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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national

standards bodies (ISO member bodies). The work of preparing International Standards
carried out through ISO technical committees. Each member body interested in a subject
technical committee has been established has the right to be represented on that

is normally
for which a
committee.

International organizations, governmental and non-governmental, in liaison with ISO, also take part in

th ;
matters of electrotechnical standardization.

rnational Standard 1SO 10303-43 was prepared by Techhical Committee 1ISO/TDdi]
omation systems and integrati@ubcommittee SC 4ndustrial data

is second edition of ISO 10303-43 constitutes a technical revision of the firs
0 10303-43:1994), which is provisionally retained to support continued use and mairn
blementations based on the first edition, and\to satisfy the normative references of ot
D 10303. This edition incorporates the cotrections published in ISO 10303-43:1994/Cor
D 10303-43:1994/Cor.2:2000.

is International Standard is organized as a series of parts, each published separately.
D 10303 fall into one of the follawing series: description methods, integrated resources,
prpreted constructs, application protocols, abstract test suites, implementation mg¢
hformance testing. The series are described in ISO 10303-1.

complete list of parts of ISO 10303 is available from the Internet:
<http://www.nist.gov/sc4/editing/step/titles/>.

Th
sp

An
inf

is part of ISO10303 is a member of the integrated resources series. The integrate
pcify a single-conceptual product data model.

nexesA and B form a normative part of this part of 1ISO 10303. Annexes C and
prmation only.

FC) on all

Directives,

mber bodies

nay be the
ent rights.

rial
t edition
tenance of

her parts of
1:1999 and

The parts of
application
pthods, and

d resources

D are for
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Introduction

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

This part of ISO 10303 specifies thepresentation_schemaThis schema specifies the-rgsource
copstructs that group elements of product data into collections in order to describe| aspects of
products, particularly properties of products. The relationships of the schema in this part of ISO 10303
to [other schemas that define the integrated resources of this International Stendard are|illustrated in
Figure 1 using the EXPRESS-G notation. EXPRESS-G is defined in annex;D of ISO 10303-11. The
application_context_schemaproduct_definition_schema product_property-_definition_schema

and product_property_representation_schemaare specified in 1ISO~10303-41. The sthemas
illustrated in Figure 1 are components of the integrated resources.

application_context_schema

o]
|
|

-  product_definition_schema

o]
|
|

product_property
definitionSschema

Q

e |

product_property

. representation_schema
representation_schema f------ Q -

Figure 1 — Relationship of the representation_schenta the 1ISO 103038

mitaaration-architactiira
L} |L\I3| CALTUTT AT LUTIItovuviluUul '

This edition incorporates modifications that are upwardly compatible with the previous edition.
Modifications to EXPRESS specifications are upwardly compatible if:

— instances encoded according to 1ISO 10303-21, and that conform to an ISO 10303 application

protocol based on the previous edition of this part, also conform to a revision of that application
protocol based on this edition;

Vi © ISO 2000 — All rights reserved
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— interfaces that conform to ISO 10303-22 and to an ISO 10303 application protocol based on the
previous edition of this part, also conform to a revision of that application protocol based on this
edition;

— the mapping tables of ISO 10303 application protocols based on the previous edition of this part
remain valid in a revision of that application protocol based on this edition.

Technical modifications to ISO 10303-43:1994 are categorized as follows: changes to the EXPRESS
declarations, new EXPRESS declarations, and changes to definitions of EXPRESS entity data types.

The following EXPRESS declarations have been modified:

—| acyclic_mapped_representation

—| item_in_context

—| representation

—| uncertainty _measure_with_unit

—1| using_representations

The following EXPRESS declarations have been added:
—| compound_item_definition

—| compound_representation_item

—1| founded_iten

—| founded_item_select

—| list_representation_item

—1| representation_item_relationship

—| set_representation_item

—| uncertainty_assigned_representation
—1| using_item§

—| valid<measure_value

—| value_representation_item

The definitions of the following EXPRESS data types have been modified:
— functionally_defined_transformation;

— global_uncertainty_assigned_context

— item_defined_transformation;

— mapped_item

© ISO 2000 — All rights reserved Vi
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— parametric_representation_context

— representation_context

— representation_item

In
th
co

phrase occurs in the same typeface as narrative text, the referent is the object/'0r concep

or
SC

Th

Dquble guotation marks

val

NUmbers in brackets [n] are references to documents listed in the Bibliography.

Sgveral components of this part of ISO 10303>are available in electronic form. This access
thjough the specification of Universal Reseurce Locators (URLS) that identify the locatig
filgs on the Internet. If there is difficulty*aecessing these files contact the ISO Central Se

co

viii

representation_map
representation_relationshig

representation relationship with transformation.

his International Standard the same English language words may be used to referto
real world or to a concept, and as the name of an EXPRESS data type that represents
cept. The following typographical convention is used to distinguish between these. I

phrase occurs in a bold typeface, the referent is the EXPRESS data-type. Names (
hemas also occur in a bold typeface.

denote quoted text. Single quotation marks ‘ ’ denote particula
ues.

tact the ISO TC 184/SC4 Secretariat directly at: sc4sec@cme.nist.gov.

an object in
this object or
a word or

t. If the word
f EXPRESS

e name of an EXPRESS data type may be used to refer to the data type itself, or to ah instance of
the data type. The distinction between these uses is normallycclear from the context.
likelihood of ambiguity, the phrase “entity data type” or “instancé(s) of” is included in the te

f there is a
Xt

text string

is provided
n of these
Cretariat, or
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Industrial automation systems and integration —
Product data representation and exchange —

Part 43:

Integrated generic resource: Representation structures

1| Scope
This part of ISO 10303 specifies the resource constructs that group elements<of product data into
collections in order to describe aspects of products. This part of ISO 10308 is applicable to the
depcription of properties of products. The following are within the scope of'this part of ISO (10303:

—| the specification of contexts for representation;

—| the specification of elements of representation;

—| the association of elements of representation with .One or more contexts in which they are
combined to represent a concept;

—| the association of elements of representation sueh that one defines another;
—1| a structure for relating two representations-such that one participates in the definition df the other;

—| a structure for relating two representations in which one does not participate in the definition of
the other;

—| constraints to prevent the recursive definition of instances of an element of representation;

—| the specification of the transformation of one element of representation to another by specifying
the input and output of the transformation;

—| the specification ‘af) the transformation of one element of representation to another by specifying
the transforming)function.

Thie followingiare outside the scope of this part of ISO 10303:

—| the seomplete specification of types of representation, types of elements of represeptation, and
types of representation context;

— the specification of the uses of representation;
— the association of representation with any of its possible uses;
— constraints requiring a directed relationship between representations;

NOTE A directed relationship exists between items A and B if the meaning of the relationship of A to B is
different from the meaning of B to A. A and B are peers in a non-directed relationship. A directed relationship
can be specified in an annotated EXPRESS schema that uses or specializes this schema.

© ISO 2000 — All rights reserved 1
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constraints forbidding cyclic structures of related representations;

— constraints requiring a directed relationship between the contexts in which related representations

exist;

— constraints forbidding cyclic structures of relationships between representation contexts.

2

T

Normative references

following normative documents contain provisions which _through reference in

this text,

co
re
of
no
do
Int

IS
of

IS
ex

IS
an

IS
ex

L Terms defined intSO 10303-1

nstitute provisions of this part of ISO 10303. For dated references, subsequent ameng
isions of, any of these publications do not apply. However, parties to agreements base
ISO 10303 are encouraged to investigate the possibility of applying the most recent ed
rmative documents indicated below. For undated references, the latest edition of th
cument referred to applies. Members of ISO and IEC maintain registers of curr
ernational Standards.

D/IEC 8824-1:1995|nformation technology — Abstract Syntax Notation One (ASN.1): Sp4
pasic notation.

change — Part 1: Overview and fundamental principles

D 10303-11:1994industrial automation systems and.integration — Product data repre

D 10303-41:-Y), Industrial automation systems and integration — Product data represent
Change — Part 41: Integrated generic resauree: Fundamentals of product description ang

Terms and definitions

r the purposes of this-part of ISO 10303, the following terms defined in ISO 10303-1 apy
application;
applicationprotocol;

assembly;

d exchange — Part 11: Description methods: The EXPRESS language reference manual

iments to, or
d on this part
tions of the

£ normative

ently valid

cification

D 10303-1:1994Industrial automation systems and integration-— Product data representation and

sentation

ation and
I support.

data;

information;
integrated resource;

product;

D To be published. (Revision of 1SO 10303-41:1994)
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— product data;

— structure.

3.2 Terms defined in ISO 10303-41
For the purposes of this part of ISO 10303, the following terms defined in ISO 10303-41 apply:

— agreement of common understanding;

—( annotated EAFRKESS Schnelra.

3.8 Other terms and definitions

For the purposes of this part of ISO 10303, the following terms and definitions ‘apply:

3.3.1
coptext of representation
the basis through which elements of a representation are related tg-each other

3.3.2

element of representation
a (lata element that participates in the description of a_representation, either directly or by describing
other elements of representation

—

3.3.3

founded
the property of an element of representation-that results from its association, direct or indjrect, with a
coptext of representation

3.3.4
representation
an|organized collection of associated data elements, collected together for one or more specific uses

4 | Representation

Thie following EXRRESS declaration begins thpresentation_schemaand identifies the necgssary
exjernal referenees.

EXPRESS specification:

*)
SOHEMA raprncnnfnfinn cnhnmn;

REFERENCE FROM basic_attribute_schema -- ISO 10303-41
(get_description_value,
get_id_value);

REFERENCE FROM measure_schema -- ISO 10303-41

(measure_value,
measure_with_unit);

© ISO 2000 — All rights reserved 3
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REFERENCE FROM support_resource_schema -- ISO 10303-41
(bag_to_set,
identifier,
label,
text);

(*

NOTE 1 The schemas referenced above can be found in the following parts of ISO 10303:

NG

Nd
oth

4.

basic_attribute_schema ISO 10303-41
measure_schema ISO 10303-41
support_resource_schema ISO 10303-41

TE 2 See annex D for a graphical presentation of this schema using the EXPRESS-~G notation

TE 3 Alisting of the complete EXPRESS schema specified in this part of 1ISO,10303, without ¢
er explanatory text, is available from the Internet — see annex C.

1 Introduction

The subjects of theepresentation_schemaare the structures, that relate a collection of ele

pr
as
de
Rs

NC
prq
sp

NG
prq
sp

Or

EX
pal

pduct data to a context. These structures are representations. Representations are ug
bects of products. The associations between representations and the aspects of

presentations can be used to:

describe a property or a relationship beéetween two properties, in which the pro
associated with a complete product or-with a part of a product;

TE 1 The use of representations to.collect elements of product data in order to describe the p
duct is specified in 1ISO 10303-41; and can be specified in annotated EXPRESS schema
bcialize the constructs specified in.this part of ISO 10303 and in ISO 10303-41.

describe a picture.

TE 2 The use of representations to collect elements of product data in order to describe 4
duct is specifiedqinNISO 10303-46 [6], and can be specified in annotated EXPRESS schema
bcialize the constructs specified in this part of ISO 10303 and in ISO 10303-46.

e represetitation can be part of another representation.

t©f,the description of the shape of the building, of which the wall is a part.

bmments or

ments of
ed to describe
products they

scribe are specified in annotated EXPRESSpschemas that use or specialize this schema.

berties are

roperties of a
5 that use or

picture of a
s that use or

AMPLE 1 A collection of lines and points describes the shape of a wall. This representation can be used as

Each representation has a context and a collection of elements specified in that context

EXAMPLE 2 For the representation of geometric elements, the context is a coordinate space.

A context can be related to other contexts.

EXAMPLE 3 Local coordinate spaces can be defined for each building in a factory complex. These coordinate
spaces can be related to each other, and to the coordinate space of the factory complex itself.

Transformations between representations can be specified.

© ISO 2000 — All rights reserved
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4.2 Fundamental concepts and assumptions

4.2.1 Representation

The following concepts and assumptions apply to the portions of this schema that deal with
representation.

a) A representation consists of a collection of elements of representation and a context. A

representation corresponds to an instance ofepeesentation entity data type. By structuring
the elements in this way, relationships between elements can be established. Elements of

representation are refatedif;
1) they are elements in the same representation, or
2) they are elements in different representations that have the same context, or

3) they are elements in different representations that have different contexts, if the

ontexts are

related.
EXAMPLE 1 Consider two points with coordinate values of (0,0,0) and.(1,0,0). It is not possible fo calculate
thg distance between these points until it is established that they_are in the same coordinate space. The

sp
oth
ref

)

EX
de
ag

b

NG

ecification of a point by itself does not contain enough data to state-which coordinate space it i
er elements also share that coordinate space. In this part of ISOy10303, a point is an example of
resentation, and a coordinate space is an example of a context.

A representation can be used more than once. A representation is separate from its us
AMPLE 2 Consider a collection of points and lines in a coordinate space. This collection car
scribe the shape of a product. The collection canalso be used, possibly with some transformatid

rawing or picture of the product. Neither of these uses is part of the definition of the collection its

TE Representations can be specialized further in annotated EXPRESS schemas that use or

schema.

4

Th
rej

2.2 Context of representation

e following assumptions-apply to the portions of this schema that deal with the context g
presentation.

A representation has a context. It is the context in which the elements of the repres
related. Thecontext of a representation corresponds to an instanceegrédsentation_con
entity data type.

The'\context of a representation exists only as a basis for the representations that use
fepresentation contexts are related only if representations using the contexts are relate

in and what
an element of
e.

be used to
n, to describe

elf.

specialize this

—

entation are
fext

it. Therefore,
d.

NOTE Representation contexts can be specialized further in annotated EXPRESS schemas that use or
specialize this schema.

EXAMPLE Possible specializations include contexts for geometry, topology, finite element modelling and

kin

ematic modelling.

4.2.3 Elements of representation

The following concepts and assumptions apply to the portions of this schema that deal with elements

of

representation.

© ISO 2000 — All rights reserved


https://standardsiso.com/api/?name=938ee59f2e760c28ffbc08e473ff2589

ISO 10303-43:2000(E)

— Elements of representation participate directly in a representation, or support the definition of
another element of representation, or both.

EXAMPLE 1 A point could be the only element in the representation of the location of a product, or it could
serve as the end point of a line that is the only element in the representation of the edge of a product. In the first
case the point itself is an element in a representation directly. In the second case, the point serves only to
provide definition for the line entity.

EXAMPLE 2 An element of representation that specifies the presentation of a text string could be part of the
description of a drawing. In this case it participates directly in a representation. The same element of
representation could, alternatively, be part of a dimension callout. In this second case the text is part of the

calleut and narticinatac indiracthy 1n tha daceorintinn Af tha drovapna
Sotoropar e Pt e ST e Ctry e arE Strpton 1 oI gs

NQTE Elements of representation that describe the presentation of text strings @re’ gpecified in
ISQ 10303-46 [6]. Elements of representation that describe dimension callouts .are described in
IS 10303-101 [8].

—1| Elements of representation can refer to each other, thereby forming graphs of such|elements in
which each graph has an identifiable root. The association of a,rfQot element with) a context
associates all elements in the graph with the context.

EXAMPLE 3 A curve is defined by a number of points. These points<are all in the same coordingate space as
thg curve by virtue of their reference from the curve.

—| Elements of representation are collected into represéntations and associated with gontexts as a
basis for establishing relationships between elements.

—| An element of representation corresponds to.ayinstance oféghesentation_item entity data
type.

—| An association of one or more elements of representation with a context corresponds to an
instance of theepresentationentity data' type.

4.2.4 Association of representations

The following concepts andsassumptions apply to the portions of this schema that dgal with the
aspociation of representations.

—| A representation €an’ be related to another representation.

—| One representation can be related to another representation such that they both parficipate in the
associatieny. but one does not define the other. This type of association corresppnds to the
representation_relationshipentity data type.

—| One'representation can be related to another representation such that the first ig part of the
déefinition of the second. This type of association corresponds tom#mped item and
representation_mapentity data types.

— Two collections of representation elements can be unrelated in two separate contexts, and yet be
related in a third context, or be related only as they both participate in a relating structure.

EXAMPLE Two collections of points and lines each represent the shape of a part. Each of those shapes exists
in a separate context independent and completely unrelated to the other. A third context can exist for the shape
of an assembly of which these parts are components. In this third context, all of the elements are related, either
through a direct association of those elements with that context, or through an association of the representations
of the parts with the representation of the assembly.

6 © ISO 2000 — All rights reserved
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2.5 Transformation

0(E)

The following concepts and assumptions apply to the portions of this schema that deal with
transformations.

a)

b)

EX
Th

Nd
sp

EX
thri

Elements in different representations can be compared if
1) the representations have the same context, or

2) atransformation is defined that relates the representations to each other.

f:A - B takes each element a in A and maps it to an element b in B, i.e., f(a)=b:Th
specification of a transformation requires the following:

1) the set of elements a to be transformed;

2) the set of elements b resulting from the transformations;

3) the definition of the context A that is common to the set of elefnents a;

4) the definition of the context B that is common to the set of elements b;

5) the function f.

The domain A and the range B are instances ofghesentation_contextentity data type.
between a and A, and between b and B, are instancesreptiesentation entity data type
an element in a representation whose :context is A, b is an element in a represen

context is B.

Two different approaches are used in this part of ISO 10303 to specify transformations.

defined_transformation-entity data type.

AMPLE 1 Two representations are related such that one is rotated and skewed with respect]
s transformation camcbe’specified by a matrix.

TE 1 The data)structures for particular kinds of transformation functions, such as matrig
ecified in this‘part of 1ISO 10303.

AMPLE-2 Points on a map are related to points on the surface of the earth by a function that tr|
e dimensional surface to a two dimensional picture, and applies a scaling factor.

1) The function f can be specified. This type of transformation correspondsftothienally

A transformation can be defined as a function f between a domain A and a range B. 1Lhe function

complete

The

elements a and b are instances of riq@esentation_item entity data type. The relatiofships

ais
ation whose

to the other.

es, are not

ansforms the

Lok Ao laoraan

+ HA Btaack A el =y larmaarntto—ia Bttt ot % Efiaiarnt—t
<) AT TICITICTIU A 11T CUTITCTALU /A Alfu All TITITICTIU U 11T CUTIITAL D Uldl alrc oulrivITTIU tU

function can be specified. This type of transformation corresponds titethedefine

derive the
d -

transformation entity data type, or to the mapping defined byrtrepped_item entity data

type.

EXAMPLE 3 A translation between coordinate spaces can be uniquely determined by two instances of
axis2_placement_3dl and b1 (one in each coordinate space), such that f takes al and transforms it to b1.

NOTE 2 Theaxis2_placement_3dentity data type is defined in ISO 10303-42 [3,4].
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4.2.6 Uncertainty

Numeric values that are measured or calculated can be imprecise. Uncertainty is a measure of the
interval of confidence associated with this imprecision. In this International Standard, uncertainty can
be specified for:

a) multiple representations that share a common context;

b) individual representations;

C) individual elements of rnprncnnfntinn

Thiis part of ISO 10303 supports (a) and (b).
NQTE 1 (c) is supported by ISO 10303-45 [5].

NOQTE 2 Uncertainty is unrelated to the subject of tolerances or permitted variations. These are supported by
ISQ 10303-47 [7].

The following concepts and assumptions apply to the portions-ef this schema thatl deal with
ungertainty:

—1| The uncertainty for numeric values can be specifiedfor all the representations that share a
context. This is specified using tgobal_uncertainty_asSigned_contex¢ntity data type.

—| The uncertainty for numeric values can be specified'for a representation in a given context. This is
specified using thancertainty _assigned_representatiorentity data type.

If uncertainties are specified more than once, the following precedence rules shall japply. The
uncertainty specified for an individual element of representation shall have precedeng¢e over the
ungertainty specified by anyncertainty _assigned_representatiorin which the item particigates.
Thie uncertainty specified by amcertainty _assigned_representatiorshall have precedence over
the uncertainty specified by amjobal* uncertainty assigned_contexin which the representation
palticipates.

NQTE 3 Uncertainty for an_lindividual element of representation is specified by qtadifief -
regresentation_itementity data type, defined in ISO 10303-45 [5].

4.8 Representation type definitions

4.8.1 compound_item_definition

A compeund_item_definitionis a selection between different aggregationseepfesentation_item
ingtances.

EXPRESS specification:

*

TYPE compound_item_definition = SELECT
(list_representation_item,
set_representation_item);

END_TYPE;

(*
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4.3.2 founded_item_select
A founded_item_selects a selection betweenfaunded_itemand arepresentation_item

EXPRESS specification:

*

TYPE founded_item_select = SELECT
(founded_item,
representation_item);

END_TYPE;

(*

4.8.3 list_representation_item
A list_representation_itemis an ordered aggregationrepresentation_iteminstances.

EXPRESS specification:

*)
TY[PE list_representation_item = LIST [1:?] OF representation_item;
END_TYPE;

(*
4.8.4 set _representation_item

A $et_representation_itemis an unordered aggregationrepresentation_iteminstances.
EXPRESS specification:

*)

TY[PE set_representation_item = SET [1:2] OF representation_item;
END_TYPE;

(*

4.8.5 transformation
A transformation is a selection between types of transformation function specifications.

EXPRESS specification:

*
)
TY[PE transformation = SELECT
(item_defined_transformation,
flnctionally_defined_transformation);
ENDZTYPE;

(*

4.4 Representation entity definitions

4.4.1 compound_representation_item
A compound_representation_itemis a type ofrepresentation_item that is defined by an

aggregation of other instances wmdpresentation_item This aggregation is either ordered or
unordered.
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NOTE 1 A compound_representation_item supports the description of aspects of product data using
structured collections.

NOTE 2 The meaning and usage of a structured collection of instancespretentation_item can be
specified in an annotated EXPRESS listing that uses or specializes this entity data type.

EXAMPLE In an application protocol in the domain of ship design, hydrostatic properties of the ship hull can
be represented using a tabular structure composed of instatistsrepresentation_item

EXPRESS specification:

*
)
ENTITY compound_representation_item

SUBTYPE OF (representation_item);

ittm_element : compound_item_definition;
END_ENTITY;

(*

Atlribute definitions:

item_element the list_representation_item or set_representation\item whose compgnent
ingtances ofepresentation_itemdefine thecompound_representation.-item

4.4.2 definitional_representation

A definitional_representation is a type ofrepresentationthat has garametric_representation_-
coptext

EXPRESS specification:

*
)
ENTITY definitional_representation

SUBTYPE OF (representation);

WHERE

WR1: 'REPRESENTATION_SCHEMA.PARAMETRIC_REPRESENTATION_CONTEXT" IN

TYPEOF (SELF\representation.context_of _items );

END_ENTITY;

(*

Farmal propositions;

WR1: The confext of thedefinitional representation shall be aparametric_representation_-
coptext

4.4.3 founded_item

Thefeunded—item-entibv-data-tvoe—tepresents-part-of-an-element-oftepresentatfoanded—item

can be used only as part of the definition ofepresentation_item and is founded through the
participation of the representation_item in a representation. Further, any instances of
representation_item that are part of dounded_item are founded through that participation. A
founded_itemcannot be an item inr@presentation

NOTE 1 This entity data type allows errors in other parts of ISO 10303 to be corrected in an upwardly

compatible manner. Specifically, it is a supertype of the entity data pgraposite_curve_segmenand
surface_patch defined in ISO 10303-42 [3,4], antew_volume defined in ISO 10303-46 [6].
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NOTE 2 This entity data type is not intended to be instantiated as a complex instance of two or more of its
defined subtypesomposite_curve_segment, surface_patchndview_volume

NOTE 3 This entity data type is not intended for any other use apart from the correction of the errors in other
parts of ISO 10303 listed in NOTE 1 above.

EXAMPLE A bounded_curvethat is the parent curve ofceamposite_curve_segmernis founded as a result
of thecomposite_curve_segmeneing afounded_itemthat is part of aepresentation_item(acomposite_-
curve). This provides the necessary relationship between hbanded curve and a geometric_-
representation_context

NQIE 4 _Thehounded curve anpncifp curve and gpnmpfrir‘ rnlnrnanfnfinn Pnnfnyfpnfify types are

defined in 1ISO 10303-42 [3,4]. B

EXPRESS specification:

*)
ENTITY founded_item;
END_ENTITY;

(*

Informal propositions:

IP1: Eachfounded_itemshall participate in the definition ofrepresentation_item

4.4.4 functionally_defined_transformation

Thie functionally_defined_transformation entity data type represents a transformation| that is
defined by an explicit transformation function, the function f between a domain A and range B.

NOQTE 1 Let f be the transformation function between domain A and range B. The functioB takes pach
elgment a in A and maps it to an element b in\B, i.e., f(a)=b.

NQTE 2 The transformation function\can be specified in an annotated EXPRESS schema that uses or
specializes this entity data type, or in~ah agreement of common understanding between the partngrs sharing this
information.

NOQTE 3 The function f cafi be specified in specializations of this entity type, or through constraints on the
population and usage of tdescription attribute.

EXAMPLE 1 An annpotated EXPRESS schema could defisaitztype x_y_plane_mirror_transformation
of [this entity type; the definition of the subtype would state that the nature of the functionally defined
trapsformation:is‘to mirror all instancesrepresentation_itemin the x-y plane.

EXAMPLE:2" An annotated EXPRESS schema could associate different natural language translallon functions
with the Walues ‘English to French’ and ‘French to English’, where these are populationsdesthiption
attribute offunctionally _defined_transformation.

EXPRESS specification:

*
)
ENTITY functionally_defined_transformation;
name > label;
description : OPTIONAL text;
END_ENTITY;

(*
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Attribute definitions:

name thelabel by which thefunctionally _defined_transformation is known.

description: the text that characterizes tHanctionally _defined_transformation. The value of the

description need not be specified.

4.4.5 global uncertainty assigned_context

A global_uncertainty _assigned_contexis arepresentation_contextthat specifies uncertainty for
the_elements of rnprncnnmfinn that are associated with it. The ||nr*nrtninr\J/ is annr‘ifinri h‘/ instances of

ungertainty_measure_with_unit (see 4.4.17), and applies to all elements of representatio|
expressed in the same measure and that are associatedreptiesentation that has thigleba
ungcertainty _assigned_context

NQTE The precedence rules that apply to uncertainties in numeric quantities are speeified in 4.2.4.

n that are
|-

EXAMPLE An instance ofjlobal_uncertainty_assigned_contexspecifies uncertainty of 0.01m with fespect

to Jengths. Unless modified by the precedence rules specified in 4.2.6, this.uncertainty applies t
thgt occurs in eactepresentation_itemassociated with eepresentation that-has thiglobal_uncertaint
assigned_context

EXPRESS specification:

*
)
ENTITY global_uncertainty_assigned_context

SUBTYPE OF (representation_context);

uhcertainty : SET [1:?] OF uncertainty_measure_with_\unit;

END_ENTITY;

(*

Atlribute definitions:

ungcertainty: the instances afincertainty _measure_with_unit that apply in therepresentatio
coptext

4.4.6 item_defined( transformation

An item_defined_transformation is a transformation that is defined by two instar
representation_itemin which one instance afepresentation_itemis the result of applyin

b each length
y__

=]
1

ces of
y the

transformation/function to the other. The transformation function is not explicitly provided, but it is

derived from the relationship between the instancesprésentation_item

The transformation function is a function f between a domain A and range B. The functieB f:A

tafes.each element a in A and maps it to an element b in B, i.e., f(a)=b.

NOTE 1 In special cases, the inverse transformation function §:Ban also be derived as appropriate.
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EXPRESS specification:

*

ENTITY item_defined_transformation;
name : label;
description  : OPTIONAL text;

tr
tr

ansform_item_1 : representation_item;
ansform_item_2 : representation_item;

END_ENTITY;

(*

At

ribute definitions:

0(E)

name thelabel by which thetem_defined_transformationis known.

Nd
inf

de)
de)

TE 2 The name could designate a particular instandéewf defined_transformation,ror’the kin
prmation that an instance mém_defined_transformation conveys.

scription: the text that characterizes théem_defined_transformationyThe value of
scription need not be specified.

H of

the

transform_item_1: the first instance ofepresentation_item that. describes the transformation

fur

ction.

transform_item_2: the second instance ofpresentation_ditem that describes the transforfation

fur

EX
is

item and a context that is a second cartesian coordinate space. These instepresearftationare relatg

rig
tra
eal
be
ax

4.

A
an

NC
NC

an
tra

ction.

IAMPLE Consider oneepresentation having a set of-instances jpresentation_itemand a contex
h cartesian coordinate space and a semprésentation'with another set of instances @presentatid

d motion in a representation_relationship™with_transformation that uses anitem_defing
nsformation. Thetransform_item_1 andtransform_item_2 might each be aaxis2_placement_3dvh
Ch is in the respective cartesian coordinate space. The meaning ofeuiesantation_relationshipwd
to relate the two instances refpresentation such that the transformation between the two inst
s2_placement_3dapplies to every élement in the representations.

1.7 mapped_item

mapped_itemis a type) ofrepresentation_itemthat specifies the mapping ofr@presentatior]
element of the items of a secaapresentation

TE 1 See 42.4for the fundamental concepts and assumptions that apply to this entity data typ
TE 2 The/mapping includes a transformation that is derived frorm#pping_source.mapping_o

] themapping_target attributes. See 4.2.5 for the fundamental concepts and assumptions th
hsformation.

[ that
n_-

d by

d -

ere

uld
ances of

as

[

igin
at apply to

NOTE 3 The precise meaning of the mapping can be specified in an annotated EXPRESS schema that uses or
specializes this entity data type and thpresentation_mapentity data type, or in an agreement of common
understanding between the partners sharing this information.

EXAMPLE Figure 2 illustrates the use of theapped_itemandrepresentation_mapentity data types. Three
instances of representation are shown. The first representaticorRists of geometry ;Gand anaxis2_-
placement_3dA;. The secondepresentation R, consists of geometry nd anaxis2_placement_3dA,. For
the purpose of this example, the nature and structure ahG are not relevant. Represents the shape of a
roof. R, represents the shape of some walls.

© ISO 2000 — All rights reserved
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Figure 2 — Example of the use of mapped_item and representation_n

0 instanceSrofrepresentation_map (see 4.4.13) allow Rand R to be used as elements in
resentatien Rs. R; represents the shape of the building. The first instancepoésentation_map H
brences. R as its mapped_representation and &s its mapping_origin. The second instg
resentation_mapRM, references Ras its mapped_representation andaé\ its mapping_origin.

hap

A third
M,
nce of

R; contains as its items axis2_placement_3dand two instances eohapped_item M; and M. M; references
RM; as its mapping_source and &s its mapping target. Meferences RMas its mapping_source and &s

its mapping target. The result is thai &ses R and R as parts of its definition. As it is used in, R, is

transformed so thatAs mapped onto AAs it is used in R R, is transformed so that,As mapped onto A

This example shows how timapped_itemandrepresentation_mapentity data types can be used to describe
the composition of oneepresentationfrom other instances oépresentation See 4.4.14 for an example of the
use ofrepresentation_relationshipto describe whole-part associations between instances of representation.

14
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EXPRESS specification:

*

ENTITY mapped_item

S

UBTYPE OF (representation_item);

mapping_source : representation_map;

mapping_target : representation_item;
WHERE

WR1: acyclic_mapped_representation(using_representations(SELF), [SELF]);
END_ENTITY;

(*

Atiribute definitions:

ite

mapping_source therepresentation_mapthat specifies the source and the origin ofrtieope

m.

mapping_target the representation_item that is the target onto which thaapping_sourc
mapped.

Fdrmal propositions:

w

R1: a mapped_item shall not be self-defining by participating in the definition

representationbeing mapped.

4.

A

1.8 parametric_representation_context

parametric_representation_context is a reptesentation_context in which instance

representation_itemare defined in a parametricispace.

NQTE 1 The definition of the parametric space can be specified in an annotated EXPRESS sch

or

Specializes this entity data type.

NQTE 2 In aparametric_representation: contexf length units are dimensionless.

EXPRESS specification:

*)

ENTITY parametric_representation_context

S

UBTYPE OF (representation_context);

END_ENTITY;

(*

Informal propositions:

IP

|.~If\the entity instance is also an instanceglifbal _unit_assigned_contextthen theglobal

b IS

of the

5 of

ema that uses

unk=assigned—contextunitattibute-shall-retincludelangthopit——M M

NOTE 3 theglobal_unit_assigned_contexandlength_unit entity data types are defined in ISO 10303-41.

4.4.9 representation

A representationis a collection of one or morepresentation_iteminstances that are related in a
specifiedrepresentation_context

NOTE 1 The use of eepresentation i.e., that which is being represented, is not specified in this part of ISO
10303. It can be specified in an annotated EXPRESS schema that uses or specializes this entity data type.

© ISO 2000 — All rights reserved
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The relationship ofepresentation_itemto representation_contextis the basis for distinguishing

whichrepresentation_itementities are related.

EXAMPLE 1 Two cartesian points P and Q (described by instancepdsentation_iten) are related

ina

context A (they are elements in the same representation in context A, or are elements in different representations
that share context A). It is therefore possible to calculate the distance between these points. A third cartesian
point R (also described by an instanceegdresentation_iten) is not related to context A. It is not possible to

determine the distance between R and P, or between R and Q.

A representation_item can be related to gepresentation_contextdirectly, when it occurs as an

element in a representation, or indirectly, when it is referenced through any number of
e A .

NQTE 2 Instances akpresentation_item_relationship(see 4.4.12) do not form/either nodes or edg
trep; an instance oépresentation_itemis not part of the tree solely because if is associated with an
thq tree by an instance i&presentation_item_relationship

NQTE 3 Arepresentation can be incomplete in that it need not fully model the concept that is re
although it could be adequate for a given application.

EXAMPLE 2 Consider a collection of two-dimensiomapresentation_iteminstances used to repres
th as computer-aided draughting.

NG ins

ref

TE 4 Two instances ofrepresentation are chot related solely because the same
resentation_itemis referenced directly or indirectly from their setstefns.

EX
of

IAMPLE 3 Consider a surface that is used in the respective representations of the shape of a ¢
he shape of the part cast in that diexThe same surface is related to two distinct instapcesesftatia
context (i.e., coordinate spaces): one.for the die and one for the part by the two instaregeséntat
However, the two instances mépresentation are not related; they simply share a commepresentatid
item.

NG
the

TE 5 Two instances akpresentationare not related solely because instancegmfesentation_ite
ir sets of items are related by an instanagemfesentation_item_relationship(see 4.4.12).

intervening

each
bne
s an

bs in this
blement in

presented,

ent the

pe of a machined part. It is not a complete descriptionnof the shape, but is suitable for certain applications

ance of

asting die and
n_-
on
n_-

nin

16

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=938ee59f2e760c28ffbc08e473ff2589

ISO 10303-43:2000(E)

EXPRESS specification:

*

ENTITY representation;

name : label;
items : SET[1:?] OF representation_item;
context_of_items : representation_context;
DERIVE
id . identifier := get_id_value (SELF);
description  : text := get_description_value (SELF);
WHERE

R1: SIZEOF (USEDIN (SELF, 'BASIC_ATTRIBUTE_SCHEMA.' +
'ID_ATTRIBUTE.IDENTIFIED_ITEMY)

<=1

WR2: SIZEOF (USEDIN (SELF, 'BASIC_ATTRIBUTE_SCHEMA." +
'‘DESCRIPTION_ATTRIBUTE.DESCRIBED_ITEM)

<=1;

END_ENTITY;

(*

Atlribute definitions:

name thelabel by which therepresentationis known.

NQTE 6 The name could designate a particular instancepoésentation, or the kind of information tHat an
instance ofepresentationconveys.

items. a set ofepresentation_itemsthat are related in.tfedntext_of_items

copntext_of items arepresentation_contextin which the items are related to form a represgntation
of some concept.

id:|theidentifier that distinguishes theprésentation

NQTE 7 This attribute is an upwardly compatible addition tepresentation as specified in
ISO 10303-43:1994.

depcription: thetext that characterizes thiepresentation

NQTE 8 This attribute’\is an upwardly compatible addition tepresentation as specified in
ISP 10303-43:1994,

Farmal propositiens:

WR1: Eachrepresentationshall be the identified_item in at most ddeattribute .

NQTE.9 Thed_attribute entity data type is defined in thasic_attribute_scheman ISO 10303-41.

WR2: Eachrepresentationshall be the named_item in at most oaee_attribute.
NOTE 10 Thename_attribute entity data type is defined in thasic_attribute_scheman ISO 10303-41.

NOTE 11 A template for constraining the population of the entity data types definedhadiceattribute_-
schemais described in Annex E of ISO 10303-41.

4.4.10 representation_context

A representation_contextis a context in which instancesrepresentation_itemare related.
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NOTE 1 Two instances gkpresentation_contextare separate and have no relationship unless a relationship
is explicitly specified between them in an annotated EXPRESS schema that uses or specializes this entity data

type.
EXPRESS specification:

*
)
ENTITY representation_context;
context_identifier : identifier;
context_type s text;
INVERSE
representations in_context - SET [1:?] OF representation
FOR context_of items;
END_ENTITY;

(*

Atlribute definitions:

context_identifier: theidentifier that distinguishes thepresentation_context
context_type a description of the type of thepresentation_context

NQTE 2 Constraints on the uniquenessofitext_identifier, or the allowed values antext_type,can be
specified in an annotated EXPRESS schema that uses or specializés this entity data type.

representations_in_context the instances ofepresentation that refer to therepresentation -
coptext

4.4.11 representation_item

A fepresentation_itemis an element of representationréfresentation_itemparticipates in ope or
mgqre instances okpresentation, or contributes to the definition of anotlrepresentation_item

NQTE 1 Onerepresentation_itemconttibutes to the definition of a secamgresentation_itemif the first is
referenced by the second.

NQTE 2 The sameepresentafion_itemcould be related multiple times to the sampresentation_cortext
by| being used directly or(indirectly in several instancesregfresentation, each referencing the|same
regresentation_context This does not have the meaning that eaghesentationis creating a new instapce of
thg sameaepresentation-itemin the sameepresentation_context Rather, eachepresentation reasserts the
us¢ of the same instancerepresentation_itemin therepresentation_contextfor different uses.

EXAMPLE 1 <Consider two instances ofpresentation each having the same value tmmtext_of_itdms
One is arepresentation of the shape of a cube and indirectly referencliseaas one of its edges. The gecond
simply references thine as one of itditems. There are not two occurrences of thee and its sub-trge of
referencéd instances mpresentation_itemin the representation_context Rather, the use of tHime in that
gepmetric_representation_contexhas been asserted twice, once in eaphesentation

EXAMPLE 2 Thecompound_representation_itementity data type (see 4.4.1) provides a general capability
to define onerepresentation_itemusing other instances oépresentation_item This can be used to create
tabular structures: each cell in the table ipresentation_item (such as aneasure_representation_item
(see ISO 10303-45 [5]) that provides a name-value-unit tuple), and the table isriégetsentation_itemthat
participates in the representation of a product propertyr@pmesentation_iteminstances that are the cells in
the table do not participate directly in the representation.
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EXPRESS specification:

*

ENTITY representation_item;

name : label;
WHERE

WR1: SIZEOF(using_representations(SELF)) > 0;
END_ENTITY;

(*

Attribute definitions:

nalne thelabel by which therepresentation_itemis known.

NQTE 3 The name could designate a particular instangeprésentation_itemor the kind of information
thdt an instance g€presentation_itemconveys.

Farmal propositions:

WRL1: therepresentation_itemshall participate in at least onepresentation either as an itgm in
thatrepresentationor being directly or indirectly referenced by an item-inrdpresentation

4.4.12 representation_item_relationship

-

A representation_item_relationshipis an association between two instancesepfesentation_
item. A representation_item_relationshipcan associateytwo instancesrepresentation_itenpin
the sameepresentation or in two different instances-oépresentation In this association the¢ two
ingtances ofepresentation_itemare independent;<neither is founded with respect to the other or the
ingtance(s) ofepresentationin which they participate. If the instancesrepresentation_item that

are¢ associated are in different instancesregffesentation this association does not relate the
ingtances of representation.

NQTE 1 The meaning of the association can be specified in an annotated EXPRESS schema that uses or

specializes this entity, or in an agreement of common understanding between the partners| sharing this
infprmation.

EXPRESS specification:

*
)
ENTITY representation.item_relationship;

ngme : label;

description : ORTIONAL text;
rglating_representation_item : representation_item;
rglated_representation_item : representation_item;
END_ENHTY:;

(*

Attribute definitions:

name: thelabel by which therepresentation_item_relationshipis known.

NOTE 2 The name could designate a particular instancepoésentation_item_relationshipor the kind of
information that an instance mpresentation_item_relationshipconveys.

description: the text that characterizes theepresentation_item_relationship The value of the
description need not be specified.
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relating_representation_item one of the instances ofpresentation_itemthat participates in the
association.

NOTE 3 The role of this attribute can be defined in an annotated EXPRESS schema that uses or specializes
this entity data type.

related_representation_item the other instance afepresentation_item that participates in the
association. If one element of the association is dependent upon the other, this attribute shall be the
dependent one.

NOTE 4 The role of this attribute can be defined in an annotated EXPRESS schema that uses or specializes
thi§ entity data type.

4.4.13 representation_map

A fepresentation_mapis the identification of aepresentation, and of arepreseptation_itemthat
is |an element in theepresentation, for the purpose of mapping. Thiepresentation_item defines
the origin of the mapping.

NQTE An instance ofepresentation_mapis used as the source of a mapping by an instanoeppdd_-
item. See 4.4.7 for an example of the use of these two entity data types.

EXPRESS specification:

*
)
ENTITY representation_map;

napping_origin : representation_item;
nmapped_representation : representation;

INYERSE

map_usage : SET[1:?] OF mapped_item FOR m@pping_source;
WHERE

WR1: item_in_context(SELF.mapping_origdit;
SELF.mapped_representation.context-of items);
END_ENTITY;

(*

Atlribute definitions:

mapping_origin: arepresentation_itemfrom which themapped_representations to be mappgd.
mapped_representation arepresentationthat is to be mapped to at least om&pped_item

map_usagethe set of one or more instancesmdpped_itemto which therepresentation_mabpis
mapped .

Formal*propositions:

WR1: themapping_origin shall be in theepresentation_contextof themapped_representation

4.4.14 representation_relationship
A representation_relationship is the association of two instances odpresentation One

representation is not made part of the definition of the other by participation riepeesentation_-
relationship.
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NOTE 1 The meaning of the association can be specified in an annotated EXPRESS schema that uses or
specializes this entity, or in an agreement of common understanding between the partners sharing this
information.

EXAMPLE Two instances ofepresentation each describe a property of a product. The second of these
instances is a more complete and accurate description of the property. An instaepeeséntation_-
relationship can be used to denote the second instan@podsentationas being the successor of the first.

NOTE 2 A combination of instances presentation andrepresentation_relationshipcan form a graph of
related instances oépresentation In such a graph, instancesrepresentationare the nodes and instances of
representation_relationshipare the branches connecting the nodes.

NQTE 3 Constraints can be specified that ensure that such a graph is acyclic, i.e., that(hg instance of
regresentationis its own ancestor. Such constraints are outside the scope of this part of ISO 10303

EXPRESS specification:

ENTITY representation_relationship;
ngme : label;

description : OPTIONAL text;
rap_1 : representation;

rgp_2 : representation;
END_ENTITY;

(*

Atlribute definitions:

name: thelabel by which therepresentation_relatioanshipis known.

NQTE 4 The name could designate a particular instanceeesentation_relationship or the king of
information that an instance presentation_relationshipconveys.

depcription: the text that characterizes theepresentation relationship The value of| the
depcription need not be specified.

rep_1L the first of tworepresentatiors that are related.
rep_2: the second of tweepresentations that are related.

NQTE 5 There is na significance to the ordering of the two related instancegre$entation The ngmes
rep_1 andrep_2 serve only to distinguish the attributes. If any significance to the ordering is negded in any
specialization ofepresentation_relationship this significance can be defined in the specialization.

4.4.15 representation_relationship_with_transformation

A | “representation_relationship_with_transformation is an association between| two
representatiors such that the contexts of tfepresentatiors are related through the transformation

NOTE 1 The existence ofrapresentation_relationship_with_transformation instance does not necessarily

imply that there is any correspondence between instancesprdsentation_itemin the two instances of
representationthat are related. Any such correspondence and other constraints can be defined in specializations
of this entity data type.

EXAMPLE 1 Figure 3 illustrates the use of tepresentation_relationshipentity data type. Three instances

of representation are shown. The first representatiocoRtains some geometry; @nd anaxis2_placement_-
3d A;. The secondepresentation contains some geometry, @nd araxis2_placement_3d\,. For the purpose
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of this example, the nature and structure ofa@d G are not relevant. Rrepresents the shape of a roof. R
represents the shape of some walls.

R R,
,/’ ‘\\ __________________________
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Figure 3 — Example of the use of representation_relationship_with_|
transformation

Two instances ofepresentation_relationship_with_transformation allow R, and R to be associated yith a

d representation Rs. (Ry represents the shape of the building. d®ntains a single item: aaxig2_-
cement_3d The associations between &d R, and between fand R, do not make Rand R parts of R.

ever, the associations betweenaRd R, and between Rand R, allow an application to infer that,&nd

Gz [can be combined’and used to describe the shape of the building. An application can make use df the specified

4.4 7<for ‘an example of the use ofrtiaped_itemandrepresentation_mapentity data types to depcribe
camposition of oneepresentationfrom other instances oépresentation

Ated Tepresentatio oo AVE JEOIMEelric conexXEatrsormation can pe used to
calculate the distances between instancesgedmetric_representation_itemin the two instances of
representation Thegeometric_representation_itementity data type is defined in 1ISO 10303-42 [3,4].

EXAMPLE 3 Two instances ofepresentation contain instances adescriptive_representation_item an

element of representation that specifies the use of a text string for representation. The first instance of
representation contains descriptions in the English language; and the second contains descriptions in the
French language. An instancerepresentation_relationship_with_transformation could be used to assert an
association between these instances of representation, where the refefemcohally defined_-
transformation is a language translation table. THescriptive_representation_itementity data type is
defined in 1ISO 10303-45 [5].
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EXPRESS specification:

*

ENTITY representation_relationship_with_transformation
SUBTYPE OF (representation_relationship);
transformation_operator : transformation;

WHERE
WRL1:
SELF\representation_relationship.rep_1.context_of _items

:<>: SELF\representation_relationship.rep_2.context_of items;

END_ENTITY;

(*

Atlribute definitions:

SH

transformation.

SH
the

transformation_operator: a transformation that relates trepresentation.context_of _itemsf

tw
NC
red
red

Fo

LF\representation_relationship.rep_1 therepresentation with a context that isthe range

LF\representation_relationship.rep_2 the representation with a context that is the dom
 transformation.

D related representations.

TE 2 The transformation that relates thepresentation.items of one representation with
resentation.itemsin a secondepresentation can be specified. by operating with the graphs of ins
resentation_itemthat define the respectivepresentation.items

rmal propositions:

W

Inf

R1: the two relatedepresentationsshall net have the samepresentation_context

prmal propositions:

IP
re

1
tr

NQ
4,
An

reg
un

|: if the transformation is aitem_defined_transformation, the ordering of the instang
presentation given for the inherited attributes ofpresentation_relationship shall be consi
h the ordering of the twa instancesrepresentation_itemgiven as attributes afem_define
nsformation.

TE 3 Theitem_defined_transformation entity data type is defined in 4.4.6.
1.16 uncertainty _assigned_representation

uncertainty _assigned_representatiorns a type ofepresentationthat specifies uncertainty
bpect'\to the elements of representation that it collects. The uncertainty is specified by

of the

ain of

the

the
ances of

es of
stent
d -

with
instances of
n that are

certainty_measure_with_unit (see 4.4.17), and applies to all elements of representatio

ex

pressed In the same measures.

EXAMPLE This entity data type can be used to specify the uncertainties that apply to the numeric values used
to represent a property. For example, in an application protocol whose domain is acoustical engineering, there
could be an uncertainty of 1 decibel in the values that represent the relative loudness of sounds.

NOTE The precedence rules that apply to uncertainty in numeric quantities are specified in 4.2.6.
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EXPRESS specification

*

EN

TITY uncertainty_assigned_representation

SUBTYPE OF (representation);
uncertainty : SET [1:?] OF uncertainty_measure_with_unit;

EN
(*

Att

D_ENTITY;

ribute definitions

Wi

NG

EX

h_unit, in the following cases.

therepresentation_itemis part of aruncertaintly _assigned_representation
therepresentation_itemis founded in @lobal_unit_assighed_contextor
therepresentation_itemis aqualified_representationJitem

TE The qualified_representation_item entity data*type is defined in ISO 10303-45 [5].

PRESS specification:

")
EN
S
n
d
WHh
W
EN

(*

TITY uncertainty_measure_with_unit

UBTYPE OF (measure_with_unit);

hme . label;

pscription : OPTIONAL text;

HERE

R1: valid_measure_value-(SELF\measure_with_unit.value_component);
D_ENTITY;

Atlribute definitions:

n

depeription: the text that characterizes thancertainty_measure_with_unit The value of]

de

Fo

e:thelabel by which theuncertainty _measure_with_unitis known.

rmal propositions:

y that
n__
e_-

the

WR1: the value_componentof the uncertainty_measure_with_unitshall be a positive number if
the type of thevalue_components a number.

24
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4.4.18 value_representation_item

A value_representation_itemis a type ofrepresentation_itemthat specifies only a measure value.
The unit that applies to the specified value is provided [lobal _unit_assigned_contexbf the
representation containing thevalue_representation_item

NOTE 1 Theglobal_unit_assigned_contexentity data type, subtype oépresentation_context is defined
in ISO 10303-41.

NOTE 2 Themeasure_representation_itenentity data type, specified in ISO 10303-45 [5], is an element of
representation that consists of a value and a unit.

EXPRESS specification:

*
)
ENTITY value_representation_item

SUBTYPE OF (representation_item);

value_component : measure_value;

WHERE

WRL1: SIZEOF (QUERY (rep <* using_representations (SELF) |

NOT (MEASURE_SCHEMA.GLOBAL_UNIT_ASSIGNED_CONTEXT
IN TYPEOF (rep.context_of_items)

)) =0;

END_ENTITY;

(*

Atlribute definitions:

value_component the value of the element of representation when expressed with in the unit
spgcified in theglobal_unit_assigned_context

Fdrmal propositions:

WR1: everyvalue_representationtemshall be an item in eepresentation whosecontext_of -
items attribute references an instancerepresentation_contextthat is aglobal_unit_assigned_-
context, or shall participate in.the definition of suchepresentation_item

Informal propositions:

IPL: If a value_representation_item is an item in more than oneepresentation egach
representation shiall’specify the same unit, either by referencing the gdaimal_unit_assigned_-
context, or by freferencing different instancesgbdbal_unit_assigned_contexthat specify the same
unjt.

4.5~ Representation function definitions

4.5.1 acyclic_mapped_representation

The functionacyclic_mapped_representatiordetermines if a givemapped_itemis self-defining
by virtue of mapping a&epresentationin which themapped_itemis used. The function checks both
the mapped_representationand themapped_representation.itemgecursively for any instances of
mapped_item or representation_itemreferencing anapped_item that might cause a self defining
reference.

This function returns TRUE if the input candidedpresentation_itemdoes not cause self definition.
It returns FALSE otherwise. The type of the functioBGOLEAN .
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NOTE This function is used to constrain the entiigpped_item See 4.4.7.

EXPRESS specification:

*

)

FUNCTION acyclic_mapped_representation
(parent_set : SET OF representation;

children_set : SET OF representation_item) : BOOLEAN,;

LOCAL

X,y : SET OF representation_item;

END_LOCAL;

-- Determine the subset of children set that are mapped items
x[:= QUERY (z <* children_set | 'REPRESENTATION_SCHEMA.MAPPED_ITEM'
IN TYPEOF(2));

--|Determine that the subset has elements

R SIZEOF(x) > 0 THEN

- Check each element of the set

REPEAT i := 1 TO HIINDEX(X);

-- If the selected element maps a representation in the

-- parent_set, then return false

IF x[I\mapped_item.mapping_source.mapped_representation
IN parent_set THEN
RETURN (FALSE);

END_IF;

-- Recursive check of the items of mapped_representation

IF NOT acyclic_mapped_representation
(parent_set +
X[i[\mapped_item.mapping_source.mapped_representation,
X[i\mapped_item.mapping_source.mapped_representation.items) THEN
RETURN (FALSE);

END_IF;

END_REPEAT,

END_IF;

- Determine the subset of children_set thatare not

-{mapped_items

X [:= children_set — x;

--| Determine that the subset has elements

IF SIZEOF(x) > 0 THEN

- For each element of the set}

REPEAT i := 1 TO HIINDEX(X);

-- Determine the set 6f representation_items referenced

y := QUERY(z <* hag to_set( USEDIN(X[i], ")) |

'REPRESENTATION_SCHEMA.REPRESENTATION_ITEM' IN TYPEOF(2));

-- Recursively,eheck for an offending mapped_item

-- Return false for any errors encountered

IF NOT. acyclic_mapped_representation(parent_set, y) THEN
RETURN (FALSE);

ENDXIF;

END REPEAT,;

ENDIF
-- Return true when all elements are checked and
-- no error conditions found
RETURN (TRUE);

END_FUNCTION;

(*
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Argument definitions:

parent_set the set of instances opresentationin which themapped_itemis used. This is input to
the function. On initial input, this is the set of instanceepfesentationin which themapped_item
being checked is used.

children_set the set of instances oépresentation_itemthat might possibly be mapped_itemand
are referenced directly or indirectly through tteams of the representationsin the parent_set This

is

4.

The functionitem_in_contextdetermines if aepresentation_itemis related to aepresentatio
context. The function returns TRUE if theem argument is related byrepresentationtolthe ir

cn

BQOLEAN.

A

NQTE 1 The second condition is a recursive check allowihg faepeesentation_itemto be related
regresentation_contextby being part of a tree of related instancesepfesentation_item The tree is rq
in an entity that is related torepresentation_contexty fulfilling the first or second condition.

NQTE 2 The functioritem_in_context only determines if aitem is related to a specificepresentatia

co

EXPRESS specification:

input to the function. On initial input this is thapped_itembeing checked.

52 item in context

xt argument. Functioitem_in_context returns FALSE otherwise. The type of.the funq

epresentation_itemis related to aepresentation_contextif it is:

referenced in the set @éms of arepresentationwherecntxt appgass as theontext_of _ite
or

referenced by eepresentation_itemthat is aritem_in_contéextof thecntxt.

htext The relationship of thitem to some otherepresentation_contextis not determined.

)

FUNCTION item_in_context

(i

m

dntxt : representation_context) : BOOLEAN;

R SIZEOR(USEDIN(item,'REPRESENTATION_SCHEMA.REPRESENTATION.ITEMS')

em : representation_item;

DCAL

: BAG OF representation_item;

ND_LOCAL;

If there is one. @r more representation using both the item
and cntxt return true.

[ cntxt.représentations_in_context) > 0 THEN
RETURN (TRUE);
-[Determine the bag of representation_items that reference

n__
put
ction is

ms

to a
oted

Ham.
ELSE y := QUERY(z <* USEDIN (item , ") |
'REPRESENTATION_SCHEMA.REPRESENTATION_ITEM' IN TYPEOF(2));
-- Ensure that the bag is not empty
IF SIZEOF(y) > 0 THEN
-- For each element in the bag
REPEAT i := 1 TO HIINDEX(y);
-- Check to see it is an item in the input cntxt.
IF item_in_context(y[i], cntxt) THEN
RETURN (TRUE);
END_IF;
END_REPEAT,
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END_IF;
END_IF;

Return false when all possible branches have been checked
with no success.

RETURN (FALSE);

EN
(*

D_FUNCTION;

Argument definitions:

item: therepresentation_itemchecked for relationship ientxt. This is input to the function.

cnixt: the representation_contextfor which relationship tatem is determined. This is inptt
function.

4.6.3 using_items

T
re

EX

to the

functionusing_itemsreturns the set of instancesrepresentation_itemgr founded_item that

rence aepresentation_itemdirectly or indirectly.

PRESS specification:

%)
FU

NCTION using_items (item : founded_item_select;
checked_items: SET OF founded_item_select)
: SET OF founded_item_select;

LOCAL
new_check_items : SET OF founded_item_select;
esult_items : SET OF founded_item_select;
hext_items : SET OF founded_item_select;
END_LOCAL;

A

sult_items :=];

new_check items := checked_items + item;

Find the set of representation_items-Qrfounded_items
in which item is used directly.
pxt_items := QUERY/(z <* bag_io_set( USEDIN(item , ")) |
'REPRESENTATION_SCHEMA.REPRESENTATION_ITEM' IN TYPEOF(z)) OR
'REPRESENTATION_SCHEMA.FOUNDED_ITEM' IN TYPEOF(2)));
If the set of next_items.is:not empty;
SIZEOF(next_items) >-0 THEN
- For each elementin‘the set, find the using_items recursively
REPEAT i := 1 TO-HIINDEX(next_items);
-- Check fordgap in data model, i.e. one of the next_items
-- occurred\earlier in the set of check_items;
IF NOT(next_items[i] IN new_check_items) THEN
resultsitems := result_items + next_items][i] +
using_items(next_itemsJi],new_check_items);

END _IF;

END_REPEAT,

E

R

ND_IF;
return the set of representation_items or founded_items
in which the input item is used directly and indirectly.
ETURN (result_items);

END_FUNCTION;

(*
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Argument definitions:

item: the representation_item for which the referencing instances wdpresentation_item and
founded_itemare determined. This is input to the function.

checked_items the set of instances aEpresentation_item and founded_item that have been
checked already in order to ensure termination of the recursive function. This is input to the function.

4.5.4 using_representations

Th
item is used.

A [epresentation_itemis used in aepresentationif it is:

—| referenced in the set of items of the representation,

—1| referenced by eepresentation_itemused in theepresentation, or
—| referenced by sounded_itemused in theepresentation

NQTE The second and third conditions are checks allowing fogpgesentation_itemto be used|in a
regresentation by being part of a tree of relategpresentation_itemsorfounded_items The tree is roofed in
an|entity used in eepresentation by fulfilling the first condition.

A founded_itemor arepresentation_itemis used in aepresentationif it is referenced directly, or
indirectly, by arepresentation_itemin the set of items-of thepresentation

EXPRESS specification:

*
)
FUNCTION using_representations (item :ounded_item_select)
: BET OF representation;
LDCAL
esults : SET OF representation;
esult_bag : BAG OF representation;
ntermediate_items : SET/OFfounded_item_select;
END_LOCAL;
--{Find the representations in which the item is used and add to the
-[results set.
rgsults :=[];
rgsult_bag :=
USEDIN(itemn, REPRESENTATION_SCHEMA.REPRESENTATION.ITEMSY;
IF SIZEQFR(result_bag) > 0 THEN
REPEAT i := 1 TO HIINDEX(result_bag);

results := results + result_bag[il;
END REPEAT;
END_IF;
-- Find all representation_items or founded_items
-- by which item is referenced directly or indirectly.
intermediate_items := using_items(item,[]);
-- If the set of intermediate items is not empty;
IF SIZEOF(intermediate_items) > 0 THEN

-- For each element in the set, add the

-- representations of that element.

REPEAT i := 1 TO HIINDEX(intermediate_items);

result_bag := USEDIN(intermediate_itemsi],
'REPRESENTATION_SCHEMA.REPRESENTATION.ITEMS');
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IF SIZEOF(result_bag) > 0 THEN
REPEAT j := 1 TO HIINDEX(result_bag);
results ;= results + result_bag([j];
END_REPEAT;
END_IF;
END_REPEAT;
END_IF;
-- Return the set of representation in which the input item is
-- used directly and indirectly (through intervening
-- representation_items or founded items).
RETURN (results);
END_FUNCTION;

(*

Argument definitions:

item: the representation_item or founded_item for which using instances a&presentation are
determined. This is input to the function.

4.5.5 valid_measure_value

Thie functionvalid_measure_valuedetermines whether measure, valueis valid. The fungtion
rejurns TRUE if themeasure_valueis numeric and is positive, opif it is textual. Functiadigl_-
measure_valuereturns FALSE otherwise.

EXPRESS specification:

*
)
FUNCTION valid_measure_value

(rp : measure_value) : BOOLEAN;

IF (REAL' IN TYPEOF (m)) THEN
RETURN (m > 0.0);

El SE

F (INTEGER' IN TYPEOF (m)) THEN
RETURN (m > 0);

ELSE

RETURN (TRUE);

END_IF;

END_IF;

END_FUNCTION;

(*

Argument definitions:

m:{themeasure_valueo be checked. This is the input to the function.

*)
END—SCHEMA ——tepresentation—schema
(*
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Annex A
(normative)

Short names of entities

Table A.1 provides the short names of entities specified in this part of ISO 10303. Requirements on

the use of the short names are found in the implementation methods included in ISO 10303.
NQTE The short names are available from the Internet — see Annex C.
Table A.1 — Short names of entities
Entity names Short names
compound_representation_item CMRPIT
definitional_representation DFENRPR
founded_item FNDITM
functionally_defined_transformation FNDFTR
global_uncertainty_assigned_context GC
item_defined_transformation ITDFTR
mapped_item MPPITM
parametric_representation-context PRRPCN
representation RPRSNT
representation (Context RPRCNT
representation_item RPRITM
representation_item_relationship RPITRL
representation_map RPRMP
representation_relationship RPRRLT
representation_relationship_with_transformation RRWT
uncertainty _assigned_representation UNASRP
uncertainty_measure_with_unit UuMwu
value_representation_item VLRPIT
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Annex B
(normative)

Information object registration

B

To
idqg

is
de

To
Sy

is
IS

2 Schema identification

T—Documentidentification

provide for unambiguous identification of an information object in an open system,
ntifier

{iso standard 10303 part(43) version(4) }

hssigned to this part of ISO 10303. The meaning of this value is defined in ISO/IEC 88
scribed in ISO 10303-1.

5tem, the object identifier
{ iso standard 10303 part(43) version(3) object(1) representation-schema(l) }

assigned to theepresentation_schema(see‘clause 4). The meaning of this value is dg
D/IEC 8824-1, and is described in ISO £40303-1.

the object

P4-1, and is

provide for unambiguous identification of thepresentation_schemain an open information

fined in
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