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Foreword

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

Draft Intefnational Standards adopted by technical committees are circulated to the member bodies’ for
voting. Pyblication as an International Standard requires approval by at least 75% of the membep bodies
casting a Yote.

Internatiopal Standard ISO 10303-43 was prepared by Technical Committee ISO/TC)184, Industrial
automatiop systems and integration, Subcommittee SC4, Industrial data and global manufacturing
languages

ISO 10308 consists of the following parts under the general title Industrial automation systems and
integration - Product data representation and exchange:

— Part [, Overview and fundamental principles;

— Part |11, Description methods: The EXPRESS language.reference manual;

— Part P1, Implementation methods: Clear text encoding of the exchange structure;
— Part 2, Implementation methods: Standard-data access interface;

— Part B1, Conformance testing methodotogy and framework: General concepts;

— Part B2, Conformance testing methodology and framework: requirements on testing laboratories and
clients;

— Part 41, Integrated generic resources: Fundamentals of product description and support;
— Part 42, Integrated. generic resources: Geometric and topological representation;

— Part #3, Integrated generic resources: Representation structures;

— Part B4/Integrated generic resonrces: Product structure configuration;
— Part 45, Integrated generic resources: Materials;

— Part 46, Integrated generic resources: Visual presentation;

— Part 47, Integrated generic resources: Shape variation tolerances;

— Part 49, Integrated generic resources: Process structure and properties,

iv
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— Part 101, Integrated application resources: Draughting;
— Part 104, Integrated application resources: Finite element analysis;
— Part 105, Integrated application resources: Kinematics;

— Part 201, Application protocol: Explicit draughting;

—Part 202 Appticatiomr protocot—Assoctativedraughtng;

— Part 203, Application protocol: Configuration controlled design;

— Part 207, Application protocol: Sheet metal die planning and design;

— Part 210, Application protocol: Printed circuit assembly product design-data;

— Part 213, Application protocol: Numerical control process plans for-machined parts.

The structure of this International Standard is described in ISO 10303-1. The numbering of thg¢ parts of
this International Standard reflects its structure:

— Part 11 specifies the description méthod;

— Parts 21 and 22 specify the implementation methods;

— Parts 31 and 32 specify the conformance testing methodology and frarﬁework;
— Parts 41 to 49 specify the integrated generic resources;

— Parts 101 to 105 specify the infegrated application resources;

— Parts 201 to 213 specify,the application protocols.

Should further parts bé published, they will follow the same numbering pattern.

Annexes A and Bform an integral part of this part of ISO 10303. Annexes C and D are for infprmation
only.

Diskette

Users should note that this part of ISO 10303 comprises a diskette:

— the short names of entities given in annex A are also included on the diskette;

— the EXPRESS listings (annex C) are provided on the diskette only;

— a method to enable users to report errors in the documentation is given. Full details are
provided in the file.
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Introduction

ISO 10303 is an International Standard for the computer-interpretable representation and exchange of
product data. The objective is to provide a neutral mechanism capable of describing product data
throughout the life cycle of a product, independent from any particular system. The nature of this
description makes it suitable not only for neutral file exchange, but also as a basis for implementing and
sharing product databases and archiving.

This Interfiational Standard is organized as a series of parts, each published separately. The parts of ISO
10303 fal| into one of the following series: description methods, integrated resources, applicdtion|
protocols,|abstract test suites, implementation methods, and conformance testing. The series are deScribed
in ISO 10B03-1. This part of ISO 10303 is a member of the integrated resources series.

This part ¢f ISO 10303 specifies the overall structure for representation. Collections of efements may be
formed tofact as the representation of some aspect of product data, such as a property.oba product. Each
element irf such a collection is a representation item. An example of a property that can be represented
is the shape of a product. The aspect or property that is being represented is not specified in this part of
ISO 10303. Instead the subject of the representation is defined where the capabilities for representation
are used in other parts of ISO 10303.

When repgesentation items are collected to participate in a representation, they share a common context
which is asociated with the representation. This context is referred™o as a representation context.

Not all el¢ments of product data participate in representations. Those items which may participate in
representations are defined to be representation items. Representation items are those elements that have
complete meaning only when associated with a context;"As an example, a point is a representation item
which is oply meaningful within a context (a coordinate space). In contrast, the name of a person is not
a representation item because it has meaning separate from any context.

In additior} to being an element of representation, a representation item may also support the definition
of other r¢presentation items. This part &f ISO 10303 allows for this distinction.

A collectign of product data may tohtain numerous representation items, each participating in one or
more representations. These representations may be related to form a structure which also relates the
representation contexts. This structure can then be used to determine which representation items may be
related to gach other in almeaningful way. As an example, distance between points is only meaningful
if the coorflinate systems in which the points are defined can be related.

Representdtions that-are unrelated in one context may be related in another. Consider the representation
of the shape of a part and its components. The shape of each component may be represented as an
independerjt cOncept, unrelated to the shape of the other components. In the context of the assembled part
however, the shapes of the components are related.

An aspect of product data may have zero, one, or multiple representations, none of which are the concept
itself. For example, the shape of a part may be represented by a collection both of two-dimensional
geometry and of constructive solid geometry. Either representation is an idealization of the shape.

vi
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Each representation is not necessarily a complete model of some aspect of product data, but it may
represent a model of the aspect that is suitable for specific applications. Neither shape representation in
the previous paragraph is necessarily a complete representation of the shape concept. Another shape

representation might include tolerance information. Rather, each representation is suitable to some specific
application’s view or approach.

This part of ISO 10303 specifies the structure for transformation of one representation into another.

his part 0£ ISO 10303 include 4 the-sp 3 ansforma —Thesetra mations
ay be asserted as defining the relationship between existing representations. The ability to defipe a new
presentation by applying the transformation to another representation is provided. The new
¢presentation in this case is called a mapped item.

- =
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Industrial automation systems and integration —
Product data representation and exchange —
Part 43:

Integrated generic resources:

Representation structures

1 Scope

_tepresentation into distinct collections. It provides a basis for distingdishing, within a sef

if participates in such a relationship.
The following are within scope of this part of ISO 10303
— the specification of distinct unrelated contexts for representation;

— the specification of elements of representation;

combined to represent a concept;

— the association of elements of representation such that one defines another;

the other;

]

1

dlements, which elements are related and which elements are not. This part also includes strycture for
§

i

'his part of ISO 10303 specifies the integrated generic resources~for associating elements of

of such

pecifying the relationships among these collections, includingtransformation of one representation as

— the association of elements of\representation with one or more contexts in which [they are

— astructure for relating two representations such that one participates in the definition of the other;

— a structurefOr Telating two representations in which one does not participate in the definition of

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

—\ the specification of the process to transform one element of representation into anpther by
specifying an element of the process before the application of the process and that element of the

process after application of the process;

— the specification of the process to transform one element of representation into another by

specifying the transforming function.
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The following are outside the scope of this part of ISO 10303:

— the

complete specification of the types of representation, types of elements of representation, and

types of representation context;

— the

— the

specification of the uses of representation;

association of representation with any of its possible uses;

- corlstraints requiring a directed relationship between representations;

NOTE - A directed relationship exists between items A and B when the meaning of the relationship, of A to

B 1s ¢

ifferent from the meaning of B to A. A and B are peers in a non-directed relationship. \A directed

relatignship is a constrained version of the relationships specified in this part of ISO 10303. Such constraints
are left to those integrated resources or application protocols specializing the structures présented in this part

& v

of IS¢ 10303.

—  Ccorf

—  cof
exist;

—  COr

straints forbidding cyclic structures of related representations;

straints requiring a directed relationship between the contexts ifivwhich related representations

straints forbidding cyclic structures of relationships bétween representation contexts.

2 Normative references

The follow
of this parf
subject to
investigate

ing standards contain provisions which, through references in this text, constitute provisions
of ISO 10303. At the time of publication, the editions indicated were valid. All standards are
revision, and parties to agreements based on this part of ISO 10303 are encouraged to
the possibility of applying the:most recent editions of the standards indicated below. Members

of IEC and ISO maintain registers ©f currently valid International Standards.

ISO/IEC 8
One (ASN.

ISO 10301
exchange

ISO 10303

824-1:=", Information technology - Open Systems Interconnnection - Abstract Syntax Notation
1) - Part 1: Specification of Basic Notation.

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

-11;1994, Industrial automation systems and integration - Product data representation and

exchange —Parr1i—Descriprion merhods—The EXPRESS Tanguage reference manuat.

ISO 10303-41:1994, Industrial automation systems and integration - Product data representation and
exchange - Part 41: Integrated generic resources: Fundamentals of product description and support.

1) T

o be published.
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3 Definitions

3.1 Terms defined in ISO 10303-1

This part of ISO 10303 makes use of the following terms defined in ISO 10303-1.

— application;

— application protocol;
— assembly;

— component;

— data;

— information;

— integrated resource;
— product;

— product data;

—  Sstructure.

4 Representation schemd

—

he following EXPRESS\declaration begins the representation_schema and identifies the necessary
cternal references.

[¢]

EXPRESS Specification:

[%2]

CHEMA . representation_schema;

REEERENCE FROM support_resource_schema
(identifier,

label,

text,

bag to_set);

REFERENCE FROM measure_schema
(measure_with unit);

(*
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NOTE

S

I - See annex D for a graphical presentation of this schema using the EXPRESS-G notation.

2 - The schema referenced above can be found in the following part of ISO 10303:

support_resource_schema ISO 10303-41
measures_schema ISO 10303-41

4.1 Introduction

The subjedt of the representation_schema is the structures for the representation that relates a colléction
of elementp of product data to a context. The use of the representation(s) is not defined in this part'of ISO
10303. Other parts of ISO 10303 make use of the structures defined in this part.

Structures [are specified that are common to all uses of representation in ISO 10303. Eaeh representation
has a cont¢xt and a collection of elements specified in that context. A context may(be related to different

or broader

NOTH

This part pf ISO 10303 also enables the transformation between representations to be specified. The
ability to specify the transformation of one representation sucli<that the result forms part of another

representa

4.2 Fupdamental concepts and assumptions

4.2.1 Fundamental concepts and assumptions related to representation

The follow

— Elements of representation ar¢ grganized into identifiable collections associated in a context for
specific uses. These organizatiors are called representations. By organizing the elements in this way,

the elem

NOTES

1-In{
illustra

2-Co
points

specification of a point by itself does not contain enough data to state which coordinate space it is in and what

contexts.

- For the representation of geometric elements, the context is a cootdinate space.

ion is provided.

ing assumptions apply to the portions of this schema that deal with representation:

ents are distinguishable)as either related or unrelated in the context of the specified use.

his and following notes, most of the examples will be geometric in nature. However, the concepts being
ted are notrestricted to geometry.

nsider two points with coordinate values of (0,0,0) and (1,0,0). It is not possible to assert that these

B S A 3 H tao - A y Sa OoTx a

other elements also share that coordinate space.

— In this International Standard, these representations correspond to instances of the entity
representation.

— A rrepresentation may be invoked in more than one use. A representation is independent of its use.
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NOTE 3 - Consider a collection of geometry in a coordinate space. Such a collection may be used as the shape
of a product. The collection may also be used, possibly with some transformation, as a drawing or picture of
the product. Neither of these uses is part of the definition of the collection itself.

4.2.2 Fundamental concepts and assumptions related to the context of
representation

The following assumptions apply to the portions of this schema that deal with the context of

— A representation has a context. It is the context in which the elements of the représentation are
related.

— In this International Standard, the context of a representation corresponds’to an instarce of the
entity representation_context.

— Because the context of a representation exists only as a basis for-forming the representﬂzi‘?ns that
use it, representation contexts are related only if representations msing the contexts are rela

— Representation contexts, and the representations that use'them, may be specialized furthgr in other
parts of ISO 10303. Such specializations may also constrain the collection of representation glements.

NOTE - Possible specializations include contexts for ‘geometry, topology, finite element modglling and
kinematic modelling.

4.2.3 Fundamental concepts and assumptions related to eleménts of
representation

The following assumptions apply te'the portions of this schema that deal with elements of repregentation.

— Elements of representation may either participate directly in a representation, or support the
definition of some other ‘element of representation.

NOTE 1 - A point mdy be the only element in the representation of a product location, or it may sgrve as the
end point of a-line"providing part of the definition of a line that is the only element in the repres¢ntation of
the edge of @ 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.

— _Elements of representation are not used to support the definition of other elements of
représentation except as they may eventually support a representation.

— Elements of representation may reference each other and form trees of such elements with
identifiable roots. The association of a root element with a context shall associate all elements in the
tree with the same context.

NOTE 2 - Consider a curve that references a number of points. These points are all assumed to be in the same
coordinate space as the curve by virtue of their reference from the curve.
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— Elements of representation are associated with contexts as a basis for distinguishing which are
related and which are not related among them.

— In this International Standard an element of representation is described as a representation_item,

and the

association of one or more elements of representation with a context is a representation.

4.2.4 Fundamental concepts and assumptions related to the association of

representations

The folloar/ing assumptions apply to the portions of this schema that deal with the association-of

represent

- A

— Representation A may be related to representation B such that they both\participate in the
associatjon, but one does not define the other. In this International Standard, this type of association
corresponds to the entity representation_relationship.

— Ifg
A is an

this Int¢rnational Standard, this type of association corresponds. to the entities mapped item and

represe

- Tw
related

NOTH
shapes
for th

are related, either through a direct association of those elements with that context, or an association of the part

repres

4.2.5 K

The follow

ions:

epresentation may be related to another representation.

epresentation A is related to representation B with the meaning.that this use of representation
element in representation B, then the relationship itself is am.element in representation B. In

ntation_map.

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

- Consider two collections of geometric elements that each represent the shape of a part. Each of those
exists in a separate context independent and-completely unrelated to the other. A third context may exist

b shape of an assembly in which these parts are components. In this third context, all of the elements

entations to the assembly representation.
undamental concepts and assumptions related to transformation

ing assumptions@pply to the portions of this schema that deal with transformations:

— Re

represenjtation isrelated to another representation.

— A pepresentation element may be transformed when and as it is used to define another
representation-element

resentation;elements participating in a representation may be transformed when and as that

— A transformation may be defined as a function f between a domain A and range B. The function
f:A—B takes each element a in A and maps it to an element b in B, f(a)=b. The complete specification
of a use of a transformation requires the following:

a) the set of elements a to be transformed;

b) the set of elements b resulting from the transformations;
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¢) the definition of the context A which is common to the set of elements a;
d) the definition of the context B which is common to the set of elements b;
e) the function f.

— In this International Standard, the contexts A and B are representation_contexts. The

:1994(E)

elements

a and b are representation_items. The relationships between a and A and between b and B are

specified as a representation.

characterized by:

a) defining the function f

transformation defined by specitying elements is an item_defined _transformation.
—  Where a transformation is defined as function, the.fotm of the function is specified as 1

included in the data specification. This informatiop,may be provided by one or more meth
appropriate data specification may be selected depending on the use of the transformation.

NOTES

coordinate space is specified by thres.normalized vectors defining the columns of an orthogonal mal
matrix T may be used directly to_dompute the desired transformation.

2 - A transformation may-scale all elements of representation related in context A by some factor

element b in B from which the required transformation function f may be derived.

NOTE 3 &If“the required transformation function is to effect rigid motion in a coordinate space
function f-could be uniquely determined by an axis2_placement_3d al and an axis2_placement 3
that f'takes al and transforms it onto bl. Entity axis2_placement _3d is defined in ISO 10303-42.

i ; A U d A% C _ ) Py
a and b (and the related contexts) to define a transformation. In this International Standard,

- Two different approaches are used in this part of ISO 10303 to specify transformdtions. [These are

b) by specifying an element from each context which are sufficient to,determine the transfprmation.

A transformation specified by a defined function is a functionally defined transformation. A

ormative

text within this International Standard. The information needed to derive the function is explicitly

ods. The

1 - A transformation that rotates an eleément of representation about the x, y, and z axes of e:InCartesian

ix T. The

— Where two elements are used to specity the transformation, these are an element a in |A and an

, then the
d bl such

—  Another function, similar to a transformation, is one where all of the elements a in A are used as
astagteelement-br istenceota epresentation—ite b;rather-than using

this kind

of assertion is a mapped_item. The elements a in A are the mapped_item.mapped_representation.

The element b is the mapped_item. The two elements are specified to allow a transtormat
determined in the same manner as for the item_defined transformation. These element
mapped_item.mapping_target and the mapped_item.mapping_source.mapping_origin.

ion to be
s are the

NOTE 4 - Mapped_item may be specialized in other parts of ISO 10303 to define the role played by the
mapped_item in the representation into which it is mapped. Such specializations may specify the form of
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transformation involved. The transformation need not be geometric and may provide positioning or orientation
information. It does not necessarily imply that the representation_items from the mapped representation are
included in the target representation.

4.3 Representation_schema type definition: transformation

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

EXPRESS specification:

*
)
TYPE trgnsformation = SELECT
(item |defined transformation,
funcflionally defined_ transformation);
END_TYPH; B

(*
4.4 Representation _schema entity definitions

This subclause contains the EXPRESS entity definitions in the representation_schema.
4.4.1 uncertainty measure with unit

An uncerthinty measure with unit is ameasure with_unit that specifies the amount a physical quantity
may vary [from its specified value and the unit in which that\amount is specified.

EXPRESS specification:

*)
ENTITY yncertainty measure with unit
SUBTYHE OF (measure_with unit);

name : label;
description : text;
WHERE
WR1l: (NOT ('NUMBER' IN TYPEOF
SELF\measure_with)unit.value component))) OR
SELF\measure with unit.value component >= 0);
END_ENTITY; -

(*

Attribute definitions:

name: the word or group of words by which the uncertainty measure with _unit is referred to.

description: an informal description of the reason for the specification of the uncertainty measure -
with_unit.

Formal propositions:

WRI1: the value component of the uncertainty_measure with_unit shall be a positive number if the
type of the value component is a number.



https://standardsiso.com/api/?name=d8733f33d43798ef569b3f8b939849e9

°I1S0 ISO 10303-43:1994(E)

4.4.2 representation_context

A representation_context is a context in which a collection of representation_items are related.

Two representation_contexts are separate and have no relationship unless a relationship is s
specified.

EXPRESS specification:

[ )

ENTITY representation_context;

context identifier : identifier;

context”type : text;

[NVERSE

representations_in_context : SET [1l:?] OF representation
FOR context of items;

END _ENTITY;

*

Attribute definitions:

¢ontext_identifier: an identifier of the representation_conteéxt.
¢ontext_type: a description of the type of a representation_context.

NOTE - Constraints on the uniqueness of context.identifier, or the allowed values of context,
specified by application protocols.

fepresentations_in_context: at least one representation shall be associated with each represe
dontext.

4.4.3 global uncertainty “assigned context
A global_uncertainty assigned_context is a representation_context in which specified
quantities are permitted.to“vary or be varied. This variation shall be in accordance with the

yncertainty _measure.with_units.

EXPRESS specification:

1)
BNTITY global uncertainty_ assigned context
SUBTYPE OF (representation context);

eparately

| type, are

htation -

physical
specified

uncertainty : SET [1:?] OF'_uncertainty__measure_with_unit;

ENDZENTITY;

(*

Attribute definitions:

uncertainty: the uncertainty_measure_with_units that apply in the representation_context.
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4.4.4 representation_item

A representation_item is an element of product data that participates in one or more representations
or contributes to the definition of another representation_item.

A representation_item contributes to the definition of another representation_item when it is referenced
by that representation_item.

EXPRESS

specification:

*)
ENTITY r
name
WHERE
WR1l: S
END ENTI

(*

-
.

ppresentation item;
label;

I ZEOF (using_representations(SELF)) > 0;
T'Y ;

Attribute definitions:

name: an|identifier of the representation_item.
Formal prgpositions:
WRI: evety representation_item shall be associated with ag{east one representation_context.

4.4.5 re¢presentation

A represe
represent
specified if

The relatio
representa

NOTE

0

tation is a collection of one or more répresentation_items that are related in a specified
ion_context. The use of a representation, i.e., that which is being represented, is not
this part of ISO 10303.

nship of representation_itém to representation_context is the basis for distinguishing which
fion_item entities are related.

1 - Consider the context in which a set of representation_items is related to represent the shape of

something. The items r€lated in this context are used in this representation. Other representation_items are

specifl

ally not included. This is the basis for distinguishing which geometric_representation_items in the

set regresentation items are related. This distinction is not otherwise included in the specification of

repress

The memb

bntation—items.

ers-of the set of items plus all representation_items indirectly referenced by that set are

related to the confext_ol_items by a representation. Indirect reference to a representation_item occurs
when it is referenced through any number of intervening entities, each of type representation_item.

NOTE
rooted
of one

10

2 - A representation relates a representation_context to trees of representation_items with each tree
on one member of the set of items. A representation_item is one node in the tree, and the reference
representation_item to another is a branch.
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The set of representations directly referenced as items, related to the context of items, is the
representation. The representation_items indirectly referenced support the definition of the items and

are all related in the same representation_context.

NOTE 3 - In the representation of the shape of a cube by a set of line entities, the set of lines

is the only

representation_item representing the shape. A line in turn references a cartesian_point and a direction that
support the line definition and are related with each other and the line in the referenced representation_-

context. The shape, however, is not represented by these cartesian_points and directions.

ipplication.

NOTE 4 - Consider a collection of two dimensional representation_items used (o represent the

computer-aided draughting.
Dne representation_item may be related to more than one representatien_context. Two repres
ets of items.

NOTE 5 - Consider a surface that is used in the representations of the shape of a casting die and o
of the part cast in that die. The same surface is related to two distinct representation_cont]
coordinate spaces): one for the die and one for the part’by the representations. However, the repre|
are not related. The two representations simply, share a common representation_item.

peing used directly or indirectly in several.Pepresentations, each referencing the same represe|
tontext. This does not have the meaning-that each representation is creating a new instance of
representation_item in the same representation_context. Rather, each representation reas
nstance of the representation_item in the representation_context for different uses.

NOTE 6 - Consider two'representations, each having the same value for context of items.
representation of the-shape of a cube and indirectly references a line as one of its edges. The secq
references the line @s,one of its items. There are not two occurrences of the line and its sub-tree of
representation_items in the representation context. Rather, the use of the line in that g¢
representation_context has been asserted twice, once in each representation. The first migh
representingthe shape of the whole cube. The other might exist as representing the shape of an edge d
cube.

EXPRESS specification:

A representation is specified to meet the needs of an application. Often a representation is irlcomplete
n that it need not fully model the concept that is represented, although it may be adequate fqr a given

ishape of a

machined part. It is not a complete description of the shape, but is suitable for certain applications such as

entations

ire not related solely because the same representation_item is referenced directly or indirectly from their

f the shape
exts (i.e.,
sentations

[he same representation_item may be related multiple times to the same representation_context by

ntation -
the same
serts one

One is a
ond simply
referenced
tometric_-
t exist as
f the same

*)

ENTITY representation;
name : label;
items : SET[1:?) OF representation_item;
context of items : representation_context;

END_ENTITY;
( *

11
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Attribute definitions:

name: an identifier of the representation.
items: a set of representation_items that are related in the context_of items.

context_of items: a representation_context in which the items are related to form a representation
of some concept.

4.4.6 representation_relationship

A representation_relationship is the association of two representations.
NOTES

1 - One representation is not made part of the definition of the other by participationyin a representation_-
relatipnship.

2 - A ¢ombination of representations and representation_relationships may be-used to model a tree of related
reprelentations. In such a tree, representations are the nodes and representation_relationships are the
branches connecting the nodes.

3 - It|may occur that certain structures of representation_relationship should be acyclic, i.e., a tree or a
complex structure of representations in which no representation is its own ancestor. Such constraints are
outside the scope of this part of ISO 10303.

4 - It{may occur that certain structures of representation_relationship are directed. The meaning of the
relatignship in one direction is defined. In the other'direction no meaning or a meaning other than the inverse

of the| first direction is intended. No such distinction is made in this part of ISO 10303.

EXPRESS specification:

*
)
ENTITY fgepresentation relationship;
name : label;
description : text;
rep 1 : représentation;
rep 2 : representation;

END_ENTITY;
( *

Attribute definitions:

name: an tdentifrer-of therepresentationretationstrip:
description: a description of the representation_relationship.
rep_1: the first of two representations that are related.

rep_2: the second of two representations that are related.

12


https://standardsiso.com/api/?name=d8733f33d43798ef569b3f8b939849e9

°ISO ISO 10303-43:1994(E)

NOTE 5 - There is no significance to the ordering of the two related representations. The names serve only
to distinguish the attributes. If any significance to the ordering is needed in any specializations of

representation_relationship, the significance will be defined in the specialization.
4.4.7 item defined transformation

An item_defined_transformation is a transformation performed by defining two representat

ion_items

where one representation_item is the result of applying the transformation function to the other. The

representation_items. The transformation function is a function f between a domain A and-ra
function f:A—>B takes each element a in A and maps it to an element b in B, f(a)=b.

There is no significance to the order of the two related representation_items. dn‘the genera
inverse transformation function f':B—~A may also be derived as appropriate.

defined with the specialization or usage.

EXPRESS specification:

*)

ENTITY item defined transformation;
name : label;
description : text;

transform_item 1 : representation_item;
transform_item_2 : representation)item;
END_ENTITY;

(*

Attribute definitions:

name: an identifier of the item defined transformation.

description: a description’of the item_defined_transformation.

NOTE 2 - Consider one representation having a set of representation_items and a context
Cartesian coordinate space and a second representation with another set of representation_if

transformation function is not explicitly provided, but it is derived through its relationsiip to the

e B. The

case, the

NOTE 1 - The use of the ordinal number in the attribute names serves only to distinguish the names. If any
significance in the ordering is needed for usage of item_defined transformation, the significance will be

transform_iteml1: "the first of two representation_items that describe the transformation function.

transformcitem 2: the second of two representation_items that describe the transformation function.

which is a
ems and a

context which is a second Cartesian coordinate space. These representations are related by rigig motion in

a representation_relationship_with_transformation that uses an item_defined_transformation. The
transform_item 1 and transform_item_2 might each be an axis2 placement_3d where each is in the

respective Cartesian coordinate spaces. The meaning of such a representation_relationship would
the two representations by overlaying the two axis2_placements.

be to relate

13
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4.4.8 functionally defined transformation

A functionally_defined_transformation is a transformation performed by defining an explicit
transformation function, the function f between a domain A and r nge B. The function f:A—B takes each

element a in A and maps it to an element b in B, f(a)=

EXPRESS

O"::

specification:

x5

ENTITY f
name
descr i

END ENTI

(*

Attribute d

unctionally defined_ transformation;
label;

ption text;
TY ;

efinitions:

name: an
descriptio

449 r

dentifier of the functionally defined_transformation.

n: a description of the functionally defined transformation.

ppresentation_relationship with_transformation

A representation_relationship_with_transformation is an assogiation between two representations such

that the co
be used to

NOTE

1 - W,
calcula

2 - Th
there
corresj

EXPRESS

ntexts of the representations are related through thie transformation. This transformation may

determine the relationship between representation.items in the respective representations.
S
here the related representations both have) geometric contents, the transformation would be used to

te the distances between representafion items in the two representations.
e existence of a related_representation_with_transformation entity does not necessarily imply that
I1s any correspondence h€tween representation_items in the two representations. Any such

pondence and other constraints may be defined in specializations of this entity.

specification:

*)

ENTITY r|
SUBTYP
transf

WHERE

Epreserntation_relationship with transformation

£ OF (representation relatlonshlp),
prmation operator transformation;

WR1:

SELF\
<>

representation_relationship.rep l.context of items

SELF\representation relatlonshlp rep 2. context _of items;

END_ENTITY;

(*

14
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Attribute definitions:

:1994(E)

SELF\representation_relationship.rep 1: the representation with a context to which the transformation

applies.

SELF\representation_relationship.rep 2: the representation with a context which is the result of the

transformation.

t fon_ : ation that relates the representation.context_of_items of the

tivo related representations.
NOTE 3 - The transformation that relates the representation.items of one représentation|with the
representation.items in a second representation may be specified by operating” with the| trees of
representation_items that define the respective representation.items.

Hormal propositions:

WRI1: the contexts of the two related representations shall not be.the“same.

Informal propositions:

IP1: when the transformation is an item_defined_transfarmation, the ordering of the representations

ﬂ;wen for the inherited attributes of representation_relationship shall be consistent with the orglering of

e two representation_items given as attributes of(itém_defined transformation.

4.4.10 representation_map

A representation_map is the identification of a representation and a representation_item in that

representation for the purpose of mapping. The representation_item defines the origin of the mapping.

]

he representation_map is used as‘the source of a mapping by a mapped item.
NOTE 1 - The definition of a mapping which is used to specify a new representation_item co

entities are specified to allow the same source representation (representation_map.mapped_repres|
to be mapped into-multiple new representations (mapped_items).

HXPRESS spégification:

*

)

NTLTY~representation_map;
mapping origin : representation item;

]

mprises a

representation_map and’a mapped _item entity. Without both entities, the mapping is not fully deﬁ[ned. Two

ntation)

mapped representation : representation;

INVERSE
map_usage : SET[1:?] OF mapped item FOR mapping source;
WHERE - -
WR1: item in context (SELF.mapping origin,
SELF.mapped representation.context of items);
END_ENTITY; B -

(*

15
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Attribute definitions:

mapping_origin: a representation_item about which the mapped_representation is mapped.

NOTE 2 - Consider the Cartesian mapping of one geometric representation to another. The mapping_origin
might be an axis2 placement 3d in the context of mapped representation that defines the position about
which it is mapped.

mapped Frep

map_usage: the set of one or more mapped_items to which the representation_map is mapped-!

Formal propositions:

WR1: the mapping_origin shall be in the representation_context of the mapped representation.
4.4.11 mapped _item

A mapped_item is the use of an existing representation (the mapping_sourc¢e.mapped_representation)
as a repr¢sentation_item in a second representation.

NOTE 1 - A mapped_item is a subtype of representation_item, It\énables a representation to be used as
a replesentation_item in one or more other representations. The'rnapped_item allows for the definition of]
a repfesentation using other representations.

The mapping is achieved through an operator that .igZimplicitly defined by the mapping_source.-
mapping |origin and the mapping_target attributes, In'this respect, the mapping is specified in the same

way as fof an item_defined_transformation.

EXPRESS specification:

*

)
ENTITY mapped_item

SUBTYRE OF (representation item);

mapping_source : representation map;

mapping_target : representation item;
WHERE -

WR1: 3cyclic_mapped representation(using representations(SELF), [SELF]);
END_ENTITY;

(*

Attribute definitions:

mapping_SOUrce. a representation_map that is the source of the mapped_item,
mapping_target: a representation_item that is the target onto which the mapping_source is mapped.

Formal propositions:

WRI1: a mapped_item shall not be self-defining by participating in the definition of the representation
being mapped. See 4.5.1.

16
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NOTES

:1994(E)

2 - The details of how any particular mapping is achieved is left to various specializations of mapped_item

and representation_map.

3 - For example, consider the Cartesian mapping of one geometric representation to another. The mapping_-
source might be a representation_map referencing a representation and an axis_placement 3d founded in
the geometric_representation_context of the referenced representation. The mapped_item might be a
reference to this representation map and a second axis placement 3d. The mapped item would then be

N

A

EXPRESS specification:

a representation_item that is a mapping of the referenced representation such that the represe
map.mapping_origin is overlaid onto the mapped_item.mapping_target.

.4.12 definitional representation

\ definitional_representation is a representation defined in a parametric_representation_¢

N

W

BENTITY definitional representation

SUBTYPE OF ( representation );
HERE
WR1: 'REPRESENTATION SCHEMA.PARAMETRIC_ REPRESENTATION CONTEXT' IN
TYPEOF( SELF\representation.context\of items );
ND_ENTITY; -

*

ormal propositions:

I

A

.4.13 parametric_representation_context

NOTE - The définition of the parametric space is given with specializations and use of t}
in other parts-of ISO 10303.

XPRESS specification:

NTITY parametric_representation context

ntation_-

pntext.

VR1: The context of the definitional_représentation shall be a parametric_representation_context.

\ parametric_representation-context is a representation_context in which the representation_items
are defined in some parametric space. The length units in this space are dimensionless.

his entity

SUBTYPE OF (representation_congext);

END_ BNTITY;

(

*

Informal propositions:

IP1: If the entity instance is also an instance of global unit_assigned context, then the
global_unit_assigned_context.units attribute shall not include a length_unit. See ISO 10303-41. In the
parametric_representation_context all length measures are in unitless parameter space.

17
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4.5 Representation_schema function definitions

This subclause contains the EXPRESS function definitions in the representation_schema.

4.5.1 acyclic mapped representation

The function acyclic_ mapped_representation determines if a given mapped_item is self-defining by
virtue of mapping a representation in which the mapped_item is used. The function is extended to check
both the mpapped_representation and the mapped_representation.items recursively for any mapped: -
items or representation_items referencing a mapped_item that might cause a self defining reference.
This funcfion returns TRUE if the input candidate representation_item does not cause self definition
It returns|FALSE otherwise. The type of the function is BOOLEAN.

This function is used to constrain the entity mapped_item. See 4.4.11.

EXPRESS specification:

*
)
FUNCTION acyclic_mapped representation
(parept set : SET OF representation;
chilirEn_set : SET OF representation_item) : BOOLEAN;
LOCAL ’
x,y| : SET OF representation item;
i : INTEGER; -
END_LOCAL;

-- Defermine the subset of children_set that are mapped items.

x := DUERY(z <* children_set | 'REPRESENTATION_SCHEMA.MAPPED ITEM'
[N TYPEOF(z));

-- Determine that the subset has\e€lements.
IF SIEEOF(x) > O THEN
-- Check each element ,ef the set.
REPEAT i := 1 TO HIINDEX(x);

-t If the selected element maps a representation in the
-r parent_seéet), then return false.

2

(]

x[1i]\mapped_item.mapping_source.mapped representation
IN parent set THEN -
RETURN (FALSE);
END “IF;

—-=_Recursive check of the items of mapped rep.

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 that are not
-- mapped_items.

18
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x := children_set - x;
-- Determine that the subset has elements.
IF SIZEOF(x) > O THEN

-- For each element of the set:

REPEAT i := 1 TO HIINDEX(X);

______ -- Determine the set of representation items referenced.

y := QUERY(z <* bag to_set( USEDIN(x[i], '')) !
'REPRESENTATION SCHEMA.REPRESENTATION ITEM' IN TYPEOF (z).)7

-- Recursively check for an offending mapped_item.
-- Return false for any errors encountered.

IF NOT acyclic mapped representation(parent set, y) (THEN
RETURN (FALSE); - -
END_IF;
END REPEAT;
END_IF;

-— Return true when all elements are checked and
-- no error conditions found.

RETURN (TRUE) ;

HND_FUNCTION;

*

Argument definitions:

arent_set: the set of representations in which the mapped _item is used. This is input to the
Dn initial input, this is the set of representations in which the mapped_item being checked is
5 modified in recursive calls.

okl e e = |

far)

hildren_set: the set of representation_items that might possibly be a mapped _item and are rg
irectly or indirectly throughsthie items of the representations in the parent set. This is inf
inction. On initial input this/is the mapped_item being checked and is modified in recursive

- O

4.5.2 item_in.context

)

ontext. The function returns TRUE if:

o

—¢ \the item argument is related by a representation to the input cntxt argument.

function.
used and

ferenced
ut to the
calls.

'he functiondtem_in_context determines if a representation_item is related to a represeptation -

— the item argument 1s related by a dennitional_representation to the input cnixt argument.

Function item_in_context returns FALSE otherwise. The type of the function is BOOLEAN.

A representation_item is related to a representation_context if it is any of the following:

a) referenced in the set of items of a representation where cntxt appears as the context_of items;

19
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b) referenced in the set of items of a definitional_representation_item where cntxt appears as the
context_of_items;

¢) referenced by a representation_item that is an item_in_context of the cntxt.

NOTES

1 - The thlrd condition is a recursive check allowmg for a reprwentatlon item to be related to a

2 -The functlo item_in_context only determines if an item is related to a pecnﬁc representation_context.

n
ip of the item to some other representation context is no

EXPRESS specification:
*)
FUNCTION item_ in_context
(item | : representation item;
cntxy : representation:context) : BOOLEAN;
LOCAL
i : |INTEGER;
Yy : |BAG OF representation item;
END_LQCAL; -

-= If |there is one or more representation using.both the item
-- and cntxt return true.

IF ST EOF(USEDIN(item,'REPRESENTATION_SCHEMA.REPRESENTATION.ITEMS')
* critxt.representations_in_context) > 0-THEN
RETURN (TRUE);

-- Determine the bag of representation_items that reference
-- iftem.

ELS
Yy :9 QUERY(z <* USEDIN (item ., '') |
'REPRESENTATION SCHEMA. REPRESENTATION ITEM' IN TYPEOF(z));
-— [Ensure that the set_jis not empty.
IF| SIZEOF(y) > O (PHEN
--| For each elemént in the set
REPEAT i :5>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;

END_IF;
END_IF;

-- Return false when all possible branches have been checked
-- with no success.
RETURN (FALSE);

END_FUNCTION;
(*

20
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