

b one of the following series: conceptual descriptions, logical resources, implementationresourcep
bcription methodology, conformance testing, view exchange protocol, and standardised,content.
b series are described in 1ISO 13584-1. This part of ISO 13584 is a member of the-logical resources
ies.

s part of ISO 13584 provides the general purpose EXPRESS resource cafistructs needed for
bression modelling. These EXPRESS resource constructs are intended to)be detailed in other paifts
SO 13584. They are also intended to be used outside ISO 13584 wherever EXPRESS informatign



https://standardsiso.com/api/?name=c0038dec512a14acb8d888c64e8cb771

INTERNATIONAL STANDARD ©ISO ISO 13584-20:1998(E)

Industrial automation systems and integration —
Parts library —

Part 20:

Logical resource: Logical model of expressions

1 |Scope

T

=)

s part of ISO 13584 specifies:

—| an EXPRESS schema for generic expressions;
—| an EXPRESS schema for expressions, that models the subset of the.allowed expressions in the
EXPRESS language defined in ISO 10303-11 that corresponds to integer, real, Boolean and

string data types. This schema uses the resources defined in the-generic expression schema

T

=)

e following are within the scope of this part of ISO 13584:
—|[ the exchange of expressions that involve both constants-and variables;

—| the function that checks whether or not a numeric expression should evaluate to an integer
value;

—| the constraints which ensure that an expression is semantically correct;

—| the computation of the variables orfunctions used in an expression;

—| the function that checks if an expression may be mapped on to the SQL query language.
The following are outside the scope of this part of ISO 13584:

—| the assignment of yalues to variables within some context;

—| the triggering fmechanism that computes the value of an expression in a given context.

2 [Normative references

The follewing normative documents contain provisions which, through reference in this text, constitufe
pravisions of this part of ISO 13584 For dated references, subsequent amendments to, or revision
of, any of these publications do not apply. However, parties to agreements based on this part of ISO
13584 are encouraged to investigate the possibility of applying the most recent editions of the
normative documents indicated below. For undated references the latest edition of the normative
document referred to applies. Members of IEC and ISO maintain registers of currently valid
International Standards.

ISO/IEC9075: 1992, Information technology — Database languages — SQL.

ISO 10303-11: 1994, Industrial automation systems and integration — Product data representation
and exchange — Part 11: Description methods: The EXPRESS language reference manual.
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ISO 10303-44: 1994, Industrial automation systems and integration — Product data representation
and exchange — Part 44: Integrated generic resources: Product structure configuration.

3 Terms and definitions

For the purposes of this part of ISO 13584, the following terms and definitions apply.

3.1 Terms and definitions from ISO 10303-11

Fof the purposes of this part of ISO 13584, the following terms and definitions given in
ISO 10303-11:1994 (which are repeated below for convenience) apply.

3.11

data type
a domain of values.

[ISP 10303-11:1994]
3.1.2

entity
a dlass of information defined by common properties.

[ISP 10303-11:1994]
3.1.3

enfity data type
a representation of an entity. An entity data type establishes a domain of values defined by common
attfibutes and constraints.

—
—

[ISP 10303-11:1994]
3.14

entity (data type) instance
a rfamed unit of data which represents a unit of information within the class defined by an entity. It iga
mgmber of the domain established by an entity data type.

>

[ISP 10303-1%:1994]

3.2 Terms'and definitions from ISO 10303-44

Fof the purpose of this part of ISO 13584, the following terms and definitions given in ISO
10303-44:1994 (which are repeated below for convenience) apply.

3.2.1

ancestor node

any node that can be reached from a given node, by successive traversals of links in the reverse
direction. For a given node, its ancestor nodes include all parent nodes, all parent nodes of these
parent nodes, etc.

[ISO 10303-44:1994]
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3.2.2

child node
node to which a link is pointing.

[ISO 10303-44:1994]
3.2.3

descendent node
anvhode that can be reached from-a gi\/nn node. h‘,’ successive traversals of links. For a gi\/nn node

its [descendent nodes include all children nodes, all children nodes of these children nodes, etc.

[ISP 10303-44:1994]
3.34

directed acyclic graph
collection of nodes and directed links such that no node is an ancestor (or descendant) of itself.

[ISP 10303-44:1994]

3.5

uni-directional relationship from one node to another node within a directed acyclic graph.
[ISP 10303-44:1994]

3.6

nofle
eldment of a directed acyclic graph, connected to other such elements by links.

[ISP 10303-44:1994]
3.3.7

pafent node
nogle from which a link.s-nitiated.

[ISP 10303-44:1994]
3.3 Otherterms and definitions

Fof the purpose of this part of ISO 13584, the following apply.

3.3.1

arity of an operator
the maximum number of operands that shall be associated with an operator.

3.3.2

binary operator
an operator whose arity is equal to two.
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3.3.3

environment
association between syntax and semantics.

NOTE In the context of this part of ISO 13584, the environment entity associates to a generic_variable
(syntax) its corresponding meaning (semantics) represented by the variable_semantics entity.

3.3.4

evaluation
thg computation of the value represented by an expression.

3.35

expression
sef of variables or constants or both that are combined by operators.

NOTE 1 An expression specifies a function whose arguments are the variables occurring in the expressjon.
NOTE 2 The underlying structure is a directed acyclic graph, where nodes are-operators, constants or

variables, and where links represent the uni-directional relationship from eachoperators to its arguments,
that are themselves expressions.

w
Q)

.6

expression data type
domain where the result of an expression shall take its values.

NOTE In this part of ISO 13584, type control and type“synthesis are only performed for the 1ISO13584 |
expressions_schema. Type control is ensured by the'structure and the rules of this EXPRESS schema.
Type synthesis is done by the EXPRESS TYPEQEF ftinction that computes whether an expression is a
numeric_expression , a Boolean_expression ~or a string_expression , and by the is_int function that
computes whether or not a numeric_expression” evaluates to an INTERGER value.

w
()

7

intgrpretation
furlction that returns the semahtics associated to each variable.

NOTE This function (usgs an environment that associates a variable to its corresponding semantics (afd
may be to its possible-value).

w
[@V)

.8

myltiple arity operator
an|operater-whose arity is greater than two.

3.

)

9

operator
function that combines one or several values, named its operands, to produce a value, named its
result.

NOTE The definition of an operator includes the data type definition of its operands and of its result.
3.3.10

semantics
meaning of a given concept.
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EXAMPLE The semantics of a variable is the meaning carried by this variable.

(E)

NOTE In the context of this part of ISO 13584, the semantics is represented by the variable_semantics

entity. This entity is an ABSTRACT SUPERTYPE, that can be specialised to carry specific meanings and
values.

3.3.11

syntactic representation
sequence of characters that represents a given concept.

typ
op

~
e
-J

typ

determination of an expression data type.

vafiable

red

4

3.12

3.14

.3.15

NO

concepts shall obey to a set of rules known as the syntax of the language.

NOTE 2 In the context of this part of ISO 13584, a syntactic representation is an entity (data type).instan
name.

e control
bration that allows the determination whether or not a given expression iscarrectly typed.

NOTE 1 An expression is correctly typed if the data type of each operand.of‘€ach operator of this
expression complies with the required data type.

NOTE 2 In this part of ISO 13584, type control is ensured by the-Copnstraints of the EXPRESS schema.
.13

e synthesis

NOTE In the ISO13584_expressions_schema\ * schema, the data type of each constant, variable or
operator result is carried by the entity that représents it; therefore, the data type of an expression may be

deduced from the result of the EXPRESS TYPEOF function applied to the node that represents this
expression .

hry operator
operator whose arity is_equal to one.

resentation\of-a value that shall belong to a specified data type.

Abbreviated terms

For the purpose of this part of ISO 13584 the following abbreviated term applies.

SQL : The structured Query Language defined by ISO/IEC 9075:1992.
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5 Fundamental concepts and assumptions

5.1 Static and dynamic data

When exchanging parts library information, there is a need to exchange not only static properties, that
may be modelled as data, but also dynamic behaviour that expresses e.g. how the value of a property
may be deduced from the values of other properties. Expressions are one of the structures that enable
the modelling of dynamic behaviours.

This part of ISO 13584 specifies a form for the unambiguous representation and exchange of
con|nputer interpretable expressions.

5.2 Syntax of expressions

The syntax of an expression consists of a set of symbols that represent the constants,the’variables
angl the operators of this expression. In textual languages these symbols obey a set‘of rules usually|
defined in a grammar.

In this part of ISO 13584, the constants, the variables and the operators are'represented as entity data
types. The rules these entities shall obey are modelled in the EXPRESS schema that defines these
enfity data types.

5.3 Semantics of expressions

5.3.1 Semantic of expressions

@

An|expression consists of operators and operands. The\semantics of an expression is defined by th
— range of the function performed by each opgrator;

— interpretation function that associates the corresponding value to each operand,;

—| evaluation function that computes-the result of each operator when applied to its operands.

In this part of ISO 13584, the interpretation function shall be modelled by subtyping the
vafiable_semantics entity. The evaluation function is not addressed in this part of ISO 13584.

5.3.2 Exchange time and evaluation time

The processing of expressions can be distinguished between two types of procedures.

—| At exchange time an expression is represented by its structure. The corresponding directed
acyclie graph is modelled and exchanged, and it is not required that the variables are bound tp

any.value, but their semantics are known. Static analyses (acyclicity of a graph, type checking,
mappability to the SQL language) can be performed at this level.

— At evaluation time, the expression can be assigned a value. At this stage, all the variables
occurring in the expression must be bound to a value. Dynamic evaluation of an expression,
testing and debugging, can be performed at this level.

Only the static analysis that correspond to exchange time are addressed in this part of ISO 13584.
The informative annex F provides an overview of the different analyses of expressions.
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5.4 Levels of abstraction in expression modelling

The operators used in the ISO13584_generic_expressions_schema allow the specification of
abstract generic expressions that can be specialised for different purposes and on different data types.

5.4.1 Specialisation of the 1ISO13584_generic_expressions_schema

The ISO13584 expressions_schema is one specialisation of the 1ISO13584_generic_expres-
sions_schema . The operators used in the ISO13584 expressions_schema belong to a subset of
the operators defined in ISO 10303-11. Their range and evaluation function shall conform to the

Iy . : —t oA AN a4
Sp ELHICAUUIT yIiveTr i tou LUOUO=1 1.

The operands are either constants, represented by literal values, variables or other expressions,
Vafiables are strongly typed and it is assumed that, when the expression is evaluated in some* conteéxt,
anfinterpretation function provides each variable with a value conforming to its data type(' When this
condition is false, the expression evaluation results in an error.

The informative annex E discusses the details of such a specialisation process andoutlines a
mgthodology for other possible specialisation’s of the ISO13584 generic_expressions_schema

5.4.2 Specialisation of the 1ISO13584_expressions_schema

—

The 1SO13584_expression_schema may itself be specialised to meet the requirements that are ng
adgiressed by the numeric-valued, string-valued or Boolean-valued.operators defined in the EXPRESS
language reference manual.

The specialisation of the 1ISO13584_expressions_schemar, consists either (1) in enlarging the schema
by ladding the definitions of new entities which carry the semantics of functions returning an integer, [a
redl, a Boolean or a string value, or (2) in defining neéw sub-types of the variable_semantics .

The entities that carry the semantics of functions shall be defined as subtypes of the corresponding
defined_function entity. Indeed, a function returning an integer, a real, a Boolean or a string value

regpectively shall be defined as a subtyp€ of the integer_defined_function , real_defined_function | ,
boplean_defined_function and string ydefined_function

Sugh a specialisation is compatible with the strong data type checking that results from the rules of the
ISQ13584 expression_schema.

The informative annex E discusses the details of such a specialisation process and outlines a
mgthodology for speeialisation of the ISO13584_expressions_schema .

5.% Modelling<avariable

A \ariable:has three aspects:

—| ¢itlis a (syntactic) symbol that may be used to build an expression;

— it is associated with a data type that defines the domain of its value;

— it is associated with a semantics that defines its meaning, and therefore its value at evaluation
time.

5.5.1 Syntactic representation

In this part of ISO 13584, a variable is an instance of the generic_variable entity. An instance of such
a data type is associated with an identifier, known as the instance identity, that constitutes the symbol
of the corresponding variable when it is used in an expression.
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5.5.2 Domain of values for a variable

The domain of values for a variable is modelled by subtyping the generic_variable entity. This
approach, known as strong typing, ensures that the data type of any expression may be computed
(synthesised) at exchange time.

5.5.3 Semantics of a variable

In the 1ISO13584_generic_expression_schema , shall be variables associated with a
variable_semantics. This entity is defined as an ABSTRACT SUPERTYPE and shall be subtyped
wh i fCSTST ; ipti

vafiable_semantics shall contain the description of the context within which the variable shall be
us¢d. This description shall be accompanied with the description of the interpretation function that
associates a value with this variable.

EXAMPLE The EXPRESS notation SELF.a is an example of variable semantics . Stich a variable ¢an
only be used in the context of some instance of some class where its syntactic representation appears.
Within this context, the interpretation function is the function that associates to this variable the value of the
“a” attribute of this instance.

The informative annex D discusses the different approaches that may be.Used to define
vafiable_semantics subtypes that meet some specific requirements. It'gives the details of the
definition of the interpretation function through the variable_semantics “entity.

5.6 Mappability to the SQL language

In programming languages, expressions are commonly used to access databases. The SQL langudge
only allows a small number of operators and restricts thé\use of expressions to a given category of
expressions. In order to make a clear distinction between those expressions that are SQL mappabld
angl the other expressions, a specific derived Boelean attribute states whether or not an expression jis
mgppable onto the SQL language.

6 |ISO13584 generic_expressions_schema

Th|s clause defines the requiremients for the ISO13584_generic_expression_schema . The following
EXPRESS declaration introduces the 1SO13584 generic_expression_schema  block.

EXPPRESS specification:

)
SCHEMA(IS013584 generic_expressions_schema,;
(*

6.1 dntroduction

The ISO13584 generic_expressions_schema is an abstract resource that provides a common
framework for the set of all the possible expressions.

EXAMPLE In a parametric shape model, a real value may be represented as an expression of which
operands are geometric representation items, e.g., distance (point_1, point_2). A geometric item may be
specified by a geometric operator, e.g., centre_of (circle_1).

The underlying structure is an acyclic graph, where nodes are operators, literal values or variables,
and where links represent the relation of operators to their arguments, that are expressions
themselves.


https://standardsiso.com/api/?name=c0038dec512a14acb8d888c64e8cb771

©ISO

ISO 13584-20:1998(E)

The following capabilities are provided in the 1ISO13584_generic_expressions_schema

Each specific kind of expressions is obtained by specialising (actually subtyping) the constants,the

val

6.2 1SO13584 generic_expressions_schema entity definitions

6.4.1 Generic_expression

A generic_expression entity is the information model of a generic_expression as defined in claus
3.1.6. It is the ABSTRACT SUPERTYPE of all the possible expressions, Inerder to be able to assert
thq acyclicity of expressions, it is subtyped according to its arity. Whenca'subtype of a

ge
un

myltiple_arity _generic_expression it shall not contain any variable.

EXIPRESS specification:

generic constants corresponding to the values of the manipulated data type;
generic variables that stand for values interpreted from the context;

unary expressions for unary operators;

binary expressions for binary operators;

multiple arity expressions for multiple-arity operators

fiables and the operators into those of the considered data type(s).

D

neric_expression is not a subtype of either a simple_generic_expression , or an
Ary _generic_expression , or a binary_generic_expression yera

Fo

*
)

ENTITY generic_expression

ABSTRACT SUPERTYPE OF(ONEOF(simple_generic_expression,
unary_generic_expression,
binary_generic_expression,
multiple_arity _generic_expression));

WHERE

WRL1: is_acyclic(SELF);
END_ENTITY;
(*

'mal propositions:

WR1 : the graph associated with the described expression shall be acyclic.

Inf

prmal propositions:

IP1 : either a generic_expression shall not contain any generic_variable or this
generic_expression shall be a subtype of either a simple_generic_expression , or an
unary_generic_expression , or a binary_generic_expression , ora

multiple_arity _generic_expression

NOTE This informal proposition ensures that the set of variables computed by the used_variable
function (see: 5.3.2.) includes all the variables involved in the generic_expression .
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6.2.2 Simple_generic_expression
A simple_generic_expression is a generic expression that represents either a generic variable or a
generic literal.

EXPRESS specification:
*)

ENTITY simple_generic_expression
: < SE(€ SRt e , e—variabley

SUBTYPE OF (generic_expression);
END_ENTITY;

(*
6.4.3 Generic_literal

A generic_literal is an abstract constant that can be involved in a generic expréssion.

EXIPRESS specification:

%)

ENTITY generic_literal

ABSTRACT SUPERTYPE

SUBTYPE OF (simple_generic_expression);

END_ENTITY;
(*

6.4.4 Generic_variable

A generic_variable is an abstract variable that can be involved in a generic expression. A

generic_variable shall be subtyped to specify the data type of its permitted values. It shall be
referenced by an environment that represents the interpretation function that associates a value with
thig variable.

NOTE real_numeric_variable , integer_numeric_variable , boolean_variable and string_variable afe
examples of subtypes of generic_variable . These subtypes are defined in clause 6.

EXIPRESS specification:

*
)
ENTITY generic_variable
ABSTRACT SUPERTYPE
SUBTYPE OF (simple generic_expression);
INVERSE
interpretation :
environment FOR syntactic_representation;
END_ENTITY;

(*

Attribute definitions:

interpretation : the environment that enables to associate a value with the variable.

10
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6.2.5 Variable_semantics

A variable_semantics entity is used to represent the meaning of a generic_variable . Itis an
ABSTRACT SUPERTYPE that shall be subtyped wherever a variable_semantics is used. A
variable_semantics shall specify the context within which the variable shall be used together with the
interpretation function that associates a value with this variable

EXAMPLE When modelling a class of components to which properties "a" and "b", with integer values
apply. The constraint, stating that for every instance of this class, its value for "a" shall be greater than its
value for "b", may be modelled through:

— WO Instances o1 real_variable ;

— two instances of self_property_semantics , subtype of variable_semantics that refers
respectively to property "a" and property "b";

— two instances of environment that associate each variable with its corresponding
variable_semantics , and

is

— aboolean_expression between the two real_variable s that specifies that the first one
greater that the second one.

EXIPRESS specification:

%)

ENTITY variable_semantics
ABSTRACT SUPERTYPE;
END_ENTITY;

(*
6.4.6 Environment

Anjenvironment entity is an association petween the syntax and the semantics of a variable. It
regresents the interpretation function that associates a value to a generic_variable.

EXPPRESS specification:

*
)
ENTITY environment;
syntactic _representation: generic_variable;
semantics: variable_semantics;
END_ENTITY;

(*

Attribute definitions:

syntactic_representation :the generic_variable that stands for the value of the variable.

semantics : the meaning of the variable that includes the mechanism to access its value.

6.2.7 Unary_generic_expression

An unary_generic_expression is the ABSTRACT SUPERTYPE of all the unary operators.

11
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EXPRESS specification:

*
)
ENTITY unary_generic_expression
ABSTRACT SUPERTYPE
SUBTYPE OF(generic_expression);
operand: generic_expression;
END_ENTITY;

(*

Attfibute definitions:

operand : a generic expression that represents the operand of the unary operator.
6.4.8 Binary_generic_expression

A binary_generic_expression is the ABSTRACT SUPERTYPE of all the binary‘éperators.

EXPPRESS specification:

*

)

ENTITY binary_generic_expression
ABSTRACT SUPERTYPE

SUBTYPE OF(generic_expression);

operands: LIST [2:2] OF generic_expression;

END_ENTITY;

(*

Attfibute definitions:
operands : a list of two generic expressiens that represent the two operands of the binary operator.
6.2.9 Multiple_arity_generic_expression

A multiple_arity_generic_expression  is the ABSTRACT SUPERTYPE of all the multiple-arity
operators.

EXIPRESS specification:

*

)

ENTIFRY "'multiple_arity _generic_expression
ABSTRACT SUPERTYPE

SUBTYPE OF(generic_expression);

operands: LIST [2:?] OF generic_expression;

END_ENTITY;

(*

Attribute definitions:

operands : is a list of generic expressions that represent the operands of the multiple-arity operator.

6.3 1S0O13584_generic_expressions_schema function definitions

This clause introduces the functions of the 1ISO13584_generic_expressions_schema

12
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6.3.1 Is_acyclic function
The is_acyclic function checks that there is no cycle in the reference graph of the expression.

Two functions are defined. The first one (named is_acyclic ) has as argument the
generic_expression that shall be checked. The function then calls the second one (acyclic ) with two
arguments: the generic_expression and an empty set. This set will be updated such that it contains
the set of all the nodes already visited in the chain of recursive calls down to this node.

Is_acyclic returns TRUE if the underlying structure of arg is a directed acyclic graph, if not, it returns
FAESE-

NOTE The informative annex F discusses the role of such a structure for the static analysis (e.g~type
control, variable collection and so on) and dynamic analysis (e.g. evaluation) of an expression.

EXIPRESS specification:

)

FUNCTION is_acyclic (arg: generic_expression): BOOLEAN,;
RETURN (acyclic (arg, [1));

END_FUNCTION ; -- is_acyclic

FUNCTION acyclic (argl: generic_expression;
arg2: SET OF generic_expression): BOOLEAN;

LOCAL
result: BOOLEAN;
END_LOCAL;

IF (1SO13584_GENERIC_EXPRESSIONS_SCHEMA.SIMPLE_GENERIC_EXPRESSION'
IN TYPEOF (argl))

THEN
RETURN (TRUE);

END_IF;

IF argl IN arg2

THEN
RETURNAFALSE);

END_IF;

IF '1ISO13584 GENERIC_EXPRESSIONS_SCHEMA.UNARY_GENERIC_EXPRESSION'
IN TYPEOF (argl)

THEN
RETURN
(acyclic(argl\unary_generic_expression.operand,arg2+[argl]));

END_IF;

IF '1SO13584_GENERIC_EXPRESSIONS_SCHEMA.BINARY_GENERIC_EXPRESSION'
IN TYPEOF (argl)
THEN
RETURN
(acyclic(arg1\binary_generic_expression.operands[1],arg2+[arg1])
AND
acyclic(argl\binary _generic_expression.operands[2],arg2+[arg1]));

13
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END_IF;

IF
'1SO13584_GENERIC_EXPRESSIONS_SCHEMA.MULTIPLE_ARITY_GENERIC_EXPRESSION'
IN TYPEOF (argl)
THEN
result := TRUE;
REPEATi:=1TO
SIZEOF (argl\multiple_arity _generic_expression.operands);

roced — ol AN
reSurt.— TCSUTt7/XIND

acyclic(argl\multiple_arity _generic_expression.operandsi],
arg2+[argl]);
END_REPEAT,;

RETURN (result);
END_IF;

END_FUNCTION; -- acyclic
(*

6.3.2 Used_variables function

The used_variables function walks through the whole generic.expression graph collecting all the
vafiables used and finally returning them. It traverses the directed acyclic graph representing a
geheric_expression .

NOTE This function is not used in the ISO13584_'generic_expression_schema . Itis a resource
intended to be used in the schemata that use the 1SO13584 generic_expressions_schema or its possibje
specialisation’s. For example, it is used in severalparts of ISO13584 to write constraints on the variables
occurring in expressions.

EXIPRESS specification:

)
FUNCTION used_variables (arg : generic_expression) :
SET OF generic_variable;

LOCAL
result).'SET OF generic_variable :=];
END_LOCAL;

IFE 15013584 _GENERIC_EXPRESSIONS_SCHEMA.GENERIC_VARIABLE'
IN TYPEOF (arg)
RETURN ([arg]);

END_IF;

-
1

IF '1ISO13584 GENERIC_EXPRESSIONS_SCHEMA.UNARY_GENERIC_EXPRESSION'
IN TYPEOF (arg)

THEN
RETURN (used_variables (arg\unary_generic_expression.operand));

END_IF;

IF '1SO13584_GENERIC_EXPRESSIONS_SCHEMA.BINARY_GENERIC_EXPRESSION'
14
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IN TYPEOF (arg)
THEN
RETURN(used_variables(arg\binary_generic_expression.operands[1])
+ used_variables (arg\binary_generic_expression.operands[2]));
END_IF;

IF
'1SO13584_GENERIC_EXPRESSIONS_SCHEMA.MULTIPLE_ARITY_GENERIC_EXPRESSION'

IN TYPEOF (arg)
THEN

REPEATi:=1TO
SIZEOF(arg\multiple_arity _generic_expression.operands);
result ;= result + used_variables(
arg\multiple_arity _generic_expression.operandsi]);
END_REPEAT,;

RETURN (result);
END_IF;
RETURN ([]);  --inthis case the subtype shall not contain
-- any variable (see IP1 in generic_expression)
END_FUNCTION; -- used_variables

END_SCHEMA,; -- ISO13584_generic_expressions_schema
(*

7 1ISO13584_expressions_schema

This clause defines the requirements for the ISO13584_expressions_schema. The following
EXPRESS declaration introduces the 1ISQ13584 expressions_schema blockand identifies the
negessary external references.

EXPPRESS specification:

)
SCHEMA ISO13584 expressions_schema;

REFERENCE FROM ISO13584 generic_expressions_schema(
generic_expression,
simple_generic_expression,
generic_variable,
generic_literal,
unary_generic_expression,
binary_generic_expression,
multiple_arity _generic_expression);

(*
7.1 Introduction

The I1ISO13584 expressions_schema provides for modelling numeric, Boolean, and string
expressions built with the EXPRESS operators and functions. Names for operators and functions are

15


https://standardsiso.com/api/?name=c0038dec512a14acb8d888c64e8cb771

ISO 13584-20:1998(E) ©ISO

taken as far as possible as defined in ISO 10303-11. They have the same semantics as the
corresponding elements in 1ISO 10303-11.

The underlying structure is inherited from the 1ISO13584_generic_expression_schema . lItisa
directed acyclic graph, where nodes are operators, literal values or variables, and where links
represent the relation of operators to its arguments, that are expressions themselves.

The ISO13584 expressions_schema ensures strong typing of an expression. Any expression
stands either for a number, or a string or a Boolean value. This data type may be computed from the
structure of the expression . To enable to involve in an expression a generic_expression or an

numeric_defined_function , integer_defined_function , real_defined_function ,

string_defined_function , and boolean_defined_function , The value provided by any ofthese
entities shall conform to the data type of value associated with that entity. A generic_expression thiat
is Mot a subtype of one of these entities is assumed to have a value whose data type.is)not one of the
tyges modelled by the 1ISO13584_expressions_schema

The I1ISO13584 expressions_schema include the information that an expression may, or may not ,|be
mgpped onto the Structured Query Language (SQL) defined by ISO/IEC 90757 To enable the
involvement in an expression a generic_expression or an application«efined function that may bg
mgpped onto SQL, the 1S013584_expressions_schema contains thefollowing abstract entity:

SQL_mappable_defined_function . A generic_expression thatis,a subtype of this entity shall be
mgppable onto SQL. A generic_expression that is not a subtype of this entity is assumed to have &
stricture that is not mappable on the SQL language.

Expression s are defined by subtyping generic_expressién from the
ISQ13584 generic_expressions_schema . Each of the constants, variables, and operators defineg
thgd 1SO13584_expressions_schema are subtypes-of a corresponding 1SO13584_generic_ex-
prgssions_schema . This correspondence is defined by the arity of each operator.

n

7.2 1SO13584 expressions_schema-qverall entity definitions

7.4.1 Expression

An|expression entity is a generic: expression restricted to numeric, Boolean or string domain of
values.

EXIPRESS specificatioh:

*
)
ENTITY ‘expression
ABSTRACT SUPERTYPE OF (ONEOF (numeric_expression,
boolean_expression,
string_expression))

SUBTYPE OF (generic_expression);
END_ENTITY;

(*
7.2.1.1 Variable

A variable is an entity that stands for a value interpreted from some context.

EXPRESS specification:

16
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*

)

ENTITY variable

ABSTRACT SUPERTYPE OF (ONEOF (numeric_variable,
boolean_variable,
string_variable))

SUBTYPE OF(generic_variable);

END_ENTITY;

(*

7.2.1.2 Defined function

A defined_function is a (strongly typed) function intended to be subtyped in the information models
thdt use the ISO13584 expressions_schema .

EXIPRESS specification:

*

)

ENTITY defined_function

ABSTRACT SUPERTYPE OF ((ONEOF (numeric_defined_function,
string_defined_funetion,
boolean_defined, function)
)

ANDOR SQL_mappahble_defined_function);
END_ENTITY;

(*
7.2.1.3 SQL_mappable_defined_function

A $QL_mappable_defined_function is a function intended to be subtyped in the information models
thgt use the 1ISO13584_expressions_schema to specify that some generic_expression is mappable
onto SQL.

EXPPRESS specification:

)

ENTITY SQL_mappable_defined_function
ABSTRACT SUPERTYPE

SUBTYPE ©FkAdefined_function);
END_ENTITY;

(*

7.3 ASO13584 expressions_schema : entity definitions for numeric expressions

7.3.1 Numeric_expression

A numeric_expression is an expression of which the range is the NUMBER data type defined in
8.1.1 of ISO 10303-11.

EXPRESS specification:

)
ENTITY numeric_expression
ABSTRACT SUPERTYPE OF (ONEOF (simple_numeric_expression,

17
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unary_numeric_expression,
binary_numeric_expression,
multiple_arity_numeric_expression,
length_function,
value_function,
numeric_defined_function))
SUBTYPE OF (expression);

DERIVE
is_int: BOOLEAN :=is_int_expr (SELF);
oo abla: DO AN - SO\l manaakl (O -
JHI_III(APPMUIC. DUULLAIN .= IQ_\J\(I__III(.‘.'J'.IMMIC \\JI_I_I },
END_ENTITY;

(*

Attfibute definitions:

is_lint : a Boolean attribute that indicates if an expression evaluates to integer or nat:

sqll_ mappable : a Boolean attribute that indicates if an expression is mappable to the SQL query
language.

7.3.2 Simple_numeric_expression

A gimple_numeric_expression is either a numeric literal or a numeric variable.

EXPPRESS specification:

*

)

ENTITY simple_numeric_expression
ABSTRACT SUPERTYPE OF (ONEOEF ((literal_number, numeric_variable))
SUBTYPE OF (numeric_expression; simple_generic_expression);
END_ENTITY;

(*
7.3.3 Literal_number

A lfteral_number is an EXPRESS NUMBER literal . A literal_number may be either an integer literal
or A real literal.

NOTE The EXPRESS NUMBER data type has the numeric values as domain.

EXIPRESS specification:

*

)

—ENTIT Y titerat_omber

ABSTRACT SUPERTYPE OF (ONEOF (int_literal, real_literal))

SUBTYPE OF (simple_numeric_expression, generic_literal);
the_value: NUMBER;

END_ENTITY;

(*

Attribute definitions:

the_value : a NUMBER literal value.

18
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7.3.4 Int_literal

An int_literal is an EXPRESS INTEGER literal.

NOTE An EXPRESS INTEGER literal represents an integer VALUE that is composed of one or more
digits.

EXPRESS specification:

*

)

ENTITY int_literal

SUBTYPE OF (literal_number);
SELF\literal_number.the_value: INTEGER,;

END_ENTITY;

(*

Attribute definitions:

—

thg value : an INTEGER literal value.
7.3.5 Real literal

A real_literal is an EXPRESS REAL literal.

NOTE An EXPRESS REAL literal represents a real VALUE\that is composed of a mantissa and an
optional exponent; the mantissa shall include a decimal point.

EXIPRESS specification:

*

)

ENTITY real_literal

SUBTYPE OF (literal_number);
SELF\literal_number.the_value: REAL;

END_ENTITY;

(*

A

—t

tribute definitions:

thgd_value : a REAL literal value.
7.34.6 Numeri¢c-variable

A numerie.variable is a variable that stands for a number value.

EXPRESS Specification:

*

)

ENTITY numeric_variable

SUPERTYPE OF (ONEOF (int_numeric_variable,

real_numeric_variable))
SUBTYPE OF (simple_numeric_expression, variable);
WHERE
WR1: ('1ISO13584 EXPRESSIONS_SCHEMA.INT_NUMERIC_VARIABLE'
IN TYPEOF(SELF) ) OR
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(1SO13584_EXPRESSIONS_SCHEMA.REAL_NUMERIC_VARIABLE'
IN TYPEOF(SELF) );
END_ENTITY;

(*

Formal propositions:

WR1: numeric_variable can only be a real variable or an integer variable.

7.3.7 Int numeric variable

Anjint_numeric_variable is a variable that stands for an integer value.

EXPPRESS specification:

)

ENTITY int_numeric_variable
SUBTYPE OF (numeric_variable);
END_ENTITY;

(*
7.3.8 Real_numeric_variable

A real_numeric_variable is a variable that stands for a real.value.

EXIPRESS specification:

%)

ENTITY real_numeric_variable
SUBTYPE OF (numeric_variable);
END_ENTITY;

(*
7.3.9 Unary_numeric_expression

Anfunary_numeric_expression is an unary operator whose range is the NUMBER data type defing¢d
in |SO 10303-11.

EXPPRESS specification:

*)
ENTITY unary_numeric_expression

ARSTDACT SILIDEDTVDE NEC (ONEAOL (inang fiinotion ool
OO T TV Yo T OUT o T T o (O o oty —rortctor—ooit))

SUBTYPE OF (numeric_expression, unary_generic_expression);
SELF\unary_generic_expression.operand : numeric_expression;
END_ENTITY;

(*
Attribute definitions

operand : a humeric expression that represents the parameter of the unary operator.

20
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7.3.10 Binary_numeric_expression

A binary_numeric_expression is a binary operator whose range is the NUMBER data type defined in
ISO 10303-11.

EXPRESS specification:

)
ENTITY binary_numeric_expression

ARSTDACT CILIDEDTVDE NEC (ONEOL (miniic avinraccoinn
OO T T Yo T OO i T T O (OO (T oS —CAPTeSIToT

div_expression,
mod_expression,
slash_expression,
power_expression,
binary_function_call))
SUBTYPE OF (numeric_expression, binary _generic_expression);
SELF\binary_generic_expression.operands : LIST [2:2] OF
numeric_expression;
END_ENTITY;

(*

Attribute definitions

—

operands: a list containing the two parameters of the binaryoperator.
7.4.11 Multiple_arity _numeric_expression

A multiple_arity_numeric_expression  is a multiple arity operator whose range is the NUMBER dgta
type defined in 1ISO 10303-11.

EXIPRESS specification:

*
)
ENTITY multiple_arity _aumeric_expression
ABSTRACT SUPERTYPE OF (ONEOF (plus_expression,
mult_expression,
multiple_arity function_call))
SUBTYPE OF (numeric_expression, multiple_arity _generic_expression);
SELF\multiple_arity generic_expression.operands : LIST [2:?] OF
numeric_expression;
ENDNENTITY;

(*

Attribute definitions

operands : a list containing the parameters of the multiple arity operator. The length of this list is equal
to the arity of the operator.

7.3.12 Length_function

The length_function entity carries the semantics of the LENGTH function defined in ISO 10303-11.

NOTE The length function returns the number of characters in a string.
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— Parameters: a string_expression carrying a value of the string data type.

©ISO

— Result: the returned value is the number of characters in the string and shall be greater than or

equal to zero.

EXPRESS specification:

)
ENTITY length_function
SUBTYPE OF (numeric_expression, unary generic_expression);

SELF\unary_generic_expression.operand: string_expression;
END_ENTITY;

(*

Attribute definitions

SHLF\unary_generic_expression.operand : the string whose length is represented by the
length_function

7.4.13 Value_function

The value_function entity carries the semantics of the VALUE function defined in 1ISO 10303-11.

Wi

hen the value represented in the string_expression that corresponds to the operand inherited

attfibute is an integer, the int_value_function subtype shall be used.

NOTE The value function returns the numeric representation of a string.
— Parameters: a string_expression carrying.a value of the string data type

— Result: a number corresponding to the String representation.

EXIPRESS specification:

*

)

ENTITY value_function

SUPERTYPE OF (int_yalue_function)

SUBTYPE OF (numeric_expression, unary_generic_expression);
SELF\unary-generic_expression.operand: string_expression;

END_ENTITY,

(*

Attfibute definitions

SHLEXupary_generic_expression.operand : the string expression of which the value is representeql

by

thevalue function .

7.3.14 Int_value_function

The int_value_function entity carries the semantics of the VALUE function defined in 1ISO 10303-11,

an

d asserts that the string_expression that corresponds to the operand inherited attribute

represents an integer number.

22
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EXPRESS specification:

%)

ENTITY int_value_function
SUBTYPE OF (value_function);
END_ENTITY;

(*

Informal proposition

IP1: the string_expression that corresponds to the operand attribute shall evaluate to a string that
regresents an integer number.

7.3.15 Numeric_defined_function

A numeric_defined_function  entity is a function whose range is the NUMBER data’type defined in
ISP 10303-11.

EXPPRESS specification:

*
)
ENTITY numeric_defined_function
ABSTRACT SUPERTYPE OF (ONEOF (integer_defined ‘function,
real_definéd_function))
SUBTYPE OF (numeric_expression, defined_functien);
END_ENTITY;

(*
7.4.16 Plus_expression

The plus_expression entity carries the semantics of the '+' operator, defined in ISO 10303-11, on
NUMBER data type.

NOTE The plus_expression&:istan expression which evaluates to the sum of all its operands. In the

1SO13584_expression_schema ), all these operands shall evaluate to a number in the number data type
domain.

EXIPRESS specification:

)

ENTITY plus_expression

SUBTYPE OF (multiple_arity_numeric_expression);
END_ENTITY;

(*

7.3.17 Minus_expression

The minus_expression entity carries the semantics of the '-' operator, defined in ISO 10303-11, on
NUMBER data type.

NOTE The minus_expression is an expression which evaluates to the difference of its operands. In the

1SO13584 _expression_schema , all these operands shall evaluate to a number in the number data type
domain.
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EXPRESS specification:

%)

ENTITY minus_expression

SUBTYPE OF (binary_numeric_expression);
END_ENTITY;

(*

7.3.18 Mult_expression

The mult_expression entity carries the semantics of the EXPRESS ™' operator, defined in ISO
10803-11, on NUMBER data type.

NOTE The mult_expression is an expression which evaluates to the product of all its operands. In th
1SO13584 expression_schema , all these operands shall evaluate to a number in the number.data type
domain.

D

EXIPRESS specification:

%)

ENTITY mult_expression

SUBTYPE OF (multiple_arity _numeric_expression);
END_ENTITY;

(*
7.3.19 Div_expression

The div_expression entity carries the semantics, of;the EXPRESS 'DIV' operator, defined in ISO
10803-11, on NUMBER data type.

NOTE The div_expression is an expression which evaluates to the integer division of its operands. Ir]
the 1SO13584 _expression_schema , all'these operands shall evaluate to a number in the number data type
domain. The result is an integer numben

EXIPRESS specification:

%)

ENTITY div_expression

SUBTYPE QF(binary_numeric_expression);
END_ENTITY;

(*

Informal Proposition

IPIThe SECF\binary_generic_expression.operands(2] shalfnot evaluate 10 0.
7.3.20 Mod_expression

The mod_expression entity carries the semantics of the EXPRESS 'MOD' operator, defined in ISO
10303-11, on NUMBER data type.

NOTE The mod_expression is an expression which evaluates to the first argument value modulo
operation of the second argument value. Its operands shall evaluate to a number in the number data type
domain. The result is an integer number.
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EXPRESS specification:

%)

ENTITY mod_expression

SUBTYPE OF (binary_numeric_expression);
END_ENTITY;

(*

7.3.21 Slash_expression

The slash_expression entity carries the semantics of the EXPRESS /' operator, defined in ISO
10803-11, on NUMBER data type.

NOTE The slash_expression is an expression which evaluates to the real division of its firStoperand |by
the second one. Its operands shall evaluate to a number in the number data type domain. The result is a
number.

EXIPRESS specification:

%)

ENTITY slash_expression

SUBTYPE OF (binary_numeric_expression);
END_ENTITY;

(*

Informal Proposition :

IP1: the SELF\binary_generic_expression.operandsf2]  shall not evaluate to 0.
7.9.22 Power_expression

The power_expression entity carries the-Semantics of the EXPRESS "**' operator, defined in 1ISO
10803-11, on NUMBER data type.

NOTE The power_expression.* is an expression which evaluates to the exponentiation of the first
operand value to the second-operand value. Its operands shall evaluate to a number in the number data type
domain. The result is a number.

EXIPRESS specification:

%)

ENTITY, power_expression

SUBTYPE OF (binary_numeric_expression);
END_ENTITY;

.3
\

7.3.23 Unary_function_call

An unary_function_call is an unary operator on NUMBER data type defined in ISO 10303-11.
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EXPRESS specification:

*

)

ENTITY unary_function_call

ABSTRACT SUPERTYPE OF (ONEOF (abs_function,
minus_function,
sin_function,
cos_function,
tan_function,

©ISO

PRV-ST-NEE TRTZV-C TP~V
acos_function,
exp_function,
log_function,
log2_function,
log10_function,
square_root_function))

SUBTYPE OF (unary_numeric_expression);

END_ENTITY;

(*

.3.24 binary_function_call

inary_function_call is a binary operator on NUMBER data type defined in ISO 10303-11.

EXPPRESS specification:

~
e
J

ATl
10

EX

*

)

ENTITY binary_function_call
ABSTRACT SUPERTYPE OF (ONEOFY(atan_function))
SUBTYPE OF (binary_numeric_expression);
END_ENTITY;

(*
.25 Multiple_arity_function_call

hultiple_arity _functiomcall  is a multiple-arity operator on NUMBER data type defined in ISO
B03-11.

PRESS specification:

P

ENTITY multiple_arity_function_call

ABSTRACT SUPERTYPE OF (ONEOF (maximum_function,

minimum_function))
SUBTYPE OF (multiple_arity _numeric_expression);
END_ENTITY;

(*

7.3.26 Abs_function

The abs_function entity carries the semantics of the 'ABS' function, defined in ISO 10303-11, on
NUMBER data type, defined in ISO 10303-11.

26


https://standardsiso.com/api/?name=c0038dec512a14acb8d888c64e8cb771

©ISO ISO 13584-20:1998(E)

NOTE The ABS function returns the absolute value of a number.
— Parameters: a numeric_expression carrying a value of the number data type.

— Result: the absolute value of the parameter. The returned data type is identical to the one of the
parameter.

EXPRESS specification:

)
|l Nl e V4 |8 £ a1
LINTTT T Auo_ TUricuuri

SUBTYPE OF (unary_function_call);
END_ENTITY;

(*

7.3.27 Minus_function

The minus_function entity carries the semantics of the EXPRESS unary '-' opérator, defined in IS
10803-11, on NUMBER data type, defined in 1ISO 10303-11.

NOTE The minus function returns the opposite value of a number.
— Parameters: a numeric_expression carrying a value of the aumber data type.

— Result: the opposite value of the parameter. The returned data type is identical to the one of the
parameter.

EXIPRESS specification:

)

ENTITY minus_function

SUBTYPE OF (unary_function_call),
END_ENTITY;

(*
7.4.28 Sin_function

The sin_function entity-carries the semantics of the EXPRESS 'SIN' function defined in ISO 10303
11

NOTE The  SIN function returns the sine of an angle.

— Parameters: a numeric_expression carrying a value of the number data type, representing an angle
expressed in radians.

—£.~ Result: the sine of the parameter (-1.0 <result< 1.0).

EXPRESS specification:

%)

ENTITY sin_function

SUBTYPE OF (unary_function_call);
END_ENTITY;

(*

27


https://standardsiso.com/api/?name=c0038dec512a14acb8d888c64e8cb771

ISO 13584-20:1998(E) ©ISO

7.3.29 Cos_function

The cos_function entity carries the semantics of the EXPRESS 'COS' function defined in ISO 10303-
11.

NOTE The COS function returns the cosine of an angle.

— Parameters: a numeric_expression carrying a value of the number data type, representing an angle
expressed in radians.

— Result: the cosine of the parameter (-1.0 <result<1.0)

EXIPRESS specification:

)

ENTITY cos_function

SUBTYPE OF (unary_function_call);
END_ENTITY;

(*
7.4.30 Tan_function

The tan_function entity carries the semantics of the EXPRESS ‘TAN' function defined in ISO 10303
11

NOTE The TAN function returns the tangent of an angle.

— Parameters: a numeric_expression carrying a value of the number data type, representing an angle
expressed in radians.

— Result: the tangent of the parameter.

EXIPRESS specification:

%)

ENTITY tan_function

SUBTYPE OF (unary_function_call);
END_ENTITY;

(*
7.3.31 Asin_function

The asin_function entity carries the semantics of the EXPRESS 'ASIN' function defined in ISO
10B03-1Y.

INOTE The ASIN functionreturns-the anale aiven-a-sine-value
gy T

— Parameters: a numeric_expression carrying a value of the number data type, representing the sine of
an angle expressed in radians.

— Result: the angle expressed in radians (-I1/2 <result < 1/2) whose sine is carried by the parameter.
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EXPRESS specification:

*)

ENTITY asin_function

SUBTYPE OF (unary_function_call);
END_ENTITY;

(*

7.3.32 Acos_function

The acos_function entity carries the semantics of the EXPRESS 'ACOS' function defined in ISO
10803-11.

NOTE The ACOS function returns the angle given a cosine value.

— Parameters: a numeric_expression carrying a value of the number data type, representing the cosipe
of an angle expressed in radians.

— Result: the angle expressed in radians (-I1/2 <result < INM/2) whose cosine is_carried by the parameter

EXIPRESS specification:

)

ENTITY acos_function

SUBTYPE OF (unary_function_call);
END_ENTITY;

(*
7.4.33 Exp_function

The exp_function entity carries the semantics of the EXPRESS 'EXP' function defined in ISO 1030B-
11

NOTE The EXP function returns’ e (the base of the natural logarithm system) raised to the power of thq
value of the parameter.

— Parameters: a numeric_éxpression carrying a value of the number data type, representing the valu
of the parameter.

17

— Result: the value e raised to the power of the value of the parameter.

EXIPRESS specification:

*)

ENTITY exp_function
—SUBTYPEOF tunary function—catt);
END_ENTITY;

(*

7.3.34 Log_function

The log_function entity carries the semantics of the EXPRESS 'LOG' function defined in ISO 10303-
11.
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NOTE The LOG function returns the natural logarithm of a number.

— Parameters: a numeric_expression carrying a value of the number data type, representing the value
of the parameter. It shall be greater than O.

— Result: the real number which is the natural logarithm of the value of the parameter.

EXPRESS specification:

%)

— ENTIT Y fog_fumnction
SUBTYPE OF (unary_function_call);
END_ENTITY;

(*

7.3.35 Log2_function

The log2_function entity carries the semantics of the EXPRESS 'LOG2' function defined in ISO
10803-11.

NOTE The LOG2 function returns the base 2 logarithm of a number.

— Parameters: a numeric_expression carrying a value of the number data type, representing the valu
of the parameter. It shall be greater than 0.

L%

— Result: the real number which is the base 2 logarithm of.the'value of the parameter.

EXIPRESS specification:

)

ENTITY log2_function

SUBTYPE OF (unary_function_call);
END_ENTITY;

(*
7.4.36 Logl10_function

The log10_function entity“carries the semantics of the EXPRESS 'LOG10' function defined in ISO
10803-11.

NOTE The £OG10 function returns the base 10 logarithm of a number.

1Y%

— Parameters: a numeric_expression carrying a value of the number data type, representing the valu
of theparameter. It shall be greater than O.

-L~) Result: the real number which is the base 10 logarithm of the value of the parameter.
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EXPRESS specification:

*)

ENTITY log10_function

SUBTYPE OF (unary_function_call);
END_ENTITY;

(*

7.3.37 Square_root_function

The square_root_function entity carries the semantics of the EXPRESS 'SQRT' function definedir
ISO 10303-11.

NOTE The SQRT function (square root) returns the non-negative square root of a number.

— Parameters: a numeric_expression carrying a value of the number data type, representing the valu
of the parameter. It shall be greater than or equal to 0.

11"

— Result: the non negative real number which is the square root of the value of the parameter.

EXIPRESS specification:

)

ENTITY square_root_function
SUBTYPE OF (unary_function_call);
END_ENTITY;

(*
7.3.38 Atan_function

The atan_function entity carries the semantics of the EXPRESS 'ATAN' function defined in ISO
10803-11.

NOTE The ATAN function returns the angle given a tangent value represented by the parameters.

— Parameters: two numeric_expressions representing the value SELF\binary_generic_expression[1] [ /
SELF\binary_generic_expression[2].

— Result: the anglé-in radians (-M/2 <result < M/2) whose tangent is represented by the value of the
parameter. If the sécond expression corresponding to SELF\binary_generic_expression[2] evaluates to
then the result is(-MN72 or M/2 depending on the sign of SELF\binary_generic_expression[1].

o

EXIPRESS $pecification:

%)

L ENTITY nfnn_ﬁmr\finn

SUBTYPE OF (binary_function_call);
END_ENTITY;

(*

7.3.39 Maximum_function

The maximum_function entity returns the maximum value of the list of values of its operands that
shall evaluate to a number in the NUMBER data type domain.
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EXPRESS specification:

%)

ENTITY maximum_function

SUBTYPE OF (multiple_arity function_call);
END_ENTITY;

(*

7.3.40 Minimum_function

Tht minimum_function entity returns the minimum value of the list of values of its operands that
shall evaluate to a number in the NUMBER data type domain.

EXIPRESS specification:

%)

ENTITY minimum_function

SUBTYPE OF (multiple_arity function_call);
END_ENTITY;

(*
NOTE The maximum function returns the minimum value of thélist of values.
7.3.41 Integer_defined_function

Anjinteger_defined_function is any function of whichithe range is the INTEGER data type defined|in

ISG 10303-11.

EXIPRESS specification:

*

)

ENTITY integer_defined_function
ABSTRACT SUPERTYPE

SUBTYPE OF (numeric_defined_function);
END_ENTITY ;

(*

Attfibute definitions:

IP1: A subtype'of an integer_defined_function may either be a generic_expression , or it shall ngt
comtain any-generic_variable .

NOTE The integer_defined_function entity is a resource allowing to specialise this schema with any
appheation-definedfunctionthatreturrsa-valde-i-the-irtegerdata-type-demain-

7.3.42 Real_defined_function

A real_defined_function is any function of which the range is the REAL data type defined in ISO
10303-11.
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EXPRESS specification:

Attribute definitions:

*

)

ENTITY real_defined_function
ABSTRACT SUPERTYPE

SUBTYPE OF (numeric_defined_function);
END_ENTITY ;

(*

P
co

Al
IS¢

EX

7.4

A gimple_boolean_expression is an unary operator for which the range is BOOLEAN, such a dats
type being defined in ISO 10303-11.

EXIPRESS specification:

.4 Boolean_expression

. a subtype of a real_defined_function may either be a generic_expression, or it shall net
tain any generic_variable .

NOTE The real_defined_function entity is a resource allowing to specialise this schema with any
application defined function that returns a value in the real data type domain.

oolean_expression is an expression for which the range is the BOQLEAN data type defined in
D 10303-11.

PRESS specification:

*

)

ENTITY boolean_expression

ABSTRACT SUPERTYPE OF (ONEOF (simple,_boolean_expression,
uhary_boolean_expression,
binary_boolean_expression,
multiple_arity _Boolean_expression,
comparison_expression,
interval_expression,
boolean_defined_function))

SUBTYPE OF (expression);

END_ENTITY;

(*

.1 Simple_boolean_expression

*

)

ENTITY simple_boolean_expression

ABSTRACT SUPERTYPE OF (ONEOF (boolean_literal,
boolean_variable))

SUBTYPE OF (boolean_expression, simple_generic_expression);

END_ENTITY;

(*

ISO 13584-20:1998(E)
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7.4.2 Boolean_literal

A boolean_literal is an EXPRESS BOOLEAN literal.

NOTE The EXPRESS Boolean data type has as its domain the set containing the two literals TRUE and
FALSE.

EXPRESS specification:

)

ENTITY boolean_literal

SUBTYPE OF (simple_Boolean_expression, generic_literal);
the_value: BOOLEAN;

END_ENTITY;

(*

Attribute definitions:

—

thg value : a BOOLEAN literal value.
7.4.3 Boolean_variable

A Boolean_variable is a variable that stands for a Boolean value.

EXIPRESS specification:

%)

ENTITY boolean_variable

SUBTYPE OF (simple_Boolean_expression, variable);
END_ENTITY;

(*

7.4.4 Unary_boolean_expression

D

Anjunary_boolean_expression,~ is an unary operator for which the range is the BOOLEAN data typ
defined in ISO 10303-11,

EXPRESS specifieation:

*

)

ENTIY unary_boolean_expression
ABSTRACT SUPERTYPE OF (ONEOF (not_expression, odd_function))
SUBTYPE OF (boolean_expression, unary_generic_expression);
END_ENTITY;

(*

7.4.5 Not_expression

The not_expression entity carries the semantics of the 'NOT' on Boolean data type operator defined
in ISO 10303-11.

NOTE The NOT operator requires one Boolean operand and evaluates to a Boolean value.
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EXPRESS specification:

*

)

ENTITY not_expression

SUBTYPE OF (unary_Boolean_expression);
SELF\unary_generic_expression.operand: boolean_expression;
END_ENTITY;

(*

A

—

tribute definitions:

SHLF\unary_generic_expression.operand : the boolean_expression that represents the operand of
thg 'NOT' operator.

7.4.6 Odd_function

The odd_function entity carries the semantics of the EXPRESS 'ODD' operator defined in ISO
10803-11.

NOTE The ODD function returns TRUE or FALSE depending on whetherahumber is odd or even.
— Parameters: a numeric expression carrying a value of the integer data’type.

— Result: the function returns TRUE when the value of the parafmeters modulo 2 equals to 1, and FALSE
otherwise.

EXIPRESS specification:

*

)

ENTITY odd_function

SUBTYPE OF (unary_Boolean_expression);
SELF\unary_generic_expression.operand: numeric_expression;

WHERE
WRL1: is_int_expr(SELF\numeric_expression);

END_ENTITY;

(*

Attribute definitions

—

SHLF\unary_generic_expression : the numeric_expression that represents the operand of the
'ODD’ function;

Folmal prepesition:

WR1:the operand shall be a numeric_expression for which the range is the same as the EXPREYS
INTEGER data type.

7.4.7 Binary_boolean_expression

A binary_boolean_expression is a binary operator of which the range is the BOOLEAN data type
defined in ISO 10303-11.
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EXPRESS specification:

*

)

ENTITY binary_boolean_expression
ABSTRACT SUPERTYPE OF (ONEOF (xor_expression, equals_expression))
SUBTYPE OF (boolean_expression, binary_generic_expression);
END_ENTITY;

(*

v, haolaan aAaviraccian
T

©ISO
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A multiple_arity_boolean_expression is a multiple-arity operator for which the range is the same as

thg EXPRESS BOOLEAN data type defined in ISO 10303-11.

EXPPRESS specification:

*
)
ENTITY multiple_arity _boolean_expression
ABSTRACT SUPERTYPE OF (ONEOF (and_expression, or_expression))
SUBTYPE OF (boolean_expression, multiple_arity _generic_expression);
SELF\multiple_arity generic_expression.operands :

LIST [2:?] OFboolean_expression;
END_ENTITY;

(*

Attribute definitions:

—

operand : the occurrences of boolean_expressien® that represents the parameters of the m-arity
operator.

7.4.9 Xor_expression

The xor_expression entity carries.the semantics of the 'XOR' operator defined in ISO 10303-11.

exclusive disjunction of the tWo operands.

EXIPRESS specification:

%)

ENTITY“Xor_expression

SUBTYPE OF (binary_boolean_expression);
SELF\binary_generic_expression.operands:

NOTE The XOR operator requires two Boolean operands and evaluates to a Boolean value that is the

CIST {2721 OF bootean_expression,
END_ENTITY;

(*

Attribute definitions:

operands : the two boolean_expression operands of the XOR operator that shall be
boolean_expression s.

36


https://standardsiso.com/api/?name=c0038dec512a14acb8d888c64e8cb771

©ISO ISO 13584-20:1998(E)

7.4.10 Equals_expression

The equals_expression entity carries the semantics of the ":=:" instance equal operator defined in ISO
10303-11, the domain of which is entities of data type generic_expression

NOTE The entity instance equality operator accepts two compatible instance values that are
generic_expression and evaluates to a Boolean value. In the context of the

1ISO13584_expression_schema the two generic_expression s instance values are compatible either if their
data types are the same, or if one data type is a subtype of the other one.

EXPRESS specification:

)

ENTITY equals_expression

SUBTYPE OF (binary_boolean_expression);
END_ENTITY;

(*
7.4.11 And_expression

The and_expression entity carries the semantics of the 'AND' operatordefined in ISO 10303-11 and
uses its associativity property to handle multiple arity.

NOTE The AND operator requires at least two Boolean expressions and evaluates to a Boolean value
that is the conjunction of the two operands.

EXIPRESS specification:

%)

ENTITY and_expression

SUBTYPE OF (multiple_arity _boolean_expression);
END_ENTITY;

(*
7.4.12 Or_expression

The or_expression entity garries the semantics of the 'OR’ operator defined in ISO 10303-11 and
uses its associativity praperty to handle multiple arity.

NOTE The, ORJoperator requires at least two Boolean expressions and evaluates to a Boolean value that
is the inclusivedisjunction of the two operands.

EXPRESS specification:

*)
7

ENTITY or_expression
SUBTYPE OF (multiple_arity_boolean_expression);
END_ENTITY;

(*
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7.4.13 Comparison_expression

The comparison_expression

expressions carry the semantics of the different value comparison

©ISO

operators defined in ISO 10303-11 restricted to the NUMBER, BOOLEAN and STRING EXPRESS
data types. Both operands shall have the same data type.

EXPRESS specification:

Att]

t

*)

ENTELE\L H

t

INTTT \.’UIIIlJaI 1o9UT1 CI\lJICQOlUll

ABSTRACT SUPERTYPE OF (ONEOF (comparison_equal,
comparison_greater,
comparison_greater_equal,
comparison_less,
comparison_less_equal,
comparison_not_equal,
like_expression))
SUBTYPE OF (boolean_expression, binary _generic_expression);
SELF\binary_generic_expression.operands : LIST [2:2] OF
expression;
WHERE
WR1: (('ISO13584 EXPRESSIONS SCHEMA.NUMERIC_EXPRESSION’
IN TYPEOF(SELF\binary_generic_expression.operands[1]))
AND
1SO13584 EXPRESSIONS_SCHEMA.NUMERIC_EXPRESSION’
IN TYPEOF(SELF\binary_generic_expression.operands[2]))
OR
(('1IsO13584 EXPRESSIONS_SCHEMA.BOOLEAN_EXPRESSION’
IN TYPEOF(SELF)\binary_generic_expression.operands[1]))
AND
(1S013584_EXPRESSIONS_SCHEMA.BOOLEAN_EXPRESSION’
IN TYPEOF(SELF\binary_generic_expression.operands[2])))
OR
(15013584 EXPRESSIONS_SCHEMA.STRING_EXPRESSION’
INYT'YPEOF(SELF\binary_generic_expression.operands[1]))
AND
(18013584 _EXPRESSIONS_SCHEMA.STRING_EXPRESSION’
IN TYPEOF(SELF\binary_generic_expression.operands[2]))) ;
END_ENTITY;

(*

Fibute definitions

operands : a list of generic_expressions that contains the expressions to be compared.

Formal proposition

WR1 : the operands of the comparison_expression shall be of compatible in type.
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7.4.14 Comparison_equal

A comparison_equal carries the semantics of the value equal (‘=) operator defined in ISO 10303-1

1

restricted to the NUMBER, BOOLEAN and STRING EXPRESS data types. Both operands shall have

the same data type.

EXPRESS specification:

*)

ENTITY r\nmp:\ricnn egL 1al

SUBTYPE OF (comp_arison_expression);
END_ENTITY;

(*
NOTE The comparison_equal evaluates to TRUE if the two operands evaluate to the Same value.

7.4.15 Comparison_greater

A gomparison_greater carries the semantics of the greater than (">') operator defined in of ISO

10803-11 restricted to the NUMBER, BOOLEAN and STRING EXPRESS 'data types. Both operand$

shall have the same data type.

NOTE The comparison_greater evaluates to TRUE if the firstypperand evaluates to a value greater
than the second operand. The relevant orders are:

— mathematical ordering of the real number
— FALSE < TRUE

— lexicographic order on strings

EXIPRESS specification:

%)

ENTITY comparison_greater

SUBTYPE OF (comparisen_expression);
END_ENTITY;

(*
7.4.16 Comparison_greater_equal

A gomparis@n)greater_equal carries the semantics of the greater than or equal ('>=") operator
defined in"of*1SO 10303-11 restricted to the NUMBER, BOOLEAN and STRING EXPRESS data typ
Both operands shall have the same data type.

D

11
0

greater than or equal to the second operand. The relevant orders are:
— mathematical ordering of the real number
— FALSE < TRUE

— lexicographic order on strings

EXPRESS specification:

)
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ENTITY comparison_greater_equal
SUBTYPE OF (comparison_expression);
END_ENTITY;

(*

7.4.17 Comparison_less

A comparison_less carries the semantics of the less than ('<") operator defined in ISO 10303-11
restricted to the NUMBER, BOOLEAN and STRING EXPRESS data types. Both operands shall have
the same data type.

EX

NOTE The comparison_less evaluates to TRUE if the first operand evaluates to a value less thanth
second operand. The relevant orders are:

PRESS specification:

D

mathematical ordering of the real number
FALSE < TRUE

lexicographic order on strings

7.4
A (

op
typ

EX

.18 Comparison_less_equal

omparison_less_or_equal carries the semantics of the EXPRESS less than or equal ('<=")

%)

ENTITY comparison_less

SUBTYPE OF (comparison_expression);
END_ENTITY;

(*

prator defined in 1ISO 10303-11 restricted to the NUMBER, BOOLEAN and STRING EXPRESS data

es

NOTE The comparison_less.equal evaluates to TRUE if the first operand evaluates to a value less
than or equal to the second operand. The relevant orders are:

PRESS:specification:

. Both operands shall have the same data type.

mathematical ordering-of the real number
FALSE < TRUE

lexicographic¢ order on strings

‘)

ENTITY comparison_less_equal
SUBTYPE OF (comparison_expression);
END_ENTITY;

(*

7.4.19 Comparison_not_equal

A comparison_not_equal carries the semantics of the value not equal ('<>") operator defined in ISO
10303-11 restricted to the NUMBER, BOOLEAN and STRING EXPRESS data types. Both operands
shall have the same data type.
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NOTE The comparison_not_equal evaluates to TRUE if the first operand evaluates to a value different
from the second operand. The relevant orders are:

— mathematical ordering of the real number
— FALSE < TRUE

— lexicographic order on strings

EXPRESS specification:

*)
ENTITY comparison_not_equal

SUBTYPE OF (comparison_expression);
END_ENTITY;

(*
7.4.20 Like_expression
A llke_expression carries the semantics of the LIKE string matching operator’defined in ISO 10303

11) The first operand is the target string. The second operand is the pattern string. The special
characters (often called "wild cards") in the pattern string are defined inJSO 10303-11.

EXIPRESS specification:

*

)

ENTITY like_expression

SUBTYPE OF (comparison_expression);

WHERE

WR1: ('1ISO13584 EXPRESSIONS) SCHEMA.STRING_EXPRESSION'

IN TYPEOF(SELF\comparisen_expression.operands[1])) AND
('1S013584_EXPRESSIONS_SCHEMA.STRING_EXPRESSION'
IN TYPEOF(SELF\comparison_expression.operands[2]));

END_ENTITY;

(*

Folmal propositions:

WR1: the operand/listshall contain two generic_expression s that are string_expression s.
7.4.21 Interval”_expression

Anfinterval- expression carries the semantics of the interval expression defined in ISO 10303-11
regtricted to the NUMBER, BOOLEAN and STRING EXPRESS data types. Both operands shall have

tl’\ sama data tvna
OOt T TOTOEITex > A 4 O

NOTE An interval_expression expression tests whether or not a value falls within a given interval. It
evaluates to TRUE if interval_low < =interval_item < =interval_high . The relevant orders are:

— mathematical ordering of the real number

— lexicographic order on strings
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EXPRESS specification:

*
)
ENTITY interval_expression
SUBTYPE OF (boolean_expression, multiple_arity _generic_expression) ;
DERIVE
interval_low: generic_expression
:= SELF\multiple_arity _generic_expression.operands[1];
interval_item:generic_expression

e O\l naal2]

©ISO

A

-t
—

=-SHEHRmutiple—arty—genere—expressior-eperandst2y:
interval_high:generic_expression
:= SELF\multiple_arity _generic_expression.operands|[3];
WHERE
WRL1:('1SO13584_EXPRESSIONS_SCHEMA.EXPRESSION'
IN TYPEOF(interval_low))
AND ('1SO13584_EXPRESSIONS_SCHEMA.EXPRESSION'
IN TYPEOF(interval_item) )
AND ('1SO13584_EXPRESSIONS_SCHEMA.EXPRESSION'
IN TYPEOF(interval,_high));
WR2:(('ISO13584_EXPRESSIONS_SCHEMA.STRING_EXPRESSION'
IN TYPEOF (SEKF.interval_low))
AND ('1SO13584_EXPRESSIONS_SCHEMA'STRING_EXPRESSION'
IN TYPEQEF. (SELF.interval_high))
AND ('1SO13584_EXPRESSIONS_SCHEMA.STRING_EXPRESSION'
IN. TYPEOF (SELF.interval_item)))
OR
((1SO13584_EXPRESSIONS_SCHEMA.STRING_EXPRESSION'
IN TYPEOF(SELF.interval_low))
AND ('1SO13584_EXPRESSIONS_SCHEMA.NUMERIC_EXPRESSION'
IN TYPEOF(SELF.interval_item))
AND ('1SO13584_EXPRESSIONS_SCHEMA.NUMERIC_EXPRESSION'
IN TYPEOF(SELF.interval_high)));
END_ENTITY;

(*

ribute definitions:

int

int

int

brval_low : the,bound_1 operand of the interval expression (see 12.2.4 of ISO 10303-11).
brval_high ) the bound_2 operand of the interval expression (see 12.2.4 of ISO 10303-11).

brval_item : the interval_item operand of the interval expression (see 12.2.4 of ISO 10303-11).

Fo

At Propositions:

WR1: the data type of the operands shall be expression s.

WR2: the types of the expression s to be compared in the interval_expression s shall evaluates to
comparable expression s.

7.4.22 Boolean_defined_function

A boolean_defined_function

data type defined in ISO 10303-11.

42
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EXPRESS specification:

*

)

ENTITY boolean_defined_function

ABSTRACT SUPERTYPE

SUBTYPE OF (defined_function, boolean_expression);
END_ENTITY ;

(*

Informal propositions:

IP1: a subtype of a boolean_defined_function may either be a generic_expression, or it shalbndt
comtain any generic_variable .

7.% String_expression

A gtring_expression is an expression whose range is the EXPRESS STRING data type defined ir
ISP 10303-11.

EXPPRESS specification:

*

)

ENTITY string_expression

ABSTRACT SUPERTYPE OF (ONEOF (simple_string. expression,
indexcexpression,
substring_expression,
eoncat_expression,
format_function,
string_defined_function))

SUBTYPE OF (expression);

END_ENTITY;

(*

7.9.1 Simple_string_expression

D

A gimple_string_expression  is an unary operator of whose range is EXPRESS STRING data typ
defined in 1ISO 10303-11«

EXIPRESS specification:

*
)
ENTITY simple_string_expression
ABSTRACT SUPERTYPE OF (ONEOF (string_literal
string_variable))
SUBTYPE OF (string_expression, simple_generic_expression);
END_ENTITY;

(*

7.5.2 String_literal

A string_literal is an EXPRESS STRING literal.

NOTE The EXPRESS STRING data type has as its domain sequences of characters.
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EXPRESS specification:

Attribute-definitions:

*

)

ENTITY string_literal

SUBTYPE OF (simple_string_expression, generic_literal);
the_value: STRING;

END_ENTITY;

(*

©ISO

thg value : a STRING literal value.

7.9.3 String_variable

A gtring_variable is a variable that stands for a STRING value.

EXPPRESS specification:

)

ENTITY string_variable

SUBTYPE OF (simple_string_expression, variable);
END_ENTITY;

(*

7.9.4 Index_expression

Th
10

B03-11.

resulting string value is the character at’position the value of the index operator.

EXIPRESS specification:

44

*
)
ENTITY index ‘expression
SUBTYPEQFAstring_expression, binary_generic_expression);
DERIVE
operand:generic_expression:=
SELR\binary_generic_expression.operands[1];
index:generic_expression:=

mll Il W 2PN [2].

e index_expression carries the semantics of the string indexing operator ('[]") defined in ISO

NOTE The index_expression string operator takes two operands, the string value (represented by th¢
operand attribute) being indexed by theindex specification (represented by the index attribute). The

SEHRbirary—generie—expressior-operandst2k:
WHERE
WR1: ('1ISO13584 EXPRESSIONS_SCHEMA.STRING_EXPRESSION'
IN TYPEOF(operand))

AND ('1SO13584_EXPRESSIONS_SCHEMA.NUMERIC_EXPRESSION'

IN TYPEOF(index));
WR2: is_int_expr (index);
END_ENTITY;
(*
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Attribute definitions:

operand : the string_expression that represents the STRING.
index : the integer numeric_expression that indicates the index value.

Formal propositions:

WR1.: the first operand shall be a string_expression and the second operand shall be a
numeric_expression

WR2: the position described by the index operand shall be an integer value.

Informal propositions:

IP1: the index shall evaluate to an INTEGER value greater than zero and less or equal toithe lengtH of
thg operand STRING.

7.9.5 Substring_expression

The substring_expression carries the semantics of the EXPRESS substribg indexing operator ([:]
defined in ISO 10303-11.

~

NOTE The substring_expression  string operator takes three ogerands, the string value (represented|by
the operand attribute) being indexed by the index specification (répresented by the index1 and index2
attributes). The substring_expression evaluates to a string value of length (index2 - index1 + 1 ). The
resulting string value is equivalent to the sequence of characters at position index1 through index2 .

EXIPRESS specification:

)
ENTITY substring_expression
SUBTYPE OF (string_expression,; multiple_arity _generic_expression);
DERIVE
operand:generic_expression:=
SELF\multiple_arity generic_expression.operands[1];
index1:generic_expression:=
SELF\multiple_arity _generic_expression.operands|2];
index2:genefric_expression:=
SELF\multiple_arity generic_expression.operands|[3];
WHERE
WR12: ('1ISO13584 EXPRESSIONS_SCHEMA.STRING_EXPRESSION'
IN TYPEOF(operand))
AND ('ISO13584 EXPRESSIONS SCHEMA.NUMERIC_EXPRESSION'
IN TYPEOF(index1))
—AND (SO 13584 EXPRESSIONS _SCHEMANUMERIC _EXPRESSION——
IN TYPEOF(index2));
WR2: SIZEOF(SELF\multiple_arity_generic_expression.operands)=3;
WR3: is_int_expr (index1);
WR4: is_int_expr (index2);
END_ENTITY;
(*

Attribute definitions:
operand : the string_expression from which a substring is extracted.
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index1 : the numeric_expression that indicates the low bound of the substring in operand .
index2 : the numeric_expression that indicates the high bound of the substring in operand .

Formal propositions:

WR1: operand shall be a string_expression , index1 and index2 shall be numeric_expression

WR2: the substring_expression operands  LIST shall contain three elements.

WR3-indexl -shall evaluate to an INTEGER value

WR4: index2 shall evaluate to an INTEGER value.

Informal propositions:

IP1: index1 and index2 shall evaluate to an INTEGER value greater than zero and{(eSs or equal to)
thq length of the operand STRING.

IP2: index1 value shall be less or equal to index2 value.
7.9.6 Concat_expression

The concat_expression carries the semantics of the concatenation ('+') operator defined in ISO
10803-11, on the STRING data type defined in ISO 10303-11.

NOTE The concat_expression operator accepts at least'two string_expression s as operands and
evaluates to a string value resulting from the concatenation‘f all the elements of the
SELF\multiple_arity _generic_expression.operands list: These elements are concatenated in the list
order.

EXIPRESS specification:

*
)
ENTITY concat_expression
SUBTYPE OF (string_expression, multiple_arity _generic_expression);
SELF\multiple_arity—generic_expression.operands:
LIST [2 : ?] OF string_expression;
END_ENTITY;
(*

Attfibute definitions:
SHLF\multiple_arity_generic_expression.operands  : the string_expression s to be concatenated.

7.9.77Format_function

The format_function carries the semantics of the FORMAT function defined in ISO 10303-11.
NOTE The format function returns a formatted string representation of a number.

— Parameters: a numeric_expression corresponding to the value_to_format operand and which
evaluates to a real or integer number and a string_expression corresponding to the format_string operand
which evaluates to a string containing the formatting commands.

— Result: a string representation of the value of the value_to_format operand according to the value of
the format_string operand. The formatting string contains special characters to indicate the appearance of
the result. The different ways to describe the formatting string are defined in ISO 10303-11 PART 11.
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EXPRESS specification:

*
)
ENTITY format_function
SUBTYPE OF (string_expression, binary_generic_expression);
DERIVE
value_to_format: generic_expression:=
SELF\binary_generic_expression.operands[1];
format_string:generic_expression:=
SEl E\hinar\ll_gnnnrir‘_nyprnccinn npnrnndc[')];

WHERE
WRL1: (('1ISO13584_EXPRESSIONS_SCHEMA.NUMERIC_EXPRESSION')
IN TYPEOF(value_to_format))
AND (('1SO13584 EXPRESSIONS_SCHEMA.STRING_EXPRESSION")
IN TYPEOF(format_string));
END_ENTITY;

(*

A

—t

tribute definitions:

value to format :the numeric_expression that is to be formatted:
format_string : the formatting commands that defines the appearance of the result.

Folmal proposition:

WR1: the value_to_format shall be a numeric_expression and the format_string shall be a
string_expression

7.9.8 String_defined_function

A gtring_defined_function is any application-defined operator of which the range is the STRING data
type defined in 1ISO 10303-11.

EXPPRESS specification:

*

)

ENTITY string (defined_function
ABSTRACKSUPERTYPE

SUBTYPE-OF (defined_function, string_expression);
END ENTITY ;

(*

Informal proposition:

IP1: a subtype of a string_defined_function may either be a generic_expression, or it shall not
contain any generic_variable .

7.6 Functions to determine properties of the expression

The following EXPRESS declarations specifies different functions that enable the properties of
expression s to be determined.
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7.6.1 Is_int_expr

The is_int_expr function checks if a syntactically correct expression (see clause 7) evaluates to an
integer value or not.

EXPRESS specification:

)
FUNCTION is_int_expr (arg: numeric_expression) : BOOLEAN;

LOCAL
i: INTEGER;
END_LOCAL;
IF '1SO13584 EXPRESSIONS SCHEMA.INT_LITERAL' IN TYPEOF(arg)
THEN
RETURN (TRUE);
END_IF;
IF '1SO13584 EXPRESSIONS SCHEMA.REAL_LITERAL'IN TYPEOF(arg)
THEN
RETURN (FALSE);
END_IF;
IF '1SO13584 _EXPRESSIONS_SCHEMA.INT_NUMERIC_VARIABLE' IN TYPEOF(arg)
THEN
RETURN (TRUE);
END_IF;
IF '1SO13584 EXPRESSIONS_ SCHEMA.REAL NUMERIC_VARIABLE' IN TYPEOF(arg)
THEN
RETURN (FALSE);
END_IF;
IF '1SO13584 EXPRESSIONS (SCHEMA.ABS_FUNCTION' IN TYPEOF(arg)
THEN
RETURN (is_int_expr(arg\unary_numeric_expression.operand));
END_IF;
IF 'ISO13584 _EXPRESSIONS_SCHEMA.MINUS_FUNCTION' IN TYPEOF(arg)
THEN
RETURN-{@s_int_expr(arg\unary_numeric_expression.operand));
END_IF;
IF (1SO413584_EXPRESSIONS_SCHEMA.SIN_FUNCTION' IN TYPEOF(arg))
OR ('ISO13584_EXPRESSIONS_SCHEMA.COS_FUNCTION' IN TYPEOF(arg))
OR ('ISO13584_EXPRESSIONS_SCHEMA.TAN_FUNCTION' IN TYPEOF(arg))
OR ('1SO13584_ EXPRESSIONS_SCHEMA.ASIN_FUNCTION' IN TYPEOF(arg))

OR (15015564 EXPRESSIONS _SCHEMA.ACOS_FUNCTION'IN TYPEOR(arg))
OR (1SO13584_EXPRESSIONS_SCHEMA.ATAN_FUNCTION' IN TYPEOF(arg))
OR (1SO13584_EXPRESSIONS_SCHEMA.EXP_FUNCTION' IN TYPEOF(arg))
OR (1SO13584_EXPRESSIONS_SCHEMA.LOG_FUNCTION' IN TYPEOF(arg))
OR (1SO13584_EXPRESSIONS_SCHEMA.LOG2_FUNCTION' IN TYPEOF(arg))
OR (1SO13584_EXPRESSIONS_SCHEMA.LOG10_FUNCTION' IN TYPEOF(arg))
OR (1SO13584_EXPRESSIONS_SCHEMA.SQUARE_ROOT_FUNCTION'
IN TYPEOF(arg))
THEN
RETURN (FALSE);
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END_IF;
IF  (1SO13584_EXPRESSIONS_SCHEMA.PLUS_EXPRESSION' IN TYPEOF(arg))
OR ('1SO13584_EXPRESSIONS_SCHEMA.MULT_EXPRESSION'
IN TYPEOF(arg))
OR ('1SO13584_EXPRESSIONS_SCHEMA.MAXIMUM_FUNCTION'
IN TYPEOF(arg))
OR ('1SO13584_EXPRESSIONS_SCHEMA.MINIMUM_FUNCTION'
IN TYPEOF(arg))
THEN
REPEAT i :=1 TQO SIZEQE (
arg\multiple_arity_numeric_expression.operands);
IF NOT
is_int_expr(arg\multiple_arity _numeric_expression.operands]i])
THEN
RETURN (FALSE);
END_IF;
END_REPEAT,;
RETURN (TRUE);
END_IF;
IF  (1SO13584_EXPRESSIONS_SCHEMA.MINUS_EXPRESSION' IN TYPEOF(arg))
OR ('1SO13584_EXPRESSIONS_SCHEMA.POWER/ EXPRESSION'
IN TYPEOF(arg))

THEN

RETURN (is_int_expr(arg\binary_numeric_expression.operands[1])

AND is_int_expr(arg\binary_numeric_expression.operands[2]));
END_IF;
IF  (1SO13584 _EXPRESSIONS_SCHEMA:DIV_EXPRESSION' IN TYPEOF(arg))
OR ('ISO13584_EXPRESSIONS-SCHEMA.MOD_EXPRESSION' IN TYPEOF(arg))

THEN

RETURN(TRUE); (*always deliver an INTEGER result *)
END_IF;
IF 'ISO13584 _EXPRESSIONS .SCHEMA.SLASH_EXPRESSION' IN TYPEOF(arg)
THEN

RETURN (FALSE); (* always delivers a REAL result *)
END_IF;
IF 'ISO13584 _EXPRESSIONS_SCHEMA.LENGTH_FUNCTION' IN TYPEOF(arg)
THEN

RETURN (TRUE);
END_IF;
IF 'IS@13584 EXPRESSIONS_SCHEMA.VALUE_FUNCTION' IN TYPEOF(arg)
THEN

IF 'ISO13584_EXPRESSIONS_SCHEMA.INT_VALUE_FUNCTION'

INTENV/ DO (oo
MM Trurary)

THEN
RETURN (TRUE);
ELSE
RETURN (FALSE);
END_IF;
END_IF;
IF '1SO13584_EXPRESSIONS_SCHEMA.INTEGER_DEFINED_FUNCTION'
IN TYPEOF(arg)
THEN
RETURN(TRUE) ;
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END_IF;
IF'1SO13584_EXPRESSIONS_SCHEMA.REAL_DEFINED_FUNCTION' IN TYPEOF(arg)
THEN

RETURN(FALSE) ;
END_IF ;
IF '1SO13584_EXPRESSIONS_SCHEMA.BOOLEAN_DEFINED_FUNCTION'

IN TYPEOF(arg)

THEN

RETURN(FALSE) ;

EAND L -
LU = |

IF '1SO13584_EXPRESSIONS_SCHEMA.STRING_DEFINED_FUNCTION'
IN TYPEOF(arg$

THEN
RETURN (FALSE) ;
END_IF;
(* If another generic_expression is involved that is not a subtype of
integer_defined_function then its result is not integer. *)
RETURN (FALSE);

END_FUNCTION; -- is_int_expr
(*

7.4.2 Is_SQL_mappable

The is_SQL_mappable function checks if the acyclic graph that represents an expression only
contains elements that are mappable to SQL (Structured Query Language).

EXIPRESS specification:

%)
FUNCTION is_SQL_mappable (arg: expression) : BOOLEAN;

LOCAL
i INTEGER,;
END_LOCAL,

IF '1SO13584_EXPRESSIONS_SCHEMA.SIMPLE_NUMERIC_EXPRESSION'
IN TYPEOF (arg)
THEN
RETURN (TRUE);
END-IF;
IF'1S013584_EXPRESSIONS_SCHEMA.SQL_MAPPABLE_DEFINED_FUNCTION'

NN/ DEOE [ AY
MM TTreur-(ary)

THEN
RETURN (TRUE);
END_IF;
IF '1SO13584_EXPRESSIONS_SCHEMA.MINUS_FUNCTION' IN TYPEOF(arg)
THEN
RETURN (is_SQL_mappable(arg\unary_numeric_expression.operand));
END_IF;
IF (1SO13584 EXPRESSIONS_SCHEMA.ABS_FUNCTION' IN TYPEOF(arg))
OR ('1SO13584_EXPRESSIONS_SCHEMA.SIN_FUNCTION' IN TYPEOF(arg))
OR ('1SO13584_EXPRESSIONS_SCHEMA.COS_FUNCTION' IN TYPEOF(arg))

50


https://standardsiso.com/api/?name=c0038dec512a14acb8d888c64e8cb771

©ISO ISO 13584-20:1998(E)

OR (1SO13584_EXPRESSIONS_SCHEMA.TAN_FUNCTION' IN TYPEOF(arg))
OR (1SO13584_EXPRESSIONS_SCHEMA.ASIN_FUNCTION' IN TYPEOF(arg))
OR (1SO13584_EXPRESSIONS_SCHEMA.ACOS_FUNCTION' IN TYPEOF(arg))
OR (1SO13584_EXPRESSIONS_SCHEMA.ATAN_FUNCTION' IN TYPEOF(arg))
OR (1SO13584_EXPRESSIONS_SCHEMA.EXP_FUNCTION' IN TYPEOF(arg))
OR (1SO13584_EXPRESSIONS_SCHEMA.LOG_FUNCTION' IN TYPEOF(arg))
OR (1SO13584_EXPRESSIONS_SCHEMA.LOG2_FUNCTION' IN TYPEOF(arg))
OR (1SO13584_EXPRESSIONS_SCHEMA.LOG10_FUNCTION' IN TYPEOF(arg))
OR (1SO13584_EXPRESSIONS_SCHEMA.SQUARE_ROOT_FUNCTION!

1N TVDEﬂC(Qrg))
OR (1SO13584_EXPRESSIONS_SCHEMA.VALUE_FUNCTION' IN TYPEOF(arg))
OR (1SO13584_EXPRESSIONS_SCHEMA.LENGTH_FUNCTION'

IN TYPEOF(arg))

THEN
RETURN (FALSE);

END_IF;

IF (1SO13584_EXPRESSIONS_SCHEMA.PLUS_EXPRESSION' IN TYPEOF(arg))
OR('1S013584_EXPRESSIONS_SCHEMA.MULT_EXPRESSION' IN TYPEOF(arg)
OR('1S013584_EXPRESSIONS_SCHEMA.MAXIMUM_FUNCTION'

IN TYPEOF(arg))
OR('1S013584_EXPRESSIONS_SCHEMA.MINIMUM_FUNCTION'
IN TYPEOF(arg))

THEN

REPEAT i :=1 TO SIZEOF (
arg\multiple_arity _numeric_expression.operands);
IF NOT is_SQL_mappable(
arg\multiple_arity_numeric_expression.operandsii])
THEN
RETURN (FALSE);
END_IF;
END_REPEAT;

RETURN (TRUE);

END_IF;

IF (1SO13584_EXPRESSIONS_SCHEMA.MINUS_EXPRESSION' IN TYPEOF(arg))

OR ('ISO13584_EXPRESSIONS_SCHEMA.SLASH_EXPRESSION' IN

TYPEOF(arg))
THEN
RETURN (is_SQL_mappable(
arg\binary_numeric_expression.operands[1])
AND is_SQL_mappable(arg\binary_numeric_expression.operands[2]));
END-IF;

(F\(1S013584_EXPRESSIONS_SCHEMA.DIV_EXPRESSION' IN TYPEOF(arg))

O 1ICOA12 004 ENVDDECOIMMC CALIFEMA MO CNODODDECCCOIAANITINL TN/ Do\
VTNV TOVUVLOJ0T AT TNLOOTUINOD _ JUTTLLIVIALIVIVL . AT T OOTUIN TIN T TT LUT (Ary)

OR('1S013584_EXPRESSIONS_SCHEMA.POWER_EXPRESSION'
IN TYPEOF(arg))

THEN

RETURN (FALSE); (* operators not supported by SQL *)
END_IF;
IF'1ISO13584 EXPRESSIONS_ SCHEMA.SIMPLE_BOOLEAN_EXPRESSION'

IN TYPEOF (arg)

THEN

RETURN (TRUE);
END_IF;
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IF '1SO13584_EXPRESSIONS_SCHEMA.NOT_EXPRESSION' IN TYPEOF (arg)
THEN

RETURN (is_SQL_mappable (arg\UNARY_GENERIC_EXPRESSION.OPERAND));
END_IF;
IF (1SO13584_EXPRESSIONS_SCHEMA.ODD_FUNCTION'IN TYPEOF (arg))

OR (1SO13584_EXPRESSIONS_SCHEMA.XOR_EXPRESSION'
IN TYPEOF (arg))

THEN

RETURN (FALSE);
l:I\II')_IIZ;

IF (1SO13584 _EXPRESSIONS_SCHEMA.AND_EXPRESSION' IN TYPEOF (arg))
OR ('1SO13584_EXPRESSIONS_SCHEMA.OR_EXPRESSION' IN TYPEOF (arg))
THEN
REPEAT i:=1 TO SIZEOF (
arg\MULTIPLE_ARITY_BOOLEAN_EXPRESSION.OPERANDS);
IF NOT is_SQL_mappable (
arg\MULTIPLE_ARITY_BOOLEAN_EXPRESSION.OPERANDS]I])
THEN
RETURN (FALSE);
END_IF;
END_REPEAT;
RETURN (TRUE);
END_IF;
IF '1SO13584_EXPRESSIONS_SCHEMA.EQUALS_EXPRESSION' IN TYPEOF (arg)
THEN
RETURN(is_SQL_mappable (
arg\BINARY_GENERIC_EXRRESSION.OPERANDS [1])
AND is_SQL_mappable(
arg\BINARY_GENERIC_EXPRESSION.OPERANDS [2]));
END_IF;
IF  (1SO13584_EXPRESSIONS*SCHEMA.COMPARISON_EQUAL' IN TYPEOF (arg))
OR ('1SO13584_EXPRESSIONS_SCHEMA.COMPARISON_GREATER'
IN TYPEOF (arg))
OR ('1SO13584-EXPRESSIONS_SCHEMA.COMPARISON_GREATER_EQUAL'
IN TYPEOF (arg))
OR ('1SO13584_EXPRESSIONS_SCHEMA.COMPARISON_LESS'
IN TYPEOF (arg))
OR(1SO13584_EXPRESSIONS_SCHEMA.COMPARISON_LESS EQUAL'
IN TYPEOF (arg))
OR ('1SO13584_EXPRESSIONS_SCHEMA.COMPARISON_NOT_EQUAL'
IN TYPEOF (arg))
OR ('1SO13584_EXPRESSIONS_SCHEMA.LIKE_EXPRESSION'

NNV D [
T J

ANY
mN | = r\aryy)

THEN
RETURN (is_SQL_mappable (arg\COMPARISON_EXPRESSION.OPERANDS[1])
AND is_SQL_mappable (arg\COMPARISON_EXPRESSION.OPERANDS|2]));
END_IF;
IF 'ISO13584 EXPRESSIONS_SCHEMA.INTERVAL_EXPRESSION' IN TYPEOF(arg)
THEN
RETURN (is_SQL_mappable(arg\interval_expression.interval_low)
AND is_SQL_mappable(arg\interval_expression.interval_high)
AND is_SQL_mappable(arg\interval_expression.interval_item));
END_IF;
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IF (1SO13584_EXPRESSIONS_SCHEMA.NUMERIC_DEFINED_FUNCTION'
IN TYPEOF(arg))
OR (1SO13584_EXPRESSIONS_SCHEMA.BOOLEAN_DEFINED_FUNCTION!
IN TYPEOF(arg))
OR (1SO13584_EXPRESSIONS_SCHEMA.STRING_DEFINED_FUNCTION'
IN TYPEOF(arg))
THEN
RETURN (FALSE) ;
END_IF;

(* It has been assumed that all the defined functions_are not mn'r_\lr_\:ahln

ISO 13584-20:1998(E)

7.6
Th

ap
ref

EX

to the SQI language *)
IF '1SO13584_EXPRESSIONS_SCHEMA.SIMPLE_STRING_EXPRESSION'
IN TYPEOF(ARG)
THEN
RETURN (TRUE);
END_IF;
IF  (1SO13584_EXPRESSIONS_SCHEMA.INDEX_EXPRESSION' IN TYPEOF(arg))
OR ('1SO13584_EXPRESSIONS_SCHEMA.SUBSTRING_EXPRESSION'
IN TYPEOF(arg))
OR ('1SO13584_EXPRESSIONS_SCHEMA.CONCAT_EXPRESSION'
IN TYPEOF(arg))
OR ('1SO13584_EXPRESSIONS_SCHEMA.FORMAT_FUNCTION'
IN TYPEOF(arg))
THEN
RETURN (FALSE);
END_IF;
(* If another generic_expression is involved;that is not a subtype of
SQL_mappable_defined_function then it isshot mappable on SQL. *)
RETURN (FALSE);
END_FUNCTION; -- is_SQL_mappable
(*

.3 Used_functions

e used_function function;walks through the whole expression graph collecting all the
plication_defined functions and finally returning them. It traverses the directed acyclic graph
resenting an expression.

NOTE This furiction is a resource for the schemata that use the 1ISO13584_expressions_schema or i
possible specialisation’s. As an example, it is used in several parts of ISO 13584 to write constraints on th
functions’eccurring in expressions.

4]

11

PRESS specification:
*)
FUNCTION used_functions (arg : expression) : SET OF defined_function;
LOCAL
result : SET OF defined_function :=[];
END_LOCAL;

IF (1SO13584 EXPRESSIONS_SCHEMA.DEFINED_FUNCTION' IN TYPEOF(arg))
THEN
RETURN ([arg] ) ;
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END_IF;
IF '1SO13584_EXPRESSIONS_SCHEMA.UNARY_NUMERIC_EXPRESSION' IN
TYPEOF (arg)
THEN
RETURN (used_functions (arg\unary_numeric_expression.operand));
END_IF;
IF '1SO13584_EXPRESSIONS_SCHEMA.BINARY_NUMERIC_EXPRESSION' IN
TYPEOF (arg)

THEN
RETLIRAN Lo A frnotione (ra\h i e o e e Mk aaolan Baraandaell )
TN T UTNTN \UQC\J_IUII\JLIUIIO \uly\ullIuly_lIUIIICII\.:_CI\'.IICQJIUII.U'JCI(AI IUJ'_J.J}
+ used_functions (arg\binary_numeric_expression.operands[2]));
END_IF;
IF '1SO13584_EXPRESSIONS_SCHEMA.MULTIPLE_ARITY_NUMERIC_EXPRESSION' IN
TYPEOF (arg)

THEN
REPEAT i := 1 TO SIZEOF (
arg\multiple_arity_numeric_expression.operands);
result := result + used_functions (
arg\multiple_arity _numeric_expression.operandsi]);
END_REPEAT;
RETURN (result);
END_IF;
IF '1SO13584_EXPRESSIONS_SCHEMA.UNARY_GENERIC_EXPRESSION'
IN TYPEOF (arg)
THEN
RETURN (used_functions (arg\unary_genefic_expression.operand));
END_IF;
IF '1SO13584_EXPRESSIONS_SCHEMA.BINARY_BOOLEAN_EXPRESSION'
IN TYPEOF (arg)
THEN
RETURN (used_functions_(arg\binary_generic_expression.operands[1])
+ used_functions (
arg\binary~generic_expression.operands[2]));
END_IF;
IF '1SO13584_EXPRESSIONS_SCHEMA.MULTIPLE_ARITY_BOOLEAN_EXPRESSION'
IN TYPEOF (arg)

THEN
REREATi:=1TO
SIZEOF (arg\multiple_arity Boolean_expression.operands);
result := result + used_functions(
arg\multiple_arity Boolean_expression.operandsi]);
END_REPEAT;
— RETURNT(resuit);
END_IF;

IF 'ISO13584 EXPRESSIONS_SCHEMA.COMPARISON_EXPRESSION'
IN TYPEOF (arg)

THEN

RETURN (used_functions (arg\comparison_expression.operands[1])

+ used_functions (arg\comparison_expression.operands[2]));

END_IF;
IF '1SO13584 EXPRESSIONS SCHEMA.INTERVAL_EXPRESSION' IN TYPEOF(arg)
THEN

RETURN (used_functions(arg\interval_expression.interval_low)
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+ used_functions(arg\interval_expression.interval_high)

+ used_functions(arg\interval_expression.interval_item));
END_IF;
IF '1SO13584_EXPRESSIONS_SCHEMA.INDEX_EXPRESSION' IN TYPEOF (arg)
THEN

RETURN (used_functions (arg\index_expression.operand)

+ used_functions (arg\index_expression.index));
END_IF;
IF '1SO13584_EXPRESSIONS_SCHEMA.SUBSTRING_EXPRESSION' IN TYPEOF (arg)
THEN

RETURN (used_functions (arg\substring_expression.operand)
+ used_functions (arg\substring_expression.index1)
+ used_functions (arg\substring_expression.index2));
END_IF;
IF '1SO13584_EXPRESSIONS_SCHEMA.CONCAT_EXPRESSION' IN TYPEQF(arg)
THEN
REPEAT i := 1 TO SIZEOF (arg\concat_expression.operands);
result := result + used_functions (
arg\concat_expression.operandsi]);
END_REPEAT;
RETURN (result);
END_IF;
IF '1SO13584_EXPRESSIONS_SCHEMA.FORMAT_FUNCTION' IN TYPEOF (arg)
THEN
RETURN (used_functions (arg\format_function.value_to_format)
+ used_functions (arg\format_function.format_string));
END_IF;
IF '1SO13584_EXPRESSIONS_SCHEMA:LIKE_EXPRESSION' IN TYPEOF (arg)
THEN
RETURN (used_functions (argllike_expression.operands[1])
+ used_functions (arg\like' expression.operands[2]));
END_IF;
RETURN ([ ]);

END_FUNCTION; +used_functions

END_SCHEMA; - 1ISO13584_expressions_schema
(*
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(normative)

Short names of entities

©ISO

Table A.1 provides the short names of entities specified in this part of ISO 13584. Requirements on

the use of short names are found in the implementation methods included in ISO 10303.

FabteA-t—Shortmamesof entities
Long Name Short Name

ABS_FUNCTION ABSFNC
ACOS_FUNCTION ACSFNC
AND_EXPRESSION ANDEXP
AS$IN_FUNCTION ASNFNC
ATAN_FUNCTION ATNFNC
BINARY_BOOLEAN_EXPRESSION BNBLEX
BINARY_FUNCTION_CALL BNFNCL
BINARY_GENERIC_EXPRESSION BNGNEX
BINARY_NUMERIC_EXPRESSION BNNMEX
BOOLEAN_DEFINED_FUNCTION BLDFFN
BOOLEAN_EXPRESSION BLNEXP
BOOLEAN_LITERAL BLNLTR
BOOLEAN_VARIABLE BLNVRB
COMPARISON_EQUAL CMPEQL
COMPARISON_EXPRESSION CMPEXP
COMPARISON_GREATER CMPGRT
COMPARISON_GREATER_EQUAL CMGREQ
COMPARISON_LKESS CMPLSS
COMPARISON.LESS EQUAL CMLSEQ
COMPARISON_NOT_EQUAL CMNTEQ
CONCAT _EXPRESSION CNCEXP
COS_FUNCTION CSENC
DEFINED_FUNCTION DFNFNC
DIV_EXPRESSION DVEXP
ENVIRONMENT ENVRNM
EQUALS_EXPRESSION EQLEXP
EXPRESSION EXPRSS
EXP_FUNCTION EXPFNC
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Long Name Short Name
FORMAT_FUNCTION FRMFNC
GENERIC_EXPRESSION GNREXP
GENERIC_LITERAL GNRLTR
GENERIC_VARIABLE GNRVRB
SQUARE_RQQT EUNCTION SQRTEN
STRING_DEFINED_FUNCTION STDFFN
STRING_EXPRESSION STREXP
STRING_LITERAL STRLTR
STRING_VARIABLE STRVRB
SUBSTRING_EXPRESSION SBSEXP
TAN_FUNCTION TNFNC
UNARY_BOOLEAN_EXPRESSION UNBLEX
UNARY_FUNCTION_CALL UNFNCL
UNARY_GENERIC_EXPRESSION UNGNEX
UNARY_NUMERIC_EXPRESSION UNNMEX
VALUE_FUNCTION VLFNC
VARIABLE VRBL
VARIABLE_SEMANTICS VRBSMN
XOR_EXPRESSION XREXP
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Annex B
(normative)

Information object registration

B.1 Document identification

In erderto-provide-forunambiguous-identification-of-an-rformation-obiectin-an-opben-system—the
Feee-proviae+ottHathisigtotdstaeRtHeaton-oahi-HreHatohi-0sjectah-Bper-Syste—+h

object identifier

is @assigned to this part of ISO 13584. The meaning of this value is defined in ISO 8824-%,'and is
described in 1ISO 13584-1.

B.R Schema identification

B.2.1 1SO13584 generic_expressions_schema

The ISO13584 generic_expressions_schema (see clause 5 Yis‘assigned the object identifier

B.2.2 1SO13584 expressions_schema

The I1ISO13584 expressions_schema (see clause” 6) is assigned the object identifier

{1S0 standard 13584 part (20) version(1) }

{ 1SO standard 13584 part (20) version(1) object(1) ISO13584-generic-expressions-schema(l) }

{ 1SO standard 13584 part (20) version(1) object(1) 1ISO13584-expressions-schema(2) }
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Annex C
(informative)
EXPRESS-G diagrams
Figure C.1 through C.13 correspond to the EXPRESS given in clauses 5 and 6. The diagrams use the

EXPRESS-G graphical notation for the EXPRESS language. EXPRESS-G is defined in annex A of
ISO 10303-11.
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expression 1,1,12

~
3,2, (ABS) numeric_expression> (4,2, (ABS) boolean_expressior) (5,2, (ABS) string_expressiorL

Figure C.2 — 1SQ13584 expressions_schema - EXPRESS-G diagram 1 of 12-
String typing of expressions
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Figure C.3 — ISO13584 expressions_schema - EXPRESS-G diagram 2 of 12-
Variables
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Figure C.4 — 1SO13584 expressions_schema - EXPRESS-G diagram 3 of 12-
Numeric expressions
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Figure C.5 —1S013584 expressions_schema - EXPRESS-G diagram 4 of 12-
Boolean expressions
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Figure C.6 — ISO13584 expressions_schema - EXPRESS-G diagram 5 of 12-
String expressions
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Figure C.8 - ISO13584 expressions_schema - EXPRESS-G diagram 7 of 12-
Subtypes of simple_generic_expression

67


https://standardsiso.com/api/?name=c0038dec512a14acb8d888c64e8cb771

ISO 13584-20:1998(E)

©ISO

binary_generic_expression

1SO13584
generic_expressions_schema.

(ABS) (RT) operands L[2:2]

binary_numeric_expression

( 3,2/(ABS) numeric_expression}

nfinus_expression

68

1
1 L 1
mod_expression slash_expression
o] Q (o]
div_expression power_expression binary_function_c4ll
Q

Figure C.9 — ISO13584 expressions_schema - EXPRESS-G diagram 8 of 12-
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