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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 nor-
mally 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 International Standards adopted by technical committees are circulated to the member
bodies for voting. Publication as an International Standard requires approval by at least 75%
of the member bodies casting a vote.

International Standard ISO 10303-201 was prepared by Technical Committee ISO/TC 184,
Industrial automation systems and integration, Subcommittee SC4, Industrial data and global
manufacturing programming languages.

ISO 10303 consists of the following parts under the general title Industrial automation systems
and integration - Product data representation and exchange:

— Part 1, Overview and fundamental principles;

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

—~ Part 21, Implementation methods: Clear text encoding of the exchange structure;
— Part 22, Implementation methods: Standard data access interface specification;

— Part 31, Conformance testing methodology and framework: General concepts;

— Part 32, 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 43, Integrated generic resources: Representation structures;

— Part 44, Integrated generic resources: Product structure configuration;

— Part 45, Integrated generic resources: Materials;

— Part 46, Integrated generic resources: Visual presentation;

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

Xii

Copyright International Organization for Standardization
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 12/20/2013 07:20:12 MST



©1s0 ISO 10303-201:1994(E)

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

— 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, Application protocol: Associative draughting;

— 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 the
parts of this International Standard reflects its structure:

— Part 11 specifies the description methods;

— Parts 21 and 22 specify the implementation methods;

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

— Parts 101 to 105 specify the integrated application resources;

— Parts 201 to 213 specify the application protocols.
Should further parts be published, they will follow the same numbering pattern.

Annexes A, B, C, D and E form an integral part of this part of ISO 10303. Annexes F, G, lI, J

and K are for information only.

Diskette

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

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

— the EXPRESS listings (annex A) 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.

xiii
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Introduction

ISO 10303 is an International Standard for the computer-interpretable representation and ex-
change 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 International Standard is organized as a series of parts, each published separately. The
parts of ISO 10303 fall into one of the following series: description methods, integrated resources,
application protocols, abstract test suites, implementation methods, and conformance testing.
The series are described in ISO 10303-1. This part of ISO 10303 is a member of the application

protocols series.

This part of ISO 10303 specifies an application protocol (AP) for the exchange of technical
CAD drawings consisting of two-dimensional geometry and two-dimensional annotation. This
part satisfies the need for the exchange of such drawings within and between organizations,
especially those operating in the mechanical engineering and architectural, engineering, and
construction industrial sectors.

The exchange of such drawings enables the communication of product data during all stages of
the lifecycle of a product for any product type. This product data, in the form of a CAD drawing,
may be interpreted by people according to accepted international, national, or organization
draughting standards. The use of CAD drawings for the purposes of the communication of
product data is common practice in many industries. This product data may also be interpreted
by appropriate CAx systems for use in applications other than draughting.

The nominal shape of a product is represented by geometry defined in two dimensions. Such
representations may be the result of the application of a projection transformation on a three-
dimensional shape representation; such three-dimensional shape representations, and the pro-
jection transformations that may be applied to produce a two-dimensional representation, lie
outside the scope of this part of ISO 10303.

This application protocol makes use of two fundamental concepts which relate to the creation,
revision, storage, and use of drawings produced using CAD systems.

A CAD drawing is a digital representation of a drawing and may include the following, in
addition to lines and text presented on the face of the drawing:

— representations of the shape(s) of the product(s) depicted by the drawing;

~ information used in administering drawings for purposes of configuration control, audit
trails, etc.

The use of the shape representation present in the CAD drawing depends on the interpretation
of a draughtsman or engineer viewing the drawing. For this reason the concept of a draughting
shape model is included. A draughting shape model is a representation of the shape of a product

Xiv
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whose interpretation is determined through visual inspection of the drawings that depict the
product.

EXAMPLE 1 - An architectural drawing may contain both isometric and perspective views of a
building. The use of the two-dimensional representations depicted in these views depends on the
knowledge, in the mind of a designer, that the lengths of lines may be measured or calculated in the
isometric view but not in the perspective view.

This draughting shape model is also a nominal shape model; no information regarding tolerances
is included in the draughting shape model.

Figure 1 contains the data planning model that provides a high-level description of the gen-
eral structure of this application protocol, as well as the relationships between the basic data
components.

The data planning model illustrates that a product may be described by a draughting shape
model. The draughting shape model is a two-dimensional model generated by a CAD system.
This CAD model is composed of geometry which represents the shape of the product and may
also include annotation. The product is documented by a drawing.

The drawing is composed of drawing sheets that contain annotation and drawing views. The
drawing views are two-dimensional views of the draughting shape model that may include ad-
ditional annotation. Therefore, the drawing is a presentation of the draughting shape model.

Annotation, in the form of text and symbology, provides additional product data that is needed
to fully define the product or interpret the drawing. The scope of this application protocol
constrains the dimensionality of all data found within it to be two-dimensional only.

This application protocol defines the context, scope, and information requirements for exchange
of geometrically explicit two-dimensional technical CAD drawings with explicit annotation and
specifies the integrated resources necessary to satisfy these requirements.

Application protocols provide the basis for developing implementations of 1SO 10303 and ab-
stract test suites for the conformance testing of AP implementations.

Clause 1 defines the scope of the application protocol and summarizes the functionality and
data covered by the AP. An application activity model that is the basis for the definition of
the scope is provided in annex F. The information requirements of the application are specified
in clause 4 using terminology appropriate to the application. A graphical representation of the
information requirements, referred to as the application reference model, is given in annex G.

Resource constructs are interpreted to meet the information requirements. This interpretation
produces the application interpreted model (AIM). This interpretation, given in 5.1, shows
the correspondence between the information requirements and the AIM. The short listing of
the AIM specifies the interface to the integrated resources and is given in 5.2. Note that the
definitions and EXPRESS provided in the integrated resources for constructs used in the AIM
may include select list items and subtypes which are not imported into the AIM. The expanded
listing given in annex A contains the complete EXPRESS for the AIM without annotation. A
graphical representation of the AIM is given in annex H. Additional requirements for specific

XV
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implementation methods are given in annex C.

documents

one or many

DRAWING - PRODUCT

consists of | one or many is described by | zero, one, or many
Y Y
depicts 2D
DRAWING ——CPE S DRAUGHTING
SHEET SHAPE MODEL
contains | zero, one, or many is composed of | one or many
Y Y
DRAWING 2D
VIEW GEOMETRY

is composed of

zero, one, or many

contains
zero, one, or many 2D

contains > ANNOTATION

zero, one, or many

Figure 1 — Data planning model
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Industrial automation systems and integration —
Product data representation and exchange —

Part 201 : . .
Application protocol: Explicit draughting

1 Scope

This part of ISO 10303 specifies the use of the integrated resources necessary for the scope and
information requirements for explicit draughting.

NOTE - The application activity model in annex F provides a graphical representation of the
processes and information flows which are the basis for the definition of the scope of this part of
ISO 10303.

This part of ISO 10303 is applicable to the inter-organization exchange of computer-interpretable
drawing information and product definition data.

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

— the representation of drawings for the purpose of exchange, especially for mechanical
engineering, architectural engineering, and construction applications;

— the representation of the real size of a product depicted in a drawing to enable use by
applications where true geometric equivalence is required;

EXAMPLE 2 - The representation of the shape of the product is required to support not only
visual equivalence of exchanged drawings but also where true geometric equivalence is required by
the receiving system. Such uses include the calculations of distances or areas and the generation
of numerical control tool paths.

— the representation of a drawing that depicts any phase of the design;
— the representation of individual drawing revisions;

— the representation of the two-dimensional draughting shape model depicting the product
shape and the transformations used for the generation of the drawing views;

— the presentation of non-shape product definition data depicted in a drawing by two-
dimensional annotation;

— the hierarchical structure of drawings, drawing sheets, and views of the draughting shape
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model;
— mechanisms for the grouping of the elements depicted on a drawing;
— the administrative data used for the purpose of drawing management;

— the administrative data identifying the product versions being documented by the draw-
ing.

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

the representation of the shape of a product using three-dimensional geometry;

— the representation of the shape of a product that is not depicted in a drawing;
— the representation of drawings that are not related to a product;

— the exchange of drawing history;

— the definition of annotation in three-dimensional coordinate systems;

— the presentation of dimensions and annotation that are associated to viewed geometry
and annotation;

— acomputer-interpretable bill of material structure except as conveyed by annotation on
the drawing;

— strict enforcement of draughting standards;

— drawings containing non-displayable attribute data other than that required as admin-
strative data;

EXAMPLE 3 - Non-displayable attribute data could be density, mass, or moment of inertia.
— the automatic generation of drawings including views, dimensions, and annotation.

— the exchange of data used exclusively for the creation of paper or or hardcopy versions
of the drawing.

EXAMPLE 4 - Printer or plotter data could be pen designations, plot scale, or plot color spec-
ifications.
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2 Normative references

The following standards contain provisions which, through reference in this text, constitute
provisions of this part of ISO 10303. At the time of publication, the editions indicated were
valid. All standards are subject to revision, and parties to agreements based on this part of
ISO 10303 are encouraged to investigate the possibility of applying the most recent editions of
the standards indicated below. Members of IEC and ISO maintain registers of currently valid
International Standards.

ISO 3098-1:1974, Technical drawings — Lettering — Part 1: Currently used characters.

ISO/IEC 8824-1:—Y), Information technology ~ Open Systems Interconnection - Abstract Syntaz
Notation One (ASN.1) - Part 1: Specification of Basic Notation.

I1SO 10303-1:1994, Industrial automation systems and integration - Product data representation
and exchange — Partl: Querview and fundamental principles.

ISO 10303-11:1994, Industrial automation systems and integration — Product data representa-
tion and exchange — Part 11: Description methods: The EXPRESS language reference manual.

ISO 10303-21:1994, Industrial automation systems and integration — Product data representa-
tion and exchange — Part 21: Implementation methods: Clear text encoding of the exchange
structure.

ISO 10303-31:1994, Industrial automation systems and integration — Product data representa-
tion and exchange — Part 31: Conformance testing methodology and framework: General con-
cepts.

I1SO 10303-41:1994, Industrial automation systems and integration - Product data representa-
tion and exchange — Part 41: Integrated generic resources: Fundamentals of product description
and support.

ISO 10303-42:1994, Industrial automation systems and integration - Product data representa-
tion and ezchange — Part 42: Integrated generic resources: Geometric and topological represen-
tation.

ISO 10303-43:1994, Industrial automation systems and integration — Product data representa-
tion and exchange — Part /3: Integrated generic resources: Representation structures.

ISO 10303-46:1994, Industrial automation systems and integration — Product data representa-
tion and exchange — Part 46: Integrated generic resources: Visual presentation.

ISO 10303-101:1994, Industrial automation systems and integration — Product data representa-
tion and exchange — Part 101: Integrated application resources: Draughting.

)To be published.
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3 Definitions and abbreviations

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 activity model (AAM);
— application interpreted model (AIM);
— application protocol (AP);
— application reference model (ARM);
— conformance testing;
— implementation method;
— integrated resource;
— model;
— product;
— product data;

— unit of functionality (UoF).

3.2 Terms defined in ISO 10303-42

This part of ISO 10303 makes use of the following terms defined in ISO 10303-42:

— curve.

3.3 Terms defined in ISO 10303-46

This part of ISO 10303 makes use of the following terms defined in ISO 10303-16:
— annotation;

— picture.
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3.4 Terms defined in ISO 10303-101

This part of ISO 10303 makes use of the following terms defined in 150 10303-101:

— callout;
— draughting;

— drawing.

3.5 Other definitions

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

3.5.1 text baseline : a theoretical line on which the lowest points of the text characters, ex-
cluding descenders, rest.

3.5.2 CAD drawing : a digital representation of a drawing that includes pictures, text, or
combinations of both that are presented in the drawing; information used in administering the
drawing; and possibly representations of the shapes of the products depicted in the drawing.

3.5.3 cartesian coordinate system : a set of mutually perpendicular axes divided into known
segments, each of whose length is a specified unit of measure. In the case of a two-dimensional

coordinate system there are two axes and in the case of a three-dimensional coordinate system

there are three. The point of intersection of the axes is referred to as the origin.

3.5.4 chain dimension sequence : a sequence of two or more dimensions in which the ter-
minus of one dimension initializes the next dimension in the sequence.

3.5.5 dimension value : a representation of the numerical value for a dimension that de-
scribes its magnitude.

3.5.6 draughting shape model : a graphical representation of a product shape composed of
geometric and annotation elements that are all defined in the same coordinate system. It is
. created and used specifically for generating a drawing of a product.

3.5.7 externally defined : an element in which an explicit description of its use and physical
representation are given within another source. This source shall provide all the information
 necessary to unambiguously recreate the element. This information shall be referenceable by
identification of the source and the element within that source.

3.5.8 independently instantiable : an entity for which instances can be created that are not
referenced by instances of other entity data types.

3.5.9 parallel dimension sequence : a collection of two or more dimensions where all the
dimensions are of the same type, their dimension lines are parallel to one another and/or they
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share a common origin or datum.

3.5.10 predefined : an element which has an explicit description of its use and physical repre-
sentation given within an annex of this part of ISO 10303. The explicit description shall provide
all the information necessary to unambiguously recreate the element.

3.5.11 scale : the ratio of the linear size of a representation of a product in a drawing to the
linear size of the product itself.

3.5.12 subfigure : a combination of geometric and annotation elements that are all defined in
the same coordinate system.

NOTE - This combination of elements may be duplicated multiple times into the drawing or draugh-
ting shape model.

. 3.5.13 symbol : a combination of annotation elements which, as a collection, represents a
distinct concept.

NOTE - This combination of elements may be defined externally to the drawing or draughting
shape model and may be duplicated multiple times into the drawing or draughting shape model.

3.6 Abbreviations

For the purpose of this part of ISO 10303, the following abbreviations apply.

AIC application interpreted construct.
ANSI American National Standards Institute.
CAD computer aided design.

CAx computer aided technologies.

4 Information requirements

This clause specifies the information required for explicit draughting.

The information requirements are specified as a set of units of functionality, application objects,
and application assertions. These assertions pertain to individual application objects and to
relationships between application objects. The information requirements are defined using the
terminology of the subject area of this application protocol.

NOTES
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1 — A graphical representation of the information requirements is given in annex G.

2 — The information requirements correspond to those of the activities identified as being in the
scope of this application protocol in annex F.

3 -~ The mapping table specified in 5.1 shows how the information requirements are met using the
integrated resources of this International Standard. The use of the integrated resources introduces
additional requirements that are common to application protocols.

The following are high-level information requirements:
— a draughting shape model shall be presented in at least one view;
— each exchange shall contain at least one drawing;

— all draughting shape models depicting the shape of a product shall be defined using
one-to-one scale geometry;

— the exchange of two-dimensional draughting shape models and the information that
defines the views of those models shall be supported. Two-dimensional geometry created as

a result of applying the view definition will not be exchanged;

— annotation may be applied to the draughting shape model, a drawing view, or a drawing
sheet without being part of a drawing view;

— all elements in a CAD model or a drawing shall be assigned to one or more layers.

4.1 Units of functionality

This subclause specifies the units of functionality for the explicit draughting application protocol.
This part of ISO 10303 specifies the following units of functionality:

— 2D _draughting_shape_model;

~ 2D _elements_of_appearance;

— 2D_model_viewing;

— drawingstructure_and_administration;
— elements_of_annotation;

— elements_of_draughting_annotation;

— grouping;

— product_relation.
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The units of functionality and a description of the functions that each UoF supports are given
below. The application objects included in the UoF’s are defined in 4.2.

4.1.1 2D _draughting shape_model

The 2D _draughting_shape-model UoF contains the application objects which represent the two-
dimensional shape of a product. This representation is composed of geometric elements and
may include annotation elements. This representation may be structured through the use of
sub-models.

The following application objects are used by 2D _draughting _shape_model UoF:
— 2D _cartesian_coordinate_space;
— 2D_draughting_shape_model;
— 2D_geometric_element;
— Cartesian_coordinate_space;
— Model_placed_annotation;
—  Sub_model;

— Sub_model_definition.

4.1.2 2D_elements_of_appearance

The 2D _elements_of_appearance UoF contains information about the presentation characteristics
of two-dimensional geometric and annotation elements. It contains the information required for
visual display of the drawing elements.

The following application objects are used by 2D _elements_of_appearance UoF:
— Appearance;
— Colour;
— Curve_appearance;
— FExternally_defined_hatching;
— Externally_defined line_font;

— Externally_defined_text_font;
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— Externally _defined_tile;
— Externally.defined_tiling;
— Fill_area.appearance;

— Hatching_pattern;

— Line_font;

— Predefined_colour;

— Predefined_line_font;

— Predefined _text _font;

— Solid fill_area;

— Text_appearance;

— Text_font;

— Tile;

— User_defined_colour;

— User.defined_hatching;
— User.defined_line_font;
~  User_defined_tile;

— User.defined_tiling;

— Visibility.

4.1.3 2D _model _viewing

The 2D_model_viewing UoF contains the information necessary to depict a two-dimensional
draughting shape model in a view on a sheet of the drawing. It establishes a relationship
between the draughting shape model and the drawing view. It provides the assignment of
appearance characteristics to all geometric elements and annotation that are displayed in a view
of the draughting shape model.

The following application objects are used by 2D_model_viewing UoF:
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— 2D_drawing_view _definition;
— View_displayed_geometry;

— View_displayed_model_annotation.

4.1.4 drawing structure_and_administration

The drawing structure_and_administration UoF contains information about the hierarchical or-
ganization of drawings, drawing sheets, and drawing views, together with the administrative
information necessary to manage drawings and drawing sheets. Drawing sheets and drawing
views are defined in their specific coordinate space. Annotation may be assigned to each draw-
ing sheet and drawing view. The administrative information supports the exchange of drawings
between environments in which configuration management of drawings is used.

The following application objects are used by drawing_structure_and_administration UoF:
— 2D_cartesian_coordinate_space;
— Approval;
— Cartesian_coordinate_space;
— Drawing;
— Drawing.sheet;
— Drawing.view;
— Organization;
— Sheet_placed_annotation;

— View_placed_annotation.

4.1.5 elements_of_annotation

The elements_of_annotation UoF contains the application objects used to compose all annotation,
along with the ability to create nested annotation. Annotation may be used either in a drawing
sheet, a drawing view, or a draughting shape model to present drawing elements without a
specific meaning in the context of a drawing.

EXAMPLE 5 - Figure 2 shows a linear dimension and identifies within it a text object as an example
of an annotation element.

10
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text

-

_.-” (annotation element)

hd —==z >

Figure 2 — Example of elements_of_annotation UoF

The following application objects are used by elements_of annotation UoF:

2D _cartesian_coordinate_space;
— Annotation_curve;

— Annotation_element;

— Annotation_subfigure;

— Annotation_subfigure_definition;
— Annotation_subfigure_definition_element;
— Annotation_symbol;

— Cartesian_coordinate_space;

— Externally_defined_symbol;

— Fill_area;

— Fill.area_boundary;

— Point_marker_symbol;

— Predefined_symbol;

—  Text;

~ Text_string;

— User_defined_symbol;

11
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— User_defined _symbol_definition.

4.1.6 elements_of draughting annotation

The elements_of_draughting_annotation UokF contains the application objects used for the cre-
ation of annotation, presented on a drawing, that has a specific meaning or purpose within the
scope of draughting.

EXAMPLE 6 - Figure 3 shows a linear dimension as an example of draughting annotation. This is
built from a number of components — projection lines, dimension line, dimension value — and has a
known meaning: the dimensioned part or feature has a length of 100 units.

-7 T~ linear dimension
7~ ~ - . .
P ~ = (draughting annotation)
/ \
/ < 100 > \
| |
\ /
N\ /
N s
~ 7~
~ - _ -

Figure 3 — Example of elements_of_draughting_annotation UoF

The follov&ing application objects are used by elements_of_draughting_annotation UoF:
— Angular_dimension;
— Chained _dimension_pair;
— Curve_dimension;
— Datum feature_callout;
— Datum_target_callout;
— Diameter_dimension;
— Dimension;
— Dimension_callout;

~ Dimension_line;

12
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Dimension.sequence_pair;
Dimension_symbol;
Directed_curve;
Draughting_annotation;
Draughting_callout;
Drawingsheet _layout;
Geometrical_tolerance;
Geometrical tolerance_symbol;
Leader;

Leader_directed .dimension;
Linear_dimension;
Ordinate_dimension;
Parallel_dimension_pair;
Projection line;
Radius_dimension;
Structured_dimension_callout;

Terminator_symbol;

Unstructured_dimension_callout.

grouping

ISO 10303-201:1994(E)

The grouping Uo[" contains information about the organizational structures defined in a draugh-
ting shape model or a drawing. It includes the user capabilities to collect geometric or drawing
elements for a specific discipline or viewpoint. Different mechanisms can be applied to group
these elements. The primary use of grouping mechanisms is to increase efficiency during shape
model design or modification by manipulation of more than one element at a time. Grouping
mechanisms are not physical characteristics of the drawing, but their structure is preserved to
aid in the future modification of the shape model or drawing.
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The following application objects are used by grouping Uol:
—  Group;
— Group-annotation_element;
— Group_element;
— Group_geometric_element;
— Layer;

— Sub_group.

4.1.8 product_relation

The product_relation UoF contains the administrative information necessary to relate a product
to a drawing. The administrative data consists of the information to uniquely identify the
product which is documented by the drawing.

The following application objects are used by product_relation UokF":
— Organization;

— Product_version.

4.2 Application objects

This subclause specifies the application objects for the explicit draughting application protocol.
Each application object is an atomic element that embodies a unique application concept and
contains attributes specifying the data elements of the object. The application objects and their
definitions are given below.

4.2.1 2D_cartesian_coordinate_space

A 2D _cartesian_coordinate_space is a type of Cartesian_coordinate_space (see 4.2.14) that is
defined by two mutually perpendicular axes.

4.2.2 2D _draughting shape_model

A 2D _draughting shape_model is a representation of a product or a portion of a product. This
representation consists of points and curves defined in a two-dimensional coordinate space, and

14
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mmay also contain annotation placed in the same coordinate space, or Sub_model objects. Each
2D _draughting_shape_model contains at least one 2D _geometric_element (see 4.2.4) or Sub_model
(see 4.2.71). Each 2D _draughting_shape_model may be a Sub_model_definition (see 4.2.72). The
data associated with a 2D _draughting_shape_model are the following:

—  Modelid.

The Model_id specifies the identification of a particular draughting shape model.

4.2.3 2D _drawing_view _definition

A 2D _drawing_view _definition is the specification of a plane, within the coordinate system of a
draughting shape model, to which the elements of the draughting shape model are projected.
Additionally, clipping boundaries are specified to limit the content of the projection, and a scale
is specified to define the size of the projected elements in the view. The data associated with a
2D _drawing_view_definition are the following:

— Clipping;
—  Scale;

— Translation.
NOTE - A 2D_drawing_view_definition may be placed multiple times on a drawing, but each is a

separate drawing view. The placement within a particular sheet makes each drawing view unique
to that drawing sheet.

4.2.3.1 Clipping

The Clipping specifies the mathematical information necessary to define a two-dimensional area
that encloses all viewable geometric and annotation elements of a draughting shape model. Only
those elements, or portions of any elements, that fall within this boundary will be displayed.

4.2.3.2 Scale

The Scale specifies the ratio between the size of the elements as defined in the draughting shape
model and the size of the elements as presented in the drawing view.

4.2.3.3 Translation

The Translation specifies the mathematical values that define the non-rotational displacement
between elements located in the coordinate system of the draughting shape model and their
location in the coordinate system of the drawing view.

15
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4.2.4 2D _geometric_element

A 2D _geometric_element is a specified type of individual geometry that is used in the repre-
sentation of the shape of a product. A 2D_geometric_element is defined in a two-dimensional
coordinate space. The types of 2D _geometric_element that may be specified are: cartesian point,
point on curve, straight line, composite curve, b-spline curve, offset curve, polyline, circle, ellipse,
and trimmed conic.

4.2.5 Angular dimension

An Angular_dimension is a type of Dimension (see 4.2.22) that is the graphical presentation of
a value of angular distance measure where the distance is between two elements converging on
a common point.

NOTE - Figure 4 illustrates three angular dimensions depicting angular distance. The figure also
illustrates a radius dimension.

, / o
: /
N

-

/
/

Figure 4 — Angular and radius dimensions
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4.2.6 Annotation_curve

An Annotation_curve is a type of Annotation_element (see 4.2.7) that is a two-dimensional
trimmed curve used only to annotate a drawing or a draughting shape model and which is defined
in the coordinate system in which it is used. Each Annotation_curve may be a Directed_curve
(see 4.2.27).

4.2.7 Annotation_element

An Annotation_element is a type of Draughting_annotation (see 4.2.28) that is the lowest level
discrete element that can either serve as annotation itself, or be used as a constituent of other
annotation. Each Annotation_element is either an Annotation_curve (see 4.2.6), an Annotation_-
subfigure (see 4.2.8), an Annotation_symbol (see 4.2.11), a Fill_area (see 4.2.40), or a Text (see
4.2.74).

4.2.8 Annotation_subfigure

An Annotation.subfigure is a type of Annotation_element (see 4.2.7) that is the presentation of
an Annotation_subfigure_definition (see 4.2.9) located within the coordinate system of a drawing
sheet, a drawing view, a draughting shape model, or another subfigure. The data associated
with an Annotation_subfigure are the following:

— Location;
— Rotation;

—  Scale.

4.2.8.1 Location

"The Location specifies the position of the origin of the coordinate system in which the subfigure
is defined relative to the origin of the coordinate system into which the subfigure is being placed.

'4.2.8.2 Rotation

'The Rotation specifies the angle, measured counter-clockwise, between the horizontal axis of the
coordinate system in which the subfigure is defined and the horizontal axis of the coordinate
system into which the subfigure is being placed.

17
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4.2.8.3 Scale

The Scale specifies the ratio between the size of the subfigure as defined and the size of the
subfigure as presented. The scale in the x-coordinate need not equal the scale in the y-coordinate.

4.2.9 Annotation_subfigure _definition

An Annotation_subfigure_definition is a collection of defined annotation elements, along with
their placements, in a definitional coordinate space. The data associated with an Annotation_-
subfigure_definition are the following:

— Name.

The Name specifies the identification of a particular subfigure definition. The Name need not
be specified for a particular Annotation subfigure_definition.

4.2.10 Annotation_subfigure_definition_element

An Annotation_subfigure_definition_element is annotation that is used as a constituent of a
subfigure definition.

4.2.11 Annotation_symbol

An Annotation_symbol is a type of Annotation_element (see 4.2.7) that is a combination of text
and annotation curves which, as a collection, represent a recognized concept. Each Annotation_-
symbol is either an Externally_defined_symbol (see 4.2.36), a Predefined_symbol (see 4.2.62), or
a User_defined_symbol (see 4.2.83).

The data associated with an Annotation_symbol are the following;:

— Location;
— Rotation;

— Scale.

4.2.11.1 Location

The Location specifies the position of the origin of the coordinate system in which the symbol
is defined, relative to the origin of the coordinate system into which the symbol is being placed.
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4.2.11.2 Rotation

The Rotation specifies the angle, measured counter-clockwise, between the horizontal axis of
the coordinate system in which the symbol is defined and the horizontal axis of the coordinate
system into which the symbol is being placed.

4.2.11.3 Scale

The Scale specifies the ratio between the size of the symbol as defined and the size of the symbol
as presented. The scale in the x-coordinate need not equal the scale in the y-coordinate.

4.2.12 Appearance

An Appearance is a collection of visual characteristics that govern the presentation of geometric
elements or annotation elements. Each Appearance may be one of the following: a Fill_area_-
appearance (see 4.2.41), a Curve_appearance (see 4.2.17), or a Text_appearance (see 4.2.75).

4.2.13 Approval

An Approval is information that indicates the drawing, drawing sheet, or both have been re-
viewed for data content and for correctness of the presentation of that data and has been found
to be acceptable. The data associated with an Approval are the following:

— Date;

— Description.

4.2.13.1 Date

The Date specifies the date on which the approval was assigned.

4.2.13.2 Description

The Description specifies the organization-specific release status or the authorized modifications
for the revision of the drawing, drawing sheet, or both.

EXAMPLE 7 - A Description could be “manufacturing release”, “see engineering change notice 423
for a description of the changes”. or “zone C-8. diinension 8.00 was 8.25”
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4.2.14 Cartesian_coordinate _space

A Cartesian_coordinate.space is a two-dimensional or three-dimensional space defined by a carte-
sian coordinate system. FEach Cartesian_coordinate_space is a 2D_cartesian_coordinate_space
(see 4.2.1). Each Cartesian_coordinate_space is the coordinate space of either an Annotation_-
subfigure_definition (see 4.2.9), a Drawingsheet (see 4.2.31), a Drawing.view (see 4.2.33), a
User_defined _symbol_definition (see 4.2.84), or multiple 2D _draughting_shape_model (see 4.2.2)
objects. The data associated with a Cartesian.coordinate_space are the following:

—~ Length.measure_unit;

— Plane_angle_measure_unit.

4.2.14.1 Length measure_unit

The Length_measure_unit specifies the increments used to define linear distances or sizes within
a cartesian coordinate space.

4.2.14.2 Plane_angle measure_unit

The Plane_angle_measure_unit specifies the increments used to define angular distances within
a cartesian coordinate space.

4.2.15 Chained_dimension_pair

A Chained_dimension_pair is a type of Dimension_sequence_pair (see 4.2.25) that is the rela-
tionship between two dimensions in which the terminus of one dimension initializes the next
dimension in the sequence.

NOTE - Figure 5 illustrates four horizontal linear dimensions in a chain dimension sequence. Each

set of two dimensions sharing a projection line is a chained dimension pair. Additionally, the figure
illustrates a single vertical linear dimension.

4.2.16 Colour

A Colour defines a basic apperance property of an element with respect to the light reflected by
it. Each Colour is either a Predefined_colour (see 4.2.60) or a User_defined_colour (see 4.2.80).
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Figure 5 — Chain dimension sequence

4.2.17 Curve_appearance

A Curve_appearance is a type of Appearance (see 4.2.12) that governs the visual presentation
of geometric curves and annotation curves. The data associated with a Curve_appearance are
the following:

— Draughting_role;

-  Width.

4.2.17.1 Draughting_role

The Draughting_role specifies the purpose within draughting for a particular curve appearance.
The Draughting_role need not be specified for a particular Curve_appearance.

EXAMPLE 8 - A Draughting_role could be a centreline or section line.

4.2.17.2 Width

The Width specifies the thickness of the curve measured perpendicular to the direction of the
curve. The Width of a curve is not affected by scaling.
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4.2.18 Curve_dimension

A Curve_dimension is a type of Dimension (see 4.2.22) that is the graphical presentation of a
value of the distance between two elements, measured along a curved path, or the length of a
curved element.

NOTE ~ Figure 6 illustrates two curve dimensions. The dimension with a value of 36.91 depicts the
distance between two elements along a path defined by a third element of geometry or annotation.
The dimension with a value of 76.64 depicts the length of a curve, measured along the entire path
of the curve.

.- 76.64

. 36.91 .

Figure 6 — Curve dimension

4.2.19 Datum_feature_callout

A Datum feature_callout is a type of Draughting_callout (see 4.2.29) used to denote a point,
line, or plane as a datum and which specifies the designation to be used as identification of that
datum.
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4.2.20 Datum_target_callout
The

A Datum_target_callout is a type of Draughting_callout (see 4.2.29) used to denote points, lines,
and surfaces of contact which are used in establishing a reference datum on a product.
callout contains an alphanumeric designation and, where applicable, a specification of the dia-

metrical size of the target area.

4.2.21 Diameter_dimension

A Diameter_dimension is a type of Dimension (see 4.2.22) that is the graphical presentation of

a value of the diametrical size of a circular element
NOTE - Projection lines may be used to clarify the extent of a dimension of diametrical size as

illustrated in Figure 7.
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Figure 7 — Diameter dimension
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4.2.22 Dimension

A Dimension is a type of Draughting.annotation (see 4.2.28) that is the graphical presentation
of the dimension value, associated information, and the necessary symbology to accurately
depict its area of application. Each Dimension is either an Angular_dimension (see 4.2.5), a
Curve_dimension (see 4.2.18), a Diameter_dimension (see 4.2.21), a Leader_directed_dimension
(see 4.2.52), a Linear_dimension (see 4.2.54), an Ordinate_dimension (see 4.2.56), or a Radius_-
dimension (see 4.2.66).

4.2.23 Dimension_callout

A Dimension_callout is the text and symbols in the presentation of a dimension that repre-
sent the dimension value, dimension units, tolerance information and any related notes. Fach
Dimension_callout is either a Structured_dimension_callout (see 4.2.69) or an Unstructured.-
dimension_callout (see 4.2.79). Each Dimension_callout is either primary or secondary for one
dimension.

4.2.24 Dimension_line

A Dimension_line is a type of Directed_curve (see 4.2.27) used in the graphical presentation of a
dimension value along with other symbology, if necessary, to show the extent of the application
of the value.

EXAMPLE 9 — Terminator symbols may be associated with a Dimension line.

4.2.25 Dimension_sequence_pair

A Dimension_sequence_pair is the relationship between two adjacent dimensions that share a
projection line. Each Dimension_sequence_pair is either a Chained_dimension_pair (see 4.2.15)
or a Parallel_dimension_pair (see 4.2.58).

4.2.26 Dimension_symbol

A Dimension._symbol is a type of Predefined_symbol (see 4.2.62) that is used in conjunction with
a dimension value to convey the context of the dimension value.

EXAMPLE 10 - A diameter symbol may be used in conjunction with a dimension value to denote
a diameter dimension.

NOTE - See 5.2.2.1.36 for a description of the dimension symbols supported by this part of ISO 10303.
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4,2.27 Directed_curve

A Directed_curve is a type of Annotation_curve (see 4.2.6) that is used to guide annotation to
a specific feature or area of a draughting shape model, drawing view, or drawing sheet. Each
Directed_curve is either a Dimension_line (see 4.2.24), a Leader (see 4.2.51), or a Projection line
(see 4.2.65).

4.2.28 Draughting_annotation

A Draughting.annotation is text and symbology applied to either a drawing sheet, drawing
view, another piece of annotation, or a draughting shape model, for the purpose of communi-
cating product data and drawing interpretation information. Each Draughting _annotation is
either an Annotation_element (see 4.2.7), a Dimension (see 4.2.22), or a Draughting_callout (see
4.2.29). Fach Draughting_annotation may be one of the following: a Model_placed_annotation
(see 4.2.55), a Sheet_placed_annotation (see 4.2.67), or a View_placed_annotation (see 4.2.89).

4.2.29 Draughting_callout

A Draughting_callout is a type of Draughting.annotation (see 4.2.28) that is a combination
of text, annotation curves, and symbology which conveys information about a specific feature
oér area. Each Draughting_callout may be one of the following: a Datum_feature_callout (see
4.2.19), a Datum_.target callout (see 4.2.20), or a Geometrical_tolerance (see 4.2.43).

NOTE - Figure 8 illustrates the dimensioning and annotation of specific features of a product.
The top view illustrates the specification of datums E and F and the specification of the diameter
dimension with an associated geometrical tolerance. The centre view illustrates another datum
specification and a draughting callout, in this case, a geometrical tolerance related by a projection
line. The bottom view illustrates three datum target points and their associated datum target
symbols.
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Figure 8 — Draughting callouts
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4.2.30 Drawing

A Drawing is the presentation of product data in a human-interpretable form wherein the
physical and functional requirements for that product are presented pictorially and textually.
The data associated with a Drawing are the following:

— Contract reference;

~ Drawing_number;

— Drawing_ revision_id;
— Drawingspecification;
— Dawing_type;

— Security_classification;

— Title.

4.2.30.1 Contract_reference

The Contract reference specifies the identification of a legally enforceable agreement, between
two or more parties, that defines activities related to the drawing. The Contract_reference need
not be specified for a particular Drawing. There may be more than one Contract_reference for
a Drawing.

4.2.30.2 Drawing number

The Drawing number specifies the identification of a particular drawing by an organization.

4.2.30.3 Drawing revision id

The Drawing_revision_id specifies the identification of a particular version of the drawing.

4.2.30.4 Drawing specification

The Drawing specification specifies the identification of a standard to which the drawing con-
forms. This standard specifies the presentation forms used in the drawing. The Drawing._-
specification need not be specified for a particular Drawing. There may be more than one
Drawing_specification for a Drawing.
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EXAMPLE 11 - A Drawingspecification may be 1SO 129, Technical drawings - Dimensioning.

4.2.30.5 Drawing type

The Drawing_type specifies the category of the drawing and may indicate the information con-
tent. The Drawing-type need not be specified for a particular Drawing.

EXAMPLE 12 - A Drawing_type may be an assembly drawing, casting drawing, elevation drawing,
or a land title drawing.

4.2.30.6 Security_classification

The Security_classification specifies the organization and external designation of the level of
protection from unauthorized access to the drawing. The Security_classification need not be
specified for a particular Drawing. There may be more than one Security_classification for a
Drawing.

4.2.30.7 Title

The Title specifies a description of the content or subject matter of the drawing. The Title may
or may not be specified for a particular Drawing.

4.2.31 Drawing_sheet

A Drawing sheet is a logical division of a drawing into a two-dimensional area for the presentation
of product data. These divisions correspond to sheet paper sizes for plotting. A Drawing_sheet
contains at least one Drawing.view (see 4.2.33) or one Draughting-annotation (see 4.2.28). The
data associated with a Drawing_sheet are the following:

— Security_classification;
— Sheet_number;

—  Sheet revision_id;

—  Size;

— Title.
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4.2.31.1 Security_classification

The Security_classification specifies the organization and external designation of the level of
protection from unauthorized access to the drawing sheet. The Security _classification need not
be specified for a particular Drawing_sheet. There may be more than one Security classification
for a Drawing_sheet.

4.2.31.2 Sheet_number

The Sheet_number specifies the page number for a particular drawing sheet and its location in
relation to other sheets of the drawing.

4.2.31.3 Sheet_revision_id

"The Sheet_revision_id specifies the identification of a particular version of the drawing sheet.

4.2.31.4 Size

The Size specifies the physical size of the presentation area of the drawing sheet. This physical
size also corresponds to the physical size of a sheet of paper on which the drawing sheet may
be placed. The physical size is defined by the length and width of the sheet in specified units of
measure.

NOTE - The standard sheet size designators for a specified draughting standard, such as ANSI
Y14.2M-1979 or ISO STD HDBK 12, can be derived from these values.

4.2.31.5 Title

The Title specifies the contents or subject matter of the drawing sheet. The Title need not be
specified for a particular Drawing_sheet.

4.2.32 Drawing sheet_layout

A Drawing_sheet layout is a type of User_defined_symbol.definition (see 4.2.84) that specifies
the layout, or format, of a sheet of a drawing.

4.2.33 Drawing view

A Drawing_view is a presentation on a drawing sheet of 2 2d projection of a draughting shape
model, together with any annotation that refers to, or is relevant to, the view. The data
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associated with a Drawing_view are the following:
— Location;
— Name;

— Rotation.

NOTE - Note that the 2d projection is specified by a 2D_drawing._view_definition (see 4.2.3).

4.2.33.1 Location

The Location specifies the position of the origin of the coordinate system of the drawing view
relative to the origin of the coordinate system of the drawing sheet where it is placed.

4.2.33.2 Name

The Name specifies the identification of a particular drawing view. The Name need not be
specified for a particular Drawing_view.

4.2.33.3 Rotation

The Rotation specifies the angle, measured counter-clockwise, between the horizontal axis of the
coordinate system of the drawing view and the horizontal axis of the coordinate system of the
drawing sheet where it is placed.

4.2.34 Externally defined_hatching

An Externally _defined_hatching is a type of Fill_area_appearance (see 4.2.41) that has an explicit
physical description defining the hatching and is found in a known source. This known source is
agreed to by all parties involved in the exchange of the drawings on which the hatching pattern
appears. An Externally_defined_hatching consists of one or more uniformly spaced geometric
patterns. For each pattern, an Externally_defined_hatching shall include the specification of the
curve appearance, the angle of the curves in the pattern relative to the horizontal axis of the
coordinate system into which it is placed, and the displacement between adjacent curves in the
pattern. The data associated with an Externally_defined_hatching are the following:

— Hatching_name;

— Hatching_reference.
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4.2.34.1 Hatching name

The Hatching_name specifies the identification of a particular hatching pattern within the known
source.

4.2.34.2 Hatching reference

The Hatching reference specifies the known source that contains a set of patterns from which
the hatching pattern is selected.

4.2.35 Externally_defined_line_font

An Externally_defined_line_font is a type of Line_font (see 4.2.53) that has an explicit physical
description defining the line font and is found in a known source. This known source is agreed
to by all parties involved in the exchange of the drawings on which the line font appears. An
Externally _defined_line_font shall include a set of values which represent the length of the visible
and invisible segments of the line font. The set of values is sufficient to define all elements which
constitute a single portion of the curve. This portion is then repeated over the length of the
curve. The data associated with an Externally defined_line_font are the following;:

— Font name;

— Font_reference.

4.2.35.1 Font_name

The Font_name specifies the identification of a particular line font within the known source.

4.2.35.2 Font_reference

The Font_reference specifies the known source that contains a set of line fonts from which the
line font is be selected.

4.2.36 Externally defined_symbol

An Externally_defined_symbol is a type of Annotation.symbol (see 4.2.11) that has an explicit
physical description defining the symbol and is found in a known source. This known source is
agreed to by all parties involved in the exchange of the drawings on which the symbol appears.
An Externally_defined_symbol shall include the specification of all the constituent components
of the symbol, their size, and relative location, together with the origin or reference point of the
symbol. The data associated with an Externally_defined_symbol are the following:
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— Symbol.name;

— Symbol._reference.

4.2.36.1 Symbol name

The Symbol_name specifies the identification of a particular symbol within the known source.

4.2.36.2 Symbol reference

The Symbol_reference specifies the known source that contains a set of symbols from which the
symbol is selected.

4.2.37 Externally _defined_text _font

An Externally_defined_text font is a type of Text font (see 4.2.76) that has an explicit physical
description defining the text font and is found in a known source. This known source is agreed
to by all parties involved in the exchange of the drawings on which the text font appears. An
Externally.defined_text font shall include the specification of the physical form of the characters
of the font, together with the origin or reference point of each character. The data associated
with an Externally_defined_text_font are the following:

— Font_name;

— Font_reference.

4.2.37.1 Font_name

The Font_name specifies the identification of a particular text font in the known source.

4.2.37.2 Font_reference

The Font.reference specifies the known source that contains a set of text fonts from which the
text font is selected.

4.2.38 Externally_defined tile

An Externally_defined_tile is a type of Tile (see 4.2.78) that has an explicit physical description
defining the tile and is found in a known source. This known source is agreed to by all parties
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involved in the exchange of the drawings on which the tile appears. An Externally_defined_tile
shall include the specification of all the constituent components of the tile. The data associated
with an Externally_defined_tile are the following;:

— Tile_name;

— Tile_reference.

4.2.38.1 Tile name

‘The Tile_name specifies the identification of a particular tile in the known source.

54.2.38.2 Tile_reference

‘The Tile_reference specifies the known source that contains a set of tiles from which the tile is
selected.

4.2.39 Externally_defined tiling

An Externally_defined_tiling is a type of Fill_area_appearance (see 4.2.41) that has an explicit
physical description defining the tiling pattern and is found in a known source. This known
source is agreed to by all parties involved in the exchange of the drawings on which the tiling
appears. An Externally_defined_tiling specification shall include the repeat vectors used to define
the relative positioning of tiles, the angle of the horizontal axis of the tile relative to the horizontal
axis of the coordinate system into which it is placed, and the scale of the tile as presented to
the tile as defined. The data associated with an Externally_defined_tiling are the following:

— Tiling.name;

— Tiling_reference.

4.2.39.1 Tiling name

The Tiling_-name specifies the identification of a particular tiling pattern in the known source.

4.2.39.2 Tiling reference

The Tiling_reference specifies the known source that contains a set of patterns from which the
tiling pattern is selected.
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4.2.40 Fill_area

A Fill _area is a type of Annotation_element (see 4.2.7) that is a bounded area containing coloring.
hatching, or tiling that indicate its extent and content. A Fill_area communicates some aspect
of a physical part characteristic or distinguishes it from its surroundings. The data associated
with a Fill_area are the following:

— Reference_point.

The Reference_point specifies a point within the fill area used in the placement and initiation
of the fill area appearance. The Reference_point establishes a point through which a line of
a hatching pattern passes or at which the origin of a tile is located. The Reference_point also
establishes the point at which the first visible segment of a line font used as the curve appearance
for a hatching pattern starts. The Reference_point need not be specified for a particular Fill_area.

4.2.41 Fill area_appearance

A Fill_area_appearance is a type of Appearance (see 4.2.12) that governs the visual presentation
of a fill area. Each Fill_area_appearance is either an Externally_defined_hatching (see 4.2.34), an
Externally_defined_tiling (see 4.2.39), a Solid_fill_area (see 4.2.68), a User_defined_hatching (see
4.2.81), or a User_defined_tiling (see 4.2.86). The data associated with a Fill_area_appearance
are the following:

— Draughting role.

The Draughting_role specifies the purpose within draughting for a particular fill area appearance.
The Draughting_role need not be specified for a particular Fill_area_appearance.

4.2.42 Fill_.area_boundary

A Fill_.area_boundary is an annotation curve in the same coordinate space that defines the limits
of a fill area. The curve is closed and not self-intersecting.

4.2.43 Geometrical_tolerance

A Geometrical_tolerance is a type of Draughting_callout (see 4.2.29) that is the human-inter-
pretable presentation of tolerance information. This presentation is a combination of geometric
characteristic symbols, tolerance values, and datum reference designations, where applicable,
to express the permissible variation from the theoretically exact size, profile, orientation, or
location of a feature or datum target.

NOTE - Computer interpretable geometric tolerances are not within the scope of this application
protocol.
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4.2.44 Geometrical_tolerance symbol

A Geometrical_tolerance_symbol is a type of Predefined_symbol (see 4.2.62) that is used to
establish a tolerance zone within which the specified conditions of the tolerance apply.

NOTE - See 5.2.2.1.37 for a description of the geometrical tolerance symbols supported by this part
of 1SO 10303.

4.2.45 Group

A Group is a collection of elements and other previously defined groups into related sets. The
data associated with a Group are the following:

— Name.

The Name specifies the identification of a particular group. The Name need not be specified for
a particular Group.

4.2.46 Group_annotation_element

A Group_annotation_element is a type of Group_element (see 4.2.47) that is annotation.

4.2.47 Group_element

A Group_element is annotation, a geometric element, or another group that is a member of
a group. Each Group_element is either a Group.annotation_element (see 4.2.46), a Group.-
geometric_element (see 4.2.48), or a Sub_group (see 4.2.70).

4.2.48 Group _geometric_element

A Group_geometric_element is a type of Group_element (see 4.2.47) that is a geometric element.

4.2.49 Hatching pattern

A Hatching_pattern is a single, uniformly spaced geometric pattern of lines. The basis of the
hatching pattern is an infinite straight line that is repeated across the fill area and clipped to
its boundaries. A curve appearance is applied to an annotation curve based on the clipped line.
The data associated with a Hatching_pattern are the following:

— Angle;
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— Displacement.

4.2.49.1 Angle

The Angle specifies the angular rotation of the curves of the hatching pattern, measured counter-
clockwise from the x-axis of the coordinate system into which it is placed.

4.2.49.2 Displacement

The Displacement specifies a vector that positions the adjacent lines of the hatch pattern from
the current line.

4.2.50 Layer

A layer is a collection of elements that is used to organize a drawing and control the visibility
of the elements. The association of specific application semantics to the assignment of elements
to a layer is outside the scope of this Part of [SO 10303.

EXAMPLE 13 — the use of a convention for naming of layers to represent different aspects of a
CAD model is an example of the association of specific application semantics.

— Layer.d;

— Name.

4.2.50.1 Layer_id

The Layer.id specifies the identification of a particular layer.

4.2.50.2 Name

The Name specifies a description of the content or the usage of a particular layer. The Name
need not be specified for a particular Layer.

EXAMPLE 14 — The Name could be dimensions, plumbing, or furniture.

4.2.51 Leader

A Leader is a type of Directed_curve (see 4.2.27) that direcis a dimension, a note, or a symbol
to the intended place or point on a feature appearing on the drawing or in the draughting shape
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model.

4.2.52 Leader_directed_dimension

A Leader_directed_dimension is a type of Dimension (see 4.2.22) that is the graphical presenta-
tion of a dimension value and is guided to the feature being dimensioned with a leader.

NOTE ~ Figure 9 illustrates a leader directed dimension used to depict information about the holes
in this product. Linear dimensions are used to show the placement of the holes.
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Figure 9 — Leader directed dimension

4.2.53 Line_font

A Line _font is a defined pattern of visible and invisible segments applied to a curve in a repetitive
manner. Each Line_font is either an Externally_defined_line_font (see 4.2.35), a Predefined_line._-
font (see 4.2.61), or a User_defined_line_font (see 4.2.82).

4.2.54 Linear_dimension

A Linear_dimension is a type of Dimension (see 4.2.22) that is the graphical presentation of a
value of linear distance measured between two points along a straight path.
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NOTE - Figure 5, Figure 8, Figure 9, and Figure 11 show several linear dimenstons used singularly
or 1n dimension sequences.

4.2.55 Model_placed _annotation

A Model_placed_annotation is a type of Draughting_annotation (see 4.2.28) that is located in
the coordinate system of the draughting shape model and is subject to view transformations for
display.

4.2.56 Ordinate_dimension

An Ordinate_dimension is a type of Dimension (see 4.2.22) that is the graphical presentation of a
value of linear distance measure where the linear distance is parallel to an axis of the coordinate
system of the item being dimensioned. The origin or datum of the linear distance dimension
is a point, line, or plane surface corresponding to, or coincident with, an axis in the plane of
the dimension and perpendicular to the direction of measurement. Only the terminus of the
dimension extent is indicated by a projection line parallel to the datum, the dimension value,
and associated information.

NOTE - Figure 10 illustrates several ordinate dimensions used to dimension a simple mechanical

product.
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Figure 10 — Ordinate dimension
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4.2.57 Organization

An Organization is a number of persons or groups that designs, produces and supplies products
and services. The data associated with an Organization are the following:

— Address;

— Organization_name.

4.2.57.1 Address

The Address specifies the postal delivery or geographical location of the Organization. The
Address need not be specified for a particular Organization. There may be more than one
address for an Organization.

4.2.57.2 Organization_name

The Organization_name specifies the identification of a particular organization.

4.2.58 Parallel_dimension_pair

A Parallel_dimension_pair is a type of Dimension_sequence_pair (see 4.2.25) that is the relation-
ship between two dimensions of the same type, wherein their dimension lines are parallel and
share a common baseline or datum.

NOTE - Figure 111]lustrates a horizontal and a vertical parallel dimension sequence. The horizontal
sequence is composed of four horizontal linear dimensions; each set of two dimensions sharing a
projection line is a parallel dimension pair. The vertical sequence is composed of three vertical
linear dimensions; each set of two dimensions sharing a projection line is a parallel dimension pair.

4.2.59 Point_marker_symbol

A Point_marker_symbol is a type of Predefined_symbol (see 4.2.62) that is used to visually
present the location of a point in a draughting shape model, drawing sheet, drawing view, or
another symbol.

NOTE - See 5.2.2.1.38 for a description of the point marker symbols supported by this part of
ISO 10303.
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Figure 11 — Parallel dimension sequence

4.2.60 Predefined_colour

A Predefined_colour is a type of Colour (see 4.2.16) that has a specific visual appearance as
defined in this part of ISO 10303.

NOTE - See 5.2.2.1.22 for a description of the colours supported by this part of ISO 10303.

4.2.61 Predefined_line_font

A Predefined_line_font is a type of Line_font (see 4.2.53) that has a specific visual appearance
as defined in this part of SO 10303.

NOTE - See 5.2.2.1.23 for a description of the line fonts supported by this part of ISO 10303.

4.2.62 Predefined_symbol

A Predefined_symbol is a type of Annotation_symbol (see 4.2.11) that has a specific visual
appearance as defined in this part of ISO 10303. Each Predefined _symbol is either a Dimension.-
symbol (see 4.2.26), a Geometrical _tolerance_symbol (see 4.2.4.1), a Point_marker_symbol (see
4.2.59), or a Terminator_symbol (see 4.2.73).
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4.2.63 Predefined_text_font

A Predefined_text_font is a type of Text_font (see 4.2.76) that has a specific physical appearance
as defined in this part of ISO 10303.

NOTE ~ See 5.2.2.1.24 for a description of the text fonts supported by this part of ISO 10303.

4.2.64 Product_version

A Product_version is a variant of a product that is, or is intended to be, produced or employed
in a production or construction process. The data associated with a Product_version are the
following:

—  Product.d;

— Revision_id.

4.2.64.1 Product_id

The Product_id specifies the identification of a product for a given organization.

4.2.64.2 Revision_id

The Revision_id specifies the identification of a variation of a product for a given organization.

4.2.65 Projection_line

A Projection line is a type of Directed_curve (see 4.2.27) that represents the extension of a point,
line, surface, or theoretical point of intersection to a location outside the part outline.

4.2.66 Radius_dimension

A Radius_dimension is a type of Dimension {see 4.2.22) that is the graphical presentation of the
value of the radial distance from the centre of a circular element to a point on the element.

NOTE - Figure 4 illustrates a radius dimension. The figure also illustrates three angular dimensions
depicting angular distance.
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4.2.67 Sheet_placed_annotation
A Sheet_placed_annotation is a type of Draughting_annotation (see 4.2.28) that is located in the
coordinate system of the drawing sheet.
4.2.68 Solid_fill_area

A Solid_fill_area is a type of Fill_area_appearance (see 4.2.41) defined by a single color which
uniformly fills the fill area to which the appearance is applied.

4.2.69 Structured_dimension_callout

A Structured_dimension_callout is a type of Dimension_callout (see 4.2.23) wherein each compo-

nent is identified as having the semantics of prefix information, suffix information, a dimension
symbol, a dimension unit, a dimension value, or tolerance information.

NOTE - Figure 12 illustrates the components of a structured dimension callout.

~ PREFIX TEXT

x\ , DIMENSION CALLOUT SYMBOL
| /

) / DIMENSION VALUE TEXT
\ / /77 UNTSTEXT

r-’H HQ H/H «~  TOLERANCE TEXT
5X02.35in £.03

3PLACESNEARSIDE| _ .
2 PLACES FARSIDE

Figure 12 — Structured dimension callout

4.2.70 Sub_group

A Sub_group is a type of Group_element (see 4.2.47) that is a collection of elements previously
defined as a group.

42

Copyright International Organization for Standardization
Provided by IHS under license with ISO

No reproduction or networking permitted without license from IHS

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
Not for Resale, 12/20/2013 07:20:12 MST



©iso ISO 10303-201:1994(E)

4.2.71 Sub_model

A Sub_model is the presentation of a Sub_model_definition located within the coordinate system
of a draughting shape model. The data associated with a Sub_model are the following:

—  Transformation.

The Transformation specifies the mathematical values that define the relationship between el-
ements located in the coordinate system of the sub-model definition and their location in the
coordinate system of the draughting shape model.

4.2.72 Sub_model_definition

A Sub_model_definition is a type of 2D_draughting_shape_model (see 4.2.2) that represents a
constituent part of a product. The product is represented by a Draughting shape_model of
which one or more instances, or copies, of the Sub_model_definition are a part.

4.2.73 Terminator symbol

A Terminator_symbol is a type of Predefined_symbol (see 4.2.62) applied to an annotation curve
and used to identify the endpoint or point of application of any annotation directed by that
curve.

NOTE - See 5.2.2.1.39 for a description of the terminator symbols supported by this part of
ISO 10303.

4.2.74 Text

A Text is a type of Annotation_element (see 4.2.7) that is a collection of characters which convey
some human-interpretable information. The data associated with a Text are the following:

— Alignment;

— Blanking_box;
— Displayed_box;
— Mirror.angle;

— Surrounding_box.

NOTE — See Figure 13 for an illustration of the blanking box of text, the location and rotation of
a text string, the alignment of text, and the surrounding box of text.
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4.2.74.1 Alignment

The Alignment specifies a reference point on the text baseline, either left, right, or centre, that
is used to align each line of the text.

4.2.74.2 Blanking_box

The Blanking_box specifies an area that the text occupies and is used to suppress the visual
presentation of all other elements which are within this area. The Blanking_box need not be
specified for a particular Text.

4.2.74.3 Displayed_box

The Displayed_box specifies a rectangular box, composed of annotation curves, that encloses
text where one side of the box is parallel to the text baseline. The Displayed_box need not be
specified for a particular Text.

4.2.74.4 Mirror_angle

The Mirror_angle specifies the angle, measured in a counter-clockwise direction from the text
baseline, to an axis about which the text is mirrored. The mirror axis and text baseline intersect
at the Location of the Text. The Mirror_angle need not be specified for a particular Text.

NQOTE - See Figure 14 for an illustration of the mirror angle characteristic of text.

4.2.74.5 Surrounding_box

The Surrounding_box specifies the physical space that the text occupies and is defined by width,
the distance of the left-most point of the left-most character to the right-most point of the right-
most character measured parallel to the text baseline, and height, the distance of the lowest
point of the lowest reaching character to the highest point of the highest reaching character
measured perpendicular to the text baseline. The Surrounding_box need not be specified for a
particular Text.

NOTE -~ Figure 13 is informative only; the Surrounding_box information may be used for this
purpose, but is not required.

4.2.75 Text_appearance

A Text_appearance is a type of Appearance (see 4.2.12) that governs the visual presentation of
text. The data associated with a Text_appearance are the following:
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Figure 14 — Mirror angle
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-~ (haracter_aspect _ratio:
- Character rotation_angle;
—  (Character_scale;

—~  Characterslant_angle.

NOTE - See Figure 15 for an illustration of character-aspect_ratio, character_rotation_angle and

character_slant_angle.

T

CHARACTER ROTATION ANGLE = 90°
E CHARACTER ROTATION ANGLE = 90°

L L < = X ROTATION = -90"

CHARACTER ROTATION ANGLE = 50

AL A
T
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VERTICAL /
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lr W,

l/ BASELINE
(1 —_ —_— — —

J CHARACTER SLANT ANGLE = -20°
CHARACTER HEIGHT

CHARACTER WIDTH

CHARACTER ASPECT RATIO =
CHARACTER HEIGHT

Figure 15 — Text appearance and rotation of text

4.2.75.1 Character_aspect_ratio

The Character_aspect.ratio specifies the ratio of the width of the character to the height of the

character.
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4.2.75.2 Character_rotation_angle

The Character_rotation_angle specifies the angular counter-clockwise rotation of each character
within the text string in which it appears. The point of rotatiou is the left-most point of each
character at its baseline.

4.2.75.3 Character_scale

The Character.scale specifies the ratio of the size of the text character as defined to the size of
the text character as presented.

4.2.75.4 Character_slant_angle

The Character_slant_angle specifies the angular distance between vertical aspects of the individ-
ual character and an axis perpendicular to the baseline of the character, measured clockwise.

4.2.76 Text_font

A Text_font is the description of each individual character of a character set, including its form
and spatial characteristics. Each Text_font is either an Externally_defined_text font (see 4.2.37)
or a Predefined_text_font (see 4.2.63).

NOTE -~ See Figure 13 for an illustration of the location and rotation of a text string.

4.2.77 Text_string

A Text string is the smallest unit of text and is a collection of one or more characters that
convey some human-interpretable information. The data associated with a Text_string are the
following;:

— Character_alignment;

j

Character_string;

— Location;

— QOverline_underline;
— Rotation;

— Surrounding_box.

48

Copyright International Organization for Standardization
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 12/20/2013 07:20:12 MST



©150 ISO 10303-201:1994(E)

4.2.77.1 Character_alignment

The Character_alignment specifies the relative position of successive characters in a string of
text. The Character.alignment is either left, right, up, or down.

4.2.77.2 Character_string

The Character_string specifies the list of characters that compose the string of text.

4.2.77.3 Location

The Location specifies the position of the text string in the placement coordinate system.

4.2.77.4 Overline_underline

The Overline_underline specifies that there is a line placed either over or under the text string.
The Overline_underline need not be specified for a particular Text_string.

4.2.77.5 Rotation

The Rotation specifies the angle, measured counter-clockwise, between the baseline of the text
and the horizontal axis of the coordinate system into which it is being placed.

4.2.77.6 Surrounding_box

The Surrounding-box specifies the physical space that the text string occupies and is defined
by width, the distance of the left-most point of the left-most character to the right-most point
of the right-most character measured parallel to the text baseline, and height, the distance of
‘the lowest point of the lowest reaching character to the highest point of the highest reaching
character measured perpendicular to the text baseline.

4.2.78 Tile

A Tile is a graphical symbol defined within a containment border and used as the content of
a tiling pattern. The containment border defines the edges of the tile. All elements contained
within the border are duplicated for each tile. Tiles are placed within a fill area adjacently and
do not overlap. The containment border may be blanked. Each Tile is either an Externally_-
defined_tile (see 4.2.38) or a User_defined_tile (see 4.2.85).
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4.2.79 Unstructured_dimension_callout

An Unstructured_dimension_callout is a type of Dimension_callout (see 4.2.23) wherein a single
draughting callout is used and the components of the dimension callout are not semantically

identified.

4.2.80 User_defined_colour

A User_defined_colour is a type of Colour (see 4.2.16) that is defined by an explicit listing of
the proportions of blue, green, and red. The data associated with a User_defined_colour are the
following:

— Blue_.proportion;
— Green_proportion;
— Name;

— Red_proportion.

4.2.80.1 Blue_proportion

The Blue_proportion specifies the level of intensity of the colour blue to be displayed.

4.2.80.2 Green_proportion

The Green_proportion specifies the level of intensity of the colour green to be displayed.

4.2.80.3 Name

The Name specifies the title for the composition of red, green and blue values of a particular
User_defined _colour.

4.2.80.4 Red _proportion

The Red_proportion specifies the level of intensity of the colour red to be displayed.
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4.2.81 User_defined_hatching

A User.defined_hatching is a type of Fill_area_appearance (see 4.2.41) that is defined by an
explicit listing of hatch patterns.

4.2.82 User_defined_line _font

A User_defined_line_font is a type of Line_font (see 4.2.53) that is defined by an explicit listing
of the visible and invisible segments that make up the pattern of the font. The data associated
with a User_defined_line_font are the following:

— Name;

— Pattern.

4.2.82.1 Name

The Name specifies the identification of a particular line font. The Name need not be specified
for a particular User_defined line_font.

4.2.82.2 Pattern

The Pattern specifies a list of length values of visible and invisible segments. The number of
values in the list is even and greater than or equal to two.

4.2.83 User_defined _symbol

A User_defined_symbol is a type of Annotation_symbol (see 4.2.11) that is defined by an explicit
listing of annotation elements that make up the symbol along with their positions within the
coordinate system in which the symbol is defined.

4.2.84 User_defined symbol_definition

A User_defined_symbol_definition is a collection of defined annotation elements, along with their
placements, in a definitional coordinate space that represents a distinct concept. Each User_-
defined_symbol_definition may be a Drawing_sheet layout (see 4.2.32). The data associated with
a User_defined_symbol_definition are the following:

—  Symbol_definition_id.
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4.2.84.1 Symbol_definition_id

The Symbol_definition_id specifies the identification of a particular symbol.

4.2.85 User_defined_tile

A User_defined_tile is a type of Tile (see 4.2.78) that is defined by an explicit listing of the
components that make up the tile.

4.2.86 User_defined_tiling

A User_defined_tiling is a type of Fill_area_appearance (see 4.2.41) that is defined by an explicit
listing of tiles. The data associated with a User_defined_tiling are the following:

— Angle;
— Repeat_vector_1;
— Repeat_vector 2;

—  Scale.

4.2.86.1 Angle

The Angle specifies the rotation of the tile, measured counter-clockwise, relative to the x-axis
of the coordinate system in which the boundary of the fill area is defined.

4.2.86.2 Repeat_vector_1

The Repeat_vector_1 specifies the direction and the distance in that direction at which to place
the tile relative to the placement of a previous tile.

4.2.86.3 Repeat_vector_2

The Repeat_vector_2 specifies the secondary direction and the distance in that direction at which
to place the tile relative to the placement of a previous tile.
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4.2.86.4 Scale

The Scale specifies the ratio between the size of the tile as defined and the size of the tile as
presented.

4.2.87 View_displayed_geometry

A View_displayed_geometry is the identification and assignment of appearance characteristics to
a specific geometric element of the draughting shape model when the element is presented in a
drawing view.

NOTE - When the specific element of the draughting shape model is a point which is to be displayed
in a drawing view, it has an appearance assigned through the use of a point marker symbol located
at the position of the geometric point.

4.2.88 View_displayed_model _annotation

A View_displayed_model_annotation is the identification and assignment of appearance charac-
teristics to a specific annotation element of the draughting shape model when the annotation
element is presented in a drawing view.

4.2.89 View_placed_annotation

A View_placed_annotation is a type of Draughting_annotation (see 4.2.28) that is located in the
coordinate system of the drawing view.

4.2.90 Visibility

A Visibility is an indication of whether or not an individual element or collection of elements
are displayed in the visual presentation of the drawing. Visibility takes precedence over all other
appearance characteristics assigned to the element.

EXAMPLE 15 - A construction line is an element not meant for display on a drawing, therefore
visibility would indicate this.

4.3 Application assertions

This subclause specifies the application assertions for the explicit draughting application proto-
col. Application assertions specify the relationships between application objects, the cardinality
of the relationships, and the rules required for the integrity and validity of the application objects
and UoF's. The application assertions and their definitions are given below.
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4.3.1 2D_draughting_shape model to 2D _geometric_element

Each 2D_draughting_shape_model consists of zero, one, or many 2D _geometric_element objects.
Each 2D _geometric_element belongs to exactly one 2D _draughting shape_model.

4.3.2 2D _draughting _shape_model to
Cartesian_coordinate_space

Each 2D _draughting shape_model has as a coordinate space exactly one Cartesian_coordinate.-
space. Each Cartesian_coordinate_space is the coordinate space of zero, one, or many 2D -
draughting_shape_model objects.

4.3.3 2D_draughting shape_model to Model_placed_annotation

Each 2D _draughting shape_model contains zero, one, or many Model_placed_annotation objects.
Each Model_placed_annotation is contained in exactly one 2D_draughting_shape_model.

4.3.4 2D _draughting shape_model to Sub_model

FEach 2D _draughting_shape_model consists of zero, one, or many Sub_model objects. Each Sub_-
model belongs to exactly one 2D_draughting shape_model.

4.3.5 2D _drawing_view_definition to View_displayed _geometry

Each 2D _drawing_view_definition displays zero, one, or many View_displayed_geometry objects.
Fach View_displayed_geometry is displayed in exactly one 2D _drawing_view_definition.

4.3.6 2D_drawing_view_definition to
View _displayed _model annotation

Each 2D _drawing_view _definition displays zero, one, or many View_displayed_model_annotation
objects. Each View_displayed_model_annotation is displayed in exactly one 2D_drawing.view_-
.definition.

4.3.7 2D_geometric_element to Layer

Each 2D _geometric_element is contained in one or more Layer objects. Each Layer contains zero,
one, or many 2D _geometric_element objects.
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4.3.8 Angular_dimension to Dimension_line

Each Angular_dimension has the extent of exactly one Dimension_line. FEach Dimension_line
may show the extent of exactly one Angular_dimension.

4.3.9 Angular dimension to Projection_line

Each Angular_dimension has as a component zero, one, or two Projection line objects. Each
Projectionline is a component of zero, one, or many Angular_dimension objects.

4.3.10 Annotation_curve to Curve_appearance

Each Annotation_curve has exactly one Curve_appearance. Each Curve_appearance applies to
zero, one, or many Annotation_curve objects.

4.3.11 Annotation_subfigure to Annotation subfigure definition

Each Annotation_subfigure is defined by exactly one Annotation_subfigure_definition. Each An-
notation_subfigure_definition defines one or more Annotation_subfigure objects.

4.3.12 Annotation_subfigure_definition to
2D cartesian_coordinate_space

Each Annotation_subfigure_definition has as a coordinate space exactly one 2D _cartesian_coordi-
natespace. Fach 2D_cartesian_coordinate_space is the coordinate space of zero or one Annota-
tion_subfigure_definition.

4.3.13 Annotation_subfigure_definition to
Annotation_subfigure definition _element

Each Annotation_subfigure_definition is composed of one or more Annotation_subfigure_defini-
tion_element objects. Each Annotation_subfigure_definition_element is a component of exactly
one Annotation_subfigure_definition.
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4.3.14 Annotation_subfigure definition element to
Draughting _annotation

Each Annotation_subfigure_definition_element is exactly one Draughting_annotation. EFach Drau-
ghting_annotation is used as zero or one Annotationsubfigure_definition_element.

4.3.15 Annotation subfigure_definition_element to Layer

Fach Annotation_subfigure_definition_element is contained in one or more Layer objects. Each
Layer contains zero, one, or many Annotation_subfigure_definition_element objects.

4.3.16 Annotation_subfigure_definition_element to Visibility

Each Annotationsubfigure_definition_element has display governed by exactly one Visibility.
Each Visibility governs the display of zero or one Annotation_subfigure_definition_element.

4.3.17 Annotation_symbol to Colour

Each Annotation_symbol may have as overriding colour exactly one Colour. Each Colour pro-
vides an overriding colour for zero, one, or many Annotation_symbol objects.

4.3.18 Approval to Organization

Each Approval is provided by one or more Organization objects. Each Organization provides
zero, one, or many Approval objects.

4.3.19 Curve_appearance to Colour

Each Curve_appearance is partially defined by exactly one Colour. Each Colour partially defines
zero, one, or many Curve_appearance objects.

4.3.20 Curve_appearance to Line_font

Each Curve_appearance is partially defined by exactly one Line_font. Each Line_font partially
defines one or more Curve_appearance objects.
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4.3.21 Curve_dimension to Dimension_line

Fach Curve_dimension has the extent of exactly one Dimension_line. Each Dimension_line may
show the extent of exactly one Curve_dimension.

1 4.3.22 Curve_dimension to Projection_line

“ Each Curve_dimension has as a component zero, one, or two Projectionline objects. Each
» Projection line is a component of zero, one, or many Curve_dimension objects.

'4.3.23 Diameter_dimension to Dimension_line

Each Diameter dimension has the extent of exactly one Dimension_line. Each Dimension_line
may show the extent of exactly one Diameter_dimension.

4.3.24 Diameter_dimension to Projection_line

Each Diameter_dimension has as a component zero, one, or two Projection_line objects. Each
Projection_ line is a component of zero, one, or many Diameter_dimension objects.

4.3.25 Dimension to Dimension_callout

Each Dimension has as a primary callout exactly one Dimension_callout.

Each Dimension has as a secondary callout zero or one Dimension_callout.

Each Dimension_callout is the primary callout or secondary callout for exactly one Dimension.
NOTE - The primary callout is the dimension value, tolerance information, and any associated
notes specified in the primary unit of measure for that drawing view, drawing sheet, or drawing.

The secondary callout is the same information specified in a second unit of measure. The primary
callout could be in millimeters and the secondary in inches.

4.3.26 Dimension to Dimension_sequence_pair

Each Dimension is the predecessor for zero, one, or many Dimension_sequence_pair objects. Each
Dimension_sequence_pair has as a predecessor exactly one Dimension.

Ilach Dimension is the successor for zero, one, or many Dimension_sequence_pair objects. Each
Dimension_sequence_pair has as a successor exactly one Dimension.
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4.3.27 Dimension _line to Annotation_symbol

Each Dimension_line has extent indicated by zero, one, or two Aunotation_symbol objects. Fach
Annotation_symbol may indicate the extent of exactly one Dimension_line. Each Annotation_-
symbol used to show the extent of a Dimension_line may only be a User_defined_symbol, an
Externally_defined_symbol, or a Predefined_symbol of type Terminator_symbol.

4.3.28 Draughting_callout to Annotation_curve

Each Draughting_callout is composed of zero, one, or many Annotation_curve objects. EFach
Annotation_curve is a component of zero or one Draughting_callout.

4.3.29 Draughting callout to Annotation_Symbol

Each Draughting_callout is composed of zero, one, or many Annotation_symbol objects. Each
Annotation_symbol is a component of zero or one Draughting_callout.

4.3.30 Draughting_callout to Directed curve

Each Draughting_callout is directed by zero, one, or many Directed_curve objects. Each Di-
rected_curve shall direct exactly one Draughting_callout.

4.3.31 Draughting callout to Text

Fach Draughting._callout is composed of zero, one, or many Text. Each Text is a component of
zero or one Draughting_callout.

4.3.32 Drawing to Approval

Each Drawing is governed by zero, one, or many Approval objects. Each Approval governs zero
or one Drawing.

4.3.33 Drawing to Drawing_sheet

Each Drawing consists of one or more Drawing.sheet objects. Each Drawing_sheet belongs to
exactly one Drawing.
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4.3.34 Drawing to Organization

Each Drawing is the responsibility of one or more Organization objects. Each Organization has
responsibility for zero, one, or many Drawing objects.

4.3.35 Drawing to Product_version

Each Drawing documents one or more Product_version objects. Each Product_version is doc-
umented by zero, one, or many Drawing objects. A drawing may document more than one
product, but the drawing will only document one version of each product.

EXAMPLE 16 - Multi-detail drawings document more than one product version.

4.3.36 Drawing sheet to 2D _cartesian_coordinate_space

Each Drawing.sheet has as a coordinate space exactly one 2D _cartesian_coordinate_space. Each
2D cartesian_coordinate_space is the coordinate space of zero or one Drawing sheet.

4.3.37 Drawing sheet to Approval

Each Drawing_sheet is governed by zero, one, or many Approval objects. Fach Approval governs
zero, one, or many Drawing_sheet objects.

4.3.38 Drawing sheet to Drawing_view

Each Drawing sheet contains zero, one, or many Drawing_view objects. Each Drawing_view is
contained in exactly one Drawing_sheet.

NOTE - A Drawingsheet shall contain only annotation if views of the 2D_draughting shape_model
are not defined or if the Product_version is not defined by a 2D_draughting.shape_model.

4.3.39 Drawing sheet to Organization

Fach Drawing sheet is the responsibility of zero, one, or many Organization objects. Fach
Organization has responsibility for zero, one, or many Drawing_sheet objects.

4.3.40 Drawing sheet to Sheet placed annotation

Each Drawing_sheet contains zero, one, or many Sheet_placed_annotation objects. Each Sheet_-
placed_annotation is contained in exactly one Drawing_sheet.
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NOTE - A Drawing sheet shall contain only views of the 2D_draughting_shape_model which defines
the Product_version and no additional annotation.

4.3.41 Drawing_view to 2D _cartesian_coordinate_space

Each Drawing_view has as a coordinate space exactly one 2D _cartesian_coordinate_space. Each
2D _cartesian_coordinate_space is the coordinate space of zero or one Drawing_view.

4.3.42 Drawing_view to 2D _drawing_view_definition

Each Drawing_view is defined by exactly one 2D _drawing_view_definition. Each 2D _drawing_-
view_definition defines one or more Drawing_view objects.

4.3.43 Drawing view to View_placed_annotation

Each Drawing_view contains zero, one, or many View_placed_annotation objects. Each View_-
placed_annotation is contained in exactly one Drawing_view.

4.3.44 Fill area to Fill area_appearance

Each Fill_area has exactly one Fill_area_appearance. Each Fill_area_appearance applies to zero,
one, or many Fill_area objects.

4.3.45 Fill_area to Fill area_boundary

Each Fill_area is contained within one or more Fill_.area_boundary objects. Each Fill_area_-
boundary bounds one or more Fill_area objects.

4.3.46 Fill_area_boundary to Annotation_curve

Each Fill_area_boundary is defined by exactly one Annotation_curve. Each Annotation_curve
defines zero or one Fill_area_boundary.

4.3.47 Group to Group_element

Each Group contains one or more Group-element objects. Each Group.element is a member of
one or more Group objects.
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4.3.48 Group_annotation_element to Draughting annotation

Each Group_annotation_element is exactly one Draughting-annotation. Each Draughting_anno-
tation is used as zero or one Group-annotation_element.

4.3.49 Group_geometric_element to 2D _geometric_element

Each Group_geometric_element is exactly one 2D _geometric_element. Each 2D_geometric_ele-
ment is used as zero or one Group_geometric_element.

4.3.50 Hatching pattern to Curve_appearance

Each Hatching_pattern has exactly one Curve_appearance. Each Curve_appearance applies to
zero, one, or many Hatching_pattern objects.

4.3.51 Layer to Visibility

Each Layer has display governed by exactly one Visibility. Each Visibility governs the display
of zero or one Layer.

4.3.52 Leader to Annotation_symbol

Each Leader is terminated by zero or one Annotation.symbol. Each Annotation_symbol may
terminate exactly one Leader. Each Annotation symbol used to terminate a Leader may only
be a User_defined_symbol, an Externally_defined_symbol, or a Predefined. _symbol of type Termi-
nator_symbol.

4.3.53 Leader_directed_dimension to Leader

Each Leader_directed_dimension has as a component exactly one Leader. FEach Leader is a
component of zero or one Leader_directed _dimension.

4.3.54 Linear_dimension to Dimension_line

Fach Linear_dimension has the extent of exactly one Dimension_line. Each Dimension_line may
show the extent of exactly one Linear_dimension.
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4.3.55 Linear_dimension to Projection_ line

Each Linear_dimension has as a component zero, one, or two Projection line objects. Each
Projectionline is a component of zero, one, or many Linear_dimension objects.

4.3.56 Model_placed_annotation to Layer

Each Model_placed_annotation is contained in one or more Layer objects. Each Layer contains
zero, one, or many Model_placed_annotation objects.

4.3.57 Model _placed_annotation to Visibility

Each Model_placed_annotation has display governed by exactly one Visibility. Each Visibility
governs the display of zero or one Model_placed_annotation.

4.3.58 Ordinate_dimension to Projection_line

Each Ordinate_dimension has as a component exactly one Projection.line. Each Projection_ line
is a component of zero, one, or many Ordinate_dimension ob jects.

4.3.59 Product_version to 2D_draughting shape_model

Each Product_version is geometrically defined by zero, one, or many 2D _draughting_shape_model
objects. Each 2D_draughting_shape_model geometrically defines zero, one, or many Product _-
version objects.

EXAMPLE 17 - A draughting shape model is not necessary in the exchange of textual drawings
for a product.

4.3.60 Product_version to Organization

Each Product_version is the responsibility of one or more Organization objects. Each Organi-
zation has responsibility for zero, one, or many Product_version objects.

4.3.61 Radius_dimension to Dimension_line

Each Radius_dimension has the extent of exactly one Dimension_line. Each Dimension_line may
show the extent of exactly one Radius_dimension.
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4.3.62 Radius_dimension to Projection_line

Fach Radius_dimension may have as a component exactly one Projection_ line. Each Projection_-
line is a component of zero, one, or many Radius_dimension objects.

4.3.63 Sheet_placed_annotation to Layer

Each Sheet_placed_annotation is contained in one or more Layer objects. Each Layer contains
zero, one, or many Sheet_placed_annotation objects.

4.3.64 Sheet_placed_annotation to Visibility

Each Sheet_placed_annotation has display governed by exactly one Visibility. Each Visibility
governs the display of zero or one Sheet_placed_annotation.

4.3.65 Solid_fill_area to Colour

Each Solid_fill_.area is defined by exactly one Colour. Each Colour defines zero, one, or many
Solid _fill_area objects.

4.3.66 Structured_dimension_callout to Annotation_symbol

Each Structured_dimension_callout has as a symbol zero or one Annotation_symbol. Each An-
notation_symbol shall be a symbol for exactly one Structured_dimension_callout.

4.3.67 Structured_dimension_callout to Text_string

Each Structured_dimension_callout has as a dimension value one or more Text_string objects.
Fach Text_string may be the dimension value for exactly one Structured_dimension_callout.

Each Structured._dimension_callout has as a tolerance value zero, one, or many Text_string ob-
jects. Fach Text_string may be the tolerance value for exactly one Structured_dimension_callout.

Each Structured_dimension_callout has as unit text zero, one, or many Text_string objects. Each
Text_string may be the unit text for exactly one Structured.dimension_callout.

4.3.68 Structured _dimension_callout to Draughting_callout

Each Structured_dimension_callout has as prefix zero or one Draughting_callout. Each Draugh-
ting_callout shall be the prefix for exactly one Structured _dimension_callout.
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Each Structured_dimension_callout has as suffix zero or one Draughting_callout. Each Draugh-
ting_callout shall be the suffix for exactly one Structured_dimension_callout.

4.3.69 Sub_group to Group

Each Sub_group is exactly one Group. Each Group is used as zero, one, or many Sub_group
objects.

4.3.70 Sub_model to Sub_model _definition

Each Sub_model is defined by exactly one Sub_model _definition. Each Sub_model_definition
defines one or more Sub_model objects.

4.3.71 Text to Text_appearance

Each Text has exactly one default Text_appearance. Each Text_appearance is the default ap-
pearance for zero, one, or many Text objects.

4.3.72 Text to Text string

Each Text is composed of one or more Text_string objects. Each Text string is a component of
exactly one Text.

4.3.73 Text_appearance to Colour

Each Text_appearance is partially defined by exactly one Colour. Each Colour partially defines
zero, one, or many lext_appearance objects.

4.3.74 Text_appearance to Text_font

Each Text_appearance is partially defined by exactly one Text_font. Fach Text font partially
defines one or more Text_appearance objects.

4.3.75 Text _string to Text_appearance

Each Text_string may have as an overriding appearance exactly one Text_appearance. Each
Text_appearance applies to zero, one, or many Text_string objects.
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4.3.76 Tile to Colour

Each Tile may have as overriding colour exactly one Colour. Each Colour provides an overriding
colour for zero, one, or many Tile objects.

4.3.77 Unstructured_dimension_callout to Draughting_callout

Each Unstructured.dimension_callout is exactly one Draughting callout. FEach Draughting_-
callout is used as zero or one Unstructured_dimension_callout.

4.3.78 User_defined_hatching to Hatching pattern

Each User_defined_hatching is defined by one or more Hatching_pattern objects. Each Hatching_-
pattern defines one or more User_defined_hatching ob jects.

4.3.79 User_defined symbol to User_defined _symbol_definition

Each User_defined symbol is defined by exactly one User_defined_symbol_definition. Each User_-
defined_symbol_definition defines zero, one, or many User_defined_symbol objects.

4.3.80 User_defined_symbol_definition to
2D _cartesian_coordinate_space

Each User_defined _symbol_definition has as a coordinate space exactly one 2D _cartesian_coordi-
natespace. Each 2D_cartesian.coordinate_space is the coordinate space of zero or one User._-
defined _symbol_definition.

4.3.81 User_defined symbol_definition to Annotation_element

Each User_defined_symbol_definition is composed of one or more Annotation_element objects.
Each Annotation.element is a component of zero or one User_defined_symbol_definition.

4.3.82 User_defined_tile to User_defined_symbol_definition

Each User_defined_tile is defined by exactly one User._defined symbol_definition. Each User.-
defined_symbol _definition defines zero, one, or many User_defined _tile objects.
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4.3.83 User_defined _tiling to Tile

Fach User_defined_tiling is defined by exactly one Tile. Each Tile defines one or more User_-
defined_tiling objects.

4.3.84 View_displayed geometry to 2D_geometric_element

Fach View _displayed._geometry displays exactly one 2D _geometric_element. Each 2D_geometric_-
element is displayed as zero, one, or many View_displayed_geometry ob jects.

4.3.85 View_displayed _geometry to Curve_appearance

Each View_displayed_geometry is governed by exactly one Curve_appearance. FEach Curve_-
appearance governs the display of zero, one, or many View_displayed_geometry objects.

4.3.86 View_displayed _geometry to Visibility

Each View_displayed_geometry has display governed by exactly one Visibility. Each Visibility
governs the display of zero or one View_displayed_geometry.

4.3.87 View_displayed _model annotation to Appearance

NOTE - The appearance of an element for a specific visual presentation is governed by the last set
of appearance characteristics assigned to it. Appearance characteristics assigned after the element
has been defined with a set of appearance characteristics will override those which are part of the
definition. Each new set of characteristics which are assigned will override those previously assigned.
However, when an element is instanced or viewed through a viewing pipeline, the appearance char-
acteristics assigned for that instance or view only apply to that instance or view and will not alter
the original definition of that element.

Each View_displayed _model_annotation has as overriding appearance zero, one or many Apper-
ance objects. Each Appearance applies to zero, one, or many View_displayed_model_annotation
objects.

4.3.88 View_displayed_model annotation to
Model_placed _annotation

Each View_displayed_model_annotation displays exactly one Model_placed_annotation. Fach
Model_placed_annotation is displayed as zero, one, or many View_displayed_-model_annotation
objects.

66

Copyright International Organization for Standardization
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 12/20/2013 07:20:12 MST



©150 ISO 10303-201:1994(E)

4.3.89 View placed_annotation to Layer

Each View _placed_annotation is contained in one or more Layer objects. Fach Layer contains
zero, one. or many View_placed_annotation objects.

4.3.90 View_placed_annotation to Visibility

Each View_placed_annotation has display governed by exactly one Visibility. Each Visibility
governs the display of zero or one View_placed_annotation.

5 Application interpreted model

5.1 Mapping table

This clause contains the mapping table that shows how each UoF and application object of this
part of ISO 10303 (see clause 4) maps to one or several resource constructs (see 5.2).

The mapping table is organized in five columns. The contents of these five columns are:

— Column 1) Application element: Name of an application element as it appears in the
application object definition in 4.2. Application object names are written in uppercase.
Attribute names and assertions are listed after the application object to which they belong
and are written in lower case.

— Column 2) AIM element: Name of an AIM element as it appears in the AIM (see 5.2).
AIM entities are written in lower case. Attribute names of AIM entities are referred to as
<entity name> . <attribute name>. The mapping of an application element may result in
several related AIM elements. Fach of these AIM elements requires a line of its own in the
table.

~ Column 3) Source: For those AIM elements that are interpreted from the integrated

resources, this is the number of the corresponding part of ISO 10303. For those AIM elements
that are created for the purpose of this part of ISO 10303, this is the number of the part
being written.

— Column 4) Rules: One or more numbers may be given that refer to rules that apply to
the current AIM element. For rules that are derived from relationships between application
objects, the same rule is referred to by the mapping entries of all the involved AIM elements.
Global rules are given for each application object or AIM element to which they apply.
Immediately following the table, the rules are listed by number and by expanded name.

— Column 5) Reference path: To describe fully the mapping of an ARM element it may
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be necessary to specify a reference path through several related AIM elements. A single
AIM element is documented on a single row within the reference path column with a symbol
that defines its relationship to the AIM element on the succeeding row in the column. The
reference path column, therefore, documents the role of an AIM element relative to the
AIM element in the row suceeding it. Two or more such related AIM elements define the
interpretation of the integrated resources that satisfies the requirement specified by the ARM

element if a reference path is provided.

For each AIM element that has been created for use within this part of ISO 10303, a reference
path up to its supertype from an integrated resource is specified. In the case of a bi-directional
reference from an AIM element with two attributes, each of which spawns a reference path, each
reference path is enclosed by a set of parentheses. The AIM element that is the root of both
reference paths is documented either between the sets of parentheses or preceeding each set of

parentheses.

For the expression of reference paths the following notational conventions apply:

a)

[] : multiple AIM elements or sections of the reference path are required to satisfy an

information requirement;

b)

() : multiple AIM elements or sections of the reference path are identified as alterna-

tives within the mapping to satisfy an information requirement;

¢)
a)
e)

f)

3

: enclosed section constrains the reference path to satisfy an information requirement;
— > : attribute references the entity or select type given in the following row;

< — : entity or select type is referenced by the attribute in the following row;

[7] : attribute is an aggregation of which a single member is given in the following row;
[n] : attribute is an aggregation of which member n is given in the following row;
=> : entity is a supertype of the entity given in the following row;

<= : entity is a subtype of the entity given in the following row;

= : the select or enumeration type is constrained to a choice or value.

68

Copyright International Organization for Standardization

Provided by IHS under license with ISO

Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

No reproduction or networking permitted without license from IHS Not for Resale, 12/20/2013 07:20:12 MST



1994(E)

.
.

1SO 10303-201

(=0

[1x31u0>~ paudissejun"[eqo[3]
[1x21u05 " uonEIUIsIIdar dINAWOo23]
<= JX21U0d” uoneIuIsaidar
<- SWRIT JOT1xaJu00 Uoneiuasaadar
uoneussaidor
=> [opowr” Funysnelp

HLvd

soeds oreUIpI00D
Tuelsalred 01 [opour
Tadeys "3unySneip (7

1001351957 oLNPW03
<- [1]s1usuIaye19s T OINAW0a3
{1957 2AINDTOLSWI0AT <=} 195 D1NAWI093
<= wol " uoleiuasaidor oiowoad
<= waN” uoneuasaidos
<- [1}swairuoneiussardor
{uoneiuasaydes adeys pz pepunoq £][ed1nowosd
<= uoneiussaidar adeys <=} uonejussaidar
<- uoneussasdas paddewrdew voneiussaidax
dew vonrmuasasdar
<- somos~ Jurddewr oy poddewr
wan~ peddew
<= wan uonejussaidal
<- [1]swaruoneiussaidor
uoneuasaidor
=> [apowl” Sunysnelp

8¢

HLVd

JUSWR[R
Touewoad (7 01 [dpow
TadeysT3unysneip—qz

Qureu-uonejuasaidar
uoneyuassidal
=> [spow 3uny3neip

114

ogﬁ.ﬁomuscvmo._ﬂou

pI |epow

uongyuasaidar
=> [opowl Sunysneip

10T

Jopows Sunysneip

THAOW ddVHS
TONILHONVIA AT

[ %4
‘€LY

v
(44

[1xo1u00~ paudisse un" (eqo(3]
[ixaquoo"uoneussaidar dunowoad)

4OVdS ALVYNIGI00D
“NVISELAVY) dz

yred duaiagey

sy

daanog

JuBRP WV

JudwdP uonediddy

Jgon Ppow adeys unydneap g Joj diqe} suiddepy - | a|qe],

6

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



(OISO

1994(E)

.
.

ISO 10303-201

un” dusg
<= ]Iun”_paureu
um” paurey = jiun
1un
<- [1]spun-ixaju0o” paudisse Jun” [eqofs
1X2)U02” paudisseTjun” [eqofd

LE

54

jun 3ug|

mmTamseaw Y3uay

X4
‘EL Y

187
w

[1x01U00 " paudisse nun"[eqo[3]
[1xo1U00 " UOnTIUSSaIdar dINPW0a3]

HOVAS ALVNIQI00D
“NVISALEVYD

wsumudisse” IoAe] uoneuesald
[1]swen " paudisseuswudisse” Ioe] uonejuosaxd
-> Wil pareke]
wa voneussaider = wanTparoLe]
wy~ uoneuasaidor
=> W pajhls
W WA PofAls
-> wey uoneussaidar
=> waN uoneiussaidal dinowoad
(=> quod
jutod = 10995198 OIIOW0a3)
(=> AT
SAIND = 109387108 OLIoUWI0a3)
193[95 195 OLNOW09T

(4}

HLVd

oKe]
0) JUBUIRR dINRwWosd (I7

(44

100188 125 oLnowoad

INTNATE
TORLLANOED AT

uray paddewt
<= w3l uoneuesaidar
<- [1]suar uonerussaidor
uoneruasardar
=> Jopow Junysnerp

HIVd

[spow—qns 0 [opotu
Tadeys3unysnelp—qz

20U2LMO20 ™~ uonrloUuUe” JunydneIp
<= 20ULLINDO0 ™ UOHEIOUTE
<= W PIAIs
<= )l uoneussasder
<- [Uswaruoneuasaides
uonwussaidal
=> [epow Junydneip

HLVd

uoljeoUUe
“paoe(d [epow 0} [opol
Todeys—3unydneip~qe

yred sduasagey

sy

In0g§

JIWIR WY

jusmap uopedjddy

(panunuod) jJon Ppow adeys dunysnesp qz loj ajqey suiddepy - 1 ajqe],

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1994(E)

ISO 10303-201

©150

wdwudIsse” 1aAe] " uoneiuasaid
[1]swon " paudisse uawudisse” 1o kef “uonejuasaid
> W~ palehe|
wa " uoneiuasaidal = wa T pasake]
wal uonetuasardal
(=> wa uoneuasaidas diewosd
=> no[es” Junysnelp
=> sjuowWRd” Funysnelp) 7#
(=> war paffis
=> 20UALNDd0 ™ UoIRIoUUR

no[res 3unydneip
® 10 Uolsuauip
® SI UOLBIOUUR 43 J[ iT#
X1
1o *arn3digns ‘Joquiss
‘gale {1 ‘damo e
st uonelouue 24) Jj 1 1#
13A¢] 0}

=> 22U3LNO50” Uoltelouue” Sunysnelp) {# S H1vd uoneiouue paoed [spowt
mo[[ed Junydneip
® 10 uolsuowip
® SI UONBIOUUR ) J| 17#
Xo1
10 ‘2In3iyqns ‘[oquuss
(nofes” Sunygneip ‘gale |1} ‘oAmD ©
=> suwR[d” dunysneIp) 74 ST HonejoUuUue ) Ji :|#
(22U1INDJ0™ UoTIBIOUUR 102 (s1uawRs Funysneip) 7# NOLLVIONNY
=> DUALNDO0™ Uoltelouue” Junysnelp) |# 82 ‘9| 10 (eoua1Ind00  UoIIRIOUUR FUNYInelp) 4 TQADOVId Ao
un”a13ue oueyd
<= J1un" patrey
1un”paweu = yun
nun
<- [1]suum X200 poudisse T jun [eqo(3
1X2U0D” paudisse jun [eqo[3 L€ 8% un~op3ue suepd Jun”omseat” aSue oue(d
Jred sduatajey s3[ny [do1n0g P NIV juawap uopediddy

(panunuod) Jon Ppow adeys Sunydneap (g 1oy d1qey Suiddey - [ s1qe]

71

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



©150

1994(E)

.
.

ISO 10303-201

{pZ wswooeid " zsixe
<= juawaoed
<= wayl uoneuesaidar simowosd
<= WA uoleuasodar)

[<- 108 e Suddew won paddew] 74
[<- wrduo™3urddewr dew uoneiuasaidas
dew noneussardar
<- amos” Fuiddewr wioy "paddew] |4

UONBULIOJSTRT] Y]
Jo uonedof 193re] Y], (7#
UojjBWLIO)SUR] Y]

9% [108rey Suiddewr woy paddew] 74 JO UOBOO] 20mMOs A :[#
wol peddew ¢t | [wuo Buiddeurdew uoneiuasardar] [# UoleULIOJSUe)
8E°9 | ¢£F walpaddew TIAONW 901
(mara"uoneuasaxd
<= uoneussaidar uoneuasard
<= X0 unneuesaid- Anpiqrstam T uapuadap Tixauod
Anpgistam T yuspuadop Tixajuod
<= ANMIqIsIAUT) qZ#
(Anjrqistaun) ez MQIA TR UL page[dsip
[HswensqistauT AuIqIstAuy 9q o110U st pue
-> W spqIsIAul M31A ' 0T papafoxd
w2 po[Als = weN 9qisiaut s uolerouwe Y JI (qz
W pafAls MITA
(=> {#>u2un000 voteiouue Funydnelp <=} 22uaLINOd0 T UoIEIOUUR Awe ur padeydsip aq o1
(=> 20UsLIMI>071xa1 UOlRIoUUR 10U ST pUe SMIA UIOW
22U3LMDI07 %31 UOLIRIOUUE = JUSWR[ Jnoj[ed” SunySneip) o auo ot papaford
(=> aouaumooo joquiks TuoITRIOUUR ST UOlIBIOUUR U1 J :B7#
AAUILMII0”[0qus T UoNEIOUR = 1USWS Noe FunySneip) nojfeo Sunydneip
(=> 20ULMIO0 eAINd " UONRIOULR ® 10 UOISUIWIP
FIUBLMOO™SAMD UONRIOUUE = JUSWRY Jnoffed” SunysSneip) ® S[ Uolelouue oY) JI :qI#
U2Woa ™ noes” Juny3nesp 1%9)
<~ [t]swawos moyres~SunySnerp 1o ‘aindyqns ‘Joquiks
noj[es~ FunySneip ‘eare [[IJ ‘oalnd ®
=> s)uswala” JunySnesp) qry st uorfelouUe 3y J ‘Bl
(=> d0uaLINIo0~ UoHEIOUUE An[iqisia o3
=> 20USLN200™ UoneIoUe SuNySnelp) els HLVd uonelouur paoejd [epows
ped duargjy s3Iy |321nog W[ NV juawd uoyesnddy

(panunuod) Jop) ppout adeys Sunysnesp (g 10j sqe) Surddeyy - 1 9jqe],

72

opyright International Organization for Standardization

rovided by IHS under license with ISO

sharabiani, shahramfs

University of Alberta/5966844001, User=:

Not for Resale, 12/20/2013 07:20:12 MST

Licensee:

lo reproduction or networking permitted without license from IHS



1994(E)

ISO 10303-201

(©150

uotreluasaidal NOILLINIA3d
=> [epow” Suny3nesp 102 [epow” Bunysnep TTAAON"4NS
[epow 3unydnep
<= uonriuasaidal
<- uorneuasaldar” paddewr-dews vonetuassidal
dew uoneyuesaidorx
<- 20mos~ Suiddewwan paddews uonIujop
woy~ paddew HLvd “lepowr qus 01 fepows gns
yred duaiajey s3[ny {92anog JuuURP NIV juawae uonedl|ddy

(papnpuod) Jon Prpouw adeys Sunydneap (g loj 3jqer surddepy - 1 s|qe],

73

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



(O180

1994(E)

-
.

I1SO 10303-201

P 20.M0s 30IN0S ™ [BUIAXD
J0In0S” [BULIRIXD
<- 20MOS WIN_ PauTjap A[[RUIaye
W poulfep” A[[euIoNNR

0UAIRJAI W0)

=> (U0J AN pauyap” A[feuIalya 1€7 PU92IN0S92IN0S ™ [BUIAIXD
PITW W pAuLjop” A[[BUIIXD
W2l paujep” A{[elLIaixe _ ~
=> JUOJ PAmMOTpauIjep” A[[RUIIXd 1v P WL WIS paUljop A[[RUINIXd SWIeU” Juoj
INOJ™ANIT gaNIdad
€ k4 0]~ 9AMD ™ paulfop” Af[RWaNXd TATIVNYALXH
Pl 22.M0S20.NOS ™ [BILINIXS
23mMos” [eUIiXe
<- 90mMOS WA pauljep A[feulopxa
wall” pauyep” A[[BUWISIX3 ~
=> 3118 Yoty pauIjap Aj[PlIIXa it P 92I0s°30IN0S” [RUIIX3 soualajes Sutyorey
PITWI WS pauljap A{fBUIIXd
Wl poutyep” A[eUIa)Xa _ ~
=> o[ f1sTYorey paulep” A[[euUIaIX 18 PrwSI WA pIULop” A[[PWINXe Jureu” 3uryorey
ONIHOLVH aaNiddd
9 315 yorRY pauIJep” A[[EUINYXS TATIVNYALXT
199]35 7 JUOJ ]A1ST 2AIMD
102[es TIHOF T[A1ST2AIMD = 15295 IUOJ OAMO PIEIS IO JUOJ 24N
109[2S U0} IAIND PA[BOS 10 JUOJ 2AIND ~
<~ JUOJ 9AIND'I[AIS”SAIND Ewu B
31415 oAInd HLVd 01 oouereadde aamo
Inoj[od
<- MO[0D™ 2AIND9[AIS™ SAIND msc_ou
J1AIS PAIND HLVd 01 2ouereadde aaInd
9 IPIMToAIND 2[A1s 240D Qpim
oF SURW'S]A)ST SAIND ajo1” Bunydneip
9 31415 2AI00 GONVEVEIdY dANND
B4 Ino[oo ANOTOO
9 Po[as a1 £1s"uoneEjuasaxd JONVAVILIV
qied adwaIsey sa[ny [92an0g JjuomaPe NIV Juswdpe uonedtddy

Jqon sdueseadde jo syusuRpP (7 10§ 3qe) Surddepy - 7 dlqe],

sharabiani, shahramfs

University of Alberta/5966844001, User=:

Licensee:

opyright International Organization for Standardization

rovided by IHS under license with ISO

Not for Resale, 12/20/2013 07:20:12 MST

lo reproduction or networking permitted without license from IHS



1994(E)

ISO 10303-201

P WRIWAN pauIop AJfewIalxe
Wl paurep” A[eulelxe
=> [0QWAS”pauijep” A[[euIalxe
JoquIks T pauTJop T A[[BUIAIXS = 10935 [oqUIASTpaUIIap
109[9s T [0QUIAS T pouljep
<- uontuyep-foquiks~pauyap
[oquis~paujop
<= W) uolnrejuasaidal oinewoasd
<= Wl uoneluasaidal
<- WRIFWAI PIJ4is
Wl payhis
=> {2oucundd0 uoneloUe” JunyIneIp <=} 20ULN00 UoIEIoUUR
=> 20UALINDDO ™ [OqUIAS UOIJEIOUUe

It

P WA Wl pauljop AJ[eula)xe

awreu” a1}

{ foquiAs T pouljopA[[RUIRIXS = 109]3s [OqUIAS pauljap
1038 [OqUIASpautjep
<- uonulop [oquisspauljep
[oqQuIAS~paurjap

<= W uoneuasaidar ornewoad

<= W) uoneruesaldos

<- WIWIR pajhIs
Wl PfAls
=> {20Ua1nd20” uoleIouUe FUnNYINelp <=} 3DUALNID0™ UOIfRIOUUR

=> 2DUALMOI0™ JOqUIAS™ UOlIRIOUUR |

9t

95UALIND20™ [oquIAsTUOITRIOUUR

AL dINIIad
TATIVNYALXA

P 25MO0s90IN0S” [BUIIXD
20IN0s” [BUINX
<- 2DIMOS WA~ paulfep” A[{RUIAIXD
way " pautfap” A[[euIaixa
=> JU0J71X0) pauljep” A[[euleixe

v

P1 20IN0S'301NOS [RUIA] XD

30USIJa1 U0}

PI WA WA pauljop” A[[eUIXQ
WAl pauijop” A[[eulaixe
=> JU0J 71X} pauljep” A[[euIaixs

44

PI W WY pauljep” A[[ewa)xa

auweu uoj

9¢

Eid

U0} 1X9) pauljap” A[[eUIaIXS

INOA™LX3 1 danNIdda
TATIVNYALXA

qied adusiajey

sapny

asanog

JuRIRP IV

juswafe uopedyddy

OISO

(panunuod) Jor) sueseadde jo syjuaudp (7 10} 31qey Surddepy] - 7 sqe]

75

University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MST

Licensee:

Copyright International Organization for Standardization
No reproduction or networking permitted without license from IHS

Provided by IHS under license with ISO



(€)150

1994(E)

.

ISO 10303-201

oF

a[3ueaul] yoley
‘Furyorey eyf1s vare 1]

AU

9

Suryoreyafs1s ea1e 1]

NYALLVA ONIHOIVIT

WU Al BRIR[[1)
a1AIs BRI
[HsaisT g o108 TRaIRT 1)
<> 123[as a1 K1sT[Y

9

awreud[ {15 eaIe [J1]

ajor 3unyineip

9t

1afes o[ sT I

JONVIVAddY
VIV T

PI30MOS 30MOS” [RUIN XS
M08 [RUIIXD
<= 20INOS WA pauLjap” A[[RUIR X
way pauyap” Ljjeuialxa
=> J[AI1S” T patngep L[[EUIaIX2

It

P17 90IN0S 201008 [BUIRIXD

Qoua12jai” Fun

PU W WaN paurjep” AJ[BULIDIXD
Wl paurep” {[[eul)xe
=5 214157 [ paurgap [ xa

It

P W1 W21 PaulJap” AJ[RUIX

Jureu” Fuyn

9t

SIS paunjap” A][RUINXD

ONITLLUANIAIA
TATIVNYELLX:

P17~ 20 H0$ 20IN0S T [RUIIXD
20IN0s T [RUIAIX3
<- 2DIMOs Wl pauljap”S[[eulalxa
Wop” paulap” |[euldxXa
=> [oquILs” pauyapA[eIg)X
JoquuIAsTpautjap” A[[eulalxe = 193]9s T [oquiss T paulfap
1238 ToquAs Tpautyap
<~ UONIULIp [oquss ™ pautjop
[oqu s paut)ap
<= wal " uonejuasaidar dmawoad
<= wa uoneyuasaidal
<- WA WA pafAIs
w1 pajhis

=> {9dUaLnd20 uonEIoUUR FUNY3neIp <=} 20USLINDO0 UsHeIouUe

=> 20U2LINdY0™ [oquAs~ uolejouUR

|14

P17 221N0590MN0S  [eUIXI

ES1ic) & 63 et )

[VILAV RERTIESETEN |

sy

adInog

Juoup WIV

juawRR uonedddy

(panuniuod) Jop Idueseadde jo sjuswdp (7 Joj 3jqe) durddepy - 7 sjqeL

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1994(E)

ISO 10303-201

(O150

[wprwTxoq
YIpIATXOG = 103]2S T OHISLISJORIBYD T X0q
109[35 JIISLId1oRIBYD X0
<- [{]sonsuapereyd sHNSURoRRYY” X0q Ylim ™ o[A1sT1X21]
4312y x0q
Wy TxX0q = 102138 DNSLIANRIRYD T X0q
123[9s T ONSLIRIDRIBYD T X0q

<- [1]521S112108 /Ry SOIISLISI0BIRYD X0q YIM ™ 2145 1x21] [+17 [qip1m~xoq]
SONISEIAIORIBYD ™ X0q Yilm o115 T1Xa) 9% [y81oy~x0q] onel padse 1aperRY
SIX® UR INOGE PAIOLIW
3 01 ST X3 J] :7#
(o714 ([sonsueioereyo” xoq Yum o[L1sTIX91) SIX® U JN0ge paloinuw
9t [foimw ™y 2[A1sTIx1]) 7H# 9Qq 01 10U SLAXON J] S [#
op | (sonsusprry Yoq yia 3A1sTIXeY [# | HONVAVALIV LXAL
Inojod
<- MOJOO [[1j"IN0[0d 21 K15 BaIR T |[1J
INO[0d K15 B2 {j1) HLVd Mo[03 0} BaIR ™ [{1} pljos
or 100[00” 9fA1s” BT [[1] VAV T4 dI'10S
Juoj )Xy paurjap aid INOA
=> 1uoj 1xa1” pauyyepaxd Sunydnesp 9¢ "g€| 10T 1u0j1¥9) paulyap”ard Suny3nesp TIXALAANIEHIAdAd
1U0J AN pautjep aid INOH
=> U0~ 2Amd pauljep” aid Sunydneip te'cl 10z o eAamd” pauyap oid Sunydnerp TANIT AANFaTId
mojoa " pauijep”aid
=> no[od”pauysp axd Junysnesp 0t 107 mojod pauyepaid” Sunydnesp ANOTOD AANIHFATIL
9t 103[esJU0S OJAISTeAIND INOATANI'Y
2[AISToAIND
<- astrereadde” su] Tyarey 3uryoiey 9fA1sT eaIR 1) souereadde” ea1nd
urgprey olisTvate 1} HLVd oy waedSuryorey
1010v) "readar1olor] 1eadal  uonop U0
10pey eadar uondanpTauo
<- AUl Yoy Ixau jo TS Buiysiey o KisTeare T (1 l10j0e) 1Radal
Sulyoey o] A1 eaTR |1 9t ‘1010e] jeadar uotpanp T auo uawadedsip
yied 3ouaae)ay sa[ny [321n0g WU NIV Juswspe usyesyyddy

(panuiuod) ,Jon ddueseadde jo sjuswdP (g 10j 31qe) Suiddepy - 7 sjqe]

Copyright International Organization for Standardization

Provided by IHS under license with ISO

sharabiani, shahramfs

University of Alberta/5966844001, User=:

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



IS0

1994(E)

ISO 10303-201

ino[oo
<- INO[0DT1X31' U0 paurjep Joj ofA1s 1xa1
1UOJ ™ potfap™ I0f 9]A1ST1X3)
JUOJ ™ pauIJap 10) 2[£1ST1XA1 = 10938 2418 IapeIeyD
10[es 9 A15TIo0RIRYD
<- douereadde” reereyo-o[A1sT1X01
91AIsTIX
=> SOIISLIDIORITYD ™ X0q M~ 9[41sT1X9)

HLVd

mojod 01 souereadde 1xa)

J[3ueTue]s  x0q
J[3ueue{sTY0q = 102]35  ONISLIRIORIBYD X0q
109[2s TONSII0RIRYD ™ X0q
<~ [[]sousueRYD SONSLISIORIRYD™ X0q YIM 9[A1s 1X
$OMISLI9)0RIBYD T X0q YItm o[ A1sT1%Q)

9

o[3ue re[s"x0q

9[3ue jUre}s” IeRIRYD

[wpim~xoq
YIpIM™ ¥oq = 10938 DIISLIS0BIRYD X0q
103[2s TONISLINIBINYD ~X0q
<- [{]sonsiepereyo sonsuoereyd xoq ylm 9]K1s 1%21]
[yBey xoq
WY~ x0q = 109[3sTONSIIAORIRYD X0q
108[9sdNIsLIORIRYD X0q
<- [1]sonsusiorreyd sONSLISIdRIBYD ™ X0q UM o[4S 1Xa1]
SONSLISIORIBYD ™ X0q Ilmo[A1sT1Xa)

i
9

[mpwn~xoq]
[18roy"x0q]

J[eds  RPeRIeYD

s[3ue o101 X0q
913ue T a1RI0I X0q = 19[S T ONSLRIORIRYD” YOq
109198 01ISLIROBIBYD XOq
<- [1]sonsiRPBIRYD SONSLIGIDRIRYOD ™ X0q Iim ™ 3A1s™ 1%
SONSLIRORIEYD™ XOq M To]A1sTIX}

9

2[3ue o101 X0q

s[3uwe uonrION JoRIRYD

qied dualsyey

sy

3a1nog

JuURR NIV

jmawRp uonedjddy

(panuiuod) jo() duereadde jo sjuswdp (g7 J10j diqey Surddeyy - 7 d|qe]

78

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1994(E)

ISO 10303-201

O150

mojoo
<- [0QWASTJOTIN0[0° INO]0D T [OqUIAS
InO[00™ [oquiAs
MO0 [OqUIAS = 103[as ™ o[&1s T [oquIks
109705 91415 T [oquuAs
<- joquiss™Joapf1s o[ 1s T oquLs
21£1s [oquugs
J1fisToquuks = a[asTe[A1s T uonejuasaid
102125721415~ noneluasaid
<- [1]sap1s uswusisse o[ A1s T woneuasaid
wawudrsse” (415 voneruasaid
<- [1]so[f1s" wan"pof1s
wa) TpafAhIs
uoneloute” Juny3neIp <= 20UIND20 UONEIoUUE
=> 0OUALMDO0 ™ [OqUUAS T UOTRIOUUR

=> {20UaLNId0

HLVd

Inojod 01 21

{Toquiss a[&s T [oquiks o ap1s eI T [l
-> 3DUALMDD0” [oquILs  UONBIOUUE }

ot

QOULIIND20™ [oqUIAS ™ UONBIOUUR

JTLL

ot

10028 1UO0J

INOS LXHL

199[3sTJU0J
<- JUOJ[RINNT1X)
[RINI]1Xd)
([BI21I]1X21 = J010RIEYD 107 1X3)
1010BIRYD 107 1XA)
<- [1h¥a1" paapjooxa) ensodurod
1xa1 ensodwoo)
<= wanuonejuasaider dupwoad
<= W uoneuasardal
<- WN WAN pajhrs
{ 27U LND30 71X 21T USIIBIOUUE <= JJULMID0 ™ UoHRIOUUR <=} W pafkis
[1]sapf1s won "pajAis
-> Juawudisse” af{1s T uoneuasald
[1]sorf1s wowudisse a1 S1s "uoneuos axd
-> 109p0s 2[A1s T uoneuosaid
ATAISTIXA = Pafes o[ A1sTuonruasaid
a1f1sT1%Q)
=> SONSHIRIIBIRYD™ XO4 Ylm 3jA1s 1%l

HLVd

JuojJ 1X3)
01 2oueIvaddexo)

ysed aduarafay

sajny

ERS1 TN

UBWID NIV

Juawsp uonyedddy

(panunuod) o) sdueseadde jo syjuswdp (g 10j d1qe) urddepy - 7 d[qe]

79

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



(O150

1994(E)

.
.

ISO 10303-201

{dew voneussaidar JoquiAs
<= dew uonejuasaidal
<- 20.mos” uiddew wan " paddews
{jvqussTuoneiouue <=} wa) paddew
<= wal uonejudsaidas
<- warwa pais
Wl pajAls

=> {20U2Und20~ uoiEIoUUE” FUNY3nelp <=} 20UIUNII0™ UoITRIoULR

=> 20UIIMDI0” JOqUIAS UOIIRIOUUR | oF DUSLINII0 ™ [OQUIAS UOIjBIoUUR FHL AQINLIAA IS
o 151 wiayred juoy o f1s A0 uroned
9t QuUreUUO) 2[A1sToAIND aulel
INO1
3 9% 1Y a[£3s”aaInd “ANIT QINIHAd IS
Suryorey~a[A1s v2uR T
Juiyorey o1 A1s Teare T 1) = 109105 TR A15T (U
wafas oISy
<- [sapAisTyapAis TR g1 woned Suryorey
RIRVEIN R AT HLvd 01 Sulydjey paulgap”Iasn
{Buryorey” aplisTeare T 1y = opasTolA1s T
Pafas 15[y
<- [1)sapfasTyyrajfis T eare T Iy} ONIHDLVH
2psTeareT Y 9F ajf1sRare iy “AANIFHA ¥gSN
9t parq3i mofod uotyodoid pai
sweuruoniedtjadsTInojod
uonentynadsInojod
=> (317 Inojod 9 awreu vonzedtyivads”Inojod ureu
ot u2013'q3 1 Ino[0D uontodoid usard
o anjq'q31 Inojod uonodoid aniq
ANOT0D
9 Q31 1m0j0d “JEANLIFd ¥Gsn
yred aduarajey s3[ny |adanog WP NIV yuawap uonediddy

(panunuod) Jopn dueseadde jo sjuswdp (7 10j d1qey surddely - 7 djqeL

80

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1994(E)

-
=)
“
o
=
o
S
Lo
®)
w
g

ONIILL
22 so[n o K1s"vare 11y TAANIIIa ¥dsn
dew uoneluesaidar joquss
<= dew” voneuasaidar
<- 20mos” Surddew way peddew
{{oqus " uoteiouue <=} W paddett
<= wal~uoneuasadar
<- WA WA paiirs
wal Tpajhis uoINuIjop
=> {2ouaundd0”uoneloute” unydnelp <=} 90USLINDI0 UOHE]oULe Tloqui{sTpauljop”Iosn
=> 30UsLND00~ [oquWIAs “UotEIoUUR HLVd 01 2[11”pauljapIasn
yred aduasagay sa[ny {ddanog JueuwRe WIV juawad uonedddy

(panunuod) Jo) dueseadde jo sjuswdpP (7 10j djqel suiddepy - 7 djqe],

81

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



IS0

0

1994(E)

.
.

ISO 10303-201

ot

aess 3ulsan o[£ "vore (|1

Jeds

10108] T Radar puosas1otoe) 1eadal uondaupToml
fo1oe] reador uondapToM:
<- wired SurursapTapf1s 20|
Sapn T RlA1s TR [}

o

10108} TRada1” puooas
-1010%J” Teador uonOANp oMl

7 1010aTeadas

J0108) 1eadosiowe) 1eadar uondanp Tsuo
10108 1eador uonpanp Suo
=> 10108J 1eadar uonanpTom)
<- wared Bursan o {1sTRaIe Ty
sanTapkisTeare T Iy

9

10108) 1eadar
*1008) 1eadar uonpanp suo

17101904 10ad21

UonoAIp™ jorpz uawedeld gsive
pZ wawdefd Zsive
Pz wewde(d zsive = juswooe(d zsIxe
wawaoe[d zsixe
<- waweoed e dm oquiks
1e3re1 [oquiks
(<= won uoneussaidal dLnawoad
<= WA uonejuasaidar
<- 198re)” 3uddew wai paddew
{loquisTuonelouwe <=) won paddew) 7
(<~ 1231myjoquuis—paurjep
{ToquIAs paujap T AjRUIIXS = 139[3s” joqui4s “pauljap
1031357 [OQUUAS” paujap
<~ UOIMULAP {OquAS ™ paufep)
[oquiAs " pautjop
<= W uonrwosaidor o1ewosd) [#
<= wall uonruasarder
<- W' W~ pajAIs
WAl paykls
=> {eouaundo0~uolrloute " 3unydnelp <=} ADUBLINDI0 ™ UoTIRIOUUR
=> DULND00 ™ [oquIAS ™ uolEjouue
<- [oquis a[A1s YN [oquAs o o1 15 Bore [
S1K1s YN ToqUIAS T o[ AIs RarRT[[1]
2ﬁmnﬁ_kl_on&awﬁﬁ:JE:JE«-.:: = 1oas” adeys” 2 offas vaaR (1)
193195 adeys "o o K15 vaIE |1y
<= [1)saqursequTolfys vRre T Y
SO 9[AIS BRIE T {[1)

(43

uondUp~ Jarpz T Iuswdded ZsIxe

S[Tpauysp Jasn
B SLPIsn 211 2u3 31 74
[N paulyapTAqjeRIXS
ue st pasn 2111 2yl JJ (14
Jdue

yed adualajey

sy

a01nog

R NIV

juduRp uonedddy

(Panunuod) jJon) ddueseadde Jo syuswap™ (7 10§ jqer Suiddeyy - 7 sjqey,

82

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1994(E)

OIS0

ISO 10303-201

o

‘pawuasaid
2Q 01 J0U 3Ie SJUIWI[2 PIIBIDOSSE
uaym Aquo prjea Sutddey g1 ON

Anpqrsiaur

ALITIFISIA

ADUALIMN20 ™ [oquiAs " uoIRIOUE
< joqudstapAIs Ty ToquiAs T o 1T eare T
EYRSERR AN (7a 11 ECIETH T RO =3 L 1)1

D1 T T foquu s o apis Teale T {1y = 1oages” adeys oo K15 vRre T [y

1231as~adeys o T or A1 AR (1)
< [HsaprsamTaplisT vareT Yy
s K1sTeIR (|1}

I

HLvd

3[n 01 SuIy paurjep”1asn

yred aduasapey

sa[ny

ERRLLIN

JuURR NIV

uaw3d uonedlddy

(papnpuod) jo() duelteadde jo spuswdp (17 10§ a1qw) Surddeyy - 7 sjqe].

83

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1994(E)

ISO 10303-201

[103re1 3urddewa wian~ paddew
{o[ersTynwTpz ToSeun viswren <= afewnn visured <=} wal paddew
2omos~ 3uiddew w2 paddewr
-> {2desn"eIowe) <=} dewr uonwuasaidal
wm3uo~Furddew dew ™ uoneiussaerdax
-> wan” uoneuesaidal
=> Wl uoneiuasaidar dinowoad

uone[sues] Jo 123re] 74

=> [opouwl” elatred 9 {1981 Surddeur wion "paddewr] 7# Uole[sURI} JO 0INOS :[#
=> 7p~ [epoll "ejouwred} 7# ot [mopuim™ma1A'Zp [opow eiduwed] [# uolejsuen
J[edS'2[BIS i P adeul vIdUIRD
S[eos” Yin Tpz T odeun Teaowed
<= 33wl elawed
<= waN paddewr
ao1nos™ Fulddewswan~paddew
-> {o3esneroured <=} dew uonejuasadal
uduo~ Surddewrdew uonejussardos
-> wa T uoneiuasarder
=> W~ uoneuasaidar dinowood
=> [spow eIdWED
=> 7P [epow elowed 102 J[e0s oreds Yim T pZ oSew eIoswred Q[eos
9% MOPUIA~ MIIAZP [SPOW BIIWED Swddip
NOILLINIHEd
9 Zp_[epow” eloweo “MIIA ONIMVIA AT
yjed asusiajoy sa[ny [edanog JudURP W]V judwdp uonedddy

A0 Suimara pPpowr (Iz JIoj o91qey Surddepy - ¢ sjqe],

84

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1994(E)

.
.

ISO 10303-201

{(sa1m0)
(urod)
<= Wi uorreussaidar oupwWoa3
<= wan” uonwuasaidar
<- WANTwWN pojhls
wall” pajs}

oY

Wl pohis

AALINOTD
TAQIAVIdSIA T MAIA

{2ousunod0” UoITRIOUtE UnY3NEIp <= 2DUSLNOI0” UOHBIOUUER <=} W pI[Als
<= wall” uonejuasaidal
<- [1]swaruolpuassidear
{jopouwr 3uny3neip <=} uonejuasaidor
<- uonejussaidar paddeurdew uoneussaidas
{o8esn eowed <=} dew uonrussaidal
uduo~ Fuiddewrdew uoneiuasaidor
-> waN~ uonejuasaidar
=> wall uonriussaidar omawosd
=> [3poW vIoured
=> 7p [opowi elawed

HLVd

uoleloUUR

“lepour pakefdsip
TMIIA 01 UCTIULJIp
TmaTAT SutmeIpT QT

((oa1m0)
(urod)
<= wal uoneussaidar suowoad
<= wan uoneiussaidor
<- WRN WA pafhis}
W pIhis
<= W uoneruasaidor
<- [1]swayruoneuasaidos
{1opow3unydneip <=} uonejussaidor
<- uoneuassidar” paddewrdewr uoneiuasaidos
{98esn eroureo <=} dew uoneiuasaidal
widuo uiddewrdew uonejussaidar
-> wan” uonejussaidal
=> well” uoneussaxdor dimowosd
=> [opoul” eIsuIed
=> 7P [epouwi” eIowWwed

[4

HLVd

Anaswoa3 pakerdsip
TM3INA 0} UOTIUIIP
TmtATSmmelp (7

yred Uy

so|ny

a0un0g

AW WIV

Juaudd noyedljddy

(paNuUnU0d) Jo) Suimals [Ppow (I7 40j djqe) Surddey - ¢ 9|qe],

85

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



OISO

1994(E)

»
-

1SO 10303-201

NOILVLONNY THAOW

»ou:ucsuoo.\:o_ﬁuo:qmlwc_iw:m% <= 20USIINY50 UONBIOUUR <= WA pa[hls} ot wR pafhls TgAAVIdSIA MIIA
Lumiqrsiaut
[1]swen "oqIstaur U[IGISIAUL
-> WAL S[qISIAUE
ol paA)s = WA vjgistau Anpiqisia 03
wal paff1s HLVd A1jowoa3” pakerdsip” mata
([+1A1s2A1MD
af1579Amd = PofesojAs uolreuasald
Popes T3S Tuoneesaid
<- Emu_?m‘Eo:._:m_wwm\o_bmlco:ﬁ:omu.ﬁ
wewuSisse o) K1s uoneuasad]
[ma1a”uoneuasasd
<= uotreuaseldas uoneluasaid
<= uonrejuasaidal
votreluesaidal = 109§s X210 2[A1s SONSTIvRIRYD
19925 1X9)U0d 9[AIS oueresdde
<~ 1¥3]U007 3} A1 1X0IU00~Aq o K15 uoneuasaid JUSIDIJIP (IM MOIIA QUO
10105 Aq o1 A1s Tuoneruasaxd werp 210w Ul pajussard
<= Wwoumdisse s[A1sTuoneiuasaxd]) 7x SI JUAWDTD A1 JT ‘T#
(115 2AIN0 sonstopRIRyD
af1s"oamd = Pojoso[K1sTuoneuasad souereadde sures
ofes a1k1s uoneuasaxd Y UM SMIIA dTow
<- [1]so1£1s WowruSisse o[ A1s "uonEuasald 10 U0 Ul pajuesaid
uowudisse"o[l1s uoneuosaid) [# ST JUAWSYS Y JT *1#
<- [1]sajfrs uran pajAis souereadde samo 01
wan pahls 67 ‘61 HIVd Anowoog pakeidsip”mata
100125 1es T oInowWoa3
(3AMD = 1091957195 DINSW03
2AIND)
(1urod = 1097257138 dLRW03
urod)
<= won uoreluasaidol oInewoad
<= wall uoneusesaidal
<~ WwArwa pofAls WSWI dewWoad (7 01
won patf1s HLVd Answosd pakeldsip” mala
yred aduasRey sa[ny [3dano§ W NIV juswap uofjedtjddy

(panunuod) Jor) Suimala Ppour (g 40j djqe) Swddepy - € 31qeL

86

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1994(E)

ISO 10303-201

CCSO

(sjuaware” Juny3nelp
=> noj[[es” Sunydneip
[1}s1a0o-nofes” Junysnerp
-> JURUIR[” Inefed” sunydnelp
(20u21IN20071X91” UOIIBIOUUR = JUIWS[ jno|[ed” Funydnelp
DUILMDO0™ 1X2)” uolelouue)

(20u21Mo00 [oquIASTHOTIBIOUUR = JUdWR[2” nojjes” duny3nelp
QOUALNDI0 ™ [oquAs—UoTRIOULR)
(35U2IMO307 24D~ UONEIOUUR = JUAWA[2 T IN0j[e Y Sunydneip
20UIINOD0T IAIND ™ UOIRIOUUR)
<= {2ouaunddoTUONEIOUTR 3URYSNEIP <= 2DUILNDI0™ UolelouUe
<= WA pI[AIS) T#

{(23u2LN250™ UopEIvUUE FulySneIp
<= DUALINDDIO - UohROUUR

nojres Junydnelp
B JO UOISUSWIp
® ST UONBIOUU® YI J] :Z#
1X31
10 *2IBINS ‘[oquiks
‘eale [{iJ ‘2amd €
S uonevouue a4l Jj : [#
uoterouue” pade[d [opow
0] UolRIOUUR

<= AN pajsIs) [# HLVd T[apowr pafeydsipTmora
([wares o f1s vonwuasad
<- [1}sapf1squarudisse o[ £)s Tuoneuas aid
watudisse 215 uoneasad]
[waaTuonewuasaid
<= uoneuasaidar uoneuasald SONSLIOEIBYD
<= uonriuasaida atrervadde
uoneuasaidal = 1921087 IXMU0d” 2] K18 JURIJPP )IA M1A JU0
1afasTIXaues Taris uet]) a10wW ul pajuasaid
<= IXAUOD AN IX2IU0D T AQ o1 Tuoneuasaad ST UONRIOUUE 2yl J :7#
1X210007 397 o1 T uoneasaxd SONSLIdRIBLD
<= uawudisseT o418 uoneuasad]) 74 auereadde awes
(oafsTa s uoneuosaxd AU UM SMITA 2ol
<- [1}saps1s uawudisse oK Tuonrasad 10 2uo ur pajuasaxd
praWUSsse oA uoneuasard) 1# ST UOITIOUU® A1 } : [#
<- [1[sapis o Tpajsis aouremadde 03 wonriouue
wan Tpaf1s 61 HLvVd Trepow” LepdsipTmala
ed dusaajay sa[ny [934n0g JLIETIEIEN7N) A% judwsp uopedijddy

(POPNIPU0I) o) SUIMAIA [Ppow (Jg 10} djqe) suiddepy - ¢ ajqe].

&7

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1S

(¢

i

1994(E)

.
.

1SO 10303-201

mun”yidue]
<= JUun” paweu
jum”patirey = J1um
nun
<- [1]snun X auod” paugisse jun [eqol3

1X21u0>” paudisse N [eqo[3 1€ I+ nun~ p3ug| nunTamsedw” YP3ud]
4 87 [3x=100”paudisse Hun” [eqof3] HIVASTALYNIGAOVO)
CIv| T {1x21u00 " wonEIUSs2Idr 21O W0S3 ] TNVISILNVYD)
(uoneziuedio pue uosiad
uoleziued1o pueTuoslad = papesTuoneziuedio uwostad) g
(uonezmedo

uoneziuedio = Pafes uoleziuedio uosiad) 74 uoleziuesio

(uosiad ue urypas uosiod
uosiad = Pajas Twonezmedlo uosiad) 14 e £q paaoidde i tvg

193[as” uoneziues 1o "uosad uoneziuedo ue
<- uonezivedio uoslad voneziedio uosiad [eaocidde £q &uo paaoxdde jj iz

uoneziuedio “uosrad”jeaoidde uosiad
eaovsdde”pazuoyine uoneznredio uosiad [eacidde e Aq Aquo paaoxdde §| [
> [eaoxdde HLVd uoneziuedio 01 feaoxlde
it [2ag) Teaoidde uonduosop

MNEp IRpUA[RD
<= awep
Aep = DJajas” awi T a1ep
100125 2wy drep
<- awny”aeprowm”21ep [eaordde
own~a1ep eacidde
[eaoidde”parepaum “o1ep T eaosdde

> [eaoidde 1t P~ Iepus[ed Aep
1 1§ feaoidde TVAOYUddY
¥4 iy [xarmos”paudsse 1un [eqoi3] HOV4S ALVNITI00)
‘LY r4 [ixa1uoo " uoneuasaides dinowood] TNVISALAVD dT

yied aduaiajay sa[ny |3danog JuBWIR NIV juourap uopedddy

JO() UONBJIISIUIWIPE pUE 2Injont)s guimeap loj ajqe) uiddepy - p ajqe],

=&

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1994(E)

.
.

ISO 10303-201

©1s0

89

IS1JIUSPT UOISIASIUOISIARI BUIMEBIP
UOISIAI 3Ulmelp
=> UoIsTA2l 3urmelp” Junysneip

101

ISUJIIUSPT UOISTASI'UOISIADI SULMEIp

pi uoisIA2l Sulmelp

IaqUNU SUIMBIP UOINIUIJOp SULMEIp
uonuIjop” 3uImeIp
<- IPIIUIPT SUIMEIP UOISIASY Ulmelp
UOISTARI Surmelp
=> UOISIAQY Fuimelp” Sunydneip

101

JqUINU” SUIMBIP UOTHULJOP  SUlMeIp

ldquinu” Julmelp

SWEUDENU0D
1OBIUOD
<- 10RIJUCD” paudisse ustmIudisse 10BIUO0D
JuowudIsse 10eNU0d
=> JuourudiIsse 10enuod” Junysneip
(1}swairjusurudisse 1oenuod Sunydnerp
-> W~ paenued
UOISIASK SUIMEIP = W) PIIOBIU0D
UOISIARI JuimeIp
=> UoIsIAel Juimeip” Sunydnelp

142

AUIEU OBIIUCO

QAIUIIJ2I PBNUD

uoistAal_ uimeIp
=> uoIsiA2J Surmelp” Sunydnelp

67

102

UOISIAQX Jurmelp” Sunydneip

ONIMVIJ

1un” 9 3ue oueld
<= Jun” poureu
jun”paurey = un
un
<- [1]snun-1xejuod” paudisse” nun [eqo|3
Koo paudisse un [eqols

LE

It

un”o[3ue sueld

un”amseaw ofdue aueyd

ysed adua.uayey

sany

3danog

WP WV

juaup uopedtjddy

(PoNuUIU0d) O[] UOHBIISIUIWIPE PUB 3INJONJ}S suimedp J1oj 3|qe) suiddepy - ¢ sjqe],

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



SO

1994(E)

.
.

ISO 10303-201

Suu0d- 1Y~ Suny3neip
apn~ duny3nerp
[1]swen-opny 3uydnesp
-> W papy_ Sunydnerp
uotstaaI " gurmeIp = wa papn_ Sunydnesp
UoISIAL SulmeIp
=> uoIstaal Juimelp” 3unys3nvip

101

sjuajuod-Ily” unydnelp

M

QWU [2AS] UOITBIIJISSE]D™ AILINO3S
[349] TUOTIEDIJISSEIO ™ AILmDas
<- [2A9]AILINDAS UOITEDIJISSBLD A1LMOas
HOIBILJISSED - A1LMOas

<- :EEuEmma_ulb_azumm|ﬂw:m_mma.Euﬁdm;mw|zo_§u_.,zmwﬁo|h:.58m

WSWUSISSE UOEDIJISSBIY ™~ A11moas
=> owudisseTuonedisse” A1unoas” unydnelp
[1]sway paudisseruaunudisse uoledIIssep~ Aiinoas” dunydnerp
-> WA payIsseP
UOISIARI SUIMBIP = WO PaTJisse[d
UOISTAL BUIMeIp
=> UoISIAaL” Sumelp” Sunysnelp

4

SR [A3] UOITEDIJISSE[D AILINOSS

UONEOIJISSBID ™ AILMI3S

ad A1 3urmeIp HONIUIJap SUIMRID
uonIuIjap” Sulmelp
12uapl” SULMBIP UOISIARY SULMRID
UOTISTASY SUIMBIp
=> uoisiaer Surmelp” Sunydnesp

<

101

ad A" Suimelp uoniuiyop_ 3uimerp

odf1 Sumerp

( uoneaiyoads SunySnesp, = 2d& erep onpoid xdL T uswndop
ad Sy wawnoop
<- puryIUAWNOOp }
Prriuawinoop
JuAWwnodop
<- UAWNO0P~ PAUSISSE IoUAIdJAI JUIWNDOP
20UI2J21 JUSWNO0p
=> 2dualejar uonesyoads”Funysnelp
[1]stwaipargioads - aouarejer uonesyioads ™ Sunydnesp
-> w21 payivads
uolstaa1” durmelp = waylpargioads
UOISIASL Suimerp
=> UoIsIAal Sulmelp” Sunysneip

134

PriuawInoop

uonedijoads " 3ulmerp

gred aduaIRjey

sojny

adanog

WP WIV

yusuRp uopeaddy

(paNuNU0d) O] UOHBIISIUIWPE puE 2anPNISs” Juimeap 1oy dqe) duiddepy - p 31qeL

90

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1994(E)

.

ISO 10303-201

CHNO

(uoreziuedio” pue uosiad
<- uonezmedio pue uosiad paudisseuawiudisse” uoneziuedio pire uosiad
wouiudisse T uoeziue3io” pue uosiad
=> 1uouugisse uonezire3io” pueuostod” Funysdneip
[1]swayr paudissejuauruisse” uoneziuedio pue uosiad - SunyInesp) ¢y
(uonezue3io
<~ uoneziueS 10~ peudisse juowudissg” uoneziuedio
JusWISIsSse uoneziuedio
=> Juawudisse uoneziuedio gunydnelp
[1}swan~paudissejuawudisse  uoneziue 310~ JunyineIp) i
(uostad
<- uosiad "peauissejuswudisse uossad
wawudsse uostod
=> jaunudisse” uossod” Funydnerp
[1]swen™paudisse uowiudisse uossad Junysnelp) [#
-> WA uoneziueizo” sunydnesp
UOISIARIT FUTMRIP = W) UoTeZIuedio™ dunydnep
UOISIARI SUIMEBID

=> uoIs1adI” Sursesp Sunysneap

HIVd

Aupqisuodsar
uoAld st uoteziueilo
ue uryim uostad ® §[ io#
Lapqisuodsal uaaIS st
uoneziuesio ue Uo Jf 74
Lipgisuodsal uaaid
st uosiad ® Spuo gy (#
uoneziue3lo o} SuLwelp

UOISIAL 122Ys ™ SuLsmelp

<= var uonewasaid

<- Bajejes Ul eoRe
{odesn T UOISIANI T 122Ys” SUIMBIP <=} 135 UL BaIR

1257 Ur)os” Ul earm
-> 1asTuoneasaid

=> UoIsiadl” Julmelp

=> UOISIAJ Surmelp” Sunydnevip

Lxé

HLVd

102ysTSurmeIp 03 Sulmesp

feaosdde
<- jeaordde” poudisseusuudisse” [eacudde
waunudisse” [eaoldde
=> juowudisse [eaordde” 3unydnep
Jtjswan” pasoaddeuounudisse [eaordde” Sunydnreip

> wa paosdde

unIsIAR1” Sutaelp = wai"paaoidde
UOISIAML FUlmeIp

=> UCISLARI Suimelp” Sunysnelp

HIVd

reaosdde o1 uiaeip

yied aduatapey

sapny

axanng

AU ATV

juswdR uopediddy

(P3NUIUOD) H{O[] UOBHSIUIUIPE PUB J4NJONIJS suimedp Joj a[qe) Suiddey - ¢ ajqe],

91

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



—~
=
~—
<
=2}
[=2]
L]

ISO 10303-201

101

131]13U2pI UOISIAD]
‘UOISIA2Y 192Yys~ uLmeip

PUULINNET Jeays

IquInu” 122ys-adesn” UOISIAY 1ays” Fulnelp
23esNTUOISIARIT139Ys Fulmelp
<= 13sTul eare
paleas Ul vare
-> eare” uoijejuasaid
=> UOISIARI )33Ys~ Jummelp

101

laqumu 1a9ys
"aFesnTUOISIASI 123Ys~ JuLmelp

laqumu joys

SWEBU'[2A3[ T UOITEIHISSB]D ™ AILMOas
28] uoneDIjIsSe[d " Q1moas
<- [0a2f T S1HND2S UOITEdIsSe T {ImIas
UONEDYISSED ™ AILMOIS
<- uonNEedIJIssed” K11 mdas”paudisse U Isse uoredIjisse]d 1unoas
Wwatuu3Isse T uonedIJIsse[d” {ILnoRs
=> JUDWILUBISSE UONEBDIJISSBLD ™ S1LIndas™ sunysnelp
[1}swai™ paudisse uawudisse” UoneniJisse[d” A1ndas™ gunydneip
-> WA payjissepd
UOISIARI 122ys "SULMEIp = W patJIsse]d
UolsiadIT1eays” Jurnerp

It

QUIRL'[2A] UOTIRDIJISSED” 1LIND3S

UONEDTISSR[D ™ A1Lmoas

L4

10l

UOISIARL 122ys~ Suimerp

LITHS ONIMVIU

uofreuntof uoniuiaponpoid
uoneuio) uonuyop onpoid = ajasTway pauasaxd Sunydneip
afasTwa pauesardT3uny3nelp
<- [1]swanrwoan”paussaid Junydnesp
want pajuasard “unydneip
<= wej pawasasd
<- waruoneluasadar wan paussaid
uoneuasoidar wa~ pawasaid
uonejuasaid-uorreiuesatdor W pajuesaid
-> Pajas” uoneiuesaidar uoneiuasaid
1as uoneuasaxd = 12335 uoneIUasaIdar uoneuosaid
195 uoneuasaid
=> uolsiaal 3uimerp
=> UOISIA3I™ Jurmelp” Suny3nelp

9

uorreluasasdal woy pojuasald

uoltssea " 1onpoid
0) urnelp

yred adusaagey

sapny

asanog

juswdP WV

yuawap uopedlddy

(PANUIU0d) O[] UOIBIISIUIUWIPE PUB INJINIIS Juisedp Joj diqe) urddepy - ¢ sjqe],

92

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1994(E)

ISO 10303-201

O1s0

[eacidde
<- jeaozdde”poudisseuawudisse [eaosdde
swudisse” feaoldde
=> wourudisse” [eaoldde” Zunydnesp
[t}swanpasoidde usunidisse” [eaoidde” Sunysnelp
-> w2 paaoidde

UOISIAST 122Ys ~3ulmelp = W}~ pasoidde eaoxdde
UOISIAL 120Ys ™~ SUuimeIp HLVd 0] 1221s” 3uimerp
[1xamo> " poudisse nun" [eqo|3]
[1x21u00 " uoneuasaidar suewoad]
<= 1X91U0d” uoneludsaIdar
<- SWRI™JoTIXuod uonrussaldar
uoneiuasaidal
=> uonejuasaidar uonejussaid Joeds areuIplood
=> eore” uonwuasaid Tuersaed (g
=> UOISIAI 139Ys~ SuImelp HLVd 01 132ys~ Sumelp

SIUIU0D I[N Funydnerp
apn~ 3unydnerp
[)swarapu~Sunydnerp
-> wan” pepn” Junysnelp
UoIs1AL120ys ~Suimelp = Wl pop” 3unySneip
UOISIAJL 122Ys~ SuImelp

101

suAuod o Sunydnelp

S

971s"a71s uoneuasaid
a71s"uoneuasaxd
nun*9zis yoneuasad
> 129[0s uawudIsse971s uoneiuasasd
rore uoneuasald = 199pesT wawudisse azIs T uoneuasaxd
eare uoneasad
=> UOISIA3I192ys~ Jurmelp

81

9%

az1s*9z1s "uoneuasaid

2715

yjed duR)y

Ead ks |

ERSY TN

wWRP WiV

jusauRfe uonedjddy

(PaNUIU0D) O] UOIBIISIUIWPE PUB 3INJINI)S Juimedp Joj dqe) Surddepy - ¢ dqe.

3

9

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1994(E)

ISO 10303-201

(uoneziuedio pue uosiad
<- uoheziuedio” pue uosiad”paudisseuatwudisse voleziuesio pue uosiad
wawuIsse” uoneziwedo pue” uosiad
=> juewudisse” uoneziuedio” pue vosiad Sunydneip
fr]swein " paudisse uawuisse voneziuedio pue uosiad Sunysnelp) ¢4
(uoueziuedio
<- uotiezIuesto” poudisseuawudisse uoneziue3io
waumdisse uonezmesio
=> Juawu3isseuonezIuesIo” dunydnelp
[rjswan~pausdisseuawudisse” uoneziuw 1o~ Sunysnelp) 74
(uosiad
<- nosind"pauSisseusurudisse uosrad
Juswudisse uossad
=> yuowusdisse”uostad Junydneip
[t]swan™ paudyssequawudisse uostad Sunydneip) 14
> way uonezuedio unysneip
UOISIAI 12248 T BUIMBIP = WY~ UoNeZIURSIo” Funysneip
UoIsiAY 130Ys” SuLmelp

HLVd

Lnqrsuodsai
U3AIS ST UolezIuesio
ue wiyitn uosiad v [ g
Lupqisuodsar yaard s1
uonezre3dIo We £juo J] (7#
Lipqisuodsar uaals
stuosiad e uo Jj :1#
uonezuesio
01 122ys” SuLmelp

MAATuoneusa1d
<= vonewasaidar uoneuosaid
<= uoneuasaidal
<- uoneuasaidar paddeurdeur vonejuasaidar
dewr vonejuasaidar
<- soumos” guiddew -wan poddew
wa)paddewr
= W) uonetuasaldal
<- [i]swayruoneiuasaidar
uoneiuasaIdal
=> uoiejuesaidal uoneiuasaid
=> gore uoneuassaid
=> UOISIAJIT19aYs  Fuimelp

0T

HLVd

Ma1A”SurmeIp
01 122ys ~3uimelp

qred adussafey

sapny

30anog

WP NIV

Juaude uonedddy

(PanuUIU0d) O[] UOIJBIISIUIWIPE PUEB 3INJINIIS JUIMBIP

10y 31qe) urddeyy - p s|qe]

94

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1994(E)

.
.

ISO 10303-201

O150

aureu-vonriussaidar
uoteiuasaidar
=> uotriuasaidor uoneuasaid
=> mala~uonejuasaid

3

DENE.GOESEMmOuQ@u

Queu

uoljedofjuswede[d
{pz 1uswoeld 7sIxe <=} uswoed
<= w2 uoneudsaldal omowoad
<= W uonejuasaidar
<- 123 rey Jurddewr won~ paddew
wayr paddew
2oanos~Furddew wa)paddew
-> dewruonejuesaidar
uoneuasatdar paddeurdew uvoneuasarder
-> uoneluasaidal
=> uonpuasaidaruoneuasard
=> mata~ uonejuasaid

(43

uoteoo[ luawase[d

uoned0|

0c

9t

mo1a uoneuasaid

MHIAONIAVIA

2dU21mMO>0 uoneoUUE Funyinelp

<= 3OURHNO0 T UoIRIOUUE

<= wan pajsis
<= W~ uoneluasaidal

<- [1]swaruoneuasaidal

uonvuasardar
=> uonruasaidol uoneuasald
=> vare uonewasaid
=> UOISIAQL 1ays~ Juimelp

HLVd

uonejouue” paoeid T1aays
0] 123ys~ Surmelp

yred 3duda3)ey

Sy

adunog

WP WV

juswape uonedjddy

(p3nuIuod) o) UONEBISIUIWPE PUB 2INJINIIS SulMelp Joj a[jqel Suiddeyy - ¢ ajqe].

95

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



CHSO

1994(E)

ISO 10303-201

7P 19powr eiswed
<= [opoul eIdued
<= Wy uoteuasaldas dupwos3
<= wait uoneruasardar
<- w3uo durddewrdews uonejuasaidar
{o3esnTeroured <=} dew  uoneuassidar
<- 2o.mos” Surddewr w1 paddew
{21e0s YT pz Tafewul vIaWRD <= dfewl evlowred ) <= Wl paddew
<= w2~ uoneluasadas
<- [1]swaruoneiuasaidar
uonejuasaidar
=> uolreluasaidar uonejuassid
=> MlA uoneuasald

LZ

H1vd

uonturjep
TAIAT SuimeIp (7
01 MAAIA”FULmEIp

{1xauo0 " pausisse un Jeqol3)
[1xa1u00 uonewasaidas ouewoss)
<= X302 uoneussadal
<- SWRI™ JoTIX 00 uoneiuasardar
uoneiuasaidaz
=> uoneudsaidor uoneussaid
=> maia~ uonejuasdid

HLVd

2oeds " 21RUIpIO0D
TweIsaured (17
01 MATA” JulmeIp

uondanp”jarpz Tuswaded zsixe
Pz wswaord zsixe
<= Juowoejd
<= WA uoneuasaidar douawoad
<= Wy uoneuasaidos
<- 1odre; Surddewwon " paddew
way paddew
Amos duddewrwai " paddew
-> dewr uonejuasardal
uoteiuasaidar”paddewrdew  voneiuasadas
-> uonejussardax
=> uoneiuasaidar uoneuasaid
=> mala"uopeuasaid

ow

uonoap” JaIpz uswooe(d gsixe

uonelol

red 20ua1959y

Sy

a0unog

JuauR NIV

judwRpe uonedtjddy

(PaNUNUO0D) JO[] UOBIISIUIUIPE PUB 3INONJ)S Sulmedp Joj 3jqe) Suiddepy - p a1qe]

96

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1994(E)

ISO 10303-201

©1s0

({ssaippe
=> ssaIppe” [euoneziuedlo
[1]suonteziue310-ssa1ppe feuoneziuedo
-> uonezmuedio
<- uonezIue3Io~ oyl uolezived o pie uosiad]
[ssaippe
=> ssaIppe [euosiad
[1}e1doad sso1ppe [euosiad
-> uoslad
<- wostod oyruonezedio pue uosiad]
uonezivedio~ pue uosiad) ¢
(ssa1ppe
=> ssaIppe [euonezuedIo
[1}suorezired o ssaippe [euoneziuedio
-> uoireziuedo) z#
(ssa1ppe
=> ssalppe [euossad
[1]ajdoad ssa1ppe~feuosiad

uotrezruedio
ue Wy uosiad e
ST uoneziuediQ oYl J] ¢4
uoneziuedio ue A[uo
ST uolezIuedI() oY) JT (74
uostad e Auo
s1 UONEZIURSIO) Y1 J] :1#

-> uosrod) [# 1 ssaIppe ssoIppe
1t (uoneziuedio pue uosrad)
I+ (uonezuesio)
134 (uosiad) NOLLVZINVOAIO
20U2LMOO0 ™ UolBIoOUUE” JUny3neip
<= DUALINDDO™ UOIRIOUUE
<= W psjhis
<= wa uoleussaidal
<- [f]swon uoneiussasdax
uoneussaidar
=> uolrejuasaidar uoneuassxd uoltejoute”padeid marA
=> mala uonejuasasd H1Vd 0] MAA~Suimelp
Jed dudRfY sa|ny [92anog U NIV juawdpP uonenyddy

(PaNUIIU0)) O[] UOIIRIISIUIUIPE PUB JINJONI}S suimelp Joj 3|qe) suiddeyy - ¢ djqe],

97

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



OISO

1994(E)

ISO 10303-201

Juaurudisse JoAe] uonwussaid
[1]swon~paudisseuouudisse” Joke] uoneiuasaid
> Wl pa1ske]
wy uoneiussardar = wa parake]
waN” uoneluasaldal
(=> wa" uoneiuasaldalr dinewoa3d
=> no[reds” Junysneip
=> sjuowo[o” Junydnesp) 7#

(= wan pafdis
=> 3DUALNDO0™ UOIRIOULE

mojjes Sunydnesp
® 10 UOISUSWIp
® SI UONBIOUUE Y1 J] Z#
X9
10 ‘aIndiqns ‘foquiks
“eale ({1 ‘SAmO ®
ST uoneouuwe oy J (14
IoAe] 01

=> 20UQLIND00 ™ UolIElOUUe JWIYIneIp) [# g HLVd uongrouwepadejd 120ys
nofjes Sunysneip
® JO UOISUSUIP
® SI UONIBJOUUR 2] J] 74
X3
1o *21n3yqns ‘foquihs
(mno[eo” unydneip ‘Bale [[1} ‘OAIMD ®
=> sjuswe[e_Junygnelp) 74 ST uoneoUUe U3 JI : [#
(90U LIMD20  UoEIOUUR 102 (siwewele” unydnelp) 7 NOLLVIONNVY
=> 20U2HNO20 ™ UoiTelouue” Junydnesp) [# 87 ‘97| 107 | (souaimoso uorrelouue Junysneip) |4 “aaovid 149HS
uoreziuedio
([sureu uoneziuezio ue s uosiad e
uonezedio s1 uonezue3IQ oYl J] :¢H
<- uoneziuedio oYy uoneziuedio pue uosiad] uoneziuedio ue Ajuo
[pruosied It ({oureu-uoneziuedio] ST uonezIue3I() oyl J :7#
uostad 1% [pruosiad]) ¢c# uostad e K[uo
<- uosrad ™ ayyuotreziued o pueuosiad) 1t (swreu'uoirezruedio) 74 st uoneziuediQ) 2yl Jj < 1#
uohezimed10” pue uosiad) ¢4 8% (pruosrd) 14 sureu” uoneziuedio
gred aduaiajay sa|ny |32anog JumRPR WIV juawape uonesddy

(PONUIIU0D) O[] UOHELSIUIUIPE PUEB JINJINIIS JuiMedp J10) 3jqe) Surddepy - ¢ djqe],

9%

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1994(E)

ISO 10303-201

99

(nojres” Sunysdnelp
=> sjueuR[e” Junydneip) 7#

mnojed> Funy3nelp
® 10 Uolsuswip

® s1 UolnrjoUUR Y] J[ T#
1Xa1
10 ‘amByqns ‘joquis
‘BaJR {1 ‘9AmD ¥

S1 UOITEIOUUE 243 J] :|#

(2dUsLINDI0 T UoNBIOULR 10z (sjuowR]d” Funysnelp) 7# NOLLVIONNVY
=> 2DULINOd0 ™ UoIEIoUUE Junydneip) 1# {7 ‘97| 10T (20ua1mnod0 ™ UoHeoUUE Suny3nelp) [# “A1OvId AAdIA
Lupqrstaut
[f]swenaqqrstaur Qipqistaut
-> WA a[qIstAul
W PAAIS = W)~ 2qISLAUL
WA~ pafhIs
(=> {2duaundd0-uoHRIOUIE SUINZNRIP <=} 2DUILINO00™ UOIRIOUUR
(=> 3dU2LMND2071X3) " uolEIOUUR
20U2LND07 1YY UONRIOUUR = JUSWA[37 NOJ[ed Sunydnerp)
{=> 2OUILINDIO ™ [OqUIAS T UOIRIOUTE
QDU2IMO0T[OQUISS TUOLBIOUUR = JUSWR[R INO|[EY” Sunydnelp) mojjed dunysneip
=> DUILNI0™ IAMD UoTejoUUe B 10 uolsuawip
2OURIMOY0™ 24~ UONBIOULE = JUSWRTY INo[[ed dunysneip) ® SI uonelouue ay) J[ :7#
WA TIN0] 20”7 SunySneap 1X31
<- [1]suaos no|[es” Sunydnelp 10 *2Indyqns ‘[oquiss
Ino[es>” Suny3nelp ‘Bale [[IJ ‘eAmD ®
=> sjudwRe” Jupydnelp) 74 ST UOHBIOUUR Y] J} © [#
(=> DULINDD0™ UoEIOUUE Aniqrsia 0}
=> 20UALINDO0T UOTBIoUUr FUny3nelp) [# HLVd uonelouue paoejd 1e0ys
yred au313j9y s3|ny [321n0g JuRWRIP NIV juowae uonyesljddy

(PaNuUIIL0Od) O[] UOHIRIISIUIWPE PUB JINJONI)S sulmedp 10§ 3jqe} surddely - ¢ 3|qe],

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



CISO

1994(E)

ISO 10303-201

Aupigrstaut
flswanapgis taur fuqustaug
-> W2 2[qIsiAul
WA polAIs = W2l AqIsIAUL
W~ pahis
(=> {eduaundoo uonelouur  Funydnelp <=} 2DUILNOI0~ UOLIEIOUUR
(=> 20U21NDD0 1XI1 UoheIoUUE
2OUALIMIO0 I UONRIOUUER = JURWRY ™ INO[fed” Sunydnelp)
(=> 2suaunyI0” [oquuiksTuonejoUR
DULMD0” JOQUSS T UDIIPIOUUER = U] IN0[[ed” Sunydnelp)
=> DUAINDI0 JAIND™ UoTRIOUUR
2DULMDIIT 2AMDY T UOHRIOUUR = TUAWR]Y Inojfed” Junysnelp)
U2 N0 Junydnelp
<- [1]sumuor inojfes” Sunydnelp
noffes” dunysneip
=> sjuswR(d dunydneip) 7#
{=> 35U2LND20 ™ UoHEBIOUUR

moj[es Sunyineip
® 10 uotsuawip
® SI UOTIRIOUUE 241 J[ (7#
a1
10 ‘2Inuyqns ‘foquis
‘eale f{1) ‘aamo ®
S1 uoljglouue 241 JI 1 1#
LH{IqQIsia 01

=> 2JUALIMNOO” Uoligiouue” 3Uny3neIp) [# HLVd uotejoutre pase|d " mala
lwawudisse” 10 Le[uoneiuasaid
[t]swan™paudisseuowudisse” 1ase] uonejuasaid

> W3l pasese| nojed Sunydnelp
wauoireuasaldal = wan palake| € IO UoISudwWIp

wan uoneudsardar ® S1 UOnEIOUUR oY J] :7#
(=> wou"uonewasaidar omowoad 1X31
=> mojed Junyineip 10 ‘amdyqns ‘foquis
=> sjuawe[a” unysneip) 7# ‘BOIE [[1) ‘9AIMO ®

(=> won pajhis SI UolelouuE Ui J] {4

=> 20UAINID0~ UolBIoUUR 12Ae] 01

=> 20uaLndd0 “uolielouue” Junydnelp) [# 01 HLVd uonejoure pade[d mala
gied ssuaaagey sa[my {adanog JuWRP NIV juouRpe uoyedrjddy

(PapNpPU0d) O[] UONBIISIUIUIPE pUB 3INJINJ)S Juimedp Joj diqe) Surddey - p sjqe],

100

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1994(E)

.

ISO 10303-201

uoledof juaweeid
juswoerd
=> pg wawsoeid 7sixe
pZ waueoe(d zsixe = juawaoe[d zsive
Juswaoe[d gsixe
<- wawoe(d 123 joquiks
13 ey JoquAs
<= w1l uorejuasaidor oawos3
<= W uonejussaidar
<- 1931y Buiddewrwa paddewr
{[oquifs " uotrelouUe <=} wan paddewr
<= won” uonejussaidar
<- warwar paplis
WM PpajAls
=> {20uauO0  uolEIouUR FuNYInelp <=} I5UILNOO0 UOHEIOUUR
=> 90ULLINIJ0™ [OqUIAS ™ UoITRloUUR

=> OUILNI20~ am3jqns~ UonEIoUUE + uoredo[ uswadeld uoneIo|
20UALINI0 ™~ joquIAS ~ uolEIOUte TANOHLENS
=> 20UsLMNY20~ am31jqns ~uoneIouUTe 10T 20UDUNDI0™ 2IMFLqns~ UolEIouUR “NOLLVLONNY
3D5UALINDO0 ™ UolRlOUUR INTNTTE
=> JOUaLMI20~uoneloutre Junydnelp 102 20Ua1LMO20™ uoleloUUE” FulydneIp “NOLLVLONNV
91415 2AI00
3[A1sTeAdND = 103[9s 9418 uonenasasd
10919891 L1s Tuoneiuasaxd
<- {1}so1f1s uawudisse oK1 uonepuasaid
juswudisse 2] A1s Tuoneuasald
<- {1]sarfis wai "pajhis
W paLAls
=> {@ouaundoo”uoleloute” Junydnelp <=} 20U2LMNOD0 UOTBIOUUE souereadde” aa1nd
=> 20US1INDI0 A~ UoiRjoUUR HLVd 0} aAInd " uotjeioUUR
9 SDUALIDIO IAIND ™ UOHEBIOUUE AAUND NOLLYLONNY
€ 184 [1xew00” poudisse™ Hun"eqo[3] AOVdS ALVNITAO0D
‘Sl v [1x21105 "uoneussa1dar oImawoag) TNVISALIVD az
yred adualayey satny [3ad1nog uaUBP NIV Juawdp uonednjddy

JA00N uonejouue jo sjudwdpp J0j d[qe) Suirddeyy - ¢ s|qe].

101

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



@IS()

1994(E)

ISO 10303-201

[ereos™ £ 1081 [oquus]
[2reas™x 198 re1 " JoquuAs]
19311 [oquiks
<= Wi uolreussaidos dinewoad
<= W uonriuasaidas
<- 1081 Buiddewr way paddew
{1oquds uorelouue <=} wan paddew
<= waN~uoneussaidas
<- WA W PAIs
w2117 payAls
=> {20uaLndo0 UoNEIoUUE” FUNY3NEIP <= 20U1INO20 UoTRIoUUR
=> QJUALINII0 ™ [0qUIAs UOIRIOULE
=> 30UALINDO0~ 2M31jgns~ uoneiouue

9t
9F

[oreos™ & 108 1re1 ToquuAs)
[oreos™x 108 re1 Joqus)

aeds

UONORIIP™ Joxpz uswde[d zsIve
pZ wawaoed zsixe
pZ woweoe[d zsixe = wowaoe|d zsive
owsoed zsive
<- wowaoe[d 1pdrey joquiss
12311 [oqWAS
<= wey uoneuasaidar drnowoad
<= W) uoheuasaidax
<~ 198rey duiddewrwan paddewr
{joquiss"uonelouue <=} woi paddew
<= w2 uoneuesaidal
<- Warw pI[hI1s
won pajhs
=> {20U2LND20” UoITERIoUE” 3unyInelp <=} 20UALINII0” UOIEIoUUE
=> 20UDLINDO0 ™ [OqUIAS ™~ UoHRIOUUE
=> 20ua1noo0” 2.Mm31jqns uoireIOUUE

[44

uondenp Jarpy uswaseid zsive

uonelol

Yed aduarajay

sa|ny

321n0§

JwRPR WIV

Juaudp uonedddy

(PaNuuod) ;o) uonejouUE jo SpudWR Joj djqe) Surddepy - ¢ 3qe],

102

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1994(E)

ISO 10303-201

(O)180

103

[1xo1u00” paudisse jum " 1eqo[3]
[1xa1u00 "uoneuasaidar omewoasd)
<= 1XUued” uoneuasaidas
<- swRl o 1xajuod uoneiuasaidal
{uoneiuasaidar am3yqns~ 3unydnelp <= voneiussadal joquiAs
<=} uonpjuasaidal
<- uonessaidar paddeurdew uoneiussaidar
dew uoneruasaidar
=> dew vonwuasaidar joquiss

HLVd

aoeds

T91RUIPIOOD” URISAIRD (]7
0} uohjurgap
Tam31ygnsTuoneoUUR

awrewruonviussaidor
{uoneruasaidaraundyqns~ Junysneip
<= uoneuasaidoi joquiss <=} uonejussaIdal
<- uonejuasardor paddewrdew uoneiuesaidas
dew uoneiuasardar
=> deur vonruaseidar [oquids

o swreuruonejuasaldal Jwreu
{uorreyuosaadar aindyqns~ 3unysneip
<= uoneasaidai [oquuis
<= uoneuasaidal
<- voneruasaldar paddewrdew voneruasoidar NOLLINHAG
dew uonejuasaidar TRANODIALNS
=>) dew uoneruasaidarTjoquiss 9t dewuonviuasaidar toquiss “NOLLVIONNV
dew"uoneuasardar joquiss
<= dew uonejuasasdal
<- 22nos~ Futddewrwon” paddew
{1oquiss Tuonetouue <=} wol paddew
<= wan T uonewasaidal
<- WRAWa " pajhys
wRN T pAAls
=> {JUILNDI0 T UONRIoUUE " IUNYSNEIp <=} A UILNI>0~ UoHBIoUUR uonmIap
=> 20U 20T joquIls T uonROUUE “am3yqnsTuoyeioutre
=> DUALIND00~ 2MBIgns~ uonejouue HLVd o1 am31jqns " uotjelOUTe
yred aduauayey sIINyY [da1nog U IV JuawdR uoyedijddy

(PANUIIUOD) ,{O[] UOBJOUUE JO SJUIUI[D 10}

31qe) Suiddey - ¢ Jjqe],

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



SOy

o
S’

1994(E)

.
.

ISO 10303-201

ONIddVIA TVOLLNAAI

uonelouue” Fuiysneip
01 JIAWS[37 UoIHUL jop
Tam3ygnsTuoneouUe

(1noj[es” 3unysnesp
=> sjuowe(” Junydneip) 7

mofred Suny3nelp
® 1O UOTSUSWIP
B S1JUQWA[@ Y] § 7#
191
10 ‘2amdygns ‘joquifs
‘BaIR ([} "9AMD
© ST QWS a1 J " [#
LNTWI T NOLLINIFAA

(22UALINDI0™ UoTIBIOUUR 102 (siuswa[e” Juny3nelp) 74 “ANOLIIAS
=> 20Ua1nD)0  uoliRIouuE” Juny3dnep) |# 87 ‘97| 107 | (eousnmdso  uolretouue” Juny3neip) |4 “NOLLVIONNY
(susws[a " Suny3nep
<= no(e>" Funydnerp
<= waji uonejuasaidar ommawoad) 74 no[[ed 3unysnesp
(2oua1moo0” uoneloUUe” Sunysnelp B Jo Uolsuauwip
<= A2UALNDI0~ UOTjEloUUE ® SI JUQWID[Q oY1 | “7#
<= wan” pajhis) i# 1%31
<= wel uonejuaseidal 10 *20dyqns ‘[oquiks
<- [ijswan uoneiuasaidar ‘eaRe [[1J ‘9AMD
{uoneussarlar am3ygns~3unydnelp <= uonejuasasdal joquiks © ST JUSUWIR[ Y1 J] :[#
<=} uoneussaidas JUSWD[D
<- uoneasadas” paddews-dew  uoneiussaidal Tuonuijap am3ijqns
dewr uoneiuasardarx TuotrIoUUE 0] UONIULSP
=> dew voneiussaidos Joquiks HLvVd “om31yqns T uolrloUUE
ped adusaagay S9Ny [92anog euRP WV jusurap uopediddy

(PaNUNU0Od) O[] UOIIBIOUUE JO SJUdWRA 10§ djqe) Surddepy - ¢ sjqe],

104

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1994(E)

-
.

ISO 10303-201

OISO

TOdNAS
9t DUILINDO0 ™ [0qUIAS  UOTIBIOUUE “NOLLVLIONNYV
Supqrstaut
[1swau 7 sjqrsraur &upiqistaut
-> WRIL Sfqisiaut
WA Tpal4ls = WSl S[gIsiAuL
Wl pafhis
(=> {2ouaundd0~uonelouue Funydnelp <=} 90UALNDI0™ UOIEIOUUR
(=> 22ua1md2071¥3)” UolrIoUUR
20UALINDI0™ 1X3) UOTBIOUUE = JUSWAS™ Ino[[ed” dunysdneip)
(=> 25uaumnd0” [oquiAs TUOIEIOUUE mo[res Funydneip
DUALMD0 ™ [oqUILSTUOIIEIOUUE = JUSWRD ™ INo[[ed ™ Suny3dneip) ® Io Uolsuawip
=> DULNHI0TDAIND UoRIOUUE ® ST JUSWR]2 Y Jf :7#
IDUIMDI02AMD ™ UOTIRIOUUR = JUSWR[3™ Inojfed” Junydneip) 1X91
1uwW{2 7 N0 e~ Suny3neIp 10 ‘am3yqns ‘joquiis
<- [f]s1uaiu0d N0 (2~ Junydneip ‘eare [[1J ‘2AIND
nojres” gunySneip ® ST JUQWIA[ ) J] 1 [#
=> sjuowR[e unydnelp) 7 Anjigisia
(=> 20UdLNDO0™ UoiTEIOUUE 01 JUSWIS[d~ UoNIuIjop
=> 90UALINOO0™ UoHeIoUUE Junydnelp) [# HIVd Tam3qnsT uolelOUUER
wawudisse” e Ae[ uoneussaid
[1]swan paudisseuawudisse” 1ohe| uonvuasaxd nojjes Sunydneip
> WA pasahe] B 10 UOISUSWIp
widj T uolrussaidar = wan paroke| ® SI JURWIS]2 Y3 Jf "T#
wol uonejuasaidal 1X3)
(=> woy "uonejuasasdar drpowoad Io ‘am3rgns ‘[OqUILS
=> no[[e>” Suny3neip ‘eare [[1j ‘2AmMD
=> sludWR[e” Suny3neip) 7 B ST JUoWa[a oYl J] i [#
(=> W pafkls JEXLH
=> 2IUILNDI0 ™ UoljeIouUR 01 WUSWR[2  UoINuUIjap
=> 2DUALNNOO™ Uollejouue” Junysnelp) 14 L HLVd “am3yqns”uoneIOUTR
qied aoualagey s3[ny [d21no0g judwaAfd NIV jududpe uonediddy

(PaNunNuod) o) UonEBjouUE Jo SHUUR J0j dqe) sutddepy - ¢ 3[qe],

105

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



(OIS0

—

1994(E)

ISO 10303-201

UONO3Ip~ JoIpz 1suIdoe]d ZsIxe
pZ wswaoe(d gsixe
pz wewaoe[d gsive = juewsoed gsixe
uawaoe[dzsixe
<- 1wewooe[d1e3 e joquiks
12811 JoquAS
<= wan uorrjuasardar dmewoad
<= well uoneludsaIdal
<- 198 rey urddewr oy paddews
{foquiAs T uorrouue <=} w paddewr
<= Wl uoneuasardal
<- WA WM PIJAls
wal~ paihas
=> {9ouaLmdd0  uoneloUUe” SUNYSneIp <=} 2DUILNII0 UOTEIOUUR
=> 20UALNID0™ [OQUIAS ™ UONE)OULR

[44

uonoaIp Jorpz wswaoeid gsixe

uonejol

uolzedof juawase[d
juauaoeid
=> pz wawaoeid zsIxe
p7 wowoed zstve = uowade(d zsixe
utaoeid zsixe
<- yuswaoed 128 e foquiss
193" [oquiks
<= wan uoneussaidor dunswoad
<= Wl uoneuasardal
<- 128 Fuiddew won~paddew
{roquiAs"uoneouue <=} way~ paddewr
<= W uoneuasadal
<- WArweN pathls
wa~pajhis
=> {93USLINd00 ™ uolEloUUR FURYINEIp <=} IDUILINI0 UoIEIoUUR
=> 20U2LND20™ joqIAS UoiRIOUUR

w

uolTesof jusueoe(d

uonwd0[

qred aduaiagay

sany

321n0§

WP WIV

juawad uonedjddy

(PaNuUNuod) O[] UOIBJOUUE JO SHUAWR J10j dqe} Surddepy - ¢ s|qel

106

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1994(E)

.
.

ISO 10303-201

=
S,

jrun” gusg
<= Jun” paweu
jun~ paureu = jiun
nun
<~ [1]snum 1xauod ~paudisseun[eqold
1X21U0D” paudisse 1un” [eqo[3

LE

154

un"y)3us]

Hun"amseaw pIus]

€T
€1 P

87
(43

[1Ixa1u00 ™ paudisse un " 1eqof3)
[1xs1u00 " uoneIussaIdar o1RWOo8]

dOVAS ALVNIAHOO0D
“NVISALIVD

1no{od
<- [oqui&sTJ0TINOJOI INOI0D T [OqUIAS
INOfoo” foquiAs
mo[od [oquwi&s = 102[9s 9141 [oquuLs
1039105~ 91418 T[oquIAS
<- Joquiss”Jo " 91h1s 01 K1s Tjoquuss
Q[AIsT[oquIKs
A[A15T [0qUIAS = 102195 9418 Tuonejuasaid
10225 a1£15 uonwuasaxd
<- fi}sapfisuatiudisse o s Tuoneuasaid
uawudisse 2§18 uonmuasad
<- [1}sapis weu T pajsis
way " pafhis
=> {90UALNDI0” HoiBIOUUR JUNY3nelp <=} 20U2LININ0 UONTIOUUE
=> JOUILINID0 ™ [oquuAs ~uolEIOoULE

H1Vd

nofHo
01 JoquIAs TuonTOUe

[oreas™ & 1081 joquuss|
[areas ™% 103 re1 JoquuAs|
123 [oquiks
<= waon uoneuasaadar dinawoad
<= wan uoneasaidar
<- 3 3uiddews wa "paddew
{1oquss Tuonelouue <=} wan~paddew
<= w2y uoneiuasardos
<- WA W pajAls
WAl T pagfis
=> {aduaunoroTuoneiouue” unydnesp <=} 20UILNDI0T UoNRIOUUR
=> ADUALNIDIO™ [OqUIAS ™ UOIR)OUUR

ot
ot

[opeas™ A 108101 joquuss]
[apeos™x 1081 joquiss|

oeas

qred adusiajey

sa|ny

321n0g

WP NIV

Judwad uonedi|ddy

(PaNUUOd) O] UOBJOUUE JO SHuduR[d 10j d[qe) Suiddepy - ¢ sjqe

107

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1994(E)

.
.

ISO 10303-201

PI WA W pauljep” A[[eUINIXd
Wl pautjop” A[jeula)xa
=> [oqWAs” paurjep” L[{eulalXe
[oquisTpauljap” A[[RUIAIXD = 199138 [0qUIAS T pauljap
10ajas TjoquuAs T pautjap
<- UOIULIP [OQUESS paulfap
[oquiss “paurjap
= wall uoliguasaider duawoad
<= w2 uoneuasaidal
<- WA WA PR|AIS
wanpajlis
=> {aduaundyeTuofeIouue T 3UNySnelp <=} 20UALINd20T UoljEIoULE
=> 20U2UNDY0 T [OGUIAS T UoIRIoUUTER

pr Wl WAl pauyap” Ajjeuloixs

2weu” joquiss

{ [oquISsTpaurjap” A[[RUIAIXS = 109]95 [OQUIAS pauiyop
102125 JoquIAs T pauifap
<- uomuijapfoquissTpaurjap
foquissTpaugap

<= wan uoneasaidardupewoad

<= weil uotjejuasaidal

<- W w2 pals
wan T porhls
=> {2UaLndd6 " UuonelouUe Suny3nelp <=} 25UALNDY0” UoHToUuUT

=> 3DUALNII0™ [OqUAS UonelOUUE}

9y

2DULLIND0 ™ [oquAs uolRIOUUR

TOGWAS™ AINIIIA
TATIVNYALXA

nun~213ue” aued
<= JIun" paureu
jn_paureyu = um
nun
<- [1]s1un’3x21u0d” paudisse” jiun " [eqo|3
IXUOY T paudisse uun 1eqoi3

L

v

inm~o[Sueaueyd

jun~amseawsaj3ueoued

yied aduassgay

sojy

asinog

P WV

juawdp uonedijddy

(PaNURuUOd) o) uoHEjOUUE JO SJUdUIRPD Joj J[qe) Surddepy - § a|qe],

o
<
—

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1994(E)

ISO 10303-201

{120

103[3s 91 K1s Y1)
<- [1]sopfasTqity o1 f1s vare Ty
EJESCI-EI G ({3
S[&1sTRarR T[[1] = 109[3s T o[A1s  uoneussaid
109[9s 2] K15 uoneuasaid
<~ {1]sopf1suewudisse o1 K1s Tuonwussaid
wewudisse ™o A1s uoneuasad
<- [1]so11s W pajhs
wappelhls

=> {32uaundd0 uoieicuUe Suny3nelp <=} 2DUALINOO0 UORIOUUR

=> 20USLMD30™ BaIe [[I] UoljeloUUR

H1vd

oouereadde
TR {1 01 BONE iy

Fid

PEm T 1Sy
POUILNDO0™ B3I ({1 UoRIOUUR

jutod—aouatagal

Eid

20UaIINDO0” BAIR [{I]” UolBIOUUR

VAIV TILI

PIT90IN0S 32IN0S ™ [RUIN YD
Q0MOS” [BUINX?
<- 2DINO0S WA pauljap~ A|[ewIalxe
W~ pauljep” A[[euiaixa
=> [0QWIAS™ PoULap T A[[eWIaIX2
[oquids ™ pauryap” A[jetUIXe = 102198 [oquIAS T pautjop
19195 T [oquIAs T pauljap
< uontulyapoquAsTpauljop
[oquiAs " pautjop
<= Wl uoneuasaidal oLRwWod
<= war uoneiuasaiday
<- WA wWRNTpalLis
wal " pafkis

=> {3dUauno20  uolrIouUe” FUNYIneIp <=} 3DUSLINOI0 UoIITIOUUR

=> UALNDI0” [oquIAsUoBIOUUR

184

PLT o208 30IN0S ™ [RULANXD

UL [oquiks

yred souasagey

samy

adInog

U NIV

Juawdpe uonedddy

(panurjuod) ,yo] uonejouue Jo spuUdUWRR Joj djqe) Furddely - § sjqe]

109

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



CISO

1994(E)

ISO 10303-201

{ loquis "oy rew wtod “pouigopoud

= foquiAs”paurjapaad
Joquids pautjepTald = 1dajes”joquuAs T pauryop
103(3s T [OqQUIAS T PIUTJIp
<- uonuyap-joquiAs “pautjep
[oqui&s " pauljep

<= wan uoneuasaidar dinawoad

<= wan~ uoneluasardar
<- WA W) pafils
wa p21h1s
=> {2duaumdd0” uoElouue” July3neIp <=} 0UILINOI0™ UOHBIOUUER

TOdNAS

=> J0ULIMDO0 [OqUIAS  UONRIOUUE ) 7€ 9t ADUALIMD20 ™ [oqUIAS ™ UoTjRIoUTe THAAVIATINIOA
AOUILINDIO™ SAIND ™ UOHBIOUUR
<= {25U21m>20” UoITRlOUUE FUIRSNEBIP <=} OUILINDI0_ UOIBIOUUR
<= WaN” pajAls
WA WA pafhis
-> wel uoneiussaidar
=> W) uoneuasaider dinowoad QAIND TUOITBIOUUR
=> oAID HLVd 01 Arepunoqeore[[y
AdvaNNod
w QAIND VYV T
QAIND
<- [1]saLrepunoq eare [[1j uoljejouue
wale {[ij uonwouue
<= won uoneussaidor dmowoad
<= waN_ uonejuasaidal
<- wANwAN pajhis
W parAls
=> {93U2.UMO00™ UoNRIOUUE SUNYSNEIp <=} 95ULINOI0™ UONEIOUUR ArepunogTeaIe (1)
=> 90UALMdO0™ BaIe ™ [[1}” UolwIOUUR HLVd 01 BOFE 11§
gied adualajey sapny |2a1n0g juauRP NIV judwap uonednddy

(pPaNunuod) Jo[] uolejoUUR JO SIUSWIJA J0j diqe} Sulddepy - ¢ sjqe ]

110

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1994(E)

ISO 10303-201

150

juauru e 131
<~ awudipe e TIX
Ter 11X
([ed2)1]71XQ) = IQ)oeIeyd” 107 1X3]
IMorIeyo 107 1X91
<- [1]1x21” paroepjorxar ansodwod
1xa)1 " ausodurod)
<= w1 uopeuasaldar dinawoad
<= Wl uonruasaidol
<- WA W Pa[AIs
W~ payAls
=> {20U21NOd0  UolBlouUe JUNY3neIp <=} 20UILNII0 UoHBIOUTR
=> 20UALIMOD0™1X31~ uolejoure

9t

uawudieT1x01

wowudife

oF

QDUILMDD0™1X2])” UoijeIouue

1XA1

{1oquiss "pauryap oud
foquiss”paurjepaid = 3]s [oquiss Tpautjep
102§2s T [oquAs Tpaulyap
<- uontujap joquiss “pautjop
[0quiAs T pauijap
<= won uoneussaidaromawoad
<= wen uoneiusaIdar
<- WA WA PIJAIS
WA~ parsls
=> {aouaunoioTuonejoute” Junydnelp <=} 20uaLnd0TUoIRIoOUUR
=> d0UALMDO0” [oquuids TuonvIoUUE ]

[43

ot

DUALINDH0 ™ foquIks UolRIOUuUR

TOENAS UANIHAUTA]

qied 20uaiajoy

sy

3d1nog

JuBRP WV

juawP uonesddy

(PanuIu0d) O] UOHBIOUUE JO SJUSWRA 10j d1qe) Surddepy - ¢ ajqe,

111

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



0150

1994(E)

.
.

ISO 10303-201

swWaoe|d T IOLTW JOLITRE T 3A ~9[A1ST1%2)
JoLu i apAisTIxe)
<= 3[A1s71X2l
31K1sTIX M = 109as A1 uoneuasaid
13125 "o1fis Tuonvuasaid
<- [1]sapf1suaudisse o f1s Tuoneuasaxd
wowudisse 21 L15 voneuasasd
<- [1]sap&is uran pajfis
Wil paysis
=> {20Uaundd0 " uolretoute 3uNySnelp <=} 90UILNDI0” UolEIoUUE

Juaweoe|d 1oL

=> JDUSILMDO0™ 1X21” UonelouUe ot “JOLITW YHm ~2[A1s 71X} 3{3ue” 101
(SAATND PRIRIDOSSE SIAMD PALIDOSSe YIM ™ [eIT| 1X31
SAAIND PIIRIDOSSE” UM RIS 1Xa1
<= [RISN] 1X21) 7#
(S2AIND7 PAIBIDOSSE SIAING T PARIDOSSE Yl 1¥37 aisodwod
SAAIMD T PIABIOOSSE YL T 1x21” aisodwod
= 1x) ousodwod) |4
<= wRyuoneuasaidar Hupwoad
<= way uoneiuasaidal SuusTIxal JSuo f[uo
<- WA WA paglis (S9AIND™ PITRIDOS B SUIRIUOD 1¥31 Y1 J] 1 TH#
WA pajAls 9 *SOAIND T PATRIDOSSE YliM [RISIN[ 1X31) T# sSurnsT1xey apdnnu
=> {20U2LNO00™ UoliBIOUUR FUNYFNRIP <=} ADULINII0™ UOTRIOUUR (S2AINDTPATRIDOSSR SAAIND SUTRIUOD 1X3) Y3 J : [#
=> 3DUALINIDG 1X3) UolRjOUUR 9% TporedOSSE IIM 1x9) 91sodwod) [ xoq pakerdsip
(xoqT3uryue|q xoq SuUURIq YA [RIaN] 1X3)
¥0q ™ 3uryuelq ynm T [elan] 1xa)
<= TeIN[1%3)) 74
(x0q~3uIyuE[Q X0q SUTYUBIQ Yim 1) sisodurod
¥oq 3unjue[q yim T 1xar apsodwod
<= 1xa1” ausodwod) 4
<= Wa uolruasardas Hinowosd
<= waN uonruasaldar JunsTIxat auo K[uo
<- WA Wway " pajhis (xoq~ Suryuejq SUTRIUOO 1X31 OY) J :T#
W pafAlIs 'xoq Suryue|q QIMT[RIoN|1¥31) T# sSuinsTixar orduu
=> {9duaunddo”uoleloute” JunySnelp <=} 30USLINDI0 UOTRIOUUE 9 (xoq~3uryjue|q SUIBIUOD 1¥91 Y1 J] : [ #
=> 90UILMID0™}1X3) UOIIRIOUUR 9p | 'xoq Suryue]q ynm 1x9) " oysoduiod) 1# xoq~ uryue[q
ped duasagey SNy [2danog jwRPR WIV juawap uonedjddy

(panunuod) Jo[] UOIEBIOUUER JO SJUAWII Joj djqe) Surddey - ¢ ajqe],

112

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1994(E)

ISO 10303-201

9

[eISN[ eI 1X31

SurnsTIeweRYD

or

yred-fe1oyn 1%l

JusuruSie” 1o0ereyd

9y

TeIa] 1%

ONRILS 1XAL

(1N 1X)
([BIS1[T1¥1 = I)0RIRYD 107 1X9)
12108IeYD 10 1XQ]
<- [thxar " paroejoo1xar asodwon
1X91 " rsoduiod)
<= W~ uoneiuasaidas dewosd
<= waN” uotteussaidos
<- WAWIN " pofhls
wNT pajhis
=> {20uaLmod0 " uolRloute ~3unySneIp <=} 90USLINOIO0 UCHRIOUUR
=> 20UALINOD0™ X231 uolejouUe

HLvd

SunsTIx9) 01 1x91

([sonsuaioereyo” xoq Y 9] 415 1xa1]
[Honw YL 21 K1s31x93]
<= Jf1sTIX) T#
(sonstOeIRYY” X0q YIm“o[£1s 1%
<= A[A15T1¥91) #
9[A1571X91 = 198 21L1s” uolreluasaid
19]Rs 31 K1s uonruasad
<- [1]sapf1s uawuSisse o £1s Tuoneiuasasd
wowudisse a[A1s” uonejuasaid
<- [1]sajfas won potfis
W po[LIs
=> {20UaUN>>0 uolfeloUUR Funy3nelp <=} SOUALNID0 ™ LOlRIoUTe
=> 92UALIND20 1X3] UolRIouy®

HIVd

SIX® Ue Jnoqe paloLiw
aq 01 ST IX91 J] :T#

SIX® U® Jnoge paloLiul
3q 01 10U ST 1X33 J] [#
oouereadde1xa1 01 1x0}

TUITXD UIIXD Y T 1x91 ansodwod
U)X YA 1% Snsodwod
<= 1¥21” ausodwoo
<= W) uoneIussaidaor ouewoad
<= weN uoneuesaidal
<- WRIWal pajhls
W~ pofhis
=> {22U2UnO50” UoneIoUTE Juny3nelp <=} 9OUILNIDO UOHEIOUUR
=> J0UALINDD0 ™ )X3] uonelouwe

9

JUSIXS UKD YA~ 1x27 dursoduwiod

X0~ Jurpunoins

yred aduasajay

S9Ny

dIN0g

WU NIV

jJuawde uopedy(ddy

(panunuod) o[} uoyejoUUE Jo SJUdURR Joj diqe) Juiddepy - § 9|qe,

113

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



(©150

1994(E)

ISO 10303-201

TUSIX IUNYD YIM ™ [eIIN] 1¥9]
U YHM ™[RI 1¥9)
<= [e1o1l]1%3]

9t

JUNXS TUSIXD YHA [eIN] 1¥3)

x0q~3ulpunolins

uond2aIp” Jorpg weurade[d zsixe
pz wawase|d Tz sixe
pZ wewnded zsIxe = uswese[d zsixe
wsweoejd zsixe
<- juawdoed TeIN 1X9)
[RIN] X

[44

uonoalp” Jorpz juawaoe[d Zsixe

uonelox

UOIBQUI[Sp UONBUI[SP IIM ™[RI I1XS}
{uoneaurep Yim ™ [BIaN]T1x31 Funydnelp <=} uoneaUTop Yim (eI 1¥3)
<= [exll] 1xa1

9

UOIIBIUI[OP UOIIBIUIOP YIIM ™ [BIDJI] 1X3)

QUI[IopUN~SUI[I2A0

uoltresof uawooed
juswaoe(d
=> pz uowaoe[d zsixe
pz meweoe(d zsixe = juswedeld 7sixe
wawede|d zsIxe
<- Juswooeid 1IN 1)
[RION] 1%

[42

uorteso] juswaded

uoneso|

yred dUIBY

sojny

304n0g

JumRP WIV

judwafRe uopedddy

(panuIjuod) o) uoejoUUR JO SHUIUI| Joj dqe} Surddepy - ¢ sjqe]

114

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1994(E)

ISO 10303-201

O150

115

dew uoneussaidalfoquiAs
<- 20mos~ durddew way paddeur
{ToquiAs " uortelouue } <= woy paddew
<= Wy uoneuasaidax
<- WAWI PIAls
wa pajhls
=> {90U2LND20  UoNEloUE JUNYINLIp <=} QOUILNII0™ UOIjRIOUTR
=> 20UALINDD0™ [0S TUOTIRIOUUE

Hlvd

uonmuyop
[oquiis Tpaunjep TIasn
0] JoquIAS pouljop”Iasn

{dewr uonriuasaIdar joquAs
<- 2omos” Suiddewrway poddew
{1oquiks "uoyeioute ) <= wal paddew
<= wl uonetuasaidai
<- WA WA pIh1s
wan " pojLis
=> {27uannoo0” uolejoute” JunySnelp <=} DUILNII0~UoNEIOUUR
=> 20UaLNI20 joquussdonEIOUUR }

or

OUALINDD0 T [OqUIAS TUOEIOUUE

TOHNAS
TUANLEIA WS

SONSLIAOTLRYDX0q Ylm ™ 2{A15T1%a)
<= 21415T1¥
o145 71%2) = 103735218 uoneussald
ares o1 K1sTuonruasaid
<- [1}so1f1sawusisse 2 s uonejuasaid
wawudse 21415 uoneuasad
<- {1]sois wan T pajAls
{1xa1 " ansodwon
<= W voneuasadar ouauwoas
<= Wl uoneluasaidal
<- {1ixa1u0d” 15w~ pajl1sTSup T pa0 uapuadopTIXouod
waypafA1sT3UIpLT IoA0 WuapuadapTiXauon
<= way~ pe[4)1sT3uIpi 100
<=} WRITPajALS
W W T PajAIs
-> W uonruasaidar
=> Wy~ uoneussaider o1nawosd
=> [RI] 1X)

HLvVd

douereadde Txay
01 3utns Xy

gied dusiagpey

sy

ad1nog

U NIV

juawape uopedtjddy

(paNURU0d) o) UOEIOUUE Jo SjudwWdd J0j 3[qe) surddepy - ¢ ajqe

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1994(E)

ISO 10303-201

(20U21Md20” 1X21 UoTRIOULR)
(37UUNII0 7 [oquuks TuoIeIOULR)
(eouIMOYO T BAIR ([T} UOlRIOUUE)

(0UILINID0 ™ 2AIND ™ UoHRIOUUR)
<= {aduatinddo T uoleioute” UNYSNRIP <=} 20UILNDI0 UOHEBIOULR
<= W2 pajAls
<= woil” voneuasaidal
<~ [1]swar voneiuasaidal
t uoneuasaidar foquiss unyinelp <= uoreuasardar joquiks
<=} uoneiuasaidal
<- voneasaider” paddewrdewt "uoneiuasaidal

dew uonejuesaidol

AW UolwIouUR
0] Uoruijap

=> dew uoneiussaidarjoquiss HLVd Tloquiss TpaurjapTiasn
[1xa1u0od paudisse un jeqo(3]
[ixouod " wonwuasaidar omnawoad)]
<= 1XUod~ uoneuasaidar
<- SWRIT JoTINuod uonriuasadas
{uonruasardar [oquuss TSunydnelp <= wonriuasardarTjoquiss

<=} uoneuasaidal 2eds
<- uongjuasasdos” paddew dew " voneuosaidal TO1RUIPIOODY RIS (T
dewr"uonejuasaidar 0] uonuuIyp
=> dew uoneiuasaidar foquuds HLVd TfoquiAs TpouijepIesn

awreu uoneuasaldax
{uoneasaxdarjoquussTIunydnelp <= uvoneluesaidarTjoquis
<=} uoneluasaidal
<- uoneasardai”paddeurdewr "voneiuasaidal
dewuoneiuasardas

=> dew uwoneiuasaidar” joquiks ot swreur uonejuasaidal PI UOHIULIAP [OqUIAS
{uoneiuasaidos joquuss~ 3uny3neip
<= uonejuasaidar [oquAs
<= uonejuasaidal
<- vonrmuasardaipaddew-dew voneussaidos
dew ™ uoneiuesaidal NOLLINIJAd TO9NAS
=>} dew uonejuassidas Toquuks 9 dews"uonejuasaxdor foquiks TAANLIA WS
gred sousssjey sajny [addnog JUURP NIV juawap uonedddy

(papnpuod) ;o) uoEoUUE Jo SJUIWRJD 10 dlqe} Suiddepy - S 3|qe],

116

Copyright International Organization for Standardization

Provided by IHS under license with ISO

sharabiani, shahramfs

University of Alberta/5966844001, User=:

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1994(E)

ISO 10303-201

O1s0

117

AAInd” UoisuawWIp
<= QAUALND0 JAIND ™ UONRIOUUE
QIULNIO0™ 2AIND T UONRIOUUR = JUSWA[37IN0[[ed 3unydnelp
MWW Ino|ed” Sunydnelp
<- {1]s1uaiuod no([es” Sunysnep
jn0jfe” 3unysSaelp
=> INO[[BD P33P~ AN~ USISUSWIP
=> UOISUSUIIP 3AIND

HLvd

Ul UuoIsuIWIp
0] UOISUSUHP™ 2AIND

INO|[BI ™ PAIOANP ™ 2AI00 ™ UOISUSWIP
=> UOISUSWIP dAITD

10T

UOISUSWIP ™ IAITD

NOISNTAIA FAYND

{ . pauteyd, = aweu-diysuoiejai nojes” Sunydneip
drysuoneas nojes” 3unysneip
=> nmed uoisuawip}

10T

Jred uolsuswip

AIVd NOISNAWIA
TJANIVHD

aamd uondfoid
<= DUINDI0™ JAIND~ UoHeIOoUUR
2JUALMNIO™ JAIND ™ UOTIRIOUUR = JUSIIS[d INO[[Ed Junydneip
JUSWR[STINOY[ed” Suny3nerp
<- [1]suuos nojjes 3unysnesp
mojes” Juny3neip
=> JNOJ[BY” PP JAIND UOISUIWIP
=> uolsuawip_ rejndue

HLVd

aur uonoafoid
01 uotsuowp rendue

QAIND T UOTSUWIP
<= DUALINIDO™ IAIND ™ UoIjEIOULR
2DUALMODO AAMI UOURIOUUR = JUSWS3 Ino[[en” Junydnelp
UMW 080~ dunydnelp
<- [r}sauoo o[ed” JunySnelp
nojfes” Funy3nelp
=> INO{ED” PP~ IAIND UCISUSUID
=> uolsusunp”renue

HLVd

Ul UOISUSUIP
01 uoIsUAWIp Fendume

NO[[D7PIIIP” 2AIND  UCISUSWIP
=> uolsuounp _r[niue

107

uolsuUsWIp ~rejn3ue

NOISNTWNIA IV TIONV

qred adusiagay

o[y

axanog

JuAURP WIV

Juawdp uoyednddy

400 uopejouue Funydneap jo sjuswpd Joj dlqe) surddepy - 9 dqe],

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



©150

1994(E)

ISO 10303-201

samo~uondsfoid
<= 9DUALINDII0™ 2AIND ™ UONRIOULRE
S0URLMI00 SAIMD ™ UOHRIOUUE = USRI INO[[ed” Sunydnesp
jusRa T Ino[[ed” JunySnelp
<- [1]s1ua3u00 IN0fRS” FUMyIneIp
nojfes” Sunysneip
=> JNO[[ED” PSP SAIND  UOISUSWIP

auny~uonosafosd

=> UOISUSWID Jdjaurelp HLVd 0] uolsuauIp ™~ Iojatirelp
AIND UOISUSUID
<= DUALINDD0 2AIND UOlEJOUUR
90UDLMOO0 9AIND  UONBIOUUR = JUIWR[2 mo[es” unydnelp
U2 No[[eo” Junydnesp
<- {1]s1ua1u09°N0[Ted” Sunydnelp
mofes” 3unydnelp
=> NO][eD” PIIOIIP” SAIND UOCISUSUWIP oul{ UOISUSWIp
=> uolsuawip™ I}oUIeIp HLVd 0} UOISUSUIIP~ I312UIRIp
INO[[EO™ PSSP~ IAINO " UOISUSUIIP NOISNAWId
=> UOTSUSWIp™ Idjowelp 102 UOTISUSUNP ™ IoISUWelp NALANVYIA
no[[ed”suny3nep 1NOTIVD
=> mo[[e>71231e) umiep 102 NO{[EDT 103 18y WImyEp TLIDYVIL NNLYA
nojres” 3unySnesp LNOTIVO
=> Ino[[ed” aInyea)” umiep 10T 100[[ed” 31NTES) Wnlep TTANLVEL WNLVd
aamduotoefoad
<= DUILINDD0 ™~ SAIND ™~ UoHBIOUUR
OUILIMDO0™ AMO UONBIOUUER = JUSWISY INOj[ed” Junydnelp
JUSWS[e ™ INo[Ted” Sunysnelp
<- [1]s1uaiu09 o[ ed” Sunydnelp
mnoffes” dunysneip
=> INOJ[E” PAVAP AN UCISUSWIP sui uonodafoid
=> UOISUSUIIP 9AIND HLvd 0} UOISURUIIP™ SAIND
yjed asualspey 9Ny [901n0g W3R NIV juawap noyedsyddy

(panunuod) jJon) uonejouue gunysnesp jo sjuswd Joj 3qey Surddepy - 9 sjqe]

118

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1994(E)

.
.

119

noj[ed” Funysneip
<- 1no[[ed” 3unydnelp” prefordiysuone[al noles” Sunysnelp
{,&rewnd, = swreu diysuonejar mojes” Junysnelp )
{diysuoniejar no[ed " uosuawp <=} drysuoireasTno|ed Junysneip
moj[es” unydneip” Sunejardiysuorieias nojed>” Sunysnesp
-> nojes” Funydnerp
(=> 1N0{[BD T PANDSNP” SAIID  UCISUSWIP
=> UOISUUNP™ snipes)
(=> mo[Tes” paralp uonoeloid
=> UOISUWIpP STeUIpIO)
(=> IMO[[ed” P31o2P~ 2AIND UOISUUIP
=> Uolsualmp™ reauly)
(=> 10|82~ PP~ IPEIY
=> UOISUAWIP  PIISUP ™ I1Pe[)
(=> INO[[BD” PAIAP QAIND™ UOISUDWID
=> UOISUSWIP IaloWeIp)
(=> o2 T paaNp” AAMD T UoIsUdWIp

i
=
N
1
o
=)
)
o
i
Q
0
]

=> UOISUIWIP™ 2AIND) (nojres Srewnd se)
{=> INO[[EoTPII0AIP” SAIND” UOTSUIWIP nojed
=> UoIsuawIp_ rensuw) 1027 diysuone]ar mnoj[ed” uolsuawip TUOISUAWID ) UOIUAUIP

University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MST

Licensee:

(INO[{BD PAIDAND  SAIND T UOISUDWIP
=> UOISUAUAP™ SnIpRI)
(1no[[eo” paoaspuondaford
=> UOISURWIP~ 2TeUIPIO)

(INo[[B2” pPaldanp” SAIND T UoISUSWIp
=> Uolsuawip ™ reaur|)
(Ino[[ed PP 1apeI|

=> UOISUDWIP™ PaJoadip™ 1apea]) 102 (uotsuswp~sniper)
(INO[[B27P102MP SAIMD  UOISUWIP 102 (uolsuauIlp ~2JeuIpIo)
=> UOISUWIpP IdWeIp) {0z (uotsusuIp™ IeduIy)
(INO{{Rd PRIdAIP 2AIND T UoIsUdUNp 107 (uoIsuaWIP ™ PaIdAIP” IdpEa])
=> UOISUIWIP™~ 3AIMD) 102 (UOTSUWIIP ™ I21aURIp)
(I0OF[ED TPRI0AIIP T 2AIND T UoISURUIp 107 (UOTSUSWIP ™ 9AIND)
=> UolsuAWIp” rnIue) 10¢ (uotsuaurp™ rejnaue) NOISNIWIA
qred sduaiagey safny {asxinog wowmp NIV Juawsp uoyesnddy

(panunuod) Jon uonejouue junpysinelip jo sjudwdp Ioj dqey Surddeyy - 9 djqe].

No reproduction or networking permitted without license from IHS

Copyright International Organization for Standardization

Provided by IHS under license with ISO



SN0

i
AN

1994(E)

ISO 10303-201

tred"uoisuaunp
<= diysuoneiar mojes” Sunydneip
mo[fes” sunysnelp” unejosdiysuolrejel nojfes” Sunydneip
-> nojied” Suny3nelp
(=> INOJ[RD™ PAOINP” SAINO ~UCISUSWIP
=> Uoisuawip~sniper)
(=> no[fes” peroanp uonoafoid
=> UOISUIWIP JIBUIPIO)
(=> INO[{BD> ™ PADANP~ IAIND  UCISUSWIP
=> UOISUSWIpP JTeduI[)
(=> INO[ED PAIJUP SAIND UCISUSWIIP
=> UOISUWIP ™ IdaureIp)
(=> 1N0[[BD ™ PAIDANP~ 2AINO UVISUAWIP
=> UOISUSUIP 2ALMD)
(=> INO[[ED " PAIANP~ IAIND ™ UOISUIWIP
=> UoIsuIIp re[ndue)

HLVd

(1ossaoapaid se)
1ed”aouenbas

Tuolsuawip o1 uolsusuIp

nofjea”sunydneip
< ojfes” 3unydnepparjardiysuonepl noed unydneip
{.AIepuodas, = aweudiysuolre(a1 mojes” Funydneip}
{diysuone[ar o> uolsuawp <=} diysuored1 no[[ed” Suny3neip
noj[es” dunydnerpFunejardiysucneiel no| (e dunydnelp
-> Jnojfes” unydnelp
-> nojjed” 3unydnelp
(=> INOJ[eD” PAd2IIP”~ 2AIND~ UOCISUDWIP
=> UoisuawWip~ sniper)
(=> mo[[ed paranp uonosfod
=> UOCISUIWIP dTeUIpIO)
{=> 1N0[[BD” P3P~ 2AIND ™ UOTSUAIP
=> UOISUSUNp ™ Tedulf)
(=> 1n0}[ed7paI0AIp” 10peI]
=> UOISUWIP~ Pajoasip” 1opeaf)
{=> IN0[[ed7PA1DAIIP™ SAIND UOISUAUIP
=> UOISUIUIP I2)WeRIp)
(=> 1N0[[B2 7 Pa10AIIP™ 2AIND T UOISUIWIP
=> UOISUSWIP ™ JAIND)
(=> IN0[[e27 P310aIIP ™ SAINO ™ UOISUIWIP
=> uolsustmp_re[n3ue)

102

drysuone[ar noed " UoISUSWIP

(mojjes Lrepuodos se)

nojjes

TUOISUSWIP 0} UOTSUSWIP

red duarajay

Sy

as1nog

yuawsp WIV

juaws uonediddy

(ponuijuod) Jo[} uonejouue Jupysdnelrp Jo SHUSWR[ J0j dqe) Suiddepy - 9

Jqe,

120

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1994(E)

.
.

1SO 10303-201

©O1s0

diysuonefar nojes” dunydnerp
=> ned vorsusunp

10T

Tred uorsuswip

V4 3ONINO3IS
"NOISNTWIA

OUALMNDI0™ [oqUIAS UOITERIOURe
=> {IOTRUIWIA) 2AINO UOISUSUHP <=} [oquI&s™ IOJeuruiay
2AIND T PaTRIOUUR [OqUIAS  IOJRUIULIDY
-> 30ULINDO0” JAIND ™ UolRIoUUR
=> JaInd T uolsudunp

133

HLvd

[oquis “wotRlOUUER
01 aUI[ UOTISUWIP

101

aAInd T uoIsUWIp

INIT NOISNINIA

101

mo[[es” Sunysnelp

LNOTIVD NOISNIWIA

Ired” uorsusunp
<= diysuotear nojres” Sunydnelp
nojfed” Funydnelp” parejardiysuocirejal nojles” SunySnesp
-> nojjed” Junydnelp
(=> INOJ[RD PRAdSIIP 2AIND UOISUIIP
=> UoIsUsWIp™ snipes)
(=> mo[es paenp uondsfoxd
=> UOISUSUHP ™ o1euIplo)
(=> 0[BT PIIOAIP  SAIND  UCISUIWIP
=> UOISUSUHP ™ Feaul])
{=> INO[[ed” PADAHP SAIND UOISUWIP
=> UOISUSUWIP ™ 19]1aurelp)
(=> INOJJEd PAIOAIP~ AIND UOISUIWIP
=> UOISUAWIP~9AIND)
(=> INOY[EY PADIIP SAIND UOISUSWIP
=> uolsuatup rejn3ue)

HLVd

(Jossadons se)
nred oouanbas
TuoIsudWIp 0) UOISUUIP

Jred soudlefey

Sy

adanog

JUBUBRR NIV

juswdd uonedddy

(panunuod) Jo[) uonejouue Junyineap Jo sjuUdWR Jo0j djqe} Surddepy - 9

dlqeL,

121

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



O150

1994(E)

1ISO 10303-201

OUALINIDO0™ 2AIND ™ UOIBIOUUR

QDUALNINO™ 3AIMD ™ UOTIRIOUUR = JUIWS[2 INO[[ed” Junydnelp

JUSWIR[2” Inojes” Funysnelp
<- [t]su2uo0o nolfes” dunysnelp

SAIMD” UoLRIOUUR

nojjes” 3unysnelp HLVd 01 no[res” uny3nelp
LOAOTIVO
101 noj[ed” Sunysnesp “ONLLHONVId
nojjeo Sunydneip
® 10 UOISUSUID
® SI UONEBIOUUE U} J (7#
11X
1o ‘aIn3iqns ‘[oquifs
(1nofres "SunysSneip ‘BArE 1Y 2AMD
=> sjuawR[e 3unysnelp) 7# ® ST uonEoUUE A1 JT :1#
(20U211IN200 " UoTRIOUUE 102 (syuoumae~ Suny3nelp) 7# NOLLVLONNY
=> 20U2UNdO0 ™ uolieloule Sunydnelp) |# 87 ‘97| 107 | (ouaunddo uoirejouue” Juny3nelp) [# "ONLLHDONVHd
101 (aamd ™ uonpaloid)
101 (oAmo™13pe2[)
101 (2a1m5>"wolsuauIp) HANND ELOTAA
{ [oquis uotsuawp~paurjep21d
<= [oquis~pauryop~aid
loquuss “pauryepaid = arasT[oquuiks T paulyap
131es T [oquAs T pounjop
<~ UOIHUIJap [oqUIAS™ PIUTJIp
[oquiispaurjep
<= wa uoneuasaIdor drowosd
<= wan uoneluasaidar
<- WAW pajhIs
WA pafhis
=> {32UaUN>00” uoHeoUUE 3UNYSNEIp <=} SDUILNDO0™ UOLEBIOUUE
=> U100 [oquIAs UonejoULE } 7€ 9t 0UALIND00 ~[oquIAS TUOlEIOULRE TOINAS NOISNIAIG
yred dUII}Y sa[ny [daanog JuURP NIV juawap uonedddy

(panunuod) o) uonejouue Jupysnelp jo SspuUWRPR Joy djqe) surddepy - 9 a|qe],

122

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1994(E)

ISO 10303-201

OIS0

{ [oquis TooURIR[ 01 [BOINoOW03  paulyep axd
<= [oqQuAspautjop_aid
[oquiis "pauifepeid = Pajes”[oquiisTpaurjep
1918 T[oquiss Tpautjep
<- uontugap foquispauljep
[oquiIAs—paurjep
<= won” uoneuasaidar simawoad
<= wen uoneuasaidal
<- WAWN pajLIs
wa payAls
=> {20uaundoo uonEIoUUR SUNYSNRIP <=} d0UALNI00” UOHEIOUIR
=> 20U9LINY00 ™ [OqUIAS~ uotiriouuR )

[43

9F

20ULLINDJ0 ™ [oqUIAS " UolTRIoUUE

TOGNAS FONVITI0L
TIVORLLIANOTD

nojes~ unydnelp
=> INO[[BY 2OUBIS[01 [edLIaWwea3

10T

1NO[{ed0URIA[01 [edLNa W03

IONVHETIOL
TIVOILINOID

uonejuasardarTjoquiks
=> uoneasaidar joquis” Junysneip
=> mnode[ 123ys Fuimelp

102

mofe] 19eys Suimelp

1NOAVT
TIFHS ONIMYEA

20U1MD00 1X21 HolTeloute
ADUILINIIOT 1K1 UOIIBIOUUER = JUOWR]2 Mo[[ed” Junyinesp
UMW INo[[ed” Funysnwip
<- [1]s1u0u02 N0 ed~ Sunysnelp
no[ed” JunySnelp

HLVd

1X21 0] o[[ed” Funydnelp

(eamo~uonoafoid)
(2amo™ 1opeal)

(2AInd UoIsuauNp)

<= 20ULLNDI07 2AIND UOBIOUUR
2DUSLMINO TIAMD” HONBIOUUER = JUWA{ 2~ INO[[e)” Funyineip
Juauraja” nojres” Sunydnelp

< [1}su2ao0o"no[red” 3unydnelp

noj[ed” Junydnelp

HLVd

SAIND T papalip
01 noj[es” dunydnerp

DUILINSI0™ [OquIASs “UoRIOUUE
AOUAIINMO™ [oquIAS UoneIOUUR = JUdWR[a 7o [ed” 3unyineip
JuAwWaTINo e 3unysnelp
<- [t1}swatuodmo[es” Sunydneip
noffes” dunysnelp

HLVd

[oquiss TuolRIOUUR
0] no[[ed” Sunydneip

ged sduaasgey

sa[ny

asanog

P WIY

juawap uonedddy

(panuIu0d) o) uoleoUUR FuNYINeLp Jo spudwi|d 10j djqe; Juiddepy - 9 sqe].

123

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



OISO

1994(E)

ISO 10303-201

aAInduonoefoid

<= 2UALINI20 2AIND ™ UOlRJOUUR

2DUAIMII0 "2AMD ™ UCIIRIOUUR = JUWRLS ™~ IN0f{ed” Suny3neip
JUQWIA[R no[[ed” Sunydnelp

<- [1]swuanuod moffed” Sunydneip

noed” 3uny3nelp
=> INO}|ED” PAIDAIP~ 2AIND™ UOISUIWIP
=> UOISUSWIp ™ Ieaul]

HLVd

aurTuonasfoad
01 UOTSUAWIp ™ Jeaul|

QAN uoIsuawWIp
<= DUALINDN0™ IAIND ™ UOIRIOUUR
QDUALINIO0 "OAMO™ UOIIBIOUUR = JUdWL|S™ Inojjed” sunjydnesp
1uaWRla Inof[ed” Sunydnep

<- [1}swxuoed ol es~ 3unydneip

no[es” Sunysneip
=> INO[[RY PP~ 2AIND T UOISUIUIP

=> UOISUdWIp ™ Jeaun|

HLVd

UIy” UoIsUSWIp
01 UoIsuawIp ™~ reaul

MO[[eD PP~ 2AIND UOISUIWIP

=> UO[SUDLIP™ Ieaul] 10T uotsuSWIp™ reaul] NOISNHWIU dVANI'T
JAMDTISpe|
<= 20UALIND207 2AIND ™ UONeIoUUER
AIUDLINIIOT IAINI T UOITRIOUUE = JUIW]R™ INOj[ed~ Funysnelp
JuawRfa T no[[eds” unysnelp
<- [1]swuuos no[ o dunydnelp
moj[es” 3unysnelp
=> INOJ[B2” P2IDAIIp” I3pEa] 19pe| 01 UoIsUAUIp
=> UOISUUIP~ PI0IP™ Iaped| HLVd “paroanip” 1apes]
1N0[BY PP IIPEY NOISNHWIA
=> UOISUSWIP ™ Pajoalip” 1ope| 10T UOTISUSUWIIP P3ID2IP I3peaf TAALOAIA HAAVHT
25U2LNO20 ™ joquAs TUolBIoUUE
=> {101RUIWLIS) ™ 13pRR] <=} [0qQUWIAS™I0IRUIULIS}
3AINDTPAIRIOUUR JOGWAS T I0JRUTULIS}
> QUALINDID0 aAInD " UoliejouUe [oqui£s " uolelouUe
=> 2AIND” 12pBa| S€ HLVd 0] Jape9]
101 2AID T Iaped] JAAvI1
yed sduasayey SNy [931nog JRWRP NIV juawRR uopestjddy

(panunuod) jo[) uonejouue Junyinelp jo S)USUR Joj diqe) Surddepy - 9 J|qe]

124

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1994(E)

ISO 10303-201

©150

nojed” Junysnelp

LNOTIVO NOISNINId

=> 1N0[[B2” UCISUSWIP PIMIONIIS 102 I00[[2 UOLSUSWAP PIMIONIS “AFANLONYLS
aammo " uonsfoxd
<= 22UILINID0 3AIND ™ UoHRIOUUR
2OUALMOD0™ 9AMD ™ UOLIBIOUUR = UL Ino[[ed” Sunydnelp
1uowWR[eTIno}[ed” Junydneip
<- [1]s1ue1u02°no[fes~ SunySneip
no[jes” 3unysnelp
=> INO{[BD™ PIIORIP~IAIND  UOISUIWIIP autj~uondsfoid
=> UOISUSWIp~ snipel HLvVd 0] UOISUAWIlp™ snipel
AAIND T UOISUIUWIP
<= 32UALINDI0 ™ AAIND ~UOIRIOUR
Q0UR1MO0 9AMD™ UCHIBIOUUE = UMW Inojfed” sunydneip
UMW T IN0[ [ed~ Sunydneip
<- [1}suau0o°1nojes~ Sunydneip
nojfes” Junysnelp
=> INO[[BD” PAIDANP ™ IAIND  UOISUSWIP sui]"uotsusunp
=> UOISUAWIP ™ snIpei HLVd 01 UOTSUaUIp ™ snipes
MO PADJIP ™ SAIND T UOISUILULIP
=> UOISUSWIP SnIpel 107 UOISUSWIpP™ SNIPEL NOISNIWIA ™ sNIAvy
101 2ama~vondafoxd ANIT NOLLOHIOUd
{.J°1ered, = swreurdrysuoneas Inoffed” Sunysnelp
diysuonejas nojeo Sunydnelp AIVd NOISNINWIA
=> sred "uotsuswip) 102 ned uotsusunp T TITIVEVd
2amo~uondefoid
<= 3IDUILNDO0™ AN UoIRIOULR
QOUILMID0 ™ 2AIND ™ UOHIBIOUUR = JUIWI[d™ Ino[[eo” sunysneip
JURWIR[ T IO e Suny3aelp
<- {1]s121u00"In0fes” Funy3nerp
mojeo” Junysnelp
=> nojjeo” paidanp uonveloxd aui["uonoafod
=> UOISU3Wp~IBUIPIO HLVd 0} UOISUWIP~2JeuIpio
nojfed” paalp” uondafoxd NOISNIWIA
=> UOISUSWIP ™ MeUIpIO 102 UOIsUWIp~2JRUIpIO THLVNITIO
yjed aduaiajey S9Ny [324nog WP NIV Juawd 3 uoyednddy

(panuijuod) jo) uonejouue Funysneap Jo sjudwdpP Joj djqe) Suiddepy - 9 dqe].

125

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



NSO

v

1994(E)

ISO 10303-201

[e1a1{ 13X
(JRIRNT1X9) = 19308IeYD 1O 1X31
I91orIRyD” 107 1X%3]
<- [thxa"paoa)[eo-1xa aisodwod
1x91 2usodwod)
<= wan uonrussaidar dimouiosd
<= WY uoieruasardar
<- WA W~ pajiis
{.onfea uolsusunp, = suru W)l voneuasardar
wal uonejuasaidar =>} wa poykis
=> {20uaund20  UolrIoUUE FUNYSNEIP <=} 9IUSLNON0 UOHRIOULUR
=> 90Ua1MID0™ 1X3]” UOIRlOUUE
QOUILINDD0 T IX3) UONRIOUUR = JUdWA[a 7 Inof{ed” Sunydnelp
WL o [ed” Sunydnelp
<- [1}susuo0o moed” Sunydnelp
nojjes” Funysneip

(oneA uolsuawWIp s¥)
SuinsT1xe1 01 MoJ[Ed

=> NO[[BS” UOISUWIP™ PaInons HLVd TUOISUSWIIP ™ paIndonIs
QJURLINDD0 ™ foquIAs TUOTIRIOUUR
Q0UALMDO0™ [oquIAS T UOBIOUUE = JUAR]R INo[[Ed~ Junysneip
1USLWR[3T o[ fed” Funysnelp

<- [1]sws1u00 nojes~ Funy3nerp [oqui&s

mojres” guny3neip TuoneloUUE 01 JNO[[ED
=> IN0[{BO” UOISUSWIp~ pamionns HILVd TUOISUAWIP  PRINIONIIS

gred 2duatagey sapny [321no0g juama NIV juswa vonedddy

(panunuod) Jo[) uonejouue gunysnelp jJo sjudwWd[d loj a[qe Suiddepy - 9 dqe].

126

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1994(E)

ISO 10303-201

127

[e1o1y T 1%a)
(JeI]1¥21 = JPRIBYY 107 1%3)
1910ere0 T 407X
<- [1xer parostjoorxar ausodwod
1091 ansoduiod)
<= won uoirewssaidar dinawoad
<= W uonejuesardas
<- WU p]Ls
{,1x31 nun, = swreu w2 UoneIudsIdal
W uonejuasaidor =>| wonpajhis
=> {2oUannnd0”uoleloue” Funy3neIp <=} OUILNIO0 UOIEIOULUR
=> 3DOUALINJ2J0 ™ 1X3])” UoHBlOUUe
2UALINDI0 71X 2] UONBIOUUE = JUSWL]7 Ino[[ed” unyine.p
USWS[™ INO[[ed~ Sunyfnep
<- [1]s1uajucd no|fes” Junysneip
moed” sunyaneip
=> JNO{[ed” UOISUIWIP ™ pamIdNs

HILVd

()X jun se)
3uinsTIX2) o} nojjed
TuolsuAUIp T pamons

(211 1X9)
([RI211]1X2)1 = Io1dRIeyd 10 1Xa)
1010€IBYd IO 11X
<- [1hx21paia][oo ¥ ansodwod
1wy ansodwon)
<= wa"voneuasasdar rnowoad
<= wan uoneuasaldar
<- W WA T Pa[ALS
{.onjeA 20URIR[O), = WU WA Uoneiuasaldal
wan " voneuasaidar =>} wan "palis
=> {2ruaunodo T uoneloUUR T SUIENRIp <=] dIUALNOI0TUOBIOUUE
=> 2DULNDI07 1Y) UoHRIouTEe
22UDHIRINO TN UOHEBIOULUE = U7 o[ [ed” Sunysnelp
U7 INO[ R 3unySneIp
<- [1]swau0dnojjes” unysneip
mojf{e>” sunysneip
=> INO[[ED UOISUAWIP  PAMONIS

HLVd

(anjea dduURIa[O) $T)
SurnsT1va1 01 oD
TUOISURWIP T PRMINILIS

yred adualajey

sany

ERSI TN

JuuWRP WIV

JpwaR uonesddy

(pAaNUIIU0Y) 0[] uolBjouue Funysneip jo S)udWIPP Joj 3jqe) suiddey - 9 J|qe,

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



2

1994(E)

ISO 10303-201

ONIJIVIN TTVILLNAAL

mojfe>” Julysney
01 Incjjed
Tuorsudwip” paInicnisum

LNOTIV) NOISNHINIU

101 no[[en” 3unydneip TR T ESNGD
joquuss “iorewun) Tpauigop Taud
<= JoqwissTpauyjap”aid
joquias Tpaurjap Taid = ojasTjoquissTpautgep
13328 TjoquIss Tpautyop
<- uoniuep joqui&s pautjap
[oquiss~pautjap
<= wall ‘uoneuasaidar oupwoas
<= w1 uonejuasaidax
<- WAIWRIT payAls
e Tpagdis
=> {2dudunII0 T uoNRIOUUR TFUnyInelp <=} 2dualndlo uonelouUe TOUINAS
=> ADULNIN0™ Joquiss” uoliglouue ) GE ‘7€ 9t 3DUBLINDD0 [oquIAs TuolEIOUUR NMOLYNINYAL
mop[es” Sunydnelp
<- nojes” dunydneip “parejardiysuonepl moes” JuinySnelp
{.xins, = aweu diysuone|as mofeo” Junysnelp} (X1jms se}
{diysuonepar uauodwodTnofjes Tuoisuawp <=} diysuornepi mofes” Sunydnerp mnojfed
no[ed>” 3unysnerp “3unejardiysuoneier noffed sunydnelp diysuonejar “Suny3nelp 01 Nojjed
-> INO[{8)” UOISUAWIP™ PamIdNIs 10T TuauodwoedTInojed T uoIsuWIp TuoIsuUdWIP pamionns
no[[ea”3unydneip
<- no[jed dunydneip T paejardiysuonie[ar nojfes” Sunydnelp
{.xyjasd, = aweudigsuonear nofes” Sunydneip} (x1jo1d se)
{diysuoneras weuodwosTnojjes Tuorsuatuip <=} diysuone[ar no[ed” dunysnelp nojres
wored” Sunysneip” Junejardigsuone i noed” Junydneip diysuonejas T3unyZneip 03 1nefed
-> INOJ[E)  UOISUAWIp” pamidnis 102 Tusuodwod TINof{ed TUoISUSWIP TUOISUSWIP PAINIONILS
yied duURJY SINY |3d1n08 JRWRP NIV juawap uopedjddy

(papnjouod) Jor) uonejouue gunysinesp jo spuswRd Joj dqe) durddepy - 9 sjqe],

128

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1994(E)

.
.

ISO 10303-201

IS0

\W

91 ‘s1| of wourudisse” 1o Ae] uonwiussald MIAVT
USRI o1 Woa3 (I 01
ONIddVIA TVILLNHAI WsUBR[R LR W03 "dno3
INAGNTTE
[43 1291957195 DUIWO23 “ORILANOED d0¥UD
dnos3™qns e st
W~ dnoid oyl Jj 74
JUSWI[2 uonEjoUUE
10 51NRwoas e ST
1+ (dnoi13) 74 e~ dnold oyl Jy i1 #
107 (wen"padnols~3unydnelp) [# INTFWITL dNOUD
uolgjouue” Junysnelp oy
DONIIAVIN TVIILLNAdI JuSWRpe ~uolloute dnoid
mofres Sunydnelp
® 10 UOISUIWIP
B ST JUOUIR[2 oYl J] 74
X3l
10 ‘2am3yqns ‘[oquiis
(no[pes” 3unydneip ‘gore [[1J ‘dAMD
=> sjuawaja” Funydnelp) 7 © ST JUAWR[2 Y1 J] D[ #
(95uaLMdd0 UojIRIOUUR 107 (siuawafe” Junysnelp) 7# INTNTTE
=> DUALNO0  YolFeIoUUe” Junydnelp) [# 87 '9Z ! 10T (2ouamddo uonelouue” Funydnelp) [# {  NOLLVIONNY . 103D
(dnosd
<- dno1F parejardysuonear~dnoid
digsuonefar dnoid
dnosd” duneardiysuorerar dnoid) 7@
{wa~padnosd Sunydnep dnord—qns e s1
<- [1jsweruauudisse” dnord " unydnep Juawpe~dnoad ay) Jj 174
wounsisse dno1d dunydnelp JUSWD]2 UOTRIOUUR
<= wowudisse dnosd 10 O1RW0AT v $1
dnoi3” paudisseusurudisse”dnoId) |# uawoje~dnod ayl Jj 114
-> dnoi3d HLVd mawafe " dnord oy dnosd
i+ swrewdnoid Jwreu
v 1y dnoi3 d10O¥0
yied dduasapay sa|ny |sa1nog WP NIV uawdp uopedjddy

Jon 8urdnouasd aoj sjqey 3uiddeyy - £ sjqe].

129

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



(O)1sO

1994(E)

ISO 10303-201

ONIddVYIN "TVOLLNFA]

dnoi3 oy dno1d—qns

1 it dnoid dNOo¥H 4dns
Supiqusiaur
[1]swai”apqrstaur Apiqrstaut
-> WA 9|qistau
wawudisse” 1o e[ uoneiuasaid = wan AqIsIAUI
waundisse” kel uonjeiussaid HLvVd Aupiqrsia o1 oAe|
uondriosap
of quawudisse” 108e] uonejuesaid swreu
ot surewjuawudisse” e fe uoneussaxd pr 124%]
yed duasaey s3[ny {32100§ JUIWIR NIV juswape uonedlddy

(papnpund) ,yon) surdnoas 1oy srqe; suiddeyy - £ ajqe]

30

1

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1994(E)

.
.

ISO 10303-201

(OIs0

it pr'uoniewro) uonuiyep onpoid PU UOISTAI
prionpoud
1nposd
<- Jonpold”jo uonewio) uontuljap_1onpod
uotjeusio) uonutap 1onpoid I+ pronpoxd prioapoxd
1L} 1r uoljetiofuontuyap1onpoid NOISYAA™.LIWIOUd
uolneziuesdio
({owreu-uoneziuedio ue uiiim uostad
uoneziuedio ® ST Uonezuedi() Ji i¢#
<- uoneziued 0 dyyuonezedio  pue uosiad] uoneziuedio ue
{pruosiad 1t ([ewreuruoneziuesio)} LJuo st uonezmedi() J| ‘74
uostad it [pruosiad]) ¢4 uosixd ©
< testadTayruoneziuedio” pue T uosiad| It (aweu uoIeZIuesI0) 7# fJuo st uoneziuedi(y J| ;14
uoneziuedio” pue uosiad) ¢4 1t (pruosiad) 14 Qweu voneziuedio
ssalppe
([=> ssaIppe” [euoneZIULSIO
{1]suonezIued 10 ssaIppe” [euntjeziuedio
> uoneziuedio
<- uonezie 3o~y uoneziuedio pue uostad]
[=> ssaippeTruosiad
{1]oidoad ssasppe~euosiad
-> uosiod
<- uosiad ayruoneziuedio”pue uosiad] uone/edio
uontezitedio pue” uostad) ¢# ue uryim uosixl v
=> SSaIppe” [euoneziuedo ST UONEZIURSI() 4) )| "v#
[1jsuonezInes 10°ss2IppE T [RUOIEZ IURSIO uoneziuedio ue fjuo
‘> HoNRZIUe310) 74 st uolezuedi() ays J[ :7#
(=> ssalppe [euosrad uosiad e o
[t]ardoad ssorppeTeuosad SU uoneZIURsI() Y3 J ©[#
> uosiod) [# It ssalppe SS2IppE
It (uoneziuedio pue uosiad)
It (uoneziuedio)
It (uosxad) NOILVZINVOHO
yred aduaaagay _wo_:m ERSHITIN WP NIV judwap uoneyddy

JAon uoneppa jonpoad aoj a1qe) Juiddepy - g Jqey.

131

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



—~
=
~—
ey
o]
jorp]
-

ISO 10303-201

[epowr~dunydneip
<= uoneluasaldal
[1]swanrvoneiuasasdar
-> way paddew
oamos” Fuddewrwon " paddew
-> dewr wonejuasaidar
uopeinasasdar”paddewr dew™ vonruasaidar

> {uenessardar” adeysTpz T popunoyg £[[estnowoad <= uonruasaidaiTadeys

<=} uoneiuasaidal
<- uoneuasardar pasnruoneuasaidar uoniurep” Suredoad
{uoneuasardar uonujapadeys <=} woneuasaxdar uonturyep” fuadord
uonmyapruoneiuasaidar uonruryep” Suadoid
-> {adeysTuonturjapTionpoid <=} uonugep fuedoid
uoniujap uoniujap - L11adord
-> UONIUIAp T PIzZLIdORIRYD
uontuiyap 1pnpotd T paziIadeEYD = UONIUIJIP  PAZLIdOEIeyd
uonujapnpoxdTpaziiapereyd
uoniuigop onpold = uontulyap Tonpold paziiapereyd
uonturjepT1onpoid
uolewioj uonturjap onpoid
-> uolteulo) uoniuap 1onpoid

¥e ‘T

HLVvd

epowadeys SunySneip
1z 01 uotsidATPpoid

yred dURJIY

SNy

ERSLIGIN

WP WV

juawap uonedijddy

(panunuod) ,Jon uonepJ jonpoad ioj siqe) surddely - g 3|qe],

32

!

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



1994(E)

ISO 10303-201

CING

(uoneziuedio pur uosiad
<- uonezwuedio” pue  uosrad poudisseiusudisse uonezmedio pue uossod
Juswiussse” uotezIuedo  pue uostad
=> JuawudIsse” uoneziue310” pue uosiad " 3uny3neip
[}swan” paudissequawruSisse™ vonezivedio “pue uosiad " 3uny3neip) ¢p
(vonezuedio
<- UoNRPZIUE3I0” paudisse juswudisse uoneziuedio
wdurudisse” uonezwedio
=> Juawudisse” uoneziuedio Junydnelp
[¥]swan~poudisseyuswudisse uoneziweS10” Juny3neip) 74
(uosizad
<- uostadpaudissejusutudisse " uostad
waswudisse uosiod
=> wewudisse” vosiod " FunySneip
[1]swon”paudissejuawudisse uosied” Sunydnelp) |4
-> Wl uonezuedio” Junydnelp
uotrewio) uoniuap” uposd = won uoneziuedio dunySneip
uoneuLiof” Uonuyap TNpoId

HivVd

uoneZIUR3Io UR UM
uosiad v 0) usa13
st uotstaa~jonpoid oy
Jo Lunqrsuodsar oyl jj ¢
uonezIuesIo
ue 0] £JU0 UAIS
st uotstaaT1onpoid ayy
Jo Xupqusuodsar am I 74
uosItad e 03 KJuo uaald
st uots1oa~1onpold ayz
Jo Aupiqusuodsar ayy 3] :1#
uonezuedso
01 uoisIaA dnposd

yind duaasjay

sapny

3dIneg

JawRp WIV

JuswaE uoyrdljddy

(papnpuo0d) Jo() uonepa jonpoid 1oj 31qe) Suiddepy - § I|qe].

33

e

1

Copyright International Organization for Standardization

Provided by IHS under license with ISO

University of Alberta/5966844001, User=sharabiani, shahramfs

Licensee:

Not for Resale, 12/20/2013 07:20:12 MST

No reproduction or networking permitted without license from IHS



ISO 10303-201:1994(E) (150

The following rules are referenced in the preceding table:

1) approvals_are_assigned

2) camera_usage_mapped_representation

3) curve_font_usage

4) dimensionality_is_two

5) draughting_model_annotation_layers

6) draughting_sub_model_mapped_item

7) draughting_subfigure_representation_layers
8) drawing_sheet_annotation_layers

9) drawing_sheet_layout_usage

10) drawing_view_annotation_layers

11) fill_area_style_tile_symbol_constraint

12) geometric_set_layers

13) global_length_and_angle_units

14) group_usage_constraint

15) presentation_layer_assignment_constraint
[6) presentation_layer_assignment_requires_usage
17) presentation_of_product_definition_formation
18) presentation_size_constraint

19) presentation_style_by_context_constraint
20) presentation_view_presented_once

21) product_requires_version

22) product_shape_has_representation

23) representation_context_global_units

24y sheets_belong_to_one_drawing

25) styled_curve

26) subtype_mandalory_annolation_occurrence
27) subtype_mandatory_camera_image

28) subtype_mandatory_draughting callout

29) subtype_mandatory_drawing_revision

30) subtype_mandatory_pre_defined_colour

31) subtype_mandatory_pre_defined_curve_font
32) subtype_mandatory_pre_defined_symbol
33) subtype_mandatory_pre_defined_text_font
34) subtype_mandatory_shape_representation
35) terminator_symbol_constraint

36) text_font_usage

37) units_prefix_constraint

38) use_of_geometrically_bounded_2d_wireframe_representation
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5.2 AIM EXPRESS short listing

This clause specifies the EXPRESS schema that uses elements from the integrated resources
and contains the types, entity specializations, rules, and functions that are specific to this part
of 150 10303, This clause also specifies modifications to the textual material for constructs
that are imported [rom the integrated resources. The definitions and EXPRESS provided in the
integrated resources for constructs used in the AIM may include select list items and subtypes
which are not imported into the AIM. Requirements stated in the integrated resources which
refer to such items and subtypes apply exclusively to those items which are imported into the

AIM.

EXPRESS specification:

*)
SCHEMA explicit_draughting;

USE FROM application_context_schema
(application_context,
application_protocol_definition);

USE FROM approval_schema
(approval,
approval_date_time,
approval_person_organization);

USE FROM date_time_schema
(calendar_date);

USE FROM draughting_element_schema
(dimension_curve,
dimension_curve_directed_callout,
dimension_curve_terminator,
draughting_callout,
draughting callout_relationship,
leader_curve,
leader_directed_callout,
leader_terminator,
projection_curve,
projection_directed_callout,
terminator_symbol);

-- IS0 10303-41

-- IS0 10303-41

-— IS0 10303-41

-- IS0 10303-101

USE FROM drawing definition_schema -- ISO 10303-101

(draughting_title,
drawing_revision,
drawing_sheet_revision,
drawing_sheet_revision_usage);

USE FROM geometric_model_schema
(geometric_curve_set,
geometric_set,
geometric_set_select);
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USE FROM geometry_schema ~-- ISO 10303-42
(axis2_placement_2d,
b_spline_curve_with_knots,
bezier_curve,
cartesian_point,
circle,
composite_curve,
direction,
ellipse,
geometric_representation_context,
geometric_representation_item,
hyperbola,
line,
offset_curve_2d,
parabola,
peint,
point_on_curve,
polyline,
quasi_uniform_curve,
rational_b_spline_curve,
trimmed_curve,
uniform_curve);

USE FROM group_schema -- ISO 10303-41
(group,
group_relationship);

USE FROM management_resources_schema —-- IS0 10303-41
(approval_assignment,
contract_assignment,
document_reference,
group_assignment,
organization_assignment,
person_and_organization_assignment,
person_assignment,
security_classification_assignment);

USE FROM measure_schema -- ISD 10303-41
(conversion_based_unit,
global_unit_assigned_context,
length_measure_with_unit,
length_unit,
measure_with_unit,
named_unit,
plane_angle_measure_with_unit,
plane_angle_unit,
positive_ratio_measure,
si_unit);

USE FROM person_organization_schema -- IS0 10303-41
{organizational_address,
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personal_address);

ISO 10303-201:1994(E)

USE FROM presentation_appearance_schema -- IS0 10303-46

(box_height,
box_rotate_angle,
box_slant_angle,
box_width,
context_dependent_invisibility,
curve_style,
curve_style_font,
externally_defined_curve_font,
externally_defined_hatch_style,
externally_defined_tile_style,
fill_area_style,
fill_area_style_colour,
fill_area_style_hatching,

£ill_area_style_tile_symbol_with_style,

fill_area_style_tiles,
null_style,
pre_defined_curve_font,
presentation_style_by_context,
styled_item,

symbol_colour,

symbol_style,

text_style,
text_style_for_defined_font,
text_style_with_box_characteristics,
text_style_with_mirror);

USE FROM presentation_definition_schema -- ISO 10303-46

(annotation_curve_occurrence,
annotation_fill_area,
annotation_fill_area_occurrence,
annotation_occurrence,
annotation_symbol,
annotation_symbol_occurrence,
annotation_text_occurrence,
composite_text,
composite_text_with_associated_curves,
composite_text_with_blanking_box,
composite_text_with_extent,
defined_symbol,
externally_defined_symbol,
font_select,
pre_defined_symbol,
symbol_representation,
symbol_representation_map,
text_alignment,
text_literal,
text_literal_with_associated_curves,
text_literal_with_blanking_box,
text_literal_with_delineation,
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text_literal_with_extent);

USE FROM presentation_resource_schema -- IS0 10303-46
(colour_rgb,
externally_defined_text_font,
planar_box,
planar_extent,
pre_defined_colour,
pre_defined_text_font);

USE FROM presentation_organization_schema -- ISO 10303-46
(camera_image,
camera_model_d2,
camera_usage,
presentation_layer_assignment,
presentation_layer_usage,
presentation_size,
presentation_view,
presented_item,
presented_item_representation);

USE FROM product_definition_schema -- ISO 10303-41
(product,
product_definition,
product_definition_formation);

USE FROM product_property_definition_schema -- ISO 10303-41
(product_definition_shape);

USE FROM product_property_representation_schema -— IS0 10303-41

(shape_definition_representation,
shape_representation);

USE FROM representation_schema -— ISO 10303-43
(mapped_item,
representation,
representation_context,
representation_item);

(*

NOTE - The schemas referenced above can be found in the following parts of ISO 10303:
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application_context_schema [SO 10303-41
approvalschenia 150 10303-41
date_time schema ISO 10303-41
draughting_clement_schema 1SO 10303-101
drawing definition_schema ISO 10303-101
geometricanodel schema ISO 10303-42
geometry . schema [SO 10303-42
aroupschemna 1SO 10303-41
management resources.schema 1SO 10303-41
measure_schema 1SO 10303-41
person_organization_schema ISO 10303-41
presentation_appearance_schema ISO 10303-46
presentation_definition_schema ISO 10303-46
presentation_organization_schenia 1SO 10303-46
presentation_resource_schema ISO 10303-46
product _definition_schema 1SO 10303-41
product_property_representation_schema 15O 10303-41
representation_schema ISO 10303-43
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5.2.1 explicit_draughting type definitions

5.2.1.1 approved_item

An approved_item type specifies those objects to which an approval may be assigned.

EXPRESS specification:

*)

TYPE approved_item = SELECT
(drawing_revision,
drawing sheet_revision);

END_TYPE;

(*

5.2.1.2 classified_item

A classified_item type specifies those objects to which a security classification may be assigned.

EXPRESS specification:

*)

TYPE classified_item = SELECT
(drawing_revision,
drawing_sheet_revision);

END_TYPE;

(*

5.2.1.3 contracted_item

A contracted_item type specifies those objects to which a contract may be assigned.

EXPRESS specification:

*)

TYPE contracted_item = SELECT
(drawing_revision);

END_TYPE;

(*

5.2.1.4 draughting grouped_item

A draughting_grouped_item type specifies those objects that can be part of a group.

EXPRESS specification:

*)
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TYPE draughting_grouped_item = SELECT
(annotation_occurrence,
geometric_set_select);

END_TYPE;

(*

5.2.1.5 draughting _organization_item

A draughting_organization_item type specifies the objects to which a person, an organiza-
tion, or a person and an organization may be assigned.

EXPRESS specification:

*)

TYPE draughting_organization_item = SELECT
(product_definition_formation,
drawing_revision,
drawing_sheet_revision);

END_TYPE;

(*

5.2.1.6 draughting presented_item select

A draughting_presented_item_select type specifies those objects that may be presented by
a drawing.

EXPRESS specification:

*)

TYPE draughting_presented_item_select = SELECT
(product_definition_formation);

END_TYPE;

(*

5.2.1.7 specified_item

A specified_item type specifies the objects to which a draughting_specification_reference
may be assigned.

EXPRESS specification:

*)

TYPE specified_item = SELECT
{drawing_revision);

ENC _TYPE;

(%
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5.2.2 explicit draughting entities
5.2.2.1 explicit_draughting entity definitions

5.2.2.1.1 angular_dimension

An angular_dimension is a draughting_callout directed by a dimension curve that presents
a value of angular distance measure.

EXPRESS specification:

*)
ENTITY angular_dimension
SUBTYPE of (dimension_curve_directed_callout);
END_ENTITY;
(*

5.2.2.1.2 annotation_subfigure_occurrence

An annotation_subfigure_occurrence is a grouping of annotation that is recognized as a
subfigure.

EXPRESS specification:

*)
ENTITY annotation_subfigure_occurrence
SUBTYPE OF (annotation_symbol_occurrence);
WHERE
WR1: SIZEOF (QUERY (sty <* SELF\styled_item.styles |
NOT (SIZEQF (sty.styles) = 1)
)) = 05
WR2: SIZEOF (QUERY (sty <* SELF\styled_item.styles |
NOT (’EXPLICIT_DRAUGHTING.NULL_STYLE’
IN TYPEOF (sty.styles[1]))
))=0;
WR3: (’EXPLICIT_DRAUGHTING.ANNOTATION_SYMBOL’
IN TYPEOF (SELF\styled_item.item));
WR4: (’EXPLICIT_DRAUGHTING.DRAUGHTING_SUBFIGURE_REPRESENTATION’
IN TYPEOF
(SELF\styled_item.item\mapped_item.mapping_source.
mapped_representation));
END_ENTITY;
(*

Formal propositions:

WR1: The annotation_subfigure_occurrence shall have exactly one stvle.

WR2: The type of style shall be null_style.
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WR3: The item of the annotation_subfigure_occurrence shall be an annotation_symbol.

WR4: The source of the annotation_subfigure_occurrence shall be a draughting_subfi-
gure_representation.

5.2.2.1.3 camera image 2d_with scale

A camera_image_2d_with_scale is a camera_image with a derived scale. The scale is the
ratio between the size of the viewport and the size of the view window of the camera_model.

EXPRESS specification:

*)
ENTITY camera_image_2d_with_scale
SUBTYPE of (camera_image);
DERIVE
scale : positive_ratio_measure :=
((SELF\mapped_item.mapping_target\planar_extent.size_in_x) /
(SELF\mapped_item.mapping_source.mapping_origin\camera_model_d2.
view_window.size_in_x));
WHERE
WR1: (’EXPLICIT_DRAUGHTING.CAMERA_MODEL_D2’ IN
TYPEOF (SELF\mapped_item.mapping_source.mapping_origin));
WR2: aspect_ratio (SELF\mapped_item.mapping_target) =
aspect_ratio (SELF\mapped_item.mapping_source.
mapping_origin\camera_model_d2.view_window);
WR3: SELF\mapped_item.mapping_source.mapping_origin\camera_model_d2.
view_window_clipping;
END_ENTITY;
(*

Attribute definitions:

scale: the positive_ratio_measure derived from the rectangular size of the viewport and the
rectangular size of the view_window of the camera_model.

Formal propositions:

WRI1: The source of the projection shall be a camera_model_d2.

WR2: The aspect ratio of the viewport shall equal the aspect ratio of the view_window of
the camera_model.

WR3: The clipping attribute of the camera_image supertype shall be true.

Informal propositions:

IP1: The horizontal and vertical components of the viewport shall be parallel to the corre-
sponding components of the view_window of the camera_model.
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5.2.2.1.4 curve_dimension

A curve_dimension is a draughting_callout directed by a dimension curve that presents a
value of distance between two elements, measured along a curved path, or presents the length
of a curved element.

EXPRESS specification:

*)
ENTITY curve_dimension
SUBTYPE OF (dimension_curve_directed_callout);
END_ENTITY;
(*

5.2.2.1.5 datum_feature_callout

A datum_feature_callout is a draughting_callout that presents a datum. It shall contain
an alphanumeric designation to be used as identification of the datum.

EXPRESS specification:

*)

ENTITY datum_feature_callout
SUBTYPE of (draughting_callout);

END_ENTITY;

(*

5.2.2.1.6 datum_target_callout

A datum_target_callout is a draughting_callout that presents a datum target. It shall
contain an alphanumeric designation and, where applicable, a specification of the diametrical
size of the target area.

EXPRESS specification:

*)

ENTITY datum_target_callout
SUBTYPE of (draughting_callout);

END_ENTITY;

(*

5.2.2.1.7 diameter_dimension

A diameter_dimension is a draughting_callout directed by a dimension curve that presents
a value of the diametrical size of a circular element.

EXPRESS specification:
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*)
ENTITY diameter_dimension
SUBTYPE OF (dimension_curve_directed_callout);
END_ENTITY;
(*

5.2.2.1.8 dimension_callout_component_relationship

A dimension_callout _component_relationship is a draughting_callout_relationship that
identifies the association between a structured_dimension._callout and a draughting_call-
out that participates in its definition either as prefix information or suffix information. A
dimension prefix specification is information used in interpreting the dimension or its applicabil-
ity and is physically located before the dimension value as the dimension is read. A dimension
suffix specification is physically located after the dimension value as the dimension is read and
either contains information used in interpreting the dimension or its applicability or contains
additional information that is used in conjunction with the dimension.

EXPRESS specification:

*)
ENTITY dimension_callout_component_relationship
' SUBTYPE OF (draughting_callout_relationship);
WHERE
WR1: SELF.name IN [’prefix’, ’suffix’];
WR2: ’EXPLICIT_DRAUGHTING.STRUCTURED_DIMENSION_CALLOUT’
IN TYPEOF (SELF.relating_draughting_callout);
WR3: SIZEOF (TYPEOF (SELF.related_draughting callout) *
[’EXPLICIT_DRAUGHTING.LEADER_DIRECTED_CALLOUT’,
’EXPLICIT_DRAUGHTING.PROJECTION_DIRECTED_CALLOUT’,
*EXPLICIT_DRAUGHTING.DIMENSION_CURVE_DIRECTED_CALLOUT’,
'EXPLICIT_DRAUGHTING.STRUCTURED_DIMENSION_CALLOUT’]) = 0;
WR4: SELF.related_draughting_ callout.contents *
SELF.relating_draughting_callout.contents =
SELF .related_draughting_callout.contents;
END_ENTITY;
(*

Attribute definitions:

SELF\draughting_callout_relationship.relating_draughting_callout: the structured_di-
mension_callout with which another draughting_callout is associated.

SELF\draughting_callout_relationship.related_draughting_callout: the draughting_call-
out that participates in the definition of a dimension callout.

Formal propositions:

WR1: The name of the dimension_callout_component_relationship shall be either ‘prefix’
or ‘suffix’.
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WR2: The relating_draughting_callout shall be a structured_dimension_callout.

WR3: The related_draughting_callout shall not be a leader_directed_callout, projec-
tion_directed_callout, dimension_curve_directed_callout, or structured_dimension_call-

out.

WRA4: Each element of the related_draughting_callout shall also be an element of the struc-
tured_dimension_callout.

5.2.2.1.9 dimension_callout _relationship

A dimension_callout_relationship is a draughting_callout_relationship that relates the
presentation of a dimension to the presentation of the dimension callout either as the primary
callout or as the secondary callout. A primary callout is a draughting_callout that presents the
dimension value in the primary unit of measure. A secondary callout is a draughting_callout
that presents the dimension value in another unit of measure.

EXPRESS specification:

*)
ENTITY dimension_callout_relationship
SUBTYPE OF (draughting_callout_relationship);
WHERE
WR1: SELF.name IN [’primary’, ’secondary’];
WR2: SIZEOF (TYPEOF (SELF.relating _draughting_callout) *
[’EXPLICIT_DRAUGHTING.ANGULAR_DIMENSION’,
'EXPLICIT_DRAUGHTING.CURVE_DIMENSION’,
'EXPLICIT_DRAUGHTING.DIAMETER_DIMENSION’,
*EXPLICIT_DRAUGHTING.LEADER_DIRECTED_DIMENSION’,
’EXPLICIT_DRAUGHTING.LINEAR_DIMENSION’,
’EXPLICIT_DRAUGHTING.ORDINATE_DIMENSION’,
’EXPLICIT_DRAUGHTING.RADIUS_DIMENSION’])=1;
WR3: SIZEOF (TYPEOF (SELF.related_draughting callout) *
[’EXPLICIT_DRAUGHTING.DIMENSION_CURVE_DIRECTED_CALLOUT’,
’EXPLICIT_DRAUGHTING.PROJECTION_DIRECTED_CALLOUT’,
’EXPLICIT_DRAUGHTING.LEADER_DIRECTED_CALLOUT’]) = 0;
WR4: SELF.related_draughting callout.contents *
SELF.relating_draughting_callout.contents =
SELF.related_draughting_callout.contents;
END_ENTITY;
(*

Attribute definitions:

SELF\draughting_callout_relationship.relating_draughting_callout: the dimension with
which a dimension callout is associated.

SELF\draughting_callout_relationship.related _draughting_callout: the dimension call-
out.
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Formal propositions:

WR1: The name of the dimension_callout_relationship shall be either ‘primary’ or ‘sec-
ondary’.

WR2: The dimension shall be an angular_dimension, curve.dimension, diameter_di-
mension, leader_directed _dimension, linear_dimension, ordinate_dimension, or radius._-

dimension.

WRS3: The dimension callout shall not be a dimension_curve_directed._callout, projec-
tion_curve_directed_callout, or leader_directed callout.

WR4: Each element of the dimension callout shall also be an element of the dimension.

5.2.2.1.10 dimension_pair

A dimension_pair is a draughting_callout_relationship that identifies the relationship be-
tween dimensions that participate in a chained or parallel dimension sequence. A chained dimen-
sion sequence is a sequence of two or more dimensions in which the terminus of one dimension
initializes the next dimension in the sequence. A parallel dimension sequence is a collection of
two or more dimensions where all the dimensions are of the same type, their dimension lines are
parallel to one another, the dimensions share a common origin or datum, or all three.

EXPRESS specification:

*)
ENTITY dimension_pair
SUBTYPE OF (draughting_callout_relationship);
WHERE
WR1:
WR2:

SELF.name IN [’chained’, ’parallel’];
SIZEOF ( TYPEOF (SELF.relating draughting_callout) *

[?EXPLICIT_DRAUGHTING.
*EXPLICIT_DRAUGHTING.
'EXPLICIT_DRAUGHTING.
"EXPLICIT_DRAUGHTING.
"EXPLICIT_DRAUGHTING.
"EXPLICIT_DRAUGHTING.

WR3:

{’EXPLICIT_DRAUGHTING.
"EXPLICIT_DRAUGHTING.
"EXPLICIT_DRAUGHTING.
"EXPLICIT_DRAUGHTING.
"EXPLICIT_DRAUGHTING.
'EXPLICIT_DRAUGHTING.

END_ENTITY;
(*

Attribute definitions:
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CURVE_DIMENSION’,
DIAMETER_DIMENSION’,
LINEAR_DIMENSION’,
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RADIUS_DIMENSION’])=1;

SIZEOF (TYPEOF (SELF.related_draughting_callout) *

ANGULAR_DIMENSION’,
CURVE_DIMENSION’,
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RADIUS_DIMENSION’])=1;
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SELF\draughting_callout_relationship.relating_draughting_callout: the predecessor di-
mension.

SELF\draughting_callout_relationship.related_draughting_callout: the successor dimen-
sion.

Formal propositions:

WR1: The name of the dimension_pair shall be either ‘chained’ or ‘parallel’.

WR2: The predecessor dimension in the dimension_pair shall be an angular_dimension,
curve_dimension, diameter_dimension, linear_dimension, ordinate_dimension, or ra-
dius_dimension.

WR3: The successor dimension in the dimension_pair shall be an angular_dimension,
curve_dimension, diameter_dimension, linear_dimension, ordinate_dimension, or ra-

dius_dimension.

5.2.2.1.11 draughting_annotation_occurrence

A draughting_annotation_occurrence is an annotation_occurrence that specifies con-
straints within the context of draughting.

NOTE - This entity denotes a shared scope with the Application Interpreted Model of ISO 10303-
202.

EXPRESS specification:

*)
ENTITY draughting_annotation_occurrence
SUBTYPE OF (annotation_occurrence);
WHERE
curve_has_curve_style:
NOT (’EXPLICIT_DRAUGHTING.ANNOTATION_CURVE_OCCURRENCE’
IN TYPEOF (SELF)) OR
(SIZEOF (QUERY (sty <* SELF\styled_item.styles
NOT ((SIZEOF (sty.styles) = 1)
AND (’EXPLICIT_DRAUGHTING.CURVE_STYLE’
IN TYPEOF (sty.styles[1]))
))) = 0);
fill_area_has_f£fill_style:
NOT (’EXPLICIT_DRAUGHTING.ANNOTATION_FILL_AREA_OCCURRENCE’
IN TYPEOF (SELF)) OR
(SIZEOF (QUERY (sty <* SELF\styled_item.styles
NOT ((SIZEOF (sty.styles) = 1)
AND (’EXPLICIT_DRAUGHTING.FILL_AREA_STYLE’
IN TYPEOF (sty.styles[1]))
))) = 0);
styled_fill_boundaries:

148

Copyright International Organization for Standardization
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 12/20/2013 07:20:12 MST



©150 ISO 10303-201:1994(E)

NOT (’EXPLICIT_DRAUGHTING.ANNOTATION_FILL_AREA_OCCURRENCE’
IN TYPEOF (SELF)) OR

(SIZEOF (QUERY (bound <*
SELF\styled_item.item\annotation_fill_area.boundaries |
NOT (SIZEOF (QUERY (si <* USEDIN (bound, ’EXPLICIT_DRAUGHTING.’ +
*STYLED_ITEM.ITEM’)
(’EXPLICIT_DRAUGHTING.ANNOTATION_CURVE_OCCURRENCE’ IN TYPEOF (si)))) > 0)
)) = 0);
symbol_has_symbol_style:
NOT (’EXPLICIT_DRAUGHTING.ANNOTATION_SYMBOL_OCCURRENCE’
IN TYPEOF (SELF)) OR
(SIZEOF (QUERY (sty <* SELF\styled_item.styles
NOT ((SIZEOF (sty.styles) = 1)
AND (SIZEOF (TYPEOF (sty.styles[1]) =
[’EXPLICIT_DRAUGHTING.SYMBOL_STYLE’,
"EXPLICIT_DRAUGHTING.NULL_STYLE’]) = 1))
)) = 0);
allowable_symbol_representations:
NOT ((’EXPLICIT_DRAUGHTING.ANNOTATION_SYMBOL_OCCURRENCE’
IN TYPEQOF (SELF)) AND
(’EXPLICIT_DRAUGHTING.ANNOTATION_SYMBOL’
IN TYPEOF (SELF\styled_item.item))) OR
(SIZEOF ([’EXPLICIT_DRAUGHTING.’ +
'DRAUGHTING_SYMBOL_REPRESENTATION’,
'EXPLICIT_DRAUGHTING.’ +
'DRAUGHTING_SUBFIGURE_REPRESENTATION'] *
TYPEOF (SELF\styled_item.item\mapped_item.mapping source.
mapped_representation))=1);
text_has_text_style:
NOT (’EXPLICIT_DRAUGHTING.ANNOTATION_TEXT_OCCURRENCE’
IN TYPEOF (SELF)) OR
(SIZEOF (QUERY (sty <* SELF\styled_item.styles
NOT ((SIZEOF (sty.styles) = 1)
AND (CEXPLICIT_DRAUGHTING.TEXT_STYLE’
IN TYPEOF (sty.styles[1]))
))) = 0);
text_not_nested:
NOT ((’EXPLICIT_DRAUGHTING.ANNOTATION_TEXT_OCCURRENCE’
IN TYPEOF (SELF)) AND
(’EXPLICIT_DRAUGHTING.COMPOSITE_TEXT’
IN TYPEOF (SELF\styled_item.item))) OR
SIZEOF (QUERY (text <* SELF\styled_item.item\composite_text.
collected_text |
NOT ((’EXPLICIT_DRAUGHTING.TEXT_LITERAL’ IN TYPEOF (text))
)))=0;
allowable_text :
NOT ((’EXPLICIT_DRAUGHTING.ANNOTATION_TEXT_OCCURRENCE’
IN TYPEOF (SELF)) AND
(SIZEOF (TYPEOF(SELF\styled_item.item) *
[’EXPLICIT_DRAUGHTING.COMPOSITE_TEXT’,
’EXPLICIT_DRAUGHTING.TEXT_LITERAL’]) = 1));
text_alignment_literals:
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NOT ((’EXPLICIT_DRAUGHTING.ANNOTATION_TEXT_OCCURRENCE’
IN TYPEOF (SELF)) AND
(’EXPLICIT_DRAUGHTING.TEXT_LITERAL’
IN TYPEOF (SELF\styled_item.item))) OR
(SELF\styled_item.item\text_literal.alignment IN
['baseline left’, ’baseline centre’, 'baseline right’]);
text_alignment_composites:
NOT ((’EXPLICIT_DRAUGHTING.ANNOTATION_TEXT_OCCURRENCE'’
IN TYPEOF (SELF)) AND
(’EXPLICIT_DRAUGHTING.COMPOSITE_TEXT’
IN TYPEOF (SELF\styled_item.item))) OR
SIZEOF (QUERY (literal <* QUERY (text <x*
SELF\styled_item.item\composite_text.collected_text |
(’EXPLICIT_DRAUGHTING.TEXT_LITERAL’ IN TYPEOF (text))) |
NOT (literal.alignment IN
[’baseline left’, ’baseline centre’, ’baseline right’]
)))=0;
text_literal_not_rotated:
NOT (((’EXPLICIT_DRAUGHTING.ANNOTATION_TEXT_OCCURRENCE’
IN TYPEOF (SELF)) AND
(’EXPLICIT_DRAUGHTING.TEXT_LITERAL’
IN TYPEOF (SELF\styled_item.item))) AND
(EXISTS (SELF\styled_item.item\text_literal.
placement\axis2_placement_2d.ref_direction)));
literals_in_composites_not_rotated:
NOT ((’EXPLICIT_DRAUGHTING.ANNOTATION_TEXT_OCCURRENCE’
IN TYPEOF (SELF)) AND
(’EXPLICIT_DRAUGHTING.COMPOSITE_TEXT’
IN TYPEOF (SELF\styled_item.item))) OR
SIZEOF (QUERY (literal <* QUERY (text <x*
SELF\styled_item.item\composite_text.collected_text |
(’EXPLICIT_DRAUGHTING.TEXT_LITERAL’ IN TYPEOF (text))) |
EXISTS (literal.placement\axis2_placement_2d.ref_direction)
))=0;
single_text_alignment:
NOT ((’EXPLICIT_DRAUGHTING.ANNOTATION_TEXT_OCCURRENCE’
IN TYPEOF (SELF)) AND
(’EXPLICIT_DRAUGHTING.COMPOSITE_TEXT’
IN TYPEOF (SELF\styled_item.item))) OR
check_text_alignment (SELF\styled_item.item);
single_text_font:
NOT ((’EXPLICIT_DRAUGHTING.ANNOTATION_TEXT_OCCURRENCE’
IN TYPEOF (SELF)) AND
(’EXPLICIT_DRAUGHTING.COMPOSITE_TEXT’
IN TYPEOF (SELF\styled_item.item))) OR
check_text_font (SELF\styled_item.item);
allowable_text_literals:
NOT ((’EXPLICIT_DRAUGHTING.ANNOTATION_TEXT_OCCURRENCE’
IN TYPEOF (SELF)) AND
(’EXPLICIT_DRAUGHTING.COMPOSITE_TEXT’
IN TYPEOF (SELF\styled_item.item))) OR
SIZEOF (QUERY (literal <* QUERY (text <=*
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SELF\styled_item.item\composite_text.collected_text |
(’EXPLICIT_DRAUGHTING.TEXT_LITERAL’ IN TYPEQOF (text))) |
NOT (SIZEOF (TYPEOF (literal) *

[’EXPLICIT_DRAUGHTING.’ +
>TEXT_LITERAL_WITH_BLANKING_BOX’,
'EXPLICIT_DRAUGHTING.’ +
"TEXT_LITERAL_WITH_ASSOCIATED_CURVES’]) = O

)))=0;
styled_text_literal_curves:
NOT ((’EXPLICIT_DRAUGHTING.ANNOTATION_TEXT_OCCURRENCE’
IN TYPEOF (SELF)) AND
(’EXPLICIT_DRAUGHTING.TEXT_LITERAL_WITH_ASSOCIATED_CURVES’
IN TYPEOF (SELF\styled_item.item))) OR
SIZEOF (QUERY (cxrv <x*
SELF\styled_item.item\text_literal_with_associated_curves.
associated_curves
NOT (SIZEOF (QUERY (si <* USEDIN (crv, ’EXPLICIT_DRAUGHTING.’ +
>STYLED_ITEM.ITEM’)
("EXPLICIT_DRAUGHTING.ANNOTATION_CURVE_OCCURRENCE’ IN TYPEOF (si))
)) >0
)))=0;
styled_composite_text_curves:
NOT ((’EXPLICIT_DRAUGHTING.ANNOTATION_TEXT_OCCURRENCE’
IN TYPEOF (SELF)) AND
(’EXPLICIT_DRAUGHTING.COMPOSITE _TEXT_WITH_ASSOCIATED_CURVES’
IN TYPEOF (SELF\styled_item.item))) OR
SIZEOF (QUERY (crv <=
SELF\styled_item.item\composite_text_with_associated_curves.
associated_curves |
NOT (SIZEOF (QUERY (si <* USEDIN (crv, ’EXPLICIT_DRAUGHTING.’ +
*STYLED_ITEM.ITEM’)
(’EXPLICIT_DRAUGHTING.ANNOTATION_CURVE_OCCURRENCE’ IN TYPEOF (si))
)) >0
)))=0;
curve_style_has_width:
SIZEOF (QUERY (cs <* QUERY (sty <* SELF\styled_item.styles
(’EXPLICIT_DRAUGHTING.CURVE_STYLE’ IN
TYPEOF (sty.styles[1])))
NOT ((’EXPLICIT_DRAUGHTING.LENGTH_MEASURE_WITH_UNIT’
IN TYPEOF (cs.styles[1]\curve_style.curve_width)) AND
("EXPLICIT_DRAUGHTING.POSITIVE_LENGTH_MEASURE’
IN TYPEOF (cs.styles[1]\curve_style.curve_width.value_component))
))) = 0;
tiling_constraints:
SIZEOF (QUERY (fas <* QUERY (sty <* SELF\styled_item.styles |
(’EXPLICIT_DRAUGHTING.FILL_AREA_STYLE’ IN
TYPEQF (sty.styles[1]))) |
NOT (
(SIZEOF (QUERY (fs <* fas.styles[1]\fill_area_style.fill_styles |
(’EXPLICIT_DRAUGHTING.FILL_AREA_STYLE_TILES’
IN TYPEOF (fs)))) <= 1) AND
(SIZEOF (QUERY (fst <* QUERY (fs <x*
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fas.styles[1]1\fill_area_style.fill_styles
(’EXPLICIT_DRAUGHTING.FILL_AREA_STYLE_TILES’
IN TYPEOF (fs))) |
NOT (SIZEOF (fst.tiles) = 1))) = 0)
))) = 05
hatching_constraints:
SIZEOF (QUERY (fas <* QUERY (sty <* SELF\styled_item.styles
(’EXPLICIT_DRAUGHTING.FILL_AREA_STYLE’ IN
TYPEOF (sty.styles[11)))
NOT (
SIZEOF (QUERY (fst <* QUERY (fs <*
fas.styles[1]\fill_area_style.fill_styles
(’EXPLICIT_DRAUGHTING.FILL_AREA_STYLE_HATCHING’
IN TYPEOF (fs))) |

NOT (fst.point_of_reference_hatch_line :=: fst.pattern_start
))) =0
))) = 05

text_style_constraint:
SIZEOF (QUERY (ts <* QUERY (sty <* SELF\styled_item.styles |
(’EXPLICIT_DRAUGHTING.TEXT_STYLE’
IN TYPEOF (sty.styles[1])))
NOT (’EXPLICIT_DRAUGHTING.TEXT_STYLE_WITH_BOX_CHARACTERISTICS’
IN TYPEOF (ts.styles[1])
))) = 0;
text_style_characteristics:
SIZEOF (QUERY (ts <* QUERY (sty <* SELF\styled_item.styles
(’EXPLICIT_DRAUGHTING.’ +
'TEXT_STYLE_WITH_BOX_CHARACTERISTICS’
IN TYPEOF (sty.styles[1])))
NOT (
SIZEOF
(ts.styles[1]\text_style_with_box_characteristics.characteristics)
= 4
1)) = 0;
END_ENTITY;
(*

Formal propositions:

curve_has_curve_style: Fach draughting_annotation_occurrence that is an annotation_-
curve_occurrence shall have exactly one style that is a curve_style.

fill_area_has_fill_style: Each draughting_annotation_occurrence that is an annotation_-
fill_area_occurrence shall have exactly one style that is a fill_area_style.

styled_fill_ boundaries: : If the draughting_annotation_occurrence is an annotation -
fill_area_occurrence, each boundary of the annotation_fill_area shall be the item for an
annotation_curve_occurrence.

symbol_has_symbol style: Each draughting_annotation_occurrence that is an annota-
tion_symbol_occurrence shall have exactly one stvle that is either a symbol_style or null_-
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style.

allowable_symbol_representations: If the draughting_annotation_occurrence is an an-
notation_symbol occurrence whose item is an annotation_symbol, the symbol_represen-
tation shall be a draughting_symbol_representation or draughting_subfigure_represen-
tation.

text_has_text_style: Each draughting_annotation_occurrence that is an annotation_-
text_occurrence shall have exactly one style that is a text_style.

text_not_nested: If the draughting_annotation_occurrence is an annotation_text_occ-
urrence, each composite_text shall only collect text_literal.

text_alignment_literals: If the draughting_annotation_occurrence is an annotation_-
text_occurrence whose item is a text_literal, the text_literal shall have the value of ‘baseline
left’, *baseline centre’, or ‘baseline right’ for the alignment.

text_alignment_composites: Ifthe draughting_annotation_occurrence is an annotation_-
text_occurrence whose item is a composite_text, each text_literal included in the com-
posite_text shall have the value of ‘baseline left’, ‘baseline centre’, or ‘baseline right’ for the
alignment.

text_literal_not_rotated: If the draughting_annotation_occurrence is an annotation_-
text_occurrence whose item is a text_literal, the text_literal shall not be rotated.

literals_in_composites_not_rotated: If the draughting_annotation_occurrence is an an-
notation_text_occurrence whose item is a composite_text, each text_literal included in
the composite_text shall not be rotated.

single_text_alignment: If the draughting annotation_occurrence is an annotation_text_-
occurrence, each text_literal shall have the same alignment.

single_text_font: If the draughting_annotation_occurrence is an annotation_text_occ-
urrence, each text_literal shall have the same font.

allowable_text_literals: If the item of the draughting_annotation_occurrence is an an-
notation_text_occurrence, each composite_text shall not contain text_literal_with_blan-
king_box nor text_literal_with_associated_curves.

styled_text_literal_curves: If the draughting_annotation_occurrence is an annotation_-
text_occurrence whose item is a text_literal_with_associated_curves, each curve associ-
ated with the text shall be the item for an annotation_curve_occurrence.

styled_composite_text_curves: If the draughting_annotation_occurrence is an anno-
tation_text_occurrence whose item is a composite_text_with_associated_curves, cach
curve associated with the text shall be the item for an annotation_curve_occurrence.
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curve_style_has_width: If the style of the draughting_annotation_occurrence is a curve._-
style, this style shall specify the units of measure associated with its eurve_width.

tiling_constraints: If the style of the draughting_annotation_occurrence is a fill_area_-
style, this style shall contain, in the set of fill_styles, no more than one fill_area_style_tiles
and that fill_area_style_tiles shall contain exactly one tile.

hatching_constraints: If the style of the draughting_annotation_occurrence is a fill_-
area_style, for each fill_area_style_hatching in the set of fill_styles, the point_of referen-
ce_hatch_line shall be the same as the pattern_start.

text_style_constraint: If the style of the draughting_annotation_occurrence is a text_-
style, this style shall be a text_style_with_box_characteristics.

text_style_characteristics: If the style of the draughting_annotation_occurrence is a text._-
style_with_box_characteristics, this style shall have exactly four elements in the set of char-
acteristics.

5.2.2.1.12 draughting_approval _assignment

A draughting_approval_assignment is the assignment of an approval to a drawing_revi-
sion or drawing_sheet_revision.

EXPRESS specification:

*)
ENTITY draughting_approval_assignment
SUBTYPE OF (approval_assignment);
approved_items : SET [1:7?] OF approved_item;
WHERE
WR1: SIZEOF (QUERY (item <* approved_items |
’EXPLICIT_DRAUGHTING.DRAWING_REVISION’ IN TYPEOF (item)))<=1;
END_ENTITY;
(*

Attribute definitions:

approved_items: a set of approved_items which identify the drawing_revision or draw-
ing_sheet_revision to which an approval is assigned.

Formal propositions:

WRI1: The set of approved_items shall contain at most one drawing_revision.
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5.2.2.1.13 draughting_contract_assignment

A draughting_contract_assignment is the assignment of a contract to a drawing_revision,
for the purpose of identifying the drawing_revision as relevant to the given contract.

EXPRESS specificaiion:

*)

ENTITY draughting_contract_assignment

. SUBTYPE OF (contract_assignment);
~items : SET [1:7] OF contracted_item;
END_ENTITY;

(*

Attribute definitions:

items: the drawing_revisions that are related to the given contract.

5.2.2.1.14 draughting drawing revision

A draughting_drawing_revision is a drawing_revision that specifies constraints within the
context of draughting.

NOTE - This entity denotes a shared scope with the Application Interpreted Model of ISO 10303-
202.

EXPRESS specification:

*)
ENTITY draughting _drawing_revision
SUBTYPE OF (drawing_revision);
WHERE
drawing_requires_sheets:
(SIZEOF (USEDIN (SELF,’EXPLICIT_DRAUGHTING.AREA_IN_SET.IN_SET’)) >= 1)
AND
(SIZEOF (QUERY (ais <* USEDIN (SELF, ’EXPLICIT_DRAUGHTING.’ +
’AREA_IN_SET.IN_SET’)
NOT (’EXPLICIT_DRAUGHTING.DRAWING_SHEET_REVISION’ IN TYPEOF (ais.area))
)) = 0);
drawing_approval_has_date:
SIZEOF (QUERY (app_ass <* USEDIN (SELF, ’EXPLICIT_DRAUGHTING.’ +
'DRAUGHTING_APPROVAL_ASSIGNMENT.APPROVED_ITEMS’) |
NOT (SIZEOF (USEDIN (app_ass.assigned_approval,
’EXPLICIT_DRAUGHTING.APPROVAL _DATE_TIME.DATED_APPROVAL’)) = 1)
)) = 0;
sheet_approval_has_date:
SIZEOF (QUERY (ais <* USEDIN (SELF, ’EXPLICIT_DRAUGHTING.’ +
’AREA_IN_SET.IN_SET’)
NOT (SIZEOF (QUERY (app_ass <* USEDIN (ais.area,
'EXPLICIT_DRAUGHTING.’ +
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'DRAUGHTING_APPROVAL_ASSIGNMENT.APPROVED_ITEMS’)
NOT (SIZEOF (USEDIN (app_ass.assigned_approval,
’EXPLICIT_DRAUGHTING.APPROVAL_DATE_TIME.DATED_APPROVAL’)) = 1)
)) =0)
)) = 0;
drawing_approval_has_authorization:
SIZEOF (QUERY (app_ass <* USEDIN (SELF, ’EXPLICIT_DRAUGHTING.’ +
’DRAUGHTING_APPROVAL_ASSIGNMENT.APPROVED_ITEMS’)
NOT (SIZEOF (USEDIN (app._ass.assigned_approval,
EXPLICIT_DRAUGHTING.’ +
> APPROVAL_PERSON_ORGANIZATION.AUTHORIZED_APPROVAL’)) >= 1)
)) = 0;
sheet_approval_has_authorization:
SIZEOF (QUERY (ais <* USEDIN (SELF, ’EXPLICIT_DRAUGHTING.’ +
’AREA_IN_SET.IN_SET’) |
NOT (SIZECF (QUERY (app_ass <* USEDIN (ais.area,
'EXPLICIT_DRAUGHTING.’ +
’DRAUGHTING_APPROVAL_ASSIGNMENT.APPROVED_ITEMS’)
NOT (SIZEOF (USEDIN (app_ass.assigned_approval,
'EXPLICIT_DRAUGHTING.’ +
> APPROVAL_PERSON_ORGANIZATION.AUTHORIZED_APPROVAL’)) >= 1)
)) =0)
)) =0;
drawing_title:
SIZEOF (USEDIN (SELF,’EXPLICIT_DRAUGHTING.DRAUGHTING_TITLE.ITEMS’)) <= 1;

sheet_title:
SIZEOF (QUERY (ais <* USEDIN (SELF, ’EXPLICIT_DRAUGHTING.’ +
AREA_IN_SET.IN_SET’)
NOT (SIZEOF (USEDIN (ais.area, ’'EXPLICIT_DRAUGHTING.® +
’DRAUGHTING_TITLE.ITEMS’)) <= 1)
)) = 0;
allowable_items_of_sheet:
SIZEOF (QUERY (ais <* USEDIN (SELF, ’EXPLICIT_DRAUGHTING.’ +
’AREA_IN_SET.IN_SET’) |
NOT (SIZEOF (QUERY (item <* ais.area\representation.items |
NOT (SIZEOF ([’EXPLICIT_DRAUGHTING.ANNOTATION_OCCURRENCE’,
'EXPLICIT_DRAUGHTING.MAPPED_ITEM’,
EXPLICIT_DRAUGHTING.AXIS2_PLACEMENT’,
EXPLICIT_DRAUGHTING.PLANAR_BOX’] *
TYPEQF (item)) = 1)
)) = 0)
)) = 0;
sheet_contains_view_or_annotation:
SIZEOF (QUERY (ais <* USEDIN (SELF, ’EXPLICIT_DRAUGHTING.® +
>AREA_IN_SET.IN_SET’)
NOT (SIZEOF (QUERY (item <* ais.area\representation.items |
(SIZEOF ([’EXPLICIT_DRAUGHTING.ANNOTATION_OCCURRENCE’,
EXPLICIT_DRAUGHTING.MAPPED_ITEM’] =*
TYPEOF(item)) = 1)
)) > 0)
)) = 0;
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planar_box_in_sheet:
SIZEOF (QUERY (ais <* USEDIN (SELF, ’EXPLICIT_DRAUGHTING.’® +
»AREA_IN_SET.IN_SET’) |
NOT (SIZEOF (QUERY (p_b <* QUERY (item <* ais.area\representation.items |
(’EXPLICIT_DRAUGHTING.PLANAR_BOX’ IN TYPEOF(item))) |
NOT (SIZEOF (USEDIN (p_b, ’EXPLICIT_DRAUGHTING.’ +
'PRESENTATION_SIZE.SIZE’)) = 1)

)) = 0)
)) = 0;
sheets_contain_views:
SIZEOF (QUERY (ais <* USEDIN (SELF, ’'EXPLICIT_DRAUGHTING.’ +
*AREA_IN_SET.IN_SET’) |
NOT (SIZEOF (QUERY (mi <* QUERY (item <* ais.area\representation.items |
(’EXPLICIT_DRAUGHTING.MAPPED_ITEM’ IN TYPEOF(item))) |
NOT (’EXPLICIT_DRAUGHTING.PRESENTATION_VIEW’ IN
TYPEOF (mi.mapping_source.mapped_representation))
)) =0)
)) = 0;
sheets_contain_placements:
SIZEOF (QUERY (ais <* USEDIN (SELF, ’EXPLICIT_DRAUGHTING.’ +
’AREA_IN_SET.IN_SET’)
NOT (SIZEOF (QUERY (a2p <* QUERY (item <* ais.area\representation.items |
(’EXPLICIT_DRAUGHTING.AXIS2_PLACEMENT’ IN TYPEOF(item)))
NOT (SIZEOF (USEDIN (a2p, ’EXPLICIT_DRAUGHTING.’ +
"MAPPED_ITEM.MAPPING_TARGET’)) > 0)

}) =0)
)) = 0;
sheets_have_unique_context:
SIZEOF (QUERY (ais <* USEDIN (SELF,
’EXPLICIT_DRAUGHTING.AREA_IN_SET.IN_SET’) |
NOT (SIZEOF (ais.area\representation.context_of_items.
representations_in_context) = 1)
)) = 0;
views_presented_once:
SIZEOF (QUERY (ais <* USEDIN (SELF, ’EXPLICIT_DRAUGHTING.’ +
'AREA_IN_SET.IN_SET’) |
NOT (SIZEOF (QUERY (mi <* QUERY (item <* ais.area\representation.items |
(’EXPLICIT_DRAUGHTING.MAPPED_ITEM’ IN TYPEOF(item)))
NOT (SIZEOF (USEDIN (mi.mapping_source.mapped_representation,
’EXPLICIT_DRAUGHTING.REPRESENTATION_MAP.’ +
*MAPPED_REPRESENTATION’)) = 1)

)) = 0)
)) = 0;
allowable_items_of_view:
SIZEOF (QUERY (ais <* USEDIN (SELF, ’EXPLICIT_DRAUGHTING.’ +
*AREA_IN_SET.IN_SET’) |
NOT (SIZEOF (QUERY (mi <* QUERY (item <* ais.area\representation.items |
(’EXPLICIT_DRAUGHTING.MAPPED_ITEM’ IN TYPEOF(item))) |
NOT (SIZEOF (QUERY (pv_item <* mi.mapping_source.
mapped_representation\representation.items |
NOT (SIZEOF ([’EXPLICIT_DRAUGHTING.ANNOTATION_OCCURRENCE’,

EXPLICIT_DRAUGHTING.CAMERA_IMAGE’,
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'EXPLICIT_DRAUGHTING.AXIS2_PLACEMENT’] =*
TYPEOF(pv_item)) = 1)

0;
views_contain_one_projection:
SIZEOF (QUERY (ais <* USEDIN (SELF, ’EXPLICIT_DRAUGHTING.’ +
"AREA_IN_SET.IN_SET’) |
NOT (SIZEOF (QUERY (mi <* QUERY (item <* ais.area\representation.items |
(?’EXPLICIT_DRAUGHTING.MAPPED_ITEM’ IN TYPEOF(item))) |
NOT (SIZEOF (QUERY (pv_item <* mi.mapping_source.
mapped_representation\representation.itenms |
(’EXPLICIT_DRAUGHTING.CAMERA_IMAGE’ IN TYPEOF(pv_item))
)) = 1)
)) =0)
)) =05
views_contain_one_placement:
SIZEOF (QUERY (ais <* USEDIN (SELF, ’EXPLICIT_DRAUGHTING.’ +
'AREA_IN_SET.IN_SET’)
NOT (SIZEOF (QUERY (mi <* QUERY (item <* ais.area\representation.items |
(’EXPLICIT_DRAUGHTING.MAPPED_ITEM’ IN TYPEOF(item))) |
NOT (SIZEOF (QUERY (a2p <* QUERY (pv_item <* mi.mapping_source.
mapped_representation\representation.items |
(’EXPLICIT_DRAUGHTING.AXIS2_PLACEMENT’ IN TYPEOF(pv_item))) |
(’EXPLICIT_DRAUGHTING.MAPPING_SOURCE.MAPPING_ORIGIN’ IN
ROLESOF (a2p))
)
))

) = 1)
=0)
)) = 0;
views_have_unique_context:
SIZEOF (QUERY (ais <* USEDIN (SELF,
’EXPLICIT_DRAUGHTING.AREA_IN_SET.IN_SET’) |
NOT (SIZEOF (QUERY (mi <* QUERY (item <* ais.area\representation.items |
(EXPLICIT_DRAUGHTING.MAPPED_ITEM’
IN TYPEOF(item))) |
NOT (SIZEOF (mi.mapping_source.
mapped_representation\representation.context_of_items.
representations_in_context} = 1)

)) =0;
END_ENTITY;
(*

Formal propositions:

drawing_requires.sheets: The draughting_drawing_revision shall be related to at least
one presentation_area, each of which is a drawing_sheet_revision.

drawing_approval_has_date: Each approval related to the draughting_drawing_revision
shall have exactly one date.
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sheet_approval has_date: Each approval related to each sheet of the draughting_drawing_-
revision shall have exactly one date.

drawing_approval_has_authorization: LIach approval related to the draughting _drawing_-
revision shall be authorized by one or more organizations.

sheet_approval_bas_authorization: Fach approval related to each sheet of the draughting_-
drawing_revision shall be authorized by one or more organizations.

drawing_title: The draughting_drawing_revision shall be one of the items of no more than
one draughting_title.

sheet_title: Ilach sheet of the draughting_drawing_revision shall be one of the items of no
more than one draughting_title.

allowable_items_of_sheet: The items of each sheet of the draughting_drawing_revision
shall be an annotation_occurrence, a mapped_item, an axis2_placement, or a planar_-
box.

sheet_contains_view_or_annotation: The items of each sheet of the draughting_drawing_-
revision shall include at least one annotation_occurrence or mapped_item.

planar_box_in_sheet: Fach sheet of the draughting_drawing_revision shall contain exactly
one planar_box that is the size of a presentation_size.

sheets_contain_views: If there is a mapped_item in a sheet of the draughting_drawing_-
revision, the source of the mapped_item shall be a presentation_view.

sheets_contain_placements: Lvery axis2_placement in a sheet of the draughting_dra-
wing_revision shall be the mapping_target for some mapped_item.

sheets_have_unique_context: The representation_context of a sheet of the draughting_-
drawing_revision shall not be the context of any other representation.

views_presented_once: Each view in a sheet of the draughting_drawing_revision shall be
the mapped_representation for exactly one mapped_item.

allowable_items_of_view: The items of each view of each sheet of the draughting_drawing -
revision shall be an annotation_occurrence, a camera_image, or an axis2_placement.

views_contain_one_projection: [lach view of cach sheet of the draughting drawing_revi-
sion shall contain exactly one camera_image.

views_contain_one_placement: Each view of each shect of the draughting_drawing_revi-
sion shall contain exactly one axis2_placement which is the mapping_origin for a mapped._-
item.
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views_have_unique_context: The representation_context of each view of cach sheet of the
draughting_drawing_revision shall not be the context of any other representation.

5.2.2.1.15 draughting elements

A draughting_elements is a draughting_callout that specifies constraints on the grouping
of annotation within the context of draughting.

NOTE - This entity denotes a shared scope with the Application Interpreted Model of ISO 1SO 10303-
202.

EXPRESS specification:

*)
ENTITY draughting_elements

SUBTYPE OF (draughting_callout);

WHERE
WR1: SIZEOF (QUERY (l_c <*
QUERY (con <* SELF.contents |
(’EXPLICIT_DRAUGHTING.LEADER_CURVE’ IN TYPEOF(con))) |
NOT (SIZEOF (QUERY (1ldc <* USEDIN (1_c, ’EXPLICIT_DRAUGHTING.’® +
"DRAUGHTING_CALLOUT.CONTENTS’) |
(’EXPLICIT_DRAUGHTING.LEADER_DIRECTED_CALLOUT’
IN TYPEOF (1dc)))) <= 1)
))=0;
WR2: NOT (’EXPLICIT_DRAUGHTING.DIMENSION_CURVE_DIRECTED_CALLOUT’
IN TYPEOF (SELF)) OR
(SIZEOF (QUERY (con <* SELF.contents |
(’EXPLICIT_DRAUGHTING.PROJECTION_CURVE’® IN
TYPEOF (con))
)) <= 2);

WR3: SIZEOF (QUERY (rc <* USEDIN (SELF,
EXPLICIT_DRAUGHTING.DIMENSION_CALLOUT_’ +
’RELATIONSHIP.RELATING_DRAUGHTING_CALLOUT’)
rc.name = ’primary’)) <= 1;

WR4: SIZEOF (QUERY (rc <* USEDIN (SELF,
'EXPLICIT_DRAUGHTING.DIMENSION_CALLOUT_’ +
"RELATIONSHIP.RELATING_DRAUGHTING_CALLOUT’)
rc.name = ’secondary’)) <= 1;

WR5: SIZEOF (QUERY (sec <* QUERY (rc <* USEDIN (SELF,
EXPLICIT_DRAUGHTING.DIMENSION_CALLOUT_’ +
’RELATIONSHIP.RELATING_DRAUGHTING_CALLOUT’) |

rc.name = ’'secondary’) |
NOT (SIZEOF (QUERY (prim <* USEDIN (SELF,
EXPLICIT_DRAUGHTING.DIMENSION_CALLOUT_’ +
’RELATIONSHIP.RELATING_DRAUGHTING_CALLOUT’)
prim.name = ’primary’)) = 1)
)) = 0;
END_ENTITY;
(%
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Formal propositions:

WRI1: Each leader_curve that is in the contents of a draughting_callout shall be used by
at most one leader_directed_callout.

WR2: Each dimension_curve_directed _callout shall contain at most two projection_-
curves in the set of contents.

WR3: Each draughting_callout shall be the specified dimension of at most one dimension _-
callout_relationship with a name of ‘primary’.

WR4: Each draughting_callout shall be the specified dimension of at most one dimension_-
callout_relationship with a name of ‘secondary’.

WRS5: Each draughting_callout shall not participate in a secondary dimension_callout._-
relationship uunless it also participates in a primary dimension_callout_relationship.

5.2.2.1.16 draughting_group _assignment

A draughting_group_assignment is an assignment of one or more points, curves or anno-
tation_occurrences to a group.

EXPRESS specification:

*)
ENTITY draughting_group_assignment
SUBTYPE OF (group_assignment);
items : SET [1:7] OF draughting_grouped_item;
END_ENTITY;
(*

Attribute definitions:

items: the draughting_grouped_items that are assigned to a group.

5.2.2.1.17 draughting_model

A draughting_model is a representation of the shape of a product for the purpose of draugh-
ting. A draughting_model may contain mapped_items that are the mappings of shape_-
representations or of other draughting_models. A mapped_item that is the mapping of a
shape_representation specifies an explicit representation of the shape of a product that is to
be presented in the drawing. A mapped_item that is the mapping of another draughting -
model specifies the use of a sub-model.

The draughting_model may contain styled_items. These styled.items specify the style for a
mapped_item that is the mapping of a shape_representation, and provide the curve_style
to be used in presenting the shape_representation in the drawing.
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The draughting_model may contain annotation_occurrences. These annotation_occ-
urrences specify annotation that is placed in the same coordinate system as the shape._-
representation, and is projected into a view when the draughting_model is presented in
a drawing.

EXPRESS specification:

*)
ENTITY draughting _model

SUBTYPE OF (representation);
UNIQUE

UR1: SELF\representation.name;
WHERE

WRi: SIZEOF (QUERY (it <* SELF.items |

NOT (SIZEOF ([’EXPLICIT_DRAUGHTING.MAPPED_ITEM’,
*EXPLICIT_DRAUGHTING.STYLED_ITEM’,
"EXPLICIT_DRAUGHTING.AXIS2_PLACEMENT'] *

TYPEOF (it)) =1
))) = 0;

WR2: SIZEOF ( QUERY (mi <* QUERY (it <* SELF.items |
(’EXPLICIT_DRAUGHTING.MAPPED_ITEM’ IN TYPEOF(it))) |
NOT (SIZEOF ([’EXPLICIT_DRAUGHTING.SHAPE_REPRESENTATION’,

’EXPLICIT_DRAUGHTING.DRAUGHTING_MODEL’] =*
TYPEOF (mi\mapped_item.mapping_source.mapped_representation)) = 1
))) = 0;

WR3: SIZEOF (QUERY (smi <* QUERY (si <* QUERY (it <* SELF.items |
(’EXPLICIT_DRAUGHTING.STYLED_ITEM’ IN TYPEOF(it))) |
(’EXPLICIT_DRAUGHTING.MAPPED_ITEM’ IN TYPEOF(si\styled_item.item)))
NOT ((’EXPLICIT_DRAUGHTING.SHAPE_REPRESENTATION’ IN

TYPEOF(smi\styled_item.item\mapped_item.mapping_source.mapped_representation))

AND

SIZEOF (QUERY (sty <* smi\styled_item.styles |

NOT (SIZEOF (QUERY (psa <* sty.styles |
NOT (’EXPLICIT_DRAUGHTING.CURVE_STYLE’ IN
TYPEOF(psa)))) = 1
))) = 1)
)) = 0;

END_ENTITY;
(*

Formal propositions:

UR1: The name of a draughting_model shall be unique.

WR1: Each item of a draughting_model shall be a mapped_item, styled_item, or axis2._-
placement.

WR2: If there is a mapped_item in the draughting_model, the source of the mapped_item
shall be a shape_representation or another draughting_model.

WR3: If a mapped.item is styled, the source of the mapped_item shall be a shape_-
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representation and the style applied to the mapped_item shall be a curve_style.

Associated global rules:

The following global rules are associated with this eutity and restrict its use or its relationship

with other entities:

draughting_model_annotation_layers: The draughting_model_annotation_layers ru-
le ensures that every annotation_occurrence that is an item in a draughting_model is
assigned to at least one layer.

5.2.2.1.18 draughting organization_assignment

A draughting_organization_assignment relates an organization to a product_definition_-
formation, a drawing.revision or a drawing_sheet_revision.

EXPRESS specification:

*)
ENTITY draughting_organization_assignment
SUBTYPE OF (organization_assignment);
assigned_items : SET [1:7] OF draughting organization_item;
END_ENTITY;
(*

Attribute definitions:

assigned_items: a set of draughting_organization_items that identify the product_defi-
nition_formation, drawing revision or drawing_sheet_revision to which the organization
is related.

5.2.2.1.19 draughting_person_and_organization_assignment

A draughting_person_and_organization_assignment rclates a person_and_organization
to a product_definition_formation, a drawing_revision or a drawing_sheet_revision.

EXPRESS specification:

*)
ENTITY draughting_person_and_organization_assignment
SUBTYPE OF (person_and_organization_assignment);
assigned_items : SET [1:7] OF draughting organization_item;
END_ENTITY;
(*

Attribute definitions:

assigned_items: a set of draughting_organization_items that identify the product_defini-
tion_formation, drawing_revision or drawing_sheet_revision to which the person_and._-
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organization is related.

5.2.2.1.20 draughting_person_assignment

A draughting_person_assignment relates a person to a product_definition_formation, a
drawing_revision or a drawing_sheet_revision.

EXPRESS specification:

*)
ENTITY draughting_person_assignment
SUBTYPE OF (person_assignment);
assigned_items : SET [1:7?] OF draughting_organization_item;
END_ENTITY;
(*

Attribute definitions:

assigned._items: a set of draughting_organization_items that identify the product_de-
finition_formation, drawing_revision or drawing_sheet_revision to which the person is
related.

5.2.2.1.21 draughting_presented_item

A draughting_presented_item defines the presentation by a drawing of a product_defini-
tion_formation.

NOTE - This entity denotes a shared scope with the Application Interpreted Model of 1ISO 10303-
202.

EXPRESS specification:

*)
ENTITY draughting presented_item

SUBTYPE OF (presented_item);

items : SET [1:7] OF draughting presented_item_select;
WHERE

presented_item_presentation:

SIZEOF (QUERY (pir <* USEDIN (SELF,
’EXPLICIT_DRAUGHTING.’ +
’PRESENTED_ITEM_REPRESENTATICON.ITEM’)

NOT (’EXPLICIT_DRAUGHTING.DRAWING_REVISION’
IN TYPEOF (pir.presentation))
)) =05
END_ENTITY;
(*

Attribute definitions:
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items: a set of draughting_presented_item_select that identifies the particular product_-
definition_formations that are presented.

Formal propositions:

presented_item_presentation: Each presented_item_representation shall have as its pre-
sentation a drawing_revision.

5.2.2.1.22 draughting_pre_defined_colour

A draughting_pre_defined_colour is a pre_defined_colour that is identified by name.

EXPRESS specification:

*)
ENTITY draughting_pre_defined_colour
SUBTYPE OF (pre_defined_colour);
WHERE
WR1: SELF.name IN
['red’,
’green’,
"blue’,
'yellow’,
‘magenta’,
'cyan’,
’black’,
'white’];
END_ENTITY;
(*

Formal propositions:

WR1: The name of the draughting._pre_defined_colour shall be ‘red’, ‘green’, ‘blue’, ‘yel-
low’, ‘magenta’, ‘cyan’, ‘black’, or ‘white’.

Attribute value definitions:

Table 10 states the RGB values corresponding to each of the predefined colours that shall be
supported by implementations of this part of ISO 10303.

5.2.2.1.23 draughting_pre_defined _curve_font

A draughting_pre_defined_curve_font is a pre_defined_curve_font that is identified by
natmne.

EXPRESS specification:

x)
ENTITY draughting_pre_defined_curve_font
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Table 10 — RGB colours for pre-defined colours

Colour name | Red Green Blue
black 0.0 0.0 0.0
red 1.0 0.0 0.0
green 0.0 1.0 0.0
blue 0.0 0.0 1.0
yellow 1.0 1.0 0.0
magenta 1.0 0.0 1.0
cyan 0.0 1.0 1.0
white 1.0 1.0 1.0

SUBTYPE OF (pre_defined_curve_font);
WHERE
WR1: SELF.name IN
[’continuous’,
’chain’,
’chain double dash’,
'dashed’,
‘dotted’];
END_ENTITY;
(*

Formal propositions:

WRI1: The name of the draughting_pre_defined_curve_font shall be ‘continuous’, ‘chain’,
‘chain double dash’, ‘dashed’, or ‘dotted’.

Attribute value definitions:

Table 11 gives the lengths of each line segment and space, in millimetres. If the pre_defined.-
curve_font is used as part of the definition of a curve_style_font_and_scaling, then the given
lengths are those when the curve_font_scaling attribute has the value 1.0.

NOTES

1 - The curve_style font_and _scaling entity is defined in the presentation_appearance_sche-
ma in 1SO 10303-46.

2 - Hlustrations of line font lists are given in Figure 16.

5.2.2.1.24 draughting pre_defined _text font

A draughting_pre_defined_text_font is a pre_defined_text_font that is identified by name.
The definition of the appearance of each draughting_pre_defined_text_font is given in ISO
3098-1.
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Table 11 - Line segment and space lengths for pre-defined curve fonts

Curve pattern Segment | Space | Segment | Space | Segment | Space | Number of
name {(mm) (mm) (mm) (mm) (mim) (mm) | Segments
Continuous 0
Dashed 1.0 1.5 2
Chain 7.0 1.0 1.0 1.0 4
Chain double dash 7.0 1.0 1.0 1.0 1.0 1.0 6
Dotted 1.0 1.0 2
Continuous
- - - - - - -- - - Chain double dashed
- - - - - - Crain
——————————————— Dashed
----------------------------- Dotted

Figure 16 — Illustration of predefined curve font lists

EXPRESS specification:

*)
ENTITY draughting_pre_defined_text_font

SUBTYPE of (pre_defined_text_font);
WHERE

WR1: SELF.name IN

[’ISO 3098-1 font A’, ’ISO 3098-1 font B’];

END_ENTITY;
(*

Formal propositions:

WR1: The name of the draughting_pre_defined _text_font shall be ‘ISO 3098-1 font A’ or
ISO 3098-1 font B’.

Attribute value definitions:
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The draughting_pre_defined_text_fonts are:

ISO 3098-1 font A: The text font denoted as Lettering A in clause 3 of SO 3098-1.

ISO 3098-1 font B: The text font denoted as Lettering B in clause 3 of ISO 3098-1.

5.2.2.1.25 draughting security_classification_assignment

A draughting_security _classification_assignment is the assignment of a security classifica-
tion to a drawing or a drawing sheet.

EXPRESS specification:

*)

ENTITY draughting_security_classification_assignment
SUBTYPE OF (security_classification_assignment);
assigned_items : SET [1:?] OF classified_item;

END_ENTITY;

(*

Attribute definitions:

assigned_items: the drawing_revisions and drawing_sheei_revisions to which a security
classification is assigned.

5.2.2.1.26 draughting specification reference

A draughting_specification_reference is the designation of an external draughting specifica-
tion for a drawing._revision.

EXPRESS specification:

*)
ENTITY draughting_specification_reference
SUBTYPE OF (document_reference);
specified_items : SET [1:7] OF specified_item;
WHERE
WR1: (SELF.assigned_document.kind.product_data_type =
’draughting specification’);
END_ENTITY;
(*

Attribute definitions:

specified_items: the drawing_revisions to which a draughting specification 1s applied.

Formal propositions:

WR1: Each document assigned shall be a draughting specification.
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5.2.2.1.27 draughting_subfigure representation

A draughting_subfigure_representation is a symbol_representation that collects anno-
tation_occurrences as the definition of a subfigure.

EXPRESS specification:

*)
ENTITY draughting_subfigure_representation
SUBTYPE OF (symbol_representation);
WHERE
WR1: SIZEOF (QUERY (item <* SELF\representation.items |

NOT (

SIZEOF ([’EXPLICIT_DRAUGHTING.ANNOTATION_OCCURRENCE’,
"EXPLICIT_DRAUGHTING.DRAUGHTING_CALLOUT’,
'EXPLICIT_DRAUGHTING.AXIS2_PLACEMENT’] *

TYPEOF {(item)) = 1
))) = 0;
WR2: SIZEQOF (QUERY (item <* SELF\representation.items |
(SIZEOF ([’EXPLICIT_DRAUGHTING.ANNOTATION_OCCURRENCE’,
EXPLICIT_DRAUGHTING.DRAUGHTING_CALLOUT’] *
TYPEOF (item)) = 1)
)) >= 1
WR3: SIZEOF (QUERY (srm <* QUERY (rm <=*
USEDIN (SELF, ’EXPLICIT_DRAUGHTING.’® +
"REPRESENTATION_MAP.’ +
"MAPPED_REPRESENTATION’)
((’EXPLICIT_DRAUGHTING.SYMBOL_REPRESENTATION_MAP’)
IN TYPEOF (rm))) |
NOT (SIZEOF (QUERY (a_s <* QUERY (mi <* srm.map_usage |
((’EXPLICIT_DRAUGHTING.ANNOTATION_SYMBOL’)
IN TYPEOF (mi))) |
NOT (SIZEOF (QUERY (aso <* USEDIN (a_s, ’EXPLICIT_DRAUGHTING.’ +
STYLED_ITEM.ITEM’)
NOT ((’EXPLICIT_DRAUGHTING.’® +
>ANNOTATION_SUBFIGURE_OCCURRENCE?)
IN TYPEOF (aso))
)
)) = 0)
)) > 0;
WR4: NOT (acyclic_mapped_item_usage (SELF));
WR5: SIZEOF (SELF.context_of_items.representations_in_context) = 1;
END_ENTITY;
(*

:O)

I'ormal propositions:

WR1: Tle items in a draughting_subfigure_representation shall be annotation_occurr-
ence, draughting_callout, or axis2_placement.

WR2: At least one of the items in a draughting _subfigure_representation shall be an
annotation_occurrence or a draughting_callout.
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WR3: A draughting_subfigure_representation shall be the definition of at least one an-
notation_subfigure_occurrence.

WR4: A draughting_subfigure_representation shall not be the source of any mapped_-
item that participates in its definition.

WRS5: The representation_context of a draughting_subfigure_representation shall Lot
be the context of any other representation.

Associated global rules:

The following global rules are associated with this entity and restrict its use or its relationship
with other entities:

draughting_subfigure_representation_layers: The draughting_subfigure _representa-
tion_layers rule ensures that every annotation_occurrence that is an item in an draugh-
ting_subfigure_representation is assigned to at least one layer.

5.2.2.1.28 draughting_symbol_representation

A draughting_symbol representation is a symbol_representation that collects annota-
tion_curve_occurrences, annotation_symbol_occurrences, annotation_text_occurren-
ces, and annotation_fill_area_occurrences as the definition of a symbol.

EXPRESS specification:

*)
ENTITY draughting symbol_representation
SUBTYPE of (symbol_representation);
UNIQUE
UR1: SELF\representation.name;
WHERE
WR1: SIZEOF (QUERY (item <* SELF\representation.items |
NOT (SIZEOF ([’EXPLICIT_DRAUGHTING.’ +
> ANNOTATION_CURVE_OCCURRENCE’ ,
’EXPLICIT_DRAUGHTING.’ +
’ ANNOTATION_SYMBOL_OCCURRENCE’,
"EXPLICIT_DRAUGHTING.’ +
’ANNOTATION_FILL_AREA_OCCURRENCE’,
’EXPLICIT_DRAUGHTING.’ +
’ ANNOTATION_TEXT_OCCURRENCE’,
’EXPLICIT_DRAUGHTING.’ +
’AXIS2_PLACEMENT’] *
TYPEOF (item)) = 1
))) = 0;
WR2: SIZEOF (QUERY (item <* SELF\representation.items |
(SIZEOF ([’EXPLICIT_DRAUGHTING.’ +
’ANNOTATION_CURVE_OCCURRENCE’,
"EXPLICIT_DRAUGHTING.’ +
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' ANNOTATION_SYMBOL_OCCURRENCE’,
'EXPLICIT_DRAUGHTING.’ +
ANNOTATION_FILL_AREA_OCCURRENCE’,
’EXPLICIT_DRAUGHTING.’ +
’ANNOTATION_TEXT_OCCURRENCE’] *
TYPEOF (item)) = 1
) >= 1;
WR3: SIZEOF (QUERY (item <* SELF\representation.items |
(’EXPLICIT_DRAUGHTING.ANNOTATION_SUBFIGURE_OCCURRENCE’
IN TYPEOF (item))
)) = 0;
WR4: SIZEOF (QUERY (srm <* QUERY (rm <*
USEDIN (SELF, 'EXPLICIT_DRAUGHTING.® +
’REPRESENTATION_MAP.’ +
"MAPPED_REPRESENTATION’)
((’EXPLICIT_DRAUGHTING.SYMBOL_REPRESENTATION_MAP’)
IN TYPEOF (rm))) |
NOT (SIZEGOF (QUERY (a_s <* QUERY (mi <* srm.map_usage |
((’EXPLICIT_DRAUGHTING.ANNOTATION_SYMBOL’)
IN TYPEQOF (mi))) |
NOT (SIZEOF (QUERY (aso <* USEDIN (a_s, ’EXPLICIT_DRAUGHTING.’ +
*STYLED_ITEM.ITEM’) |
NOT ((’EXPLICIT_DRAUGHTING.’ +
’ ANNOTATION_SYMBOL_OCCURRENCE’)
IN TYPEOF (aso))
)) =0)
)) = 0)
)) > 0;
WRE: NOT (acyclic_mapped_item_usage (SELF));
WR6: SIZEQF (SELF.context_of_items.representations_in_context) =1;
END_ENTITY;
(*

Formal propositions:

UR1: The name of a draughting_symbol_representation shall be unique.

WRI1: The items in a draughting_symbol_representation shall be annotation_curve._-
occurrence, annotation_text_occurrence, annotation_symbol_occurrence, annotation_
fill_area_occurrence, or axis2_placement.

WR2: At least one of the items in a draughting_symbol_representation shall be annota-
tion_curve_occurrence, annotation_text_occurrence, annotation_symbol_occurrence,
or annotation_fill_area_occurrence.

WR3: The items in a draughting_symbol representation shall not be annotation_subfi-
gure_occurrence.

WR4: A draughting_symbol_representation shall be the definition of at least one anno-
tation_symbol_occurrence.
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WR5 No draughting_symbol_representation shall be the source of any mapped_item
‘that participates in its definition.

%WRG: The representation_context of a draughting_symbol_representation shall not be

‘the context of any other representation.

5.2.2.1.29 draughting_text_literal with_delineation

A draughting_text_literal_with_delineation is a text_literal that specifies the delineation
of the text as overline or underline.

EXPRESS specification:

*)
ENTITY draughting_text_literal_with_delineation
SUBTYPE OF (text_literal_with_delineation);
WHERE
WR1: SELF\text_literal_with_delineation.delineation IN
[’underline’, ’overline’];
END_ENTITY;
(*

Formal propositions:

WR1: Every draughting_text_literal_with_delineation shall have either an underline or an
overline delineation.

5.2.2.1.30 drawing_sheet_layout

A drawing_sheet_layout is a symbol that presents the layout or format for a drawing sheet.

EXPRESS specification:

*)
ENTITY drawing_sheet_layout
SUBTYPE OF (draughting_symbol_representation);
END_ENTITY;
(*

5.2.2.1.31 geometrically bounded_2d_wireframe _representation

A geometrically_bounded_2d_wireframe_representation is a shape_representation that
represents the shape of a product by two-dimensional wireframe geometry without topology.
These representations are formed by the use of two-dimensional points and curves only.  All
unbounded curves shall be explicitly trimmed unless they are closed. The geometric entities
that are used to support the definition of another geometric entity shall not exist themselves in
the elements set of a geometric_set.
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FEXAMPLE 18 - A circular are 1s to be used to define the corner radius on a part that s being rep-
resented using a geometrically bounded 2d wireframe representation. ‘The representation of
that arc is a circle that is referenced by a trimmed _curve as its basis_curve. The geometric_set
that contains the shape of the part has the trimmed.curve in its set of elements, but does not
contain the circle that is used as the basis_curve.

NOTE - This entity denotes a shared scope with the Application Interpreted Model of ISO 10303-
202.

EXPRESS specification:

*)
ENTITY geometrically_bounded_2d_wireframe_representation
SUBTYPE OF (shape_representation);
WHERE
WR1: SELF.context_of_items\geometric_representation_context.
coordinate_space_dimension = 2;
WR2: SIZEOF (QUERY (item <* SELF\representation.items |
NOT (
SIZEOF (TYPEOF (item) =*

["EXPLICIT_DRAUGHTING.GEOMETRIC_CURVE_SET’,
'EXPLICIT_DRAUGHTING.AXIS2_PLACEMENT_2D’,
’EXPLICIT_DRAUGHTING.MAPPED_ITEM’]) = 1

))) = 0;
WR3: SIZEOF (QUERY (gcs <* QUERY (item <* SELF\representation.items |

(’EXPLICIT_DRAUGHTING.GEOMETRIC_CURVE_SET’

IN TYPEOF (item))) |
NOT (
SIZEOF (QUERY (elem <* gcs\geometric_set.elements |
NOT (
SIZEOF (TYPEQF (elem) *

[’EXPLICIT_DRAUGHTING.LINE’,
"EXPLICIT_DRAUGHTING.HYPERBOLA’,
’EXPLICIT_DRAUGHTING.PARABOLA’]) = 0

N) =0
))) = 0;
WR4: SIZEOF (QUERY (mi <* QUERY (item <* SELF\representation.items |

(’EXPLICIT_DRAUGHTING.MAPPED_ITEM’

IN TYPEOF (item))) |

NOT (
'EXPLICIT_DRAUGHTING.GECOMETRICALLY_BOUNDED_2D_WIREFRAME_REPRESENTATION’
IN TYPEOF (mi\mapped_item.mapping_source.mapped_representation)
))) = 0;
WR5: SIZEOF (QUERY (gcs <* QUERY (item <* SELF\representation.items |
(’EXPLICIT_DRAUGHTING.GEOMETRIC_CURVE_SET’
IN TYPEQF (item))) |
NOT (
SIZEOF (QUERY (pl <* QUERY (elem <* gcs\geometric_set.elements |
{’EXPLICIT_DRAUGHTING.POLYLINE’
IN TYPEOF (elem))) |
NOT (
SIZEOF (pl\polyline.points) > 2
))) =0
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))) = 0;
WR6: SIZEOF (QUERY (item <* SELF\representation.items |
(SIZEQOF (TYPEOF (item) *
[’EXPLICIT_DRAUGHTING.GEOMETRIC_CURVE_SET’,
"EXPLICIT_DRAUGHTING.MAPPED_ITEM’]) = 1
))) >= 1
WR7: SIZEOF (QUERY (gcs <* QUERY (item <* SELF.items |
(’EXPLICIT_DRAUGHTING.GEOMETRIC_CURVE_SET’
IN TYPEOF (item))) |
NOT (
SIZEOF (QUERY (pnt <* QUERY (elem <* gcs\geometric_set.elements |
(’EXPLICIT_DRAUGHTING.POINT’
IN TYPEOF(elem))) |
NOT (
SIZEOF (TYPEOF (pnt) *
[’EXPLICIT_DRAUGHTING.CARTESIAN_POINT’,
’EXPLICIT_DRAUGHTING.POINT_ON_CURVE’]) = 1

))) =0
))) = 0;
END_ENTITY;

(*

Formal propositions:

WR1: The geometrically_bounded_2d_wireframe representation shall have a coordi-
nate_space_dimension equal to two.

WR2: Theitems in a geometrically_bounded_2d_wireframe_representation shall be ge-
ometric_curve_set, axis2_placement_2d, or mapped_item.

WR3: No line, parabola, or hyperbola shall be an element in a geometric_curve_set of a
geometrically_bounded_2d_wireframe_representation.

WR4: If there is a mapped_item in a geometrically_bounded_2d_wireframe_represen-
tation, the source of the mapped_item shall be a geometrically_bounded_2d_wireframe._-
representation.

WRS5: Every polyline in the elements of a geometric_curve_set of a geometrically_boun-
ded_2d_wireframe_representation shall contain more than two distinct points.

WRS6: The items of a geometrically_bounded_2d_wireframe_representation shall include
at least one mapped_item or one geometric_curve_set.

WRT7: Every point in the elements of a geometric_curve_set of a geometrically_bounded _-
2d _wireframe _representation shall be either a cartesian_point or a point_on_curve.

Associated global rules:

The following global rules are associated with this entity and restrict its use or its relationship
with other entities:
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use_of_geometrically_bounded_2d_wireframe_representation: The use_of_geometri-
cally_bounded_2d_wireframe_representation rule specifies that each geometrically_-
bounded_2d _wireframe_representation shall be mapped into at least one other repre-
sentation. and that the only representations into which a geometrically_bounded -
2d_wireframe_representation is mapped shall be draughting_model or another geo-
metrically_bounded_.2d_wireframe_representation.

5.2.2.1.32 geometrical tolerance _callout

A geometrical tolerance_callout is a draughting_callout that presents a geometric toler-

ance.

EXPRESS specification:

*)

ENTITY geometrical_tolerance_callout
SUBTYPE OF (draughting_callout);

END_ENTITY;

(*

5.2.2.1.33 leader_directed_dimension

A leader_directed_dimension is a draughting_callout directed by a leader curve that pre-
sents some dimension value.

EXPRESS specification:

*)
ENTITY leader_directed_dimension
SUBTYPE OF (leader_directed_callout);
WHERE
WR1: SIZEOF (QUERY (con <* SELF.contents
"EXPLICIT_DRAUGHTING.LEADER_CURVE’ IN TYPEOF (con)))=1:
END_ENTITY;
(*

Formal propositions:

WRI1: The contents of a leader_directed _dimension shall contain exactly one leader_curve.

5.2.2.1.34 linear_dimension

A linear_dimension is a draughting_callout directed by a dimension curve that presents a
value of distance between two elements, measured along a linear path, or presents the length of
a linear element.

EXPRESS specification:
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*)
ENTITY linear_dimension

SUBTYPE OF (dimension_curve_directed_callout);
END_ENTITY;

(*

5.2.2.1.35 ordinate_dimension

An ordinate_dimension is a draughting_callout directed by a projection curve that presents

a dimension value.

EXPRESS specification:

*)
ENTITY ordinate_dimension
SUBTYPE OF (projection_directed_callout);
END_ENTITY;
(*

5.2.2.1.36 pre_defined _dimension_symbol

A pre_defined_dimension_symbol is a pre_defined._symbol that presents a dimension sym-
bol and is identified by name.

EXPRESS specification:

*)
ENTITY pre_defined_dimension_symbol
SUBTYPE OF (pre_defined_symbol);
WHERE
WR1: SELF.name IN
(’arc length’,
’conical taper’,
’counterbore’,
’countersink’,
'depth’,
'diameter’,
'plus minus’,
’radius’,
’slope’,
’spherical diameter’,
’spherical radius’,
’square’];
END_ENTITY;
(*

Formal propositions:
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WRI1: The name of the pre_defined_dimension_symbol shall be ‘arc length’, ‘conical ta-
per’, *‘counterbore’, ‘countersink’, ‘depth’, ‘diameter’, ‘plus minus’, ‘radius’, ‘slope’, ‘spherical
diameter’, ‘spherical radius’, or ‘square’.

Attribute value definitions:

Figure 17 defines each pre_defined_dimension_symbol which shall be supported by all im-
plementations of this part of ISO 10303. Each symbol definition includes the size of the symbol
prior to scaling. All of the symbols defined in Figure 17 are oriented as they appear on a
horizontal dimension line.
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Figure 17 — Predefined dimension symbols

The pre_defined _dimension_symbols are:

arc length: a graphical symbol used in conjunction with a dimension value to indicate that
the curve dimension is an arc length measured along the curved line or surface. An arclength
symbol is depicted as one line segment that forms a part of a circle. The start point of the
arc line is on the left end of the symbol and is referred to as the symbol origin.

conical taper: a graphical symbol used in conjunction with a dimension value to indicate
that the value given is the ratio of the difference in the diameters of two sections taken
perpendicular to the datum axis of a cone and the distance between the two sections. A
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conical taper symbol is depicted as an isosceles triangle and a line. A line bisecting the
angle divides the isosceles triangle into two equal right triangles. The origin of the symbol
corresponds to the intersection point of the two equal sides.

counterbore: a graphical symbol used in conjunction with a dimension value to indicate
that the dimension value specifies the size of the counterbored hole. A counterbored hole is
a cylindrical hole of larger diameter than its basis hole. Both holes share a common centre
axis, and the bottom of the counterbored hole is planar and perpendicular to the centre
axis. A counterbore symbol is depicted as an open rectangle. The origin of the symbol is
the geometrical centre of the rectangle.

countersink: a graphical symbol used in conjunction with a dimension value to indicate
that the associated dimension value applies to a countersink which is concentric to a basis
hole. A countersink is a conical taper detail located at the end of an existing or basis hole.
The diameter of the taper detail is larger than the diameter of the basis hole at the surface
and decreases at a constant rate as a function of distance along the centre axis of the basis
hole until two diameters are equal. A countersink is depicted as an open triangle. The origin
of the symbol is the intersection point of the two visible sides.

depth: a graphical symbol used in conjunction with a dimension value to indicate that the
dimension value applies to the depth of the feature. A depth symbol is depicted as an arrow
with a line placed perpendicular to the end opposite the arrowhead. The origin of the symbol
is the tip of the arrowhead.

diameter: a graphical symbol used in conjunction with a dimension value to indicate that
the dimension value applies diametrically. A diameter is depicted as an circle crossed by a
line going through its centre. The origin of the symbol is the centre-point of the circle.

plus minus: a graphical symbol used in conjunction with a dimension value to indicate
that the tolerance value may be applied to the dimension value. A plus minus symbol is
depicted as a plus character placed above a minus character. The origin of the symbol is the
centre-point of the plus.

radius: a graphical symbol used in conjunction with a dimension value to indicate that the
dimension value applies radially. A radius is depicted by the letter R. The origin of the
symbol is the origin of the letter.

slope: a graphical symbol used in conjunction with a dimension value to indicate that the
dimension value specifies the ratio of the change in the vertical direction to the change in
horizontal direction. A slope symbol is depicted as a right triangle. The origin of the symbol
is the intersection of the two perpendicular sides of the triangle.

spherical diameter: a graphical symbol used in conjunction with a dimension value to
indicate that the diametral dimension value applies to the surface or surfaces of a sphere. A
spherical diameter is depicted as a diameter svmbol as noted above and the letter S before it.
The origin of the symbol is the geometrical centre of an imaginary surrounding box around
the whole symbol.
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spherical radius: a graplical symbol used in conjunction with a dimension value to indicate
that the dimension value applies radially to all points on the dimensioned surface. A spherical
radius is depicted a the letters S and R. The origin of the symbol is the geometrical centre
of an imaginary surrounding box around the whole symbol.

square: a graphical symbol used in conjunction with a dimension value to indicate that
the dimension value applies linearly to two orthogonal geometric elements which form two
adjacent sides of a square feature. A square is depicted as a rectangle. The origin of the
syinbol is the geometrical centre of the rectangle.

5.2.2.1.37 pre_defined _geometrical tolerance_symbol

A pre_defined_geometrical _tolerance _symbol is a pre_defined _symbol that presents a

geometrical tolerance and is identified by name.

EXPRESS specification:

*)

ENTITY pre_defined_geometrical_tolerance_symbol

SUBTYPE OF (pre_defined_symbol);
WHERE
SELF.name IN
[’angularity’,

’circular runout’,
'circularity’,
'concentricity’,
’cylindricity’,

'diameter’,

’flatness’,

’least material condition’,

‘maximum material condition’,

'parallelism’,
’perpendicularity’,
’position’,

’profile of a line’,
'profile of a surface’,
'projected tolerance zone’,
'regardless of feature size’,
’straightness’,

’symmetry’,

‘target point’,

’total runout’];

END_ENTITY;

(*

Formal propositions

WRI1: The name of the pre_defined_geometrical_tolerance_symbol shall be ‘angularity’,

‘circular runout’, *circularity’, *concentricity’, “cyviindricity’, *diameter

', ‘flatness’, ‘least material

condition’, ‘maximum material condition". ‘parallelism’, ‘perpendicularity’, ‘position’, ‘profile of
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a line’, ‘profile of a surface’, ‘projected tolerance zone’, “regardless of feature size’, *straightness’,
‘symmetry’, ‘target point’, or ‘total runout’.

Attribute value definitions:

Figure 18 defines cach pre_defined_geometrical_tolerance_symbol which shall be supported
by all implementations of this part of ISO 10303. Lach symbol definition includes the size of
the symbol prior to scaling. All of the symbols defined in Figure 18 are oriented as they appear
in a horizontal-placed tolerance frame.

The pre_defined _geometrical_tolerance_symbols are:

angularity: a graphical symbol used to define the condition of a surface or line which is
at the specified angle, other than 90 degrees, from a datum plane or axis. An angularity
symbol is depicted as two line segments that form an open triangle. The first segment is
always parallel to the baseline of the text of the dimension value. The triangle opens from
left to right as depicted in Figure 18. The origin of the symbol is the intersection point of
the two lines.

circular runout: a graphical symbol used to define the maximum permissible surface vari-
ation at any fixed point during one complete rotation of the part about the datum axis. A
circular runout symbol is depicted as a leader, terminated by an arrow. The origin of the
symbol is the non-terminated end of the leader line.

circularity: a graphical symbol used to define the condition of a surface of revolution where
all points of the surface intersected by any plane perpendicular to a common axis or passing
through a common centre are equidistant from the axis. A circularity syinbol is depicted as
a circle. The origin of the symbol is the centre of the circle.

concentricity: a graphical symbol used to define the condition wherein the axes of all cross-
sectional elements of a cylinder, cone, or sphere are common to a datum axis. A concentricity
symbol is depicted as two concentric circles. The origin of the symbol is the common centre
of the circles.

cylindricity: a graphical symbol used to define two concentric cylinders between which all
elements of the specified surface must lie. A cylindricity symbol is depicted as a circle,
combined with two tangential and parallel lines. The origin of the symbol is the centre of
the circle.

diameter: a graphical symbol used to indicate that the associated notation applies diamet-
rically. A diameter symbol is depicted as a circle, crossed by a line segment. The origin of
the symbol is the centre of the circle.

flatness: a graphical symbol used to define the allowable perpendicular deviation of suriace
elements from the plane in which they reside. A flatness symbol is depicted as parailelogram.
The origin of the symbol is the lower left corner of the parallelogram.
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least material condition: a graphical symbol used to define that the given tolerance ap-
plies to the part feature at the tolerance limit where the material content is at its minimum.
A least material condition symbol is depicted as a circle with the character L positioned in
its centre. The origin of the symbol is the centre of the circle.

maximum material condition: a graphical symbol used to define that the given tolerance
applies to the part feature at the tolerance limit where the material content is at its maximun.
A maximum material condition symbol is depicted as a circle with the character M positioned
in its centre. The origin of the symbol is the centre of the circle.

parallelism: a graphical symbol used to define the condition of a surface, axis, or line which
is equidistant at all points from a datum plane or axis. A parallelism symbol is depicted
as two parallel line segments. The origin of the symbol is the lower point of the first line
segment on the left.

perpendicularity: a graphical symbol used to define the condition of a surface, axis, or
line which is at right angles to a datum plane or axis. A perpendicularity symbol is depicted
as two lines, one placed perpendicular to the other. The origin of the symbol is the point of
intersection of the two line segments.

position: a graphical symbol used to define either a condition wherein a part or feature
has the same contour and is on opposite sides of a central plane, or a condition in which
a feature is symmetrically disposed about the central plane of a datum feature. A position
symbol is depicted as a circle, crossed by two perpendicular lines, intersected in the centre
of the circle. The origin of the symbol is the centre of the circle.

profile of a line: a graphical symbol used to define a tolerance zone, always perpendicular
to the profile at points of the profile, within which the specified line must lie. A profile of a
line symbol is depicted as an arc. The origin of the symbol is the start point on the left of
the arc line.

profile of a surface: a graphical symbol used to define a tolerance zone, always perpen-
dicular to the profile at all points of the profile, within which the specified surface must lie.
A profile of a surface symbol is depicted as a closed arc. The origin of the symbol is the left
intersection point of the arc and the flat bottom segment.

projected tolerance zone: a graphical symbol used to define the height or depth to which
a tolerance of location applies. A projected tolerance zone symbol is depicted as a circle with
the character P positioned in its centre. The origin of the symbol is the centre of the circle.

regardless of feature size: a graphical symbol used to specify that the given tolerance
applies to the feature regardless of its size variation. A regardless of feature size symbol is
depicted as a circle with the character S positioned in its centre. The origin of the symbol is
the centre of the circle.

straightness: a graphical symbol used to define a tolerance zone within which the con-
sidered eclement or axis must lie when the element is represented by a straight line. A
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straightness symbol is depicted as a straight line segment, horizontal to the tolerance frame.
The origin of the symbol is the left end point of the segment.

symmetry: a graphical symbol used to define the condition wherein all elements of the
feature being toleranced must lie equidistant from the specified datum within the zone de-
fined by the tolerance. A symmetry symbol is depicted as three parallel and horizontal line
segments. The origin of the symbol is the midpoint of the middle line segment.

target point: a graphical symbol used to identify a specific point which is to be used as
the datum reference point. A target point is depicted as two perpendicular line segments.
The origin of the symbol is the intersection point of the two line segments.

total runout: a graphical symbol used to define the maximum permissible surface variation
of all surface elements during one complete rotation of the part about the datum axis. A
total runout symbol is depicted as two parallel leader lines, both terminated by an arrow.
The origin of the symbol is the non-terminated end of the leader.

5.2.2.1.38 pre_defined point_marker_symbol

A pre_defined_point_marker_symbol is a pre_defined_symbol that presents the position
of a point and is identified by name.

EXPRESS specification:

*)
ENTITY pre_defined_point_marker_symbol
SUBTYPE OF (pre_defined_symbol);
WHERE
WR1: SELF.name IN
[’asterisk’,
’circle’,
‘dot’,
'plus’,
’square’,
'triangle’,
)x)];
END_ENTITY;
(*

Formal propositions:

WRI1: The name of the pre_defined_point_marker_symbol shall be ‘asterisk’, ‘circle’, ‘dot’,
‘plus’, ‘square’, ‘triangle’, or 'x’.

Attribute value definitions:

Figure 19 defines each pre_defined_point_marker_symbol which shall be supported by all
implementations of this part of ISO 10303. Each symbol definition includes the size of the
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symbol prior to scaling. The orientation of the individual symbol is exactly as shown in Figure

19.
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Figure 19 — Predefined point marker symbols

The pre_defined_point_marker_symbols are:

asterisk: a graphical symbol depicted as three line segments of equal length that intersect
at their midpoints forming the origin of the symbol. One of the segments is parallel to
the vertical axis of the coordinate system into which the symbol is placed. The other two
segments are at angles of 60 and 120 degrees from the first segment, rotated about the origin.

circle: a graphical symbol depicted as a circle. The origin of the symbol is the geometric
centre of the circle.

dot: a graphical symbol depicted as a circle with a fill-pattern applied to it. The origin of
the dot symbol is the centre of the circle.

plus: a graphical symbol depicted as two perpendicular line segments. The origin of the
symbol is the intersection point of the two lines.

square: a graphical symbol depicted as an even-sided rectangle. The origin of the symbol
is the geometrical centre of the rectangle.

triangle: a graphical symbol depicted as three line segments that form an equilateral tri-
angle. The origin of the triangle corresponds to the geometric centre cf the triangle. One
side of the triangle is parallel to the horizontal axis of the coordinate system into which the
symbol is placed.

x: a graphical symbol depicted as two line segments of equal length that intersect at their

midpoints forming the origin of the symbol. One line segment is at an angle of 15 degrees
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to the vertical axis of the coordinate system into which the symbol is placed. The other
segment is perpendicular to the first.

5.2.2.1.39 pre_defined_terminator_symbol

A pre_defined_terminator_symbol is a pre_defined.symbol that presents a terminator and
is identified by name.

EXPRESS specification:

*)
ENTITY pre_defined_terminator_symbol
SUBTYPE OF (pre_defined_symbol);
WHERE
WR1: SELF.name IN
[’blanked arrow’,
’blanked box’,
’blanked dot’,
’dimension origin’,
’filled arrow’,
’filled box’,
'filled dot’,
’integral symbol’,
'open arrow’,
’slash’,
‘unfilled arrow’];
END_ENTITY;
(*

Formal propositions:

WR1: The name of the pre_defined_terminator_symbol shall be ‘blanked arrow’, ‘blanked
box’, ‘blanked dot’, ‘dimension origin’, ‘filled arrow’, ‘filled box’, ‘filled dot’, ‘integral symbol’,
‘open arrow’, ‘slash’, or ‘unfilled arrow’.

Attribute value definitions:

Figure 20 defines each pre_defined_terminator_symbol which shall be supported by all im-
plementations of this part of ISO 10303. Each symbol definition includes the size of the symbol
- prior to scaling. The orientation of each symbol as positioned on an annotation_curve parallel
to the x-axis is zero degrees as shown in Figure 20. The annotation_curves shown in the figure
are not part of the symbol definition.

. The pre_defined_terminator_symbols are:

blanked arrow: a graphical symbol depicted as three line segments which form an isosceles
triangle. The origin of the symbol corresponds to the intersection point of the two equal sides.
The annotation curve, to which the symbol is applied, acts as a bisector to the angle created
by the two equal sides. The area within the symbol is blanked.
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Figure 20 — Predefined terminator symbols
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blanked box: a graphical symbol depicted as four line segments which form a square. Two
opposite sides of the square are parallel to the annotation curve to which the symbol is
applied. The origin of the symbol is the geometric centre of the square. The area within the
svmbol is blanked.

blanked dot: a graphical symbol depicted as a circle. The origin of the symbol is the centre
of the circle. The area within the symbol is blanked.

dimension origin: a graphical symbol depicted as a circle. The origin of the symbol is
the centre of the circle. Placement of the symbol is accomplished by specifying a point of
location for the origin of the symbol. When the accompanying annotation curve is parallel
to the X axis and in the positive X direction, the rotation is defined as zero degrees.

filled arrow: a graphical symbol depicted as three line segments which form an isosceles
triangle. The origin of the symbol corresponds to the intersection point of the two equal
sides. The annotation curve, to which the symbol is applied, acts as a bisector to the angle
created by the two equal sides. The area within the symbol is shaded. Placement of the
symbol is accomplished by specifying a point of location for the origin of the symbol. When
the accompanying annotation curve is parallel to the X axis and in the positive X direction,
the rotation is defined as zero degrees.

filled box: a graphical symbol depicted as four line segments which form a square. Two
opposite sides of the square are parallel to the annotation curve to which the symbol is
applied. The origin of the symbol is the geometric centre of the square. The area that lies
within the symbol is shaded.

filled dot: a graphical symbol depicted as a circle. The origin of the symbol is the centre
of the circle. The area within the symbol is shaded.

integral symbol: a graphical symbol depicted as one line segment forming two adjacent
arcs. The origin of the symbol is the midpoint between the two arcs. Placement of the
symbol is accomplished by specifying a point of location for the origin of the symbol. When
the accompanying annotation curve is parallel to the X axis and in the positive X direction,
the rotation is defined as zero degrees.

open arrow: a graphical symbol depicted as three line segments which form an isosceles
triangle where the third side of the triangle is blanked. The origin of the symbol corresponds
to the intersection point of the two equal sides. The annotation curve, to which the symbol
is applied, acts as a bisector to the angle created by the two equal sides. Placement of the
symbol is accomplished by specifying a point of location for the origin of the symbol. When
the accompanying annotation curve is parallel to the X axis and in the positive X direction,
the rotation is defined as zero degrees.

slash: a graphical symbol depicted as a line segment with the midpoint of the segment being
the origin and lying on the annotation curve to which it is applied. Placement of the symbol
is accomplished by specifying a point of location for the origin of the symbol. When the
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accompanying annotation curve is parallel to the X axis and in the positive X direction, the
rotation is defined as zero degrees.

unfilled arrow: a graphical symbol depicted as three line segments which form an isosceles
triangle. The origin of the symbol corresponds to the intersection point of the two equal
sides. The annotation curve, to which the symbol is applied, acts as a bisector to the angle
created by the two equal sides. Placement of the symbol is accomplished by specifying a
point of location for the origin of the symbol. When the accompanying annotation curve is
parallel to the X axis and in the positive X direction, the rotation is defined as zero degrees.

5.2.2.1.40 radius_dimension

A radius_dimension is a draughting_callout directed by a dimension curve that presents a
value of the radial size of a circular element.

EXPRESS specification:

*)
ENTITY radius_dimension
SUBTYPE OF (dimension_curve_directed_callout);
WHERE
WR1: SIZEOF (QUERY (con <* SELF.contents |
'EXPLICIT_DRAUGHTING.PROJECTION_CURVE’ IN TYPEOF (con)))<=1;
END_ENTITY;
(*

Formal propositions:

WR1: The contents of a radius_dimension shall contain at most one projection_curve.

5.2.2.1.41 structured_dimension_callout

A structured._dimension_callout is a draughting_callout that presents information associ-
ated with a dimension. Individual elements presenting different components of the dimensional
information may be identified and distinguished by role names.

EXPRESS specification:

*)
ENTITY structured_dimension_callout
SUBTYPE OF (draughting_callout);
WHERE
WR1: SIZEOF (TYPEOF (SELF) =*
[’EXPLICIT_DRAUGHTING.DATUM_FEATURE_CALLOUT’,
’EXPLICIT_DRAUGHTING.DATUM_TARGET_CALLOUT’,
’EXPLICIT_DRAUGHTING.GEOMETRICAL_TOLERANCE_CALLOUT’,
’EXPLICIT_DRAUGHTING.LEADER_DIRECTED_CALLOUT’,
’EXPLICIT_DRAUGHTING.PROJECTION_DIRECTED_CALLOUT’,
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'EXPLICIT_DRAUGHTING.DIMENSION_CURVE_DIRECTED_CALLOUT’]) = 0;

WR2: SIZEOF (QUERY (ato <* QUERY (con <* SELF.contents |

(?EXPLICIT_DRAUGHTING.ANNOTATION_TEXT_OCCURRENCE’
IN TYPEOF (con))) |
NOT (ato\representation_item.name IN
[’dimension value’, ’tolerance value’, ’unit text’]))) = O;
WR3: SIZEOF (QUERY (ato <* QUERY (con <* SELF.contents |
(’EXPLICIT_DRAUGHTING.ANNOTATION_TEXT_OCCURRENCE’
IN TYPEOF (con))) |
(ato\representation_item.name = ’dimension value’)
)) >= 1

WR4: SIZEOF (QUERY (dcr <* USEDIN (SELF, ’EXPLICIT_DRAUGHTING.’ +
'DIMENSION_CALLOUT_COMPONENT_RELATIONSHIP.’ +
’RELATING_DRAUGHTING_CALLOUT’)
dcr.name = ’prefix’)) <= 1;

WR5: SIZEOF (QUERY (dcr <* USEDIN (SELF, ’EXPLICIT_DRAUGHTING.’ +
"DIMENSION_CALLOUT_COMPONENT_RELATIONSHIP.’ +
'RELATING_DRAUGHTING_CALLOUT?)
dcr.name = ’suffix’)) <= 1;

END_ENTITY;
(*

Formal propositions:

WRI1: The structured_dimension_callout shall not be a datum _feature_callout, datum _-
target_callout, geometrical_tolerance_callout, leader_directed_callout, projection_di-
rected_callout, or dimension_curve_directed_callout.

WR2: Each annotation_text_occurrence in the structured_dimension_callout shall have
a name of ‘dimension value’, ‘tolerance value’, or ‘unit text’.

WR3: The contents of the structured_dimension_callout shall contain at least one anno-
tation_text_occurrence that has the name ‘dimension value’.

WR4: The structured_dimension_callout shall participate as the dimension_callout in at
most one dimension_callout_component_relationship with name of ‘prefix’.

WRS: The structured_dimension_callout shall participate as the dimension_callout in at
most one dimension_callout_component_relationship with name of ‘suffix’.

5.2.2.2 explicit_draughting imported entity modifications

5.2.2.2.1 annotation_occurrence

The base definition of the entity annotation_occurrence is given in ISO 10303-46. The fol-
lowing modifications apply to this part of ISO 10303.

The following global rule defined in this part of ISO 10303 applies to the annotation_occur-
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rence entity:

— subtype_mandatory_annotation_occurrence (see 5.2.3.45).

5.2.2.2.2 application_context

The base definition of the entity application_context is given in ISO 10303-41. The following
modifications apply to this part of ISO 10303.

The following global rule defined in this part of ISO 10303 applies to the application_context
entity:

— application_context_requires_ap_definition (see 5.2.3.1).

5.2.2.2.3 application_protocol_definition

The base definition of the entity application_protocol_definition is given in ISO 10303-41.
The following modifications apply to this part of ISO 10303.

The following global rule defined in this part of ISO 10303 applies to the application_protocol._-
definition entity:

— application_context_requires_ap_definition (see 5.2.3.1).

5.2.2.2.4 approval

The base definition of the entity approval is given in ISO 10303-41. The following modifications
apply to this part of ISO 10303.

The following global rule defined in this part of ISO 10303 applies to the approval entity:

— approvals_are_assigned (see 5.2.3.2).

5.2.2.2.5 calendar_date

The base definition of the entity calendar_date is given in ISO 10303-41. The following modi-
fications apply to this part of ISO 10303.

The following global rule defined in this part of ISO 10303 applies to the calendar_date entity:

— calendar_date_instantiation (see 5.2.3.3).
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5.2.2.2.6 camera_image

The base definition of the entity camera_image is given in ISO 10303-46. The following mod-
ifications apply to this part of ISO 10303.

The following global rule defined in this part of ISO 10303 applies to the camera_image entity:

— subtype_mandatory_camera_image (see 5.2.3.46).

5.2.2.2.7 camera_usage

The base definition of the entity camera_usage is given in ISO 10303-46. The following modi-
fications apply to this part of ISO 10303.

Tﬁe following global rule defined in this part of ISO 10303 applies to the camera_usage entity:

— camera.usage_-mapped_representation (see 5.2.3.4).

5.2.2.2.8 colour_rgb

The base definition of the entity colour_rgb is given in 1SO 10303-46. The following modifica-
tions apply to this part of ISO 10303.

The following global rule defined in this part of ISO 10303 applies to the colour_rgb entity:

— colour_rgb_instantiation (see 5.2.3.5).

5.2.2.2.9 curve_style

The base definition of the entity curve_style is given in ISO 10303-46. The following modifica-
tions apply to this part of ISO 10303.

The following global rule defined in this part of ISO 10303 applies to the curve_style entity:

— curve.style_instantiation (see 5.2.3.8).

5.2.2.2.10 curve_style_font

The base definition of the entity curve_style font is given in ISO 10303-46. The following
modifications apply to this part of ISO 10303.

The following global rules defined in this part of ISO 10303 apply to the curve.style_font
entity:
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—~ curve_font_usage (see 5.2.3.6);

— curvestyle_font_instantiation (see 5.2.3.7).

5.2.2.2.11 draughting_callout

The base definition of the entity draughting_callout is given in ISO 10303-101. The following
modifications apply to this part of ISO 10303.

The following global rule defined in this part of ISO 10303 applies to the draughting_callout
entity:

— subtype_mandatory_draughting_callout (see 5.2.3.47).

5.2.2.2.12 drawing_revision

The base definition of the entity drawing.revision is given in ISO 10303-101. The following
modifications apply to this part of ISO 10303.

The following global rule defined in this part of ISO 10303 applies to the drawing_revision
entity:

— subtype_mandatory_drawing. revision (see 5.2.3.48).

5.2.2.2.13 drawing_sheet _revision

The base definition of the entity drawing_sheet_revision is given in ISO 10303-101. The
following modifications apply to this part of ISO 10303.

The following global rules defined in this part of ISO 10303 apply to the drawing_sheet_-
revision entity:

— drawing_sheet_annotation_layers (see 5.2.3.13);
— presentation_view_presented_once (see 5.2.3.33);

— sheets_belong_to_one_drawing (see 5.2.3.43).

5.2.2.2.14 drawing_sheet_revision_usage

The base definition of the entity drawing_sheet_revision_usage is given in 1SO 10303-101.
The following modifications apply to this part of ISO 10303.
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The following global rule defined in this part of ISO 10303 applies to the drawing_sheet_-
revision_usage entity:

— sheets_belong.to_one_drawing (see 5.2.3.43).

5.2.2.2.15 externally _defined_curve_font

The base definition of the entity externally _defined _curve_font is given in ISO 10303-46. The
following modifications apply to this part of ISO 10303.

The following global rules defined in this part of ISO 10303 apply to the externally_defined _-
curve_font entity:

— curve_font.usage (see 5.2.3.6);

— externally_defined_curve_font_instantiation (see 5.2.3.16).

5.2.2.2.16 externally defined _symbol

The base definition of the entity externally_defined_symbol is given in ISO 10303-46. The
following modifications apply to this part of ISO 10303.

The following global rule defined in this part of ISO 10303 applies to the externally _defined_-
symbol entity:

— externally_defined_symbol_instantiation (see 5.2.3.17).

5.2.2.2.17 externally_defined_text_font

The base definition of the entity externally_defined_text_font is given in ISO 10303-46. The
following modifications apply to this part of ISO 10303.

The following global rules defined in this part of ISO 10303 apply to the externally_defined_-
text_font entity:

— externally_defined_text_font.instantiation (see 5.2.3.18);

— text_font_usage (see 5.2.3.56).

5.2.2.2.18 fill_area_style

The base definition of the entity fill_area_style is given in ISO 10303-46. The following modi-
fications apply to this part of ISO 10303.
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The following global rule defined in this part of ISO 10303 applies to the fill_area_style entity:

— fill_area.style_instantiation (see 5.2.3.20).

5.2.2.2.19 fill_area_style_colour

The base definition of the entity fill_area_style_colour is given in ISO 10303-46. The following
modifications apply to this part of ISO 10303.

The following global rule defined in this part of ISO 10303 applies to the fill_area_style_colour
entity:

— fill_area_style_colour_instantiation (see 5.2.3.19).

5.2.2.2.20 fill_area_style_tile_symbol with_style

The base definition of the entity fill_area_style_tile_symbol_with_style is given in ISO 10303-
46. The following modifications apply to this part of ISO 10303.

The following global rule defined in this part of ISO 10303 applies to the fill_area_style_tile_-
symbol_with_style entity:

— fill_areastyle_tile_symbol_constraint (see 5.2.3.21).

5.2.2.2.21 geometric_representation_context

The base definition of the entity geometric_representation_context is given in ISO 10303-42.
The following modifications apply to this part of ISO 10303.

The following global rule defined in this part of ISO 10303 applies to the geometric_represen-
tation_context entity:

— dimensionality_is_two (see 5.2.3.9).

5.2.2.2.22 geometric_set

The base definition of the entity geometric_set is given in ISO 10303-42. The following modi-
fications apply to this part of ISO 10303.

The following global rule defined in this part of ISO 10303 applies to the geometric.set entity:

~ geometric_set layers (see 5.2.3.22).
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5.2.2.2.23 global unit_assigned_context

The base definition of the entity global_unit_assigned_context is given in ISO 10303-41. The
following modifications apply to this part of ISO 10303.

The following global rule defined in this part of ISO 10303 applies to the global_unit_assigned_-
context entity:

— global length_and_angle_units (see 5.2.3.23).

5.2.2.2.24 group

The base definition of the entity group is given in ISO 10303-41. The following modifications
apply to this part of ISO 10303.

The following global rule defined in this part of ISO 10303 applies to the group entity:

— group-_usage_constraint (see 5.2.3.24).

5.2.2.2.25 group_assignment

The base definition of the entity group_assignment is given in ISO 10303-41. The following
modifications apply to this part of ISO 10303.

The following global rule defined in this part of ISO 10303 applies to the group_assignment
entity:

— group_usage_constraint (see 5.2.3.24).

5.2.2.2.26 mapped_item

The base definition of the entity mapped_item is given in ISO 10303-43. The following modi-
fications apply to this part of ISO 10303.

The following global rules defined in this part of ISO 10303 apply to the mapped_item entity:
— draughting_sub_model_mapped_item (see 5.2.3.12);
— drawing_sheet_layout_usage (see 5.2.3.14);

— use_of_geometrically_bounded_2d_wireframe_representation (see 5.2.3.59).
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5.2.2.2.27 measure_with_unit

The base definition of the entity measure_with_unit is given in ISO 10303-41. The following
modifications apply to this part of ISO 10303.

The following global rule defined in this part of ISO 10303 applies to the measure_with_unit
entity:

~ measure_with_unit_instantiation (see 5.2.3.25).

5.2.2.2.28 named_unit

The base definition of the entity named_unit is given in ISO 10303-41. The following modifi-
cations apply to this part of ISO 10303.

The following global rule defined in this part of ISO 10303 applies to the named_unit entity:

— named-unit_instantiation (see 5.2.3.26).

5.2.2.2.29 presentation_layer_assignment

The base definition of the entity presentation_layer_assignment is given in ISO 10303-46.
The following modifications apply to this part of ISO 10303.

The following global rules defined in this part of ISO 10303 apply to the presentation_layer_-
assignment entity:

— presentation Jayer_assignment_constraint (see 5.2.3.27);

— presentation_layer_assignment_requires_usage (see 5.2.3.28).

5.2.2.2.30 presentation_layer_usage

The base definition of the entity presentation_layer_usage is given in 1SO 10303-46. The
following modifications apply to this part of ISO 10303.

The following global rule defined in this part of ISO 10303 applies to the presentation_layer._-
usage entity:

— presentation_layer_assignment_requires_usage (see 5.2.3.28).
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5.2.2.2.31 presentation_ size

The base definition of the entity presentation_size is given in ISO 10303-46. The following
modifications apply to this part of ISO 10303.

The following global rule defined in this part of ISO 10303 applies to the presentation_size
entity:

— presentation_size_constraint (see 5.2.3.30).

5.2.2.2.32 presentation_style_by_context

The base definition of the entity presentation_style_by_context is given in ISO 10303-46.
The following modifications apply to this part of ISO 10303.

The following global rules defined in this part of ISO 10303 apply to the presentation_style._-
by_context entity:

— presentation_style_by_context_constraint (see 5.2.3.31);

— presentation_style_by_context_instantiation (see 5.2.3.32).

5.2.2.2.33 presentation_view

The base definition of the entity presentation_view is given in ISO 10303-46. The following
modifications apply to this part of ISO 10303.

The following global rules defined in this part of ISO 10303 apply to the presentation_view
entity:

— drawing_view_annotationlayers (see 5.2.3.15);

— presentation_view_presented_once (see 5.2.3.33).

5.2.2.2.34 pre_defined_colour

The base definition of the entity pre_defined_colour is given in ISO 10303-46. The following
modifications apply to this part of ISO 10303.

The following global rules defined in this part of ISO 10303 apply to the pre_defined_colour
entity:

— pre_defined_colour.instantiation (see 5.2.3.34);
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— subtype_mandatory_pre_defined_colour (see 5.2.3.49).

5.2.2.2.35 pre_defined_curve_font

The base definition of the entity pre_defined_curve font is given in ISO 10303-46. The fol-
lowing modifications apply to this part of ISO 10303.

The following global rules defined in this part of ISO 10303 apply to the pre_defined curve.-
font entity:

— curve_font_usage (see 5.2.3.6);
— pre_defined_curve_font_instantiation (see 5.2.3.35);

— subtype_mandatory_.pre_defined_curve_font (see 5.2.3.50).

5.2.2.2.36 pre_defined_symbol

The base definition of the entity pre_defined_symbol is given in ISO 10303-46. The following
modifications apply to this part of ISO 10303.

The following global rules defined in this part of [SO 10303 apply to the pre_defined_symbol
entity:

— pre_defined_symbol_instantiation (see 5.2.3.36);

— subtype_mandatory_pre_defined_symbol (see 5.2.3.51).

5.2.2.2.37 pre_defined_text_font

The base definition of the entity pre_defined_text_font is given in ISO 10303-46. The following
modifications apply to this part of ISO 10303.

The following global rules defined in this part of ISO 10303 apply to the pre_defined_text_font
entity:

— pre_defined_text_font_instantiation (see 5.2.3.37);
— subtype_mandatory_pre._defined._text_font (see 5.2.3.52);

— text_font_usage (see 5.2.3.56).
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5.2.2.2.38 product

The base definition of the entity product is given in ISO 10303-41. The following modifications
apply to this part of ISO 10303.

The following global rule defined in this part of ISO 10303 applies to the product entity:

— product_requires_version (see 5.2.3.39).

5.2.2.2.39 product_definition

The base definition of the entity product_definition is given in ISO 10303-41. The following
modifications apply to this part of ISO 10303.

The following global rule defined in this part of ISO 10303 applies to the product_definition
entity:

— product_definition_instantiation (see 5.2.3.38).

5.2.2.2.40 product_definition_formation

The base definition of the entity product_definition_formation is given in ISO 10303-41. The
following modifications apply to this part of ISO 10303.

The following global rules defined in this part of ISO 10303 apply to the product_definition_-
formation entity:

— presentation_of_product_definition_formation (see 5.2.3.29);

— product_requires_version (see 5.2.3.39).

5.2.2.2.41 product_definition_shape

The base definition of the entity product_definition_shape is given in ISO 10303-41. The
following modifications apply to this part of ISO 10303.

The following global rule defined in this part of ISO 10303 applies to the product_definition_-
shape entity:

— product shape_has_representations (see 5.2.3.40).
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5.2.2.2.42 representation

The base definition of the entity representation is given in ISO 10303-43. The following
modifications apply to this part of ISO 10303.

The following global rule defined in this part of ISO 10303 applies to the representation entity:

— representation.instantiation (see 5.2.3.42).

5.2.2.2.43 representation_context

The base definition of the entity representation_context is given in ISO 10303-43. The fol-
lowing modifications apply to this part of ISO 10303.

The following global rule defined in this part of ISO 10303 applies to the representation._-
context entity:

— representation_context_global units (see 5.2.3.41).

5.2.2.2.44 shape_representation

The base definition of the entity shape_representation is given in ISO 10303-41. The following
modifications apply to this part of ISO 10303.

The following global rule defined in this part of ISO 10303 applies to the shape_representation
entity:

— subtype_mandatory_shape_representation (see 5.2.3.53).

5.2.2.2.45 styled_item

The base definition of the entity styled_item is given in ISO 10303-46. The following modifi-
cations apply to this part of ISO 10303.

The following global rule defined in this part of ISO 10303 applies to the styled_item entity:

— styled_curve (see 5.2.3.44).

5.2.2.2.46 symbol_colour

The base definition of the entity symbol_colour is given in 1SO 10303-46. The following
modifications apply to this part of ISO 10303.
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The following global rule defined in this part of ISO 10303 applies to the symbol_colour entity:

— symbol_colour_instantiation (see 5.2.3.54).

5.2.2.2.47 terminator_symbol

The base definition of the entity terminator_symbol is given in ISO 10303-101. The following
modifications apply to this part of ISO 10303.

The following global rule defined in this part of ISO 10303 applies to the terminator_symbol
entity:

— terminator_symbol_constraint (see 5.2.3.55).

5.2.2.2.48 text_style

The base definition of the entity text_styleis given in ISO 10303-46. The following modifications
apply to this part of ISO 10303.

The following global rule defined in this part of ISO 10303 applies to the text_style entity:

— textstyle_instantiation (see 5.2.3.58).

5.2.2.2.49 text_style_for_defined_font

The base definition of the entity text_style_for_defined_font is given in ISO 10303-46. The
following modifications apply to this part of ISO 10303.

The following global rule defined in this part of ISO 10303 applies to the text_style_for._-
defined _font entity:

— textstyle_for_defined _font_instantiation (see 5.2.3.57).

5.2.3 explicit_.draughting rule definitions

5.2.3.1 application_context _requires_ap_definition

The application_context_requires_ap_definition rule specifies that each instance of appli-
cation_context shall be referenced by exactly one application_protocol_definition. The rule
also specifies that the context for all product data in the scope of this part of ISO 10303 is draugh-
ting, and that this context is associated with the schema name ‘EXPLICIT_.DRAUGHTING’.

EXPRESS specification:
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*)
RULE application_context_requires_ap_definition FOR
(application_context, application_protocol_definition);
WHERE
WR1: SIZEOF (QUERY (ac <* application_context |
NOT (SIZEOF (QUERY (apd <* application_protocol_definition |
(ac :=: apd.application)
AND
{apd.application_interpreted_model_schema_name =
’EXPLICIT_DRAUGHTING’)
AND
(ac.application = ’draughting’))) = 1 ))) = 0;
END_RULE;
(*

Argument definitions:

application_context: the set of all instances of the application_context entity.

application_protocol_definition: the set of all instances of the application_protocol_defi-
nition entity.

Formal propositions:

WR1: For each instance of application_context, there shall be exactly one instance of ap-
plication_protocol_definition which contains the instance of application_context as its ap-
plication attribute. Each application_context shall specify the application to be ‘draught-
ing’, and each application_protocol_definition shall specify the application_interpreted_-
model_schema_name to be ‘EXPLICIT_ DRAUGHTING’.

5.2.3.2 approvals_are_assigned

The approvals_are_assigned rule ensures that all approvals are associated with product data.

EXPRESS specification:

*)
RULE approvals_are_assigned FOR (approval);
WHERE
WR1: SIZEOF (QUERY (a <* approval |
NOT (SIZEOF (USEDIN (a, ’EXPLICIT_DRAUGHTING.’ +
*APPROVAL_ASSIGNMENT.’ +
’ASSIGNED_APPROVAL’)) >= 1
)))=0;
END_RULE;
(*

Argument definitions:

approval: the set of all instances of the approval entity.
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Formal propositions:

WR1: Each approval shall be the assigned_approval of at least one approval_assignment.

5.2.3.3 calendar_date_instantiation

The calendar_date.instantiation rule ensures that a calendar_date is not independently
instantiated.

EXPRESS specification:

*)
RULE calendar_date_instantiation FOR (calendar_date);
WHERE

WR1: SIZEOF (QUERY (each <* calendar_date |

NOT (SIZEOF (USEDIN (each, ’’)) >= 1
))) = 0;

END_RULE;
(*

Argument definitions:

calendar_date: the set of all instances of the calendar_date entity.

Formal propositions:

WR1: Each calendar_date shall be used at least once.

5.2.3.4 camera_usage_mapped_representation

The camera_usage_mapped_representation rule ensures that a camera_usage is the map-
ping of a draughting_model.

EXPRESS specification:

*)
RULE camera_usage_mapped_representation FOR (camera_usage);
WHERE
WR1: SIZEOF (QUERY (cu <* camera_usage |
NOT (’EXPLICIT_DRAUGHTING.DRAUGHTING_MODEL'’
IN TYPEOF (cu.mapped_representation))))=0;
END_RULE;
(*

Argument definitions:

camera_usage: the set of all instances of the camera_usage entity.

Formal propositions:
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WR1: Each camera_usage shall have as its mapped_representation a draughting_model.

5.2.3.5 colour_rgb_instantiation

The colour.rgb_instantiation rule ensures that a colour_rgb is not independently instanti-
ated.

EXPRESS specification:

*)
RULE colour_rgb_instantiation FOR (colour_rgb);
WHERE
WR1: SIZEOF (QUERY (each <* colour_rghb |
NOT (SIZEOF (USEDIN (each, ’’)) >= 1
))) = 0;
END_RULE;
(*

Argument definitions:

colour.rgb: the set of all instances of the colour_rgb entity.

Formal propositions:

WRI1: Each colour_rgb shall be used at least once.

5.2.3.6 curve_font_usage

The curve_font._usage rule ensures that each curve_style_font, pre_defined_curve_font,
and externally_defined_curve_font shall define the curve font of at least one curve_style.

EXPRESS specification:

*)
RULE curve_font_usage FOR
(curve_style_font,
pre_defined_curve_font,
externally_defined_curve_font);
WHERE
WR1: SIZEOF (QUERY (csf <#* curve_style_font |
NOT (SIZEOF (USEDIN (csf, ’EXPLICIT_DRAUGHTING.’ +
’CURVE_STYLE.CURVE_FONT’))>=1)))=0;
WR2: SIZEOF (QUERY (pdcf <* pre_defined_curve_font |
NOT (SIZEOF (USEDIN (pdcf, ’EXPLICIT_DRAUGHTING.’ +
’CURVE_STYLE.CURVE_FONT’))>=1)))=0;
WR3: SIZEOF (QUERY (edcf <* externally_defined_curve_font |
NOT (SIZEOF (USEDIN (edcf, ’EXPLICIT_DRAUGHTING.’ +
’CURVE_STYLE.CURVE_FONT’))>=1)))=0,
END_RULE;
(*

204

Copyright International Organization for Standardization
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 12/20/2013 07:20:12 MST



©1so ISO 10303-201:1994(E)

Argument definitions:

curve_style_font: the set of all instances of the curve style_font entity.
pre_defined_curve_font: the set of all instances of the pre_defined_curve_font entity.

externally_defined_curve_font: the set of all instances of the externally_defined_curve_-
font entity.

Formal propositions:

WR1: Each curve_style_font shall participate in the definition of at least one curve_style.

WR2: Each pre_defined_curve_font shall participate in the definition of at least one curve_-
style.

WR3: Each externally._defined_curve_font shall participate in the definition of at least one

curve.style.

5.2.3.7 curve_style_font_instantiation

The curve_style font_instantiation rule ensures that a curve_style_font is not indepen-
dently instantiated.

EXPRESS specification:

*)
RULE curve_style_font_instantiation FOR (curve_style_font);
WHERE
WR1: SIZEOF (QUERY (each <* curve_style_font |
NOT (SIZEOF (USEDIN (each, ’’)) >= 1
))) = 0;
END_RULE;
(*

Argument definitions:

curve.style_font: the set of all instances of the curve_style_font entity.

Formal propositions:

WRI1: Each curve_style_font shall be used at least once.

5.2.3.8 curve_style_instantiation

The curve_style_instantiation rule ensures that a curve_style is not independently instanti-
ated.

EXPRESS specification:
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*)
RULE curve_style_instantiation FOR (curve_style);
WHERE
WR1: SIZEOF (QUERY (each <* curve_style |
NOT (SIZEOF (USEDIN (each, '’)) >= 1
))) = 0;
END_RULE;
(*

Argument definitions:

curve_style: the set of all instances of the curve_style entity.

Formal propositions:

WR1: Each curve_style shall be used at least once.

5.2.3.9 dimensionality_is_two

The dimensionality_is_two rule ensures that all representations are defined in two-dimensional
coordinate systems.

EXPRESS specification:

*)
RULE dimensionality_is_two FOR (geometric_representation_context);
WHERE
WR1: SIZEOF (QUERY (g <* geometric_representation_context |
NOT ((g.coordinate_space_dimension = 2)
)))=0;
END_RULE;
(*

Argument definitions:

geometric_representation_context: the set of all instances of the geometric_representa-
tion_context entity.

Formal propositions:

WRI1: Fach geometric_representation_context shall have a coordinate_space_dimen-
sion equal to two.

5.2.3.10 draughting_model annotation_layers

The draughting_model_annotation_layers rule ensures that every annotation_occurrence
that is an item in a draughting_model is assigned to at least one layer.

EXPRESS specification:
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*)
RULE draughting model_annotation_layers FOR
(draughting_model);
WHERE
WR1: SIZEOF
(QUERY (dm <* draughting _model
NOT (SIZEOF (QUERY (ao <* QUERY (it <* dm\representation.items |
(’EXPLICIT_DRAUGHTING.ANNOTATION_OCCURRENCE’ IN TYPEOF (it))) |
NOT (SIZEOF (USEDIN (ao, ’EXPLICIT_DRAUGHTING.' +
’PRESENTATION_LAYER_ASSIGNMENT.’ +
*ASSIGNED_ITEMS’)) >= 1)
)2=0)
))=0;
END_RULE;
(*

Argument definitions:

draughting_model: the set of all instances of the draughting_model entity.

Formal propositions:

WRI1: Every item of each draughting_model that is an annotation_occurrence shall be
one of the assigned_items of at least one presentation_layer_assignment.

5.2.3.11 draughting subfigure representation_layers

The draughting_subfigure_representation_layers rule ensures that every annotation_oc-
currence that is an item in a draughting_subfigure_representation is assigned to at least
one layer.

EXPRESS specification:

*)
RULE draughting_subfigure_representation_layers FOR
(draughting_subfigure_representation);
WHERE
WR1: SIZEOF (QUERY (dsr <* draughting_subfigure_representation |
NOT (SIZEOF (QUERY (item <* dsr\representation.items |
(’EXPLICIT_DRAUGHTING.ANNOTATION_OCCURRENCE’
IN TYPEOF (item)) AND
(SIZEOF (USEDIN (item, ’EXPLICIT_DRAUGHTING.’ +
’PRESENTATION_LAYER_ASSIGNMENT.’ +
’ASSIGNED_ITEMS’))=0)
))=0)
))=0;
END_RULE;
(*

Argument definitions:
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draughting_subfigure_representation: the set of all instances of the draughting_subfigu-
re_representation entity.

Formal propositions:

WR1: Every item of each draughting_subfigure_representation that is an annotation_-
occurrence shall be one of the assigned_items of at least one presentation_layer_assign-
ment.

5.2.3.12 draughting sub_model mapped_item

The draughting_sub_model_mapped_item rule ensures that cach mapped_item that is the
mapping of a shape_representation participates in the definition of a draughting_model or
another shape_representation.

EXPRESS specification:

*)
RULE draughting_sub_model_mapped_item FOR
(mapped_item) ;
WHERE
WR1: SIZEOF (QUERY (sr <* QUERY (mi <* mapped_item |
(’EXPLICIT_DRAUGHTING.SHAPE_REPRESENTATION’
IN TYPEOF (mi.mapping_source.mapped_representation))) |
NOT (SIZEOF (USEDIN (sr, ’’)) =
SIZEOF (QUERY (mr <* USEDIN (sr, ’'EXPLICIT_DRAUGHTING.’ +
’REPRESENTATION.ITEMS’) |
SIZEOF ([’EXPLICIT_DRAUGHTING.DRAUGHTING_MODEL’,
’EXPLICIT_DRAUGHTING.SHAPE_REPRESENTATION’] #*
TYPEOF (mr))= 1)))
))=0;
END_RULE;
(*

Argument definitions:

mapped_item: the set of all instances of the mapped_item entity.

Formal propositions:

WR1: Each mapped_item that is the mapping of a shape_representation shall be one of
the items of a draughting_model or shape_representation.

5.2.3.13 drawing_sheet_annotation_layers

The drawing_sheet_annotation_layers rule ensures that every annotation_occurrence that
is an item in a drawing_sheet_revision is assigned to at least one laver,

EXPRESS specification:
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*)
RULE drawing_sheet_annotation_layers FOR (drawing_sheet_revision);
WHERE
WR1: SIZEQOF
(QUERY (dsr <* drawing_sheet_revision |
NOT (SIZEOF (QUERY (ao <* QUERY (it <* dsr\representation.items |
(’EXPLICIT_DRAUGHTING.ANNOTATION_OCCURRENCE’ IN TYPEOF (it))) |
NOT (SIZEOF (USEDIN (ao, ’EXPLICIT_DRAUGHTING.’ +
"PRESENTATION_LAYER_ASSIGNMENT.’ +
'ASSIGNED_ITEMS’)) >= 1)
))=0)
))=0;
END_RULE;
(%

Argument definitions:

drawing_sheet_revision: the set of all instances of the drawing_sheet_revision entity.

Formal propositions:

WR1: Every item of each drawing. sheet_revision that is an annotation_occurrence shall
be one of the assigned_items of at least one presentation_layer_assignment.

5.2.3.14 drawing_sheet_layout_usage

The drawing_sheet_layout_usage rule ensures that a drawing_sheet_layout is mapped as
one of the items of a drawing_sheet_revision.

EXPRESS specification:

*)
RULE drawing_sheet_layout_usage FOR (mapped_item);
WHERE
WR1: SIZEOF (QUERY (dsl <* QUERY (mi <* mapped_item |
(’EXPLICIT_DRAUGHTING.DRAWING_SHEET_LAYGUT’
IN TYPEOF (mi.mapping_source.mapped_representation)))
NOT (SIZEOF (USEDIN (dsl, ’’)) =
SIZEOF (QUERY (dsr <* USEDIN (dsl, ’EXPLICIT_DRAUGHTING.’ +
"REPRESENTATION.ITEMS’) |
(?’EXPLICIT_DRAUGHTING.DRAWING_SHEET_REVISION’
IN TYPEOF(dsr)))))
)) = 0;
END_RULE;
(*

Argument definitions:

mapped _item: the set of all instances of the mapped_item entity.

Formal propositions:
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WRI1: Each mapped_item that is the mapping of a drawing_sheet_layout shall be one of
the items in a drawing.sheet_revision.

5.2.3.15 drawing view_annotation_layers

The drawing_view_annotation_layers rule ensures that every annotation_occurrence that
is an item in a presentation_view is assigned to at least one layer.

EXPRESS specification:

*)
RULE drawing_view_annotation_layers FOR (presentation_view);
WHERE
WR1i: SIZEOF
(QUERY (pv <* presentation_view |
NOT (SIZEOF (QUERY (ao <* QUERY (it <* pv\representation.items |
(’EXPLICIT_DRAUGHTING.ANNOTATION_OCCURRENCE’ IN TYPEOF (it))) |
NOT (SIZEOF (USEDIN (ao, ’EXPLICIT_DRAUGHTING.’ +
'PRESENTATION_LAYER_ASSIGNMENT.’ +
*ASSIGNED_ITEMS’)) >= 1)
))=0)
))=0;
END_RULE;
(*

Argument definitions:

presentation_view: the set of all instances of the presentation._view entity.

Formal propositions:

WRI1: Every item of each presentation_view that is an annotation._occurrence shall be
one of the assigned_items of at least one presentation_layer_assignment.

5.2.3.16 externally _defined_curve_font_instantiation

The externally _defined_curve_font_instantiation rule ensures that a externally _defined_-
curve_font is not independently instantiated.

EXPRESS specification:

*)
RULE externally_defined_curve_font_instantiation FOR
(externally_defined_curve_font);
WHERE
WR1: SIZEOF (QUERY (each <* externally_defined_curve_font |
NOT (SIZEOF (USEDIN (each, ’’)) >= 1
))) = 0;
END_RULE;
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(*

Argument definitions:

externally _defined curve_font: the set of all instances of the externally_defined_curve._-
font entity.

Forinal propositions:

WRI1: Each externally _defined_curve_font shall be used at least once.

5.2.3.17 externally _defined _symbol_instantiation

The externally_defined_symbol_instantiation rule ensures that a externally_defined.-
symbol is not independently instantiated.

EXPRESS specification:

*)
RULE externally_defined_symbol_instantiation FOR (externally_defined_symbol);
WHERE
WR1: SIZEOF (QUERY (each <* externally_defined_symbol |
NOT (SIZEOF (USEDIN (each, ’’)) >= 1
))) = 0;
END_RULE;
(*

Argument definitions:

externally_defined_symbol: the set of all instances of the externally_defined_symbol en-
tity.

Formal propositions:

WR1: Each externally _defined_symbol shall be used at least once.

5.2.3.18 externally_defined_text_font_instantiation

The externally_defined_text_font_instantiation rule ensures that a externally_defined_-
text_font is not independently instantiated.

EXPRESS specification:

*)
RULE externally_defined_text_font_instantiation FOR
(externally_defined_text_font);
WHERE
WR1: SIZEOF (QUERY (each <* externally_defined_text_font |
NOT (SIZEOF (USEDIN (each, ’’)) >= 1
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))) = 0;
END_RULE;
(*

Argument definitions:

externally _defined_text_font: the set of all instances of the externally_defined_text_font
entity.

Formal propositions:

WR1: Fach externally_defined_text_font shall be used at least once.

5.2.3.19 fill_area_style_colour_instantiation

The fill_area.style_colour_instantiation rule ensures that a fill_area_style_colour is not
independently instantiated.

EXPRESS specification:

*)
RULE fill_area_style_colour_instantiation FOR (fill_area_style_colour);
WHERE
WR1: SIZEOF (QUERY (each <* fill_area_style_colour |
NOT (SIZEOF (USEDIN (each, ’’)) >=1
))) =0;
END_RULE;
(*

Argument definitions:

fill_area_style_colour: the set of all instances of the fill_area_style_colour entity.

Formal propositions:

WR1: Each fill_area_style_colour shall be used at least once.

5.2.3.20 fill_area_style_instantiation

The fill_area_style_instantiation rule ensures that a fill_area_style is not independently in-
stantiated.

EXPRESS specification:

*)
RULE £ill_area_style_instantiation FOR (£fill_area_style);
WHERE
WR1: SIZECF (QUERY (each <* fill area_style |
NOT (SIZEOF (USEDIN (each, ’’)) >= 1
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))) = 0;
END_RULE;
(*

Argument definitions:

fill_area_style: the set of all instances of the fill_area_style entity.

Formal propositions:

WR1: Each fill_area_style shall be used at least once.

5.2.3.21 fill_area_style_tile_symbol_constraint

The fill_area_style_tile_symbol_constraint rule ensures that a pre_defined_symbol does
not participate in the definition of a fill_area_style_tile_symbol_with_style.

EXPRESS specification:

*)
RULE £ill_area_style_tile_symbol_constraint FOR
(£ill_area_style_tile_symbol_with_style);
WHERE
WR1: SIZEOF (QUERY (fast <* fill_area_style_tile_symbol _with_style |}
((’EXPLICIT_DRAUGHTING.DEFINED_SYMBOL’ IN
TYPEOF (fast.symbol\styled_item.item))
AND NOT
(’EXPLICIT_DRAUGHTING.EXTERNALLY_DEFINED_SYMBOL’ IN
TYPEOF (fast.symbol\styled_item.
item\defined_symbol.definition)))
)) = 0;
END_RULE;
(*

Argument definitions:

fill_area_style_tile_symbol_with_style: the set of all instances of the fill_area_style_tile_-
symbol_with_style entity.

Formal propositions:

WRI1: Each fill_area_style_tile_symbol_with_style that has an implicit definition shall be
defined by an externally_defined_symbol.

5.2.3.22 geometric_set layers

The geometric_set_layers rule ensures that each element of a geometric_set is assigned to
at least one layer.

EXPRESS specification:
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*)
RULE geometric_set_layers FOR (geometric_set);
WHERE
WR1: SIZEOF (QUERY (gs <* geometric_set |
NOT (SIZEOF (QUERY (element <* gs.elements |
NOT (SIZEOF (USEDIN (element, ’EXPLICIT_DRAUGHTING.’ +
PRESENTATION_LAYER_ASSIGNMENT.’ +
'ASSIGNED_ITEMS’)) >=1
)))=0
)))=0;
END_RULE;
(*

Argument definitions:

geometric_set: the set of all instances of the geometric_set entity.

Formal propositions:

WRI1: Every element of each geometric_set shall be one of the assigned_items of at least
one presentation_layer_assignment.

5.2.3.23 global length_and_angle_units

The global_length_and_angle_units rule ensures that units of length and plane angle are
given for every global_unit_assigned_context.

EXPRESS specification:

*)
RULE global_length_and_angle_units FOR (global_unit_assigned_context);
WHERE
WR1: SIZEOF (QUERY (guac <* global_unit_assigned_context |
NOT (SIZEOF (guac.units)=2)))=0;
WR2: SIZEOF (QUERY (guac <* global_unit_assigned_context |
NOT ((SIZEOF (QUERY (x <* guac.units |
'EXPLICIT_DRAUGHTING.LENGTH_UNIT’ IN TYPEOF (x)))=1) AND
(SIZEOF (QUERY (x <* guac.units |
'"EXPLICIT_DRAUGHTING.PLANE_ANGLE_UNIT’ IN TYPEOF (x)))=1)
)))=0;
END_RULE;
(*

Argument definitions:

global_unit_assigned_context: the set of all instances of the global_unit_assigned_context
entity.

Formal propositions:

WRI1: Each global_unit_assigned_context shall have exactly two elements in its set of units.
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WR2: Each global_unit_assigned._context shall have exactly one length_unit and exactly
one plane_angle_unit in its set of units.

5.2.3.24 group_usage_constraint

The group_usage_constraint rule ensures that every group is assigned to exactly one set of
items as memnbers of the group.

EXPRESS specification:

*)
RULE group_usage_constraint FOR (group, group_assignment);
WHERE
WR1: SIZEOF (QUERY (g <* group |
NOT (SIZEOF (QUERY (ga <* group_assignment |
g :=: ga.assigned_group )) =1 ))) = 0;
END_RULE;
(*

Argument definitions:

group: the set of all instances of the group entity.

Formal propositions:

WRI1: For each instance of group, there shall be exactly one instance of group_assignment
which contains the instance of group as its assigned_group attribute.

5.2.3.25 measure_with_unit_instantiation

The measure_with_unit_instantiation rule ensures that a measure_with_unit is not inde-
pendently instantiated, and that every measure_with_unit is a length_measure_with_unit
or a plane_angle_measure_with_unit.

'EXPRESS specification:

*)
RULE measure_with_unit_instantiation FOR (measure_with_unit);
WHERE
WR1: SIZEOF (QUERY (m <* measure_with_unit |
NOT (SIZEOF (USEDIN (m, '?)) >= 1
))) = 0;
WR2: SIZEOF (QUERY (m <* measure_with_unit |
NOT (SIZEOF (TYPEOF (m) *
[’EXPLICIT_DRAUGHTING.LENGTH_MEASURE_WITH_UNIT’,
"EXPLICIT_DRAUGHTING.PLANE_ANGLE_MEASURE_WITH_UNIT’]) = 1
))) = 0;
END_RULE;
(*

215

Copyright International Organization for Standardization
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 12/20/2013 07:20:12 MST



ISO 10303-201:1994(E) ©150

Attribute definitions:

measure_with_unit: the set of all instances of the measure_with_unit entity.

Formal propositions:

WR1: Each measure_with_unit shall be used at least once.

WR2: Each measure_with_unit shall be a length_measure_with_unit or a plane_angle_-
measure_with_unit.

5.2.3.26 named_unit_instantiation

The named_unit_instantiation rule ensures that a named_unit is not independently instan-
tiated, and that every named_unit is a conversion_based_unit, length_unit, plane_angle -
unit, or si_unit.

EXPRESS specification:

*)
RULE named_unit_instantiation FOR (named_unit);
WHERE
WR1: SIZEOF (QUERY (n <* named_unit |
NOT (SIZEOF (USEDIN (n, ’')) >= 1
))) = 0;
WR2: SIZEOF (QUERY (n <* named_unit |
NOT (SIZEOF (TYPEOF (n) *
[’EXPLICIT_DRAUGHTING.CONVERSION_BASED_UNIT’,
EXPLICIT_DRAUGHTING.LENGTH_UNIT’,
'EXPLICIT_DRAUGHTING.PLANE_ANGLE_UNIT’,
’EXPLICIT_DRAUGHTING.SI_UNIT’]) = 2
))) = 0;
END_RULE;
(*

Attribute definitions:

named_unit: the set of all instances of the named_unit entity.

Formal propositions:

WR1: Each named_unit shall be used at least once.

WR2: Each named_unit shall be a conversion_based_unit or an si_unit, and 2 length_-
unit or a plane_angle_unit.
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5.2.3.27 presentation_layer_assignment_constraint

The presentation_layer_assignment_constraint rule ensures that every element of a layer
that is a point or curve is an element in a geometric_set, and that every element of a
layer that is an annotation_occurrence is one of the items in an annotation_subfigure_-
representation, draughting_model, drawing_sheet_revision, or presentation_view.

EXPRESS specification:

*)
RULE presentation_layer_assignment_constraint FOR
(presentation_layer_assignment);
WHERE
WR1: SIZEOF (QUERY (pla <* presentation_layer_assignment |
NOT (SIZEOF (QUERY (item <* pla.assigned_items |
NOT (SIZEOF (TYPEOF (item) *

[’EXPLICIT_DRAUGHTING.POINT’,
’EXPLICIT_DRAUGHTING.CURVE’,
"EXPLICIT_DRAUGHTING.ANNOTATION_OCCURRENCE’])=1)))=0

)))=0;
WR2: SIZEOF (QUERY (pla <* presentation_layer_assignment |
NOT (SIZEOF (QUERY (pnt <* QUERY (item <* pla.assigned_items |
(’EXPLICIT_DRAUGHTING.POINT’ IN TYPEOF (item))) |
NOT (SIZEOF (USEDIN (pnt, ’EXPLICIT_DRAUGHTING.’ +
*GEOMETRIC_SET.ELEMENTS’)) = 0)
))=0
)))=0;
WR3: SIZEOF (QUERY (pla <* presentation_layer_assignment |
NOT (SIZEOF (QUERY (crv <* QUERY (item <* pla.assigned_items |
(’EXPLICIT_DRAUGHTING.CURVE® IN TYPEOF (item))) |
NOT (SIZEOF (USEDIN (crv, ’EXPLICIT_DRAUGHTING.’ +
’GEOMETRIC_SET.ELEMENTS’)) = 0)
))=0
)))=0;
WR4: SIZEOF (QUERY (pla <* presentation_layer_assignment |
NOT (SIZEOF (QUERY (ao <* QUERY (item <* pla.assigned_items |
(’EXPLICIT_DRAUGHTING.ANNOTATION_OCCURRENCE’
IN TYPEOF (item))) |
NOT (SIZEOF (QUERY (ur <* using_representations(ao)
NOT (SIZEOF (TYPEOF(ur) *

[’EXPLICIT_DRAUGHTING.’ +
'DRAUGHTING_SUBFIGURE_REPRESENTATION’,
’EXPLICIT_DRAUGHTING.DRAUGHTING_MODEL’,
'EXPLICIT_DRAUGHTING.DRAWING_SHEET_REVISION’,
’EXPLICIT_DRAUGHTING.PRESENTATION_VIEW’]) = 1

1))=0
)))=0
)))=0;
END_RULE;
*

Argument definitions:
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presentation_layer_assignment: the set of all instances of the presentation_layer_assign-
ment entity.

Formal propositions:

WRI1: Each of the assigned__items of every presentation_layer_assignment shall be a poiut,
curve, or annotation_occurrence.

WR2: Every point that is one of the assigned_.items of a presentation_layer_assignment
shall also be a member of the set of elements of a geometric_set.

WR3: Every curve that is one of the assigned_items of a presentation_layer_assignment
shall also be a member of the set of elements of a geometric_set.

WR4: Every annotation_occurrence that is one of the assigned_items of a presentation_-
layer_assignment shall also be a member of the set of items of an annotation_subfigure_-
representation, draughting_model, drawing_sheet_revision, or presentation_view.

5.2.3.28 presentation_layer_assignment_requires_usage

The presentation_layer_assignment_requires_usage rule specifies that each instance of pre-
sentation_layer_assignment shall be referenced by at least one presentation_layer_usage.

EXPRESS specification:

*)

RULE presentation_layer_assignment_requires_usage FOR
(presentation_layer_assignment,
presentation_layer_usage);

WHERE
WR1: SIZEOF (QUERY (e <* presentation_layer_assignment |

NOT (SIZEOF (QUERY (s <* presentation_layer_usage
e :=: s.assignment )) =1 ))) = 0;

END_RULE;

(*

Attribute definitions:

presentation_layer_assignment: the set of all instances of the presentation_layer_assign-
ment entity.

presentation_layer_usage: the set of all instances of the presentation_layer_usage entity.

Formal propositions:

WRI1: For each instance of presentation_layer_assignment, there shall be exactly one in-
stance of presentation_layer_usage which contains the instance of presentation_layer.-
assignment as its assignment attribute.
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5.2.3.29 presentation_of product_definition _formation

The presentation_of_product_definition_formation rule ensures that each product_defini-
tion _formation is presented in at least one drawing_revision, or has a defined shape, or both.
This rule satisfies the requirement that a product_definition_formation is either depicted
in a drawing, or, through a sub-model, participates in the definition of another product._-
definition_formation that is thus depicted.

EXPRESS specification:

*)
RULE presentation_of_product_definition_formation FOR
(product_definition_formation);
WHERE
WR1i: SIZEOF (QUERY (pdf <* product_definition_formation |
NOT (
(SIZEOF (USEDIN (pdf, ’EXPLICIT_DRAUGHTING.’ +
'DRAUGHTING_PRESENTED_ITEM.ITEMS’))>=1) OR

(SIZEOF (QUERY (pd <* USEDIN (pdf, ’EXPLICIT_DRAUGHTING.’ +
’PRODUCT_DEFINITION.FORMATION’) |
NOT (
SIZEOF (QUERY (pds <* QUERY (prop_def <x
USEDIN (pd, ’EXPLICIT_DRAUGHTING.’ +
’PROPERTY_DEFINITION.DEFINITION’)
'EXPLICIT_DRAUGHTING.PRODUCT_DEFINITION_SHAPE’
IN TYPEOF (prop_def))
NOT (
SIZEOF (QUERY (pdr <* USEDIN (pds, ’'EXPLICIT_DRAUGHTING.’ +
"PROPERTY_DEFINITION_REPRESENTATION.’ +
'DEFINITION’)
’EXPLICIT_DRAUGHTING.SHAPE_DEFINITION_REPRESENTATION’
IN TYPEOF (pdr))) >= 1

))) =0

))) =0

)

))) = 0;
END_RULE;

(*

Argument definitions:

product_definition_formation: the set of instances of the product_definition_formation
entity.

Formal propositions:

WR1: Each product.definition_formation shall be referenced as the item of at least one
draughting_presented_item. or shall be referenced by at least one product_definition that
is referenced by at least one product_definition_shape that is referenced by at least one prop-
erty_definition_representation that is referenced by at least one property_definition_-
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representation.

5.2.3.30 presentation_size constraint

The presentation_size_constraint rule ensures that each presentation_size is used only to
specify the size of a drawing_sheet_revision.

EXPRESS specification:

*)
RULE presentation_size_constraint FOR (presentation_size);
WHERE
WR1: SIZEOF (QUERY ( ps <* presentation_size |
NOT (’EXPLICIT_DRAUGHTING.’ +
'DRAWING_SHEET_REVISION’ IN
TYPEOF (ps.unit))))=0;
END_RULE;
(=

Argument definitions:

presentation_size: the set of all instances of the presentation_size entity.

Formal propositions:

WR1: Each presentation_size shall specify a drawing_sheet_revision as the unit.

5.2.3.31 presentation_style by_context_constraint

The presentation_style_by_context_constraint rule specifies that only presentation_view
provides a context for the assignment of style.

EXPRESS specification:

%)
RULE presentation_style_by_context_constraint FOR
(presentation_style_by_context);
WHERE
WR1: SIZEOF (QUERY (psbc <* presentation_style_by_context |
NOT (’EXPLICIT_DRAUGHTING.PRESENTATION_VIEW’
IN TYPEOF (psbc.style_context)
)))=0;
END_RULE;
(*

Argument definitions:

presentation_style_by _context: the set of all instances of the presentation_style_by_con-
text entity.
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Formal propositions:

WR1: The style_context of each presentation_style_by_context shall be presentation._-
view,

5.2.3.32 presentation_style by _context_instantiation

The presentation_style_by_context_instantiation rule ensures that a presentation_style_-
by _context is not independently instantiated.

EXPRESS specification:

*)
RULE presentation_style_by_context_instantiation FOR
(presentation_style_by_context);
WHERE
WR1: SIZEOF (QUERY (each <* presentation_style_by_context |
NOT (SIZEOF (USEDIN (each, ’’)) >= 1
))) = 05
END_RULE;
(*

Argument definitions:

presentation_style_by_context: the set of all instances of the presentation_style_by_con-
text entity.

Formal propositions:

WR1: Each presentation_style_by_context shall be used at least once.

5.2.3.33 presentation_view_presented_once

The presentation_view_presented_once rule ensures that a presentation_view is presented
in exactly one drawing_sheet_revision.

EXPRESS specification:

*)
RULE presentation_view_presented_once FOR
{presentation_view,
drawing_sheet_revision);
WHERE
WR1: SIZEOF (QUERY (pv <* presentation_view |
NOT (
SIZEOF (QUERY (rm <* USEDIN (pv, ’EXPLICIT_DRAUGHTING.’ +
’REPRESENTATION_MAP.’ +
’MAPPED_REPRESENTATION’)
NOT (
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SIZEOF (QUERY (mi <* rm.map_usage |

NOT (

SIZEOF (QUERY (dsr <* drawing_sheet_revision |
(mi IN dsr\representation.items))) = 1

MN) =0

N) =0

})) =0;
END_RULE;

(*

Argument definitions:

presentation_view: the set of all instances of the presentation_view entity.

drawing_sheet_revision: the set of all instances of the drawing_sheet_revision entity.

Formal propositions:

WRI1: Each presentation_view shall be mapped as an item in exactly one drawing_sheet _-
revision.

5.2.3.34 pre_defined_colour_instantiation

The pre_defined colour_instantiation rule ensures that a pre.defined_colour is not inde-
pendently instantiated.

EXPRESS specification:

*)
RULE pre_defined_colour_instantiation FOR (pre_defined_colour);
WHERE
WR1: SIZEOF (QUERY (each <* pre_defined_colour |
NOT (SIZEOF (USEDIN (each, ’’)) >= 1
))) = 0;
END_RULE;
(*

Argument definitions:

pre_defined_colour: the set of all instances of the pre_defined_colour entity.

Formal propositions:

WR1: Each pre_defined_colour shall be used at least once.

5.2.3.35 pre_defined curve_font_instantiation

The pre_defined_curve_font_instantiation rule ensures that a pre_defined.curve_font is
not independently instantiated.

222

Copyright International Organization for Standardization
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 12/20/2013 07:20:12 MST



©150 ISO 10303-201:1994(E)

EXPRESS specification:

*)
RULE pre_defined_curve_font_instantiation FOR (pre_defined_curve_font);
WHERE
WR1: SIZEOF (QUERY (each <#* pre_defined_curve_font |
NOT (SIZEOF (USEDIN (each, ’’)) >= 1
))) = 0;
END_RULE;
(*

Argument definitions:

pre_defined_curve_font: the set of all instances of the pre_defined _curve_font entity.

Formal propositions:

WR1: Each pre_defined_curve_font shall be used at least once.

5.2.3.36 pre_defined _symbol_instantiation

The pre_defined_symbol_instantiation rule ensures that a pre_defined_symbol is not in-
dependently instantiated.

EXPRESS specification:

*)
RULE pre_defined_symbol_instantiation FOR (pre_defined_symbol);
WHERE
WR1: SIZEOF (QUERY (each <* pre_defined_symbol |
NOT (SIZEOF (USEDIN (each, ’’)) >= 1
))) = 0;
END_RULE;
(*

Argument definitions:

pre_defined_symbol: the set of all instances of the pre_defined_symbol entity.

Formal propositions:

WR1: Each pre_defined_symbol shall be used at least once.

5.2.3.37 pre_defined _text_font_instantiation

The pre_defined_text_font_instantiation rule ensures that a pre_defined_text_font is not
independently instantiated.

EXPRESS specification:
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*)
RULE pre_defined_text_font_instantiation FOR (pre_defined_text_font);
WHERE
WR1: SIZEOF (QUERY (each <* pre_defined_text_font |
NOT (SIZEOF (USEDIN (each, ’’)) >= 1
))) = 0;
END_RULE;
(*

Argument definitions:

pre_defined_text_font: the set of all instances of the pre_defined_text_font entity.

Formal propositions:

WRI1: Each pre_defined_text_font shall be used at least once.

5.2.3.38 product_definition_instantiation

The product_definition_instantiation rule ensures that a product._definition is not inde-
pendently instantiated.

EXPRESS specification:

*)
RULE product_definition_instantiation FOR (product_definition);
WHERE
WR1: SIZEOF (QUERY (each <* product_definition |
NOT (SIZEOF (USEDIN (each, '’)) >= 1
))) = 0;
END_RULE;
(%

Argument definitions:

. product.definition: the set of all instances of the product_definition entity.

Formal propositions:

WRI1: Each product_definition shall be used at least once.

5.2.3.39 product_requires_version

The product_requires_version rule ensures that each instance of product is referenced by at
least one instance of product_definition_formation. This rule enforces the reguirement f{or
every product to have one or more versions.

EXPRESS specification:

224

Copyright International Organization for Standardization
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 12/20/2013 07:20:12 MST



©150 ISO 10303-201:1994(E)

*)
RULE product_requires_version FOR
(product,
product_definition_formation);
WHERE
WR1i: SIZEOF (QUERY (e <* product |
NOT (SIZEOF (QUERY (s <* product_definition_formation |
e :=: s.of_product )) >= 1 ))) = 0;
END_RULE;
(*

Argument definitions:

product: the set of all instances of the product entity.

product_definition_formation: the set of all instances of the product_definition_formation
entity.

Formal propositions:

WR1: For each instance of product, there shall be one or more instances of product._-
definition_formation that contains an of_product attribute equal to that instance of prod-
uct.

5.2.3.40 product_shape_has representations

The product_shape_has_representations rule specifies that each product_definition_shape
is associated with one or more representations of the identified shape.

EXPRESS specification:

*)
RULE product_shape_has_representations FOR
(product_definition_shape);
WHERE
WR1: SIZEOF (QUERY (pds <* product_definition_shape |
NOT (SIZEOF (USEDIN (pds, 'EXPLICIT_DRAUGHTING.’ +
’PROPERTY_DEFINITION_REPRESENTATICN.’ +
"DEFINITION’)) >= 1
) = 0;
END_RULE;
(x

Attribute definitions:

product_definition_shape: the set of all instances of the product_definition_shape entity.

Formal propositions:

WR1: Each product_definition_shape shall be the definition for at least one property_-
definition_representation.

225

Copyright International Organization for Standardization
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs
No reproduction or networking permitted without license from IHS Not for Resale, 12/20/2013 07:20:12 MST



ISO 10303-201:1994(E) ©1s0

5.2.3.41 representation_context_global units

The representation_context_global_units rule ensures that every representation_context
is a global_unit_assigned_context.

EXPRESS specification:

*)
RULE representation_context_global_units FOR (representation_context);
WHERE
WRi: SIZEOF (QUERY (xc <* representation_context |
NOT (’EXPLICIT_DRAUGHTING.'® +
*GLOBAL_UNIT_ASSIGNED_CONTEXT’ IN TYPEOF (rc)

)))=0;
END_RULE;
(*

Argument definitions:

representation_context: the set of all instances of the representation_context entity.

Formal propositions:

WR1: Each representation_context shall be a global unit_assigned_context.

5.2.3.42 representation_instantiation

The representation_instantiation rule ensures that a representation is not independently
instantiated.

EXPRESS specification:

*)
RULE representation_instantiation FOR (representation);
WHERE

WR1: SIZEOF (QUERY (each <* representation |

NOT (SIZEOF (USEDIN (each, ’’)) >= 1
))) = 0;

END_RULE;
(*

Argument definitions:

representation: the set of all instances of the representation entity.

Formal propositions:

WRI1: Each representation shall be used at least once.
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5.2.3.43 sheets_belong to_one_drawing

The sheets_belong_to_one_drawing rule ensures that each drawing_sheet_revision belongs
to exactly one drawing_revision.

EXPRESS specification:

*)
RULE sheets_belong_to_one_drawing FOR
(drawing_sheet_revision,
drawing_sheet_revision_usage);
WHERE
WR1: SIZEOF (QUERY (dsr <* drawing_sheet_revision |
NOT (SIZEOF (QUERY (usage <* drawing_sheet_revision_usage |
dsr :=: usage.area )) = 1 ))) = 0;
END_RULE;
(*

Argument definitions:

drawing_sheet_revision: the set of all instances of the drawing_sheet_revision entity.

drawing_sheet_revision_usage: the set of all instances of the drawing_sheet_revision_-
usage entity.

Formal propositions:

WR1: For each instance of drawing._sheet_revision, there shall be exactly one instance of
drawing_sheet_revision_usage which contains the instance of drawing_sheet_revision as
its area attribute.

5.2.3.44 styled_curve

The styled_curve rule ensures that a styled_item that gives the style for a curve specifies a
single curve_style.

EXPRESS specification:

*)
RULE styled_curve FOR (styled_item);
WHERE
WR1: SIZEOF (QUERY (crv <* QUERY (si <#* styled_item |
(’EXPLICIT_DRAUGHTING.CURVE’ IN TYPEOF (si.item))) |
NOT (SIZEOF (QUERY (sty <* crv.styles |
NOT ((SIZEOF (sty.styles)=1) AND
(’EXPLICIT_DRAUGHTING.CURVE_STYLE’ IN TYPEOF (sty.styles[1]))
)))=0
)))=0;
END_RULE;
(*
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Argument definitions:

styled._item: the set of all instances of the styled_item entity.

Formal propositions:

WRI1: Every styled.item that provides the style for a curve shall have exactly one style that
is a curve_style.

5.2.3.45 subtype_mandatory annotation _occurrence

The subtype_mandatory_annotation_occurrence rule ensures that all annotation_occur-
rence entities are draughting_annotation_occurrence entities.

EXPRESS specification:

*)
RULE subtype_mandatory_annotation_occurrence FOR (annotation_occurrence);
WHERE
WR1: SIZEOF (QUERY (ao <* annotation_occurrence |
NOT (*EXPLICIT_DRAUGHTING.DRAUGHTING_ANNOTATION_OCCURRENCE’
IN TYPEOF (ao))

))=0;
END_RULE;
(*

Argument definitions:

annotation_occurrence: the set of all instances of the annotation_occurrence entity.

Formal propositions:

WR1: Each annotation_occurrence shall be a draughting_annotation_occurrence.

5.2.3.46 subtype_mandatory_camera_image

The subtype_mandatory_camera_image rule ensures that all camera_image entities are
camera_image_2d_with_scale entities.

EXPRESS specification:

*)
RULE subtype_mandatory_camera_image FOR (camera_image);
WHERE
WR1: SIZEOF (QUERY (ci <* camera_image |
NOT (’EXPLICIT_DRAUGHTING.CAMERA_IMAGE_2D_WITH_SCALE’
IN TYPEOF (ci)
)))=0;
END_RULE;
(*
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Argument definitions:

camera._image: the set of all instances of the camera_image entity.

Formal propositions:

WR1: Each camera._image shall be a camera_image_2d_with_scale.

5.2.3.47 subtype_mandatory_draughting_callout

The subtype_mandatory_draughting_callout rule ensures that all draughting_callout en-
tities are draughting_elements entities.

EXPRESS specification:

*)
RULE subtype_mandatory_draughting_callout FOR (draughting_callout);
WHERE
WR1: SIZEOF (QUERY (dc <* draughting_callout |
NOT (’EXPLICIT_DRAUGHTING.DRAUGHTING_ELEMENTS’ IN
TYPEOF (dc))

))=0;
END_RULE;
(%

Argument definitions:

draughting_callout: the set of all instances of the draughting_callout entity.

Formal propositions:

WRI1: Each draughting_callout shall be a draughting_elements.

5.2.3.48 subtype_mandatory_drawing_revision

The subtype_mandatory_drawing_revision rule ensures that all drawing_revision entities
are draughting_drawing._revision entities.

EXPRESS specification:

*)
RULE subtype_mandatory_drawing_revision FOR (drawing_revision);
WHERE
WR1: SIZEOF (QUERY (dr <* drawing_revision |
NOT (’EXPLICIT_DRAUGHTING.DRAUGHTING_DRAWING_REVISION’
IN TYPEOF (dr))
))=0;
END_RULE;
(%
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Attribute definitions:

drawing_revision: the set of all instances of the drawing_revision entity.

Formal propositions:

WR1: Each drawing_revision shall be a draughting_drawing._revision.

5.2.3.49 subtype_mandatory._pre_defined_colour

The subtype_mandatory_pre_defined_colour rule ensures that all pre_defined._colour en-
tities are draughting_pre_defined_colour entities.

EXPRESS specification:

*)
RULE subtype_mandatory_pre_defined_colour FOR (pre_defined_colour);
WHERE
WR1i: SIZEOF (QUERY (pdc <* pre_defined_colour |
NOT (’EXPLICIT_DRAUGHTING.DRAUGHTING_PRE_DEFINED_COLOUR’
IN TYPEOF (pdc))))=0;
END_RULE;
(*

Argument definitions:

pre_defined_colour: the set of all instances of the pre_defined_colour entity.

Formal propositions:

WRI1: Each pre_defined_colour shall be a draughting_pre_defined_colour.

5.2.3.50 subtype_mandatory_pre_defined_curve_font

The subtype_mandatory_pre_defined_curve_font rule ensures that all pre_defined_cur-
ve_font entities are draughting_pre_defined_curve_font entities.

EXPRESS specification:

*)
RULE subtype_mandatory_pre_defined_curve_font FOR (pre_defined_curve_font);
WHERE
WR1: SIZEOF (QUERY (pdcf <* pre_defined_curve_font |
NOT (’EXPLICIT_DRAUGHTING.DRAUGHTING_PRE_DEFINED_CURVE_FONT’
IN TYPEOF (pdcf))))=0;
END_RULE;
(*

Argument definitions:
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pre_defined _curve _font: the set of all instances of the pre_defined_curve_font entity.

Formal propositions:

WRI1: Fach pre_defined _curve_font shall be a draughting_pre_defined_curve_font.

5.2.3.561 subtype_mandatory_pre_defined_symbol

The subtype_mandatory_pre_defined _symbol rule ensures that all pre_defined_symbol
entities are pre_defined _geometrical_tolerance_symbol, pre_defined _dimension_symbol,
pre_defined_point_marker_symbol, or pre_defined _terminator_symbol entities.

EXPRESS specification:

*)
RULE subtype_mandatory_pre_defined_symbol FOR (pre_defined_symbol);
WHERE
WR1: SIZEOF (QUERY (pds <* pre_defined_symbol |
NOT (SIZEOF (TYPEOF (pds) #*

[’EXPLICIT_DRAUGHTING.’ +
'PRE_DEFINED_GEOMETRICAL_TOLERANCE_SYMBOL’,
’EXPLICIT_DRAUGHTING.’ +
'PRE_DEFINED_DIMENSION_SYMBOL’,
'EXPLICIT_DRAUGHTING.’ +
'PRE_DEFINED_POINT_MARKER_SYMBOL’,
’EXPLICIT_DRAUGHTING.’ +
'PRE_DEFINED_TERMINATOR_SYMBOL’]) =1

))) = 0;
END_RULE;
(*

Argument definitions:

pre_defined_symbol: the set of all instances of the pre_defined_symbol entity.

Formal propositions:

WR1: Each pre_defined_symbol shall be either a pre_defined_geometrical tolerance.-
symbol, pre_defined_dimension_symbol, pre_defined_point_marker_symbol, or pre._-
defined _terminator_symbol.

5.2.3.52 subtype_mandatory_pre_defined_text_font

The subtype_mandatory_pre_defined_text_font rule ensures that all pre_defined_text._-
font entities are draughting_pre_defined_text_font entities.

EXPRESS specification:

*)
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RULE subtype_mandatory_pre_defined_text_font FOR (pre_defined_text_font);
WHERE
WR1: SIZEOF (QUERY (pdtf <* pre_defined_text_font |
ROT (’EXPLICIT_DRAUGHTING.DRAUGHTING_PRE_DEFINED_TEXT_FONT’
IN TYPEOF (pdtf))))=0;
END_RULE;
(*

Argument definitions:

pre_defined_text_font: the set of all instances of the pre_defined_text_font entity.

Formal propositions:

WR1: Each pre.defined_text_font shall be a draughting_pre_defined_text_font.

5.2.3.53 subtype_mandatory_shape_representation

. The subtype_mandatory shape_representation rule ensures that all shape_representa-
- tion entities are a geometrically_bounded_2d_wireframe_representation entities.

EXPRESS specification:

o*)
© RULE subtype_mandatory_shape_representation FOR
' (shape_representation);
WHERE
WR1: SIZEOF (QUERY (sr <* shape_representation |
NOT ((’EXPLICIT_DRAUGHTING.’ +
’GEOMETRICALLY_BOUNDED_2D_WIREFRAME_REPRESENTATION’)
IN TYPEOF (sr)
)))=0;
END_RULE;
(*

Argument definitions:

shape_representation: the set of all instances of the shape._representation entity.

Formal propositions:

WR1: Each shape_representation shall be a geometrically_bounded_2d_wireframe_-
representation.

5.2.3.54 symbol_colour_instantiation

The symbol_colour_instantiation rule ensures that a symbol_colour is not independently
instantiated. :

EXPRESS specification:
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*)
RULE symbol_colour_instantiation FOR (symbol_colour);
WHERE

WR1: SIZEOF (QUERY (each <* symbol_colour |

NOT (SIZEOF (USEDIN (each, ’’)) >=1
))) = 0;

END_RULE;
(*

Argument definitions:

symbol_colour: the set of all instances of the symbol_colour entity.

Formal propositions:

WR1: Each symbol_colour shall be used at least once.

5.2.3.55 terminator_symbol_constraint

The terminator_symbol_constraint rule ensures that a defined_symbol that is used as the
definition of a terminator_symbol is described by a pre_defined_terminator_symbol.

EXPRESS specification:

*)

RULE terminator_symbol_constraint FOR (terminator_symbol);

WHERE

WR1: SIZEOF (QUERY (ts <* terminator_symbol |
(("EXPLICIT_DRAUGHTING.DEFINED_SYMBOL’ IN TYPEOF(ts.item))
AND
NOT (’EXPLICIT_DRAUGHTING.PRE_DEFINED_TERMINATOR_SYMBOL’ IN
TYPEOF (ts.item\defined_symbol.definition)))
)) = 0;
END_RULE;
(*

Argument definitions:

terminator_symbol: the set of all instances of the terminator_symbol entity.

Formal propositions:

WR1: Each terminator_symbol that has an implicit definition shall be defined by a pre_-
defined _terminator_symbol.

5.2.3.56 text_font_usage

The text_font_usage rule ensures that every pre_defined_text_font and externally_defi-
ned_text_font is used in the presentation of a text_literal.
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EXPRESS specification:

*)
RULE text_font_usage FOR
(pre_defined_text_font,
: externally_defined_text_font);
WHERE
WR1: SIZEOF (QUERY (pdtf <* pre_defined_text_font |
NOT (SIZEOF (USEDIN (pdtf, ’EXPLICIT_DRAUGHTING.’ +
'TEXT_LITERAL.FONT’))>=1
)))=0;
WR2: SIZEOF (QUERY (edtf <* externally_defined_text_font |
NOT (SIZEOF (USEDIN (edtf, ’EXPLICIT_DRAUGHTING.’ +
*TEXT_LITERAL.FONT'))>=1
)))=0;
END_RULE;
(*

Argument definitions:

pre_defined_text_font: the set of all instances of the pre_defined_text_font entity.

externally_defined_text_font: the set of all instances of the externally_defined_text_font
entity.

Formal propositions:

WRI1: Each pre_defined_text_font shall be the font for at least one text_literal.

WR2: Each externally_defined_text_font shall be the font for at least one text_literal.

5.2.3.57 text_style_for_defined_font_instantiation

The text_style_for_defined _font_instantiation rule ensures that a text_style_for_defined -
font is not independently instantiated.

EXPRESS specification:

*)
RULE text_style_for_defined_font_instantiation FOR
(text_style_for_defined_font);
WHERE
WR1: SIZEOF (QUERY (each <* text_style_for_defined_font |
NOT (SIZEOF (USEDIN (each, ’’)) >= 1
))) = 0;
END_RULE;
(=

Argument definitions:
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text_style_for_defined_font: the set of all instances of the text_style_for_defined_font en-
tity.

Formal propositions:

WRI1: Each text_style for_defined_font shall be used at least once.

5.2.3.58 text_style_instantiation

The text_style_instantiation rule ensures that a text_style is not independently instantiated.

EXPRESS specification:

*)
RULE text_style_instantiation FOR (text_style);
WHERE
WR1: SIZEOF (QUERY (each <* text_style |
NOT (SIZEQF (USEDIN (each, ’’)) >= 1
))) = 0;
END_RULE;
(*

Argument definitions:

text_style: the set of all instances of the text_style entity.

Formal propositions:

WRI1: Each text_style shall be used at least once.

5.2.3.59 use_of geometrically bounded_2d_wireframe represen-
tation

The use_of_geometrically_bounded.2d _wireframe_representation rule specifies that each
geometrically_bounded_2d_wireframe_representation shall be mapped into at least one
other representation, and that the only representations into which a geometrically_-
bounded_2d_wireframe_representation is mapped shall be draughting_model or another
geometrically_bounded_2d_wireframe _representation.

EXPRESS specification:

*)

RULE use_of_geometrically_bounded_2d_wireframe_representation FOR
(geometrically_bounded_2d_wireframe_representation,
mapped_item);

WHERE
WR1: SIZEOF (QUERY (gbwr <*

geometrically_bounded_2d_wireframe_representation |
NOT (
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SIZEOF (QUERY (mi <* mapped_item |
mi.mapping_source.mapped_representation :=: gbwr)) >= 1
))) = 0;
WR2: SIZEOF (QUERY (gbwr_map <* QUERY (mi <* mapped_item |
(’EXPLICIT_DRAUGHTING.’ +
' GEOMETRICALLY_BOUNDED_2D_WIREFRAME_REPRESENTATION’) IN
TYPEOF (mi.mapping_source.mapped_representation)) |
NOT (
SIZEOF (QUERY (rep <* USEDIN (gbwr_map, ’'EXPLICIT_DRAUGHTING.’ +
"REPRESENTATION.ITEMS’) |
NOT (SIZEOF ([’EXPLICIT_DRAUGHTING.DRAUGHTING_MODEL’,
'EXPLICIT_DRAUGHTING.’ +
’GEOMETRICALLY_BOUNDED_2D_WIREFRAME_REPRESENTATION’] *
TYPEOF (rep)) = 1

))) =0
))) = 0;
END_RULE;

(*

Argument definitions:

geometrically_bounded_2d_wireframe_representation: the set of all instances of the geo-
metrically_bounded_2d_wireframe_representation entity.

mapped_item: the set of all instances of the mapped_item entity.

Formal propositions:

WRI1: For each instance of geometrically_bounded_2d_wireframe_representation, there
shall be at least one instance of mapped_item which contains the instance of geometrically_-
bounded_2d_wireframe_representation as its mapping_source.mapped_representation
attribute.

WR2: Each mapped_item that is the mapping of a geometrically_bounded.2d_wireframe_-

representation shall be an item in a draughting_model or a geometrically_bounded_2d -
wireframe_representation.

5.2.4 explicit_ draughting function definitions

5.2.4.1 acyclic_mapped_item_usage

The acyclic_mapped_item_usage boolean function returns true if the given representation
contains one or more mapped_items that are a mapping of the representation itsell.

EXPRESS specification:

*)
FUNCTION acyclic_mapped_item_usage (rep: representation) : BOOLEAN;
-— returns TRUE if the representation contains one or more mapped_items
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?:-— that are a mapping of the representation itself

LOCAL
items : SET OF representation_item;
i : INTEGER;

END_LOCAL;

items := QUERY (item <* rep.items |

'DRAUGHTING_ANNOTATION_AIC.MAPPED_ITEM’ IN TYPEOF (item));
IF SIZEOF (items) = 0
THEN RETURN (FALSE);
ELSE REPEAT i := 1 TO HIINDEX (items);
IF items[i]\mapped_item.mapping_source.mapped_representation :=: rep
THEN RETURN (TRUE);
ELSE RETURN (acyclic_mapped_item_usage

(items{i]\mapped_item.mapping_source.mapped_representation));
END_IF;
END_REPEAT;
RETURN (FALSE);
END_IF;
END_FUNCTION;
(*

Argument definitions:

rep: the input representation to be checked.

5.2.4.2 aspect_ratio

The aspect_ratio function returns a positive_ratio_measure that is the ratio of length to
height for a given planar_box.

EXPRESS specification:

*)

FUNCTION aspect_ratio (p : planar_box) : positive_ratio_measure;
RETURN (p.size_in_x / p.size_in_y);

END_FUNCTION;

(*

Argument definitions:

p: the input planar_box to be checked.

5.2.4.3 bag_to_set

The bag_to_set function converts BAGs into SETs.

EXAMPLE 19 - It can be used to convert the BAGs returned by the USEDIN function into SETs
that can be properly assigned to variables that are SETs.
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EXPRESS specification:

*)
FUNCTION bag_to_set (the_bag : BAG OF GENERIC : intype) :
SET OF GENERIC : intype;

LOCAL
the_set: SET OF GENERIC : intype := [1;
i : INTEGER;

END_LOCAL;

IF SIZEOF (the_bag) > O THEN
REPEAT i := 1 to HIINDEX (the_bag);
the_set := the_set + the_bag [il;
END_REPEAT;
END_IF;

RETURN (the_set);

END_FUNCTION;
(*

Argument definitions:

the_bag: the input BAG that is to be converted into a SET.

5.2.4.4 check_text_alignment

The check_text_alignment boolean function returns true if the given composite_text has a
common alignment value for each text_literal contained in the set of collected_text.

EXPRESS specification:

*)
FUNCTION check_text_alignment (ct : composite_text) : BOOLEAN;

LOCAL
a : SET OF text_alignment := [J;
i : INTEGER;

END_LOCAL;

-- create a set of all the alignments

REPEAT i := 1 TO HIINDEX (ct.collected_text);
a := a + [ct.collected_text[i].alignment];

END_REPEAT;

-- if there is more than one element in the set
~= then not all alignments were the same
RETURN (SIZECOF (a)=1);

END_FUNCTION;

(*
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Argument definitions:

ct: the input composite_text to be checked.

5.2.4.5 check_text_font

The check_text_font boolean function returns true if the given composite_text has a common
font value for each text_literal contained in the set of collected_text.

EXPRESS specification:

*)
FUNCTION check_text_font (ct : composite_text) : BOOLEAN;
LOCAL
f : SET OF font_select := [J;
i : INTEGER;
END_LOCAL;

-- build a set of all the fonts

REPEAT i := 1 TO HIINDEX (ct.collected_text);
f := f + [ct.collected_text[i].font];

END_REPEAT;

—-- if there is more than one element in the set
-- then not all fonts were the same
RETURN (SIZEOF (f) <= 1);

END_FUNCTION;

(*

Argument definitions:

ct: the input composite_text to be checked.

5.2.4.6 using representations

The using_representations function returns the set of representations in which a represen-
tation_item is used.

A representation_item is used in a representation if it is:
a) referenced in the set of items of the representation; or
b) referenced by a representation_item used in the representation.
NOTE - The second condition is a recursive check allowing for a representation_item to be used

in a representation by being part of a tree of related representation.items. The tree is rooted
in an entity used in a representation by virtue of compliance with the first condition.
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EXPRESS specification:

*)
FUNCTION using_representations(item: representation_item)
SET OF representation;

LOCAL
results : SET OF representation;
result_bag : BAG OF representation;
intermediate_items : SET OF representation_item;
i : INTEGER;

END_LOCAL;

~- Find the representations in which the item is used and add to the
-- results set.

result_bag := USEDIN(item, ’REPRESENTATION_SCHEMA.REPRESENTATION.ITEMS’);

IF SIZEOF(result_bag) > 0 THEN
REPEAT i := 1 TO HIINDEX(result_bag);
results := results + result_bagl[il;
END_REPEAT;
END_IF;

-- Find the set of representation_items in which item is used.

intermediate_items := QUERY(z <* bag_to_set( USEDIN(item , ’’)) |
'REPRESENTATION_SCHEMA.REPRESENTATION_ITEM’ IN TYPEOF(z));

-- If the set of intermediate items is not empty;
IF SIZEOF(intermediate_items) > O THEN

-- For each element in the set, recursively add the
-- using_representations of that element.

REPEAT i := 1 TO HIINDEX(intermediate_items);
results := results + using_representations(intermediate_items[i]);
END_REPEAT;
END_IF;

-- Return the set of representation in which the input item is
-- used directly and indirectly (through intervening representation_items).

RETURN (results);
END_FUNCTION;
(*

Argument definitions:

item: (input) the representation_item for which using representations are determined.

EXPRESS specification:
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*)
END_SCHEMA;
(*

6 Conformance requirements

Conformance to this part of ISO 10303 includes satisfying the requirements stated in this part,
the requirements of the implementation method(s) supported, and the relevant requirements of
the normative references.

An implementation shall support at least one of the following implementation methods:

- IS0 10303-21.

Requirements with respect to implementation are specified in annex C.

The Protocol Information Conformance Statement (PICS) proforma lists any conformance clas-
ses that may be used in claims of conformance and subsequent testing. The PICS proforma is
provided in annex D.

NOTE - ISO 10303-12012) defines the abstract test suite to be used in the assessment of confor-
mance. ISO 10303-322) describes the conformance assessment process.

2)To be published.
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Annex A

(normative)

AIM EXPRESS expanded listing

The following EXPRESS is the expanded form of the short form schema given in 5.2. In the
event of any discrepancy between the short form and this expanded listing, the expanded listing
shall be used.

EXPRESS specification:

*)
SCHEMA explicit_draughting;

TYPE approved_item = SELECT
(drawing_revision,
drawing_sheet_revision);

END_TYPE; -- approved_item

TYPE area_or_view = SELECT
(presentation_area,
presentation_view);

END_TYPE; -- area_or_view

TYPE axis2_placement = SELECT
(axis2_placement_2d);
END_TYPE; -- axis2_placement

TYPE b_spline_curve_form = ENUMERATION OF
(elliptic_arc,
polyline_form,
parabolic_arc,
circular_arc,
unspecified,
hyperbolic_arc);
END_TYPE; -- b_spline_curve_form

TYPE box_characteristic_select = SELECT
(box_height,
box_width,
box_slant_angle,
box_rotate_angle);
END_TYPE; -- box_characteristic_select

TYPE box_height = positive_ratio_measure;
END_TYPE; -- box_height

TYPE box_rotate_angle = plane_angle_measure;
END_TYPE; -~ box_rotate_angle
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TYPE box_slant_angle = plane_angle_measure;
END_TYPE; -- box_slant_angle

TYPE box_width = positive_ratio_measure;
END_TYPE; -- box_width

TYPE character_spacing_select = SELECT
(length_measure,
ratio_measure,
measure_with_unit);

END_TYPE; —- character_spacing_select

TYPE character_style_select = SELECT
(text_style_for_defined_font);
END_TYPE; -- character_style_select

TYPE characterized_definition = SELECT
(characterized_product_definition,
shape_definition);

END_TYPE; -- characterized_definition

TYPE characterized_product_definition = SELECT
(product_definition);
END_TYPE; -- characterized_product_definition

TYPE classified_item = SELECT
(drawing_revision,
drawing_sheet_revision);

END_TYPE; -- classified_item

TYPE contracted_item = SELECT
(drawing_revision);
END_TYPE; -- contracted_item

TYPE curve_font_or_scaled_curve_font_select = SELECT
(curve_style_font_select);

END_TYPE; -- curve_font_or_scaled_curve_font_select

TYPE curve_or_annotation_curve_occurrence = SELECT

(curve,
annotation_curve_occurrence);
END_TYPE; -- curve_or_annotation_curve_occurrence

TYPE curve_or_render = SELECT
(curve_style);
END_TYPE; —-- curve_or_render

TYPE curve_style_font_select = SELECT
(curve_style_font,
pre_defined_curve_font,
externally_defined_curve_font);

END_TYPE; -- curve_style_font_select
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TYPE date_time_select = SELECT
(date);
END_TYPE; ~- date_time_select

TYPE day_in_month_number = INTEGER;
END_TYPE; -~ day_in_month_number

TYPE defined_symbol_select = SELECT
(pre_defined_symbol,
externally_defined_symbol);

END_TYPE; -- defined_symbol_select

TYPE dimension_count = INTEGER;

WHERE
wrl: SELF > 0;
END_TYPE; -- dimension_count

TYPE dimension_extent_usage = ENUMERATION OF
(origin,
target);

END_TYPE; -- dimension_extent_usage

TYPE draughting callout_element = SELECT
(annotation_text_occurrence,
annotation_symbol_occurrence,
annotation_curve_occurrence);

END_TYPE; -- draughting_callout_element

TYPE draughting_grouped_item = SELECT
(annotation_occurrence,
geometric_set_select);

END_TYPE; -- draughting_grouped_item

TYPE draughting_organization_item = SELECT
(product_definition_formation,
drawing_revision,
drawing_sheet_revision);

END_TYPE; -- draughting organization_item

TYPE draughting_presented_item_select = SELECT
(product_definition_formation);
END_TYPE; -~ draughting_presented_item_select

TYPE draughting_titled_item = SELECT
(drawing_revision,
drawing_sheet_revision);

END_TYPE; -- draughting titled_item

TYPE fill_area_style_tile_shape_select = SELECT
(£ill_area_style_tile_symbol_with_style);
END_TYPE; -- fill_area_style_tile_shape_select
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TYPE fill_style_select = SELECT
(fill_area_style_colour,
externally_defined_tile_style,
fill_area_style_tiles,
externally_defined_hatch_style,
fill_area_style_hatching);

END_TYPE; -- fill_style_select

TYPE font_select = SELECT
(pre_defined_text_font,
externally_defined_text_font);

END_TYPE; -- font_select

TYPE geometric_set_select = SELECT
(point,
curve) ;

END_TYPE; -- geometric_set_select

TYPE hiding_or_blanking_select = SELECT
(presentation_area,
presentation_view,
annotation_fill_area);

END_TYPE; -- hiding_or_blanking_select

TYPE identifier = STRING;
END_TYPE; -- identifier

TYPE invisibility_context = SELECT
(presentation_layer_usage,
presentation_representation,
presentation_set);

END_TYPE; -- invisibility_context

TYPE invisible_item = SELECT
(styled_item,
presentation_layer_assignment,
presentation_representation);

END_TYPE; -- invisible_item

TYPE knot_type = ENUMERATION OF
(uniform_knots,
quasi_uniform_knots,
piecewise_bezier_knots,
unspecified);

END_TYPE; -- knot_type

TYPE label = STRING;
END_TYPE; -- label

TYPE layered_item = SELECT
(presentation_representation,
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representation_item);
END_TYPE; —- layered_item

TYPE length_measure = REAL;
END_TYPE; -- length_measure

TYPE measure_value = SELECT
(length_measure,
plane_angle_measure,
ratio_measure,
parameter_value,
positive_length_measure,
positive_ratio_measure);

END_TYPE; -- measure_value

TYPE month_in_year_number = INTEGER;

WHERE
wri: (1 <= SELF) AND (SELF <= 12);
END_TYPE; -- month_in_year_number

TYPE null_style = ENUMERATION OF
(null);
END_TYPE; -- null_style

TYPE parameter_value = REAL;
END_TYPE; -- parameter_value

TYPE person_organization_select = SELECT
(person,
organization,
person_and_organization);

END_TYPE; -- person_organization_select

TYPE plane_angle_measure = REAL;
END_TYPE; -- plane_angle_measure

TYPE positive_length_measure = length_measure;

WHERE
wrl: SELF > 0;
END_TYPE; -- positive_length_measure

TYPE positive_ratio_measure = ratio_measure;

WHERE
wrl: SELF > 0;
END_TYPE; -- positive_ratio_measure

TYPE presentable_text = STRING;
END_TYPE; -- presentable_text

TYPE presentation_representation_select = SELECT
(presentation_representation,
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presentation_set);
END_TYPE; ~- presentation_representation_select

TYPE presentation_size_assignment_select = SELECT
(presentation_view,
presentation_area,
area_in_set);

END_TYPE; -- presentation_size_assignment_select

TYPE presentation_style_select = SELECT
(curve_style,
symbol_style,
£ill_area_style,
text_style,
null_style);
END_TYPE; -- presentation_style_select

TYPE ratio_measure = REAL;
END_TYPE; -- ratio_measure

TYPE shape_definition = SELECT
(product_definition_shape);
END_TYPE; -- shape_definition

TYPE si_prefix = ENUMERATION OF
(exa,
pico,
mega,
femto,
atto,
centi,
nano,
hecto,
micro,
tera,
giga,
milli,
peta,
deci,
kilo,
deca);
END_TYPE; -- si_prefix

TYPE si_unit_name = ENUMERATION OF
(hertz,
degree_celsius,
siemens,
sievert,
lux,
watt,
ohm,
second,

ISO 10303-201:1994(E)
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becquerel,
pascal,
henry,
tesla,
volt,
joule,
kelvin,
ampere,
gram,
steradian,
mole,
lumen,
gray,
candela,
farad,
radian,
newton,
metre,
weber,
coulomb) ;
END_TYPE; -- si_unit_name

TYPE size_select = SELECT
(positive_length_measure,
measure_with_unit);

END_TYPE; -- size_select

TYPE source_item = SELECT
(identifier);
END_TYPE; -- source_item

TYPE specified_item = SELECT
(drawing_revision);
END_TYPE; -- specified_item

TYPE style_context_select = SELECT
(representation,
representation_item,
presentation_set);

END_TYPE; -- style_context_select

TYPE symbol_style_select = SELECT
(symbol_colour);

END_TYPE; -- symbol_style_select

TYPE text = STRING;
END_TYPE; -- text

TYPE text_alignment = label;
END_TYPE; -- text_alignment

TYPE text_delineation = label;
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END_TYPE; -- text_delineation

TYPE text_or_character = SELECT
(annotation_text,
composite_text,
text_literal);

END_TYPE; -- text_or_character

TYPE text_path = ENUMERATION OF
(up,
right,
down,
left);
END_TYPE; -- text_path

TYPE transition_code = ENUMERATION OF
(discontinuous,
cont_same_gradient_same_curvature,
cont_same_gradient,
continuous);

END_TYPE; —- transition_code

TYPE trimming preference = ENUMERATION OF
(parameter,
unspecified,
cartesian);

END_TYPE; -- trimming_preference

TYPE trimming_select = SELECT
(cartesian_point,
parameter_value);

END_TYPE; -- trimming_select

TYPE unit = SELECT
(named_unit);
END_TYPE; -- unit

TYPE vector_or_direction = SELECT
(vector,
direction);

END_TYPE; -- vector_or_direction

TYPE year_number = INTEGER;
END_TYPE; -- year_number

ENTITY address;

internal_location : OPTIONAL label;
street_number : OPTIONAL label;
street : OPTIONAL label;
postal_box : OPTIONAL label;
town : OPTIONAL label;
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region : OPTIONAL label;
postal_code : OPTIONAL label;
country : OPTIONAL label;
facsimile_number : OPTIONAL label;
telephone_number : OPTIONAL label;
electronic_mail_address : OPTIONAL label;
telex_number : OPTIONAL label;
WHERE

wrl: EXISTS(internal_location) OR EXISTS(street_number) OR EXISTS(
street) OR EXISTS{postal_box) OR EXISTS(town) OR EXISTS(
region) OR EXISTS(postal_code) OR EXISTS(country) OR EXISTS(
facsimile_number) OR EXISTS(telephone_number) OR EXISTS(
electronic_mail_address) OR EXISTS(telex_number);
END_ENTITY; —-- address

ENTITY angular_dimension
SUBTYPE OF (dimension_curve_directed_callout);
END_ENTITY; -- angular_dimension

ENTITY annotation_curve_occurrence
SUBTYPE OF (annotation_occurrence);

WHERE
wrl: 'EXPLICIT_DRAUGHTING.CURVE’ IN TYPEOF(SELF\styled_item.item);
END_ENTITY; -- annotation_curve_occurrence

ENTITY annotation_fill_area
SUBTYPE OF (geometric_representation_item);
boundaries : SET [1:?] OF curve;
END_ENTITY; -- annotation_fill_area

ENTITY annotation_fill_area_occurrence
SUBTYPE OF (annotation_occurrence);
fill_style_target : point;

WHERE
wri: ’EXPLICIT_DRAUGHTING.ANNOTATION_FILL_AREA’ IN TYPEOF(SELF.item);
END_ENTITY; -- annotation_fill_area_occurrence

ENTITY annotation_occurrence
SUPERTYPE OF (ONEOF (annotation_curve_occurrence,
annotation_fill_area_occurrence,annotation_text_occurrence,
annotation_symbol_occurrence))
SUBTYPE OF (styled_item);

WHERE
wril: ’EXPLICIT_DRAUGHTING.GEOMETRIC_REPRESENTATION_ITEM’ IN TYPEOF(
SELF);
END_ENTITY; —- annotation_occurrence

ENTITY annotation_subfigure_occurrence
SUBTYPE OF (annotation_symbol_occurrence);
WHERE
wri: SIZEOF(QUERY ( sty <* SELF\styled_item.styles | (NOT (SIZEOF(
sty.styles) = 1)) )) = 0;
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wr2: SIZEOF(QUERY ( sty <* SELF\styled_item.styles | (NOT (
"EXPLICIT_DRAUGHTING.NULL_STYLE’ IN TYPEOF(sty.styles[1]))) ))
= 0;

wr3: 'EXPLICIT_DRAUGHTING.ANNOTATION_SYMBOL’ IN TYPEOF(SELF\
styled_item.item);

wr4: ’EXPLICIT_DRAUGHTING.DRAUGHTING_SUBFIGURE_REPRESENTATION’ IN
TYPEOF (SELF\styled_item.item\mapped_item.mapping_source.
mapped_representation);

END_ENTITY; —- annotation_subfigure_occurrence

ENTITY annotation_symbol
SUBTYPE OF (mapped_item);
WHERE
wrl: ’EXPLICIT_DRAUGHTING.SYMBOL_REPRESENTATION_MAP’ IN TYPEOF(SELF\
mapped_item.mapping_source);
wr2: ’EXPLICIT_DRAUGHTING.SYMBOL_TARGET® IN TYPEOF(SELF\mapped_item.
mapping_target);
wr3: ’EXPLICIT_DRAUGHTING.GEOMETRIC_REPRESENTATION_ITEM’ IN TYPEOF(
SELF);
END_ENTITY; -- annotation_symbol

ENTITY annotation_symbol_occurrence
SUBTYPE OF (annotation_occurrence);
WHERE
E wrl: SIZEOF([’EXPLICIT_DRAUGHTING.ANNOTATION_SYMBOL’,
: ’EXPLICIT_DRAUGHTING.DEFINED_SYMBOL’] * TYPEOF(SELF\
g styled_item.item)) > O;
END;ENTITY; -- annotation_symbol_occurrence

ENTITY annotation_text
SUBTYPE OF (mapped_item);
WHERE
wrl: ’EXPLICIT_DRAUGHTING.AXIS2_PLACEMENT’ IN TYPEOF(SELF\
mapped_item.mapping_target);
wr2: ’'EXPLICIT_DRAUGHTING.TEXT_STRING_REPRESENTATION’ IN TYPEOF(SELF
\mapped_item.mapping_source.mapped_representation);
wr3: ’EXPLICIT_DRAUGHTING.GECMETRIC_REPRESENTATION_ITEM’ IN TYPEOF(
SELF) ;
END_ENTITY; -- annotation_text

ENTITY annotation_text_occurrence
SUBTYPE OF (annotation_occurrence);
WHERE
wrl: SIZEOF([’EXPLICIT_DRAUGHTING.TEXT_LITERAL’,
’EXPLICIT_DRAUGHTING.ANNOTATION_TEXT’,
'EXPLICIT_DRAUGHTING.ANNOTATION_TEXT_CHARACTER’,
>EXPLICIT_DRAUGHTING.DEFINED_CHARACTER_GLYPH’,
"EXPLICIT_DRAUGHTING.COMPOSITE_TEXT’] * TYPEOF(SELF\
styled_item.item)) > 0;
END_ENTITY; -- annotation_text_occurrence

ENTITY application_context;
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application : text;
INVERSE
context_elements : SET [1:7] OF application_context_element FOR
frame_of_reference;
END_ENTITY; -- application_context

ENTITY application_context_element
SUPERTYPE OF (ONEOF (product_context,product_definition_context));

name : label;
frame_of_reference : application_context;
END_ENTITY; -- application_context_element

ENTITY application_protocol_definition;

status : label;

application_interpreted_model_schema_name : label;

application_protocol_year : year_number;

application : application_context;
END_ENTITY; -- application_protocol_definition

ENTITY approval;
status : approval_status;
level : label;
. END_ENTITY; -- approval

-ENTITY approval_assignment
ABSTRACT SUPERTYPE;
assigned_approval : approval;
- END_ENTITY; -- approval_assignment

¢ ENTITY approval_date_time;

date_time : date_time_select;
dated_approval : approval;
END_ENTITY; -- approval_date_time

ENTITY approval_person_organization;
person_organization : person_organization_select;
authorized_approval : approval;
role : approval_role;

END_ENTITY; -- approval_person_organization

ENTITY approval_role;
role : label;
END_ENTITY; -- approval_role

ENTITY approval_status;
name : label;

END_ENTITY; -- approval_status

ENTITY area_in_set;

area . presentation_area;
in_set : presentation_set;
END_ENTITY; -- area_in_set
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ENTITY axis2_placement_2d
SUBTYPE OF (placement);
ref_direction : OPTIONAL direction;
DERIVE
p : LIST [2:2] OF direction := build_2axes(ref_direction);
WHERE
wrl: SELF\geometric_representation_item.dim = 2;
END_ENTITY; -- axis2_placement_2d

ENTITY b_spline_curve
SUPERTYPE OF (ONEOF (uniform_curve,b_spline_curve_with_knots,
quasi_uniform_curve,bezier_curve) ANDOR rational_b_spline_curve)
SUBTYPE OF (bounded_curve);

degree : INTEGER;
control_points_list : LIST [2:?7] OF cartesian_point;
curve_form : b_spline_curve_form;
closed_curve : LOGICAL;
self_intersect : LOGICAL;

DERIVE

upper_index_on_control_points : INTEGER := SIZEOF(
control_points_list) - 1;

control_points : ARRAY [0:
upper_index_on_control_points] OF
cartesian_point := list_to_array(

control_points_list,0,
upper_index_on_control_points);
WHERE
© wri: (CEXPLICIT_DRAUGHTING.UNIFORM_CURVE’ IN TYPEOF(SELF)) OR (
'EXPLICIT_DRAUGHTING.QUASI_UNIFORM_CURVE’ IN TYPEOF(SELF))
OR (’EXPLICIT_DRAUGHTING.BEZIER_CURVE’ IN TYPEOF(SELF)) OR (
'EXPLICIT_DRAUGHTING.B_SPLINE_CURVE_WITH_KNOTS’ IN TYPEOF(
: SELF));
END_ENTITY; -- b_spline_curve

ENTITY b_spline_curve_with_knots
SUBTYPE OF (b_spline_curve);
knot_multiplicities : LIST [2:?] OF INTEGER;

knots : LIST [2:?] OF parameter_value;
knot_spec : knot_type;
DERIVE
upper_index_on_knots : INTEGER := SIZEOF(knots);
WHERE

wrl: constraints_param_b_spline(degree,upper_index_on_knots,
upper_index_on_control_points,knot_multiplicities,knots);
wr2: SIZEOF(knot_multiplicities) = upper_index_on_knots;
END_ENTITY; -- b_spline_curve_with_knots

ENTITY bezier_curve
SUBTYPE OF (b_spline_curve);
END_ENTITY; -- bezier_curve

ENTITY bounded_curve
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SUPERTYPE OF (ONEOF (polyline,b_spline_curve,trimmed_curve,
composite_curve))
SUBTYPE OF (curve);
END_ENTITY; -- bounded_curve

ENTITY calendar_date
SUBTYPE OF (date);
day_component : day_in_month_number;
month_component : month_in_year_number;
WHERE
wrl: valid_calendar_date(SELF);
END_ENTITY; -- calendar_date

ENTITY camera_image
SUBTYPE OF (mapped_item);
WHERE
wril: ’EXPLICIT_DRAUGHTING.CAMERA_USAGE’ IN TYPEOF(SELF\mapped_item.
mapping_source);
wr2: ’EXPLICIT_DRAUGHTING.PLANAR_BOX’ IN TYPEOF(SELF\mapped_item.
mapping_target);
wr3: ’EXPLICIT_DRAUGHTING.GEOMETRIC_REPRESENTATION_ITEM’ IN TYPEGF(
SELF);
END_ENTITY; -- camera_image

ENTITY camera_image_2d_with_scale
SUBTYPE OF (camera_image);

DERIVE
scale : positive_ratio_measure := SELF\mapped_item.mapping_target\
planar_extent.size_in_x / SELF\mapped_item.mapping_source.
mapping_origin\camera_model_d2.view_window.size_in_x;
WHERE

wrl: ’EXPLICIT_DRAUGHTING.CAMERA_MODEL_D2’ IN TYPEOF(SELF\
mapped_item.mapping_source.mapping_origin);

wr2: aspect_ratio(SELF\mapped_item.mapping_target) = aspect_ratio(
SELF\mapped_item.mapping_source.mapping_origin\
camera_model_d2.view_window);

wr3: SELF\mapped_item.mapping_source.mapping_origin\camera_model_d2.
view_window_clipping;

END_ENTITY; -- camera_image_2d_with_scale

ENTITY camera_model
SUPERTYPE OF (camera_model_d2)
SUBTYPE OF (geometric_representation_item);
WHERE
wri: (SIZEOF(USEDIN(SELF,’EXPLICIT_DRAUGHTING.'® +
’ITEM_DEFINED_TRANSFORMATION.’ + °TRANSFORM_ITEM_1’)) +
SIZEOF (USEDIN(SELF, 'EXPLICIT_DRAUGHTING.’ +
'REPRESENTATION_MAP.MAPPING_ORIGIN’))) > O;
wr2: SIZEOF(USEDIN(SELF, 'EXPLICIT_DRAUGHTING.’ + ’STYLED_ITEM.ITEM'))
:O’
END_ENTITY; -- camera_model
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ENTITY camera_model_d2
SUBTYPE OF (camera_model);
view_window : planar_box;
view_window_clipping : BOOLEAN;
WHERE
wrl: SELF\geometric_representation_item.dim = 2;
END_ENTITY; -- camera_model_d2

ENTITY camera_usage
SUBTYPE OF (representation_map);
WHERE
wril: NOT (’EXPLICIT_DRAUGHTING.PRESENTATION_REPRESENTATION’ IN
TYPEQOF (SELF\representation_map.mapped_representation));
wr2: ’EXPLICIT_DRAUGHTING.CAMERA_MODEL’ IN TYPEOF(SELF\
representation_map.mapping_origin);
END_ENTITY; -- camera_usage

ENTITY cartesian_point
SUBTYPE OF (point);
coordinates : LIST [1:3] OF length_measure;
END_ENTITY; -- cartesian_point

ENTITY circle
SUBTYPE OF (conic);
radius : positive_length_measure;
END_ENTITY; -- circle

ENTITY colour;
END_ENTITY; -- colour

ENTITY colour_rgb
SUBTYPE OF (colour_specification);

red : REAL;

green : REAL;

blue : REAL;
WHERE

wril: (0 <= red) AND (red <= 1);

wr2: (0 <= green) AND (green <= 1);

wr3: (0 <= blue) AND (blue <= 1);
END_ENTITY; -- colour_rgb

ENTITY colour_specification
SUBTYPE OF (colour);
name : label;
END_ENTITY; -- colour_specification

ENTITY composite_curve
SUBTYPE OF (bounded_curve);

segments : LIST [1:7] OF composite_curve_segment;
self_intersect : LOGICAL;

DERIVE
n_segments : INTEGER := SIZEOF(segments);
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closed_curve : LOGICAL := segments[n_segments].transition <>
discontinuous;
WHERE

wrl: ((NOT closed_curve) AND (SIZEOF(QUERY ( temp <* segments | (
temp.transition = discontinuous) )) = 1)) OR (closed_curve
AND (SIZEOF(QUERY ( temp <* segments | (temp.transition =
discontinuous) )) = 0));

END_ENTITY; -~ composite_curve

ENTITY composite_curve_segment;

transition : transition_code;
same_sense : BOOLEAN;
parent_curve : curve;
INVERSE
using_curves : BAG [1:7] OF composite_curve FOR segments;
WHERE
wrl: EXPLICIT_DRAUGHTING.BOUNDED_CURVE’ IN TYPEOF(parent_curve);
END_ENTITY; -- composite_curve_segment

ENTITY composite_text
SUBTYPE OF (geometric_representation_item);
collected_text : SET [2:7?] OF text_or_character;

WHERE
wri: acyclic_composite_text{SELF,SELF.collected_text);
END_ENTITY; -~ composite_text

ENTITY composite_text_with_associated_curves
SUBTYPE OF (composite_text);
associated_curves : SET [1:?] OF curve;
END_ENTITY; -- composite_text_with_associated_curves

ENTITY composite_text_with_blanking_box
SUBTYPE OF (composite_text);
blanking : planar_box;
END_ENTITY; -- composite_text_with_blanking box

ENTITY composite_text_with_extent
SUBTYPE OF (composite_text);
extent : planar_extent;
END_ENTITY; -- composite_text_with_extent

ENTITY conic
SUPERTYPE OF (ONEOF (circle,ellipse,hyperbola,parabola))
SUBTYPE OF (curve);
position : axis2_placement;
END_ENTITY; -- conic

ENTITY context_dependent_invisibility
SUBTYPE OF (invisibility); _
presentation_context : invisibility_context;
END_ENTITY; -- context_dependent_invisibility
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ENTITY contract;

name : label;

purpose : text;

kind : contract_type;
END_ENTITY; -- contract

ENTITY contract_assignment
ABSTRACT SUPERTYPE;
assigned_contract : contract;
END_ENTITY; -- contract_assignment

ENTITY contract_type;
description : label;
END_ENTITY; ~- contract_type

ENTITY conversion_based_unit
SUBTYPE OF (named_unit);

name : label;
conversion_factor : measure_with_unit;
END_ENTITY; -- conversion_based_unit

ENTITY curve
SUPERTYPE OF (ONEOF (line,conic,offset_curve_2d))
SUBTYPE OF (geometric_representation_item);
END_ENTITY; -- curve

ENTITY curve_dimension
SUBTYPE OF (dimension_curve_directed_callout);
END_ENTITY; -- curve_dimension

ENTITY curve_style;

name . label;
curve_font : curve_font_or_scaled_curve_font_select;
curve_width : size_select;
curve_colour : colour;
END_ENTITY; -- curve_style

ENTITY curve_style_font;

name : label;
pattern_list : LIST [1:7] OF curve_style_font_pattern;
END_ENTITY; -- curve_style_font

ENTITY curve_style_font_pattern;

visible_segment_length : positive_length_measure;
invisible_segment_length : positive_length_measure;
END_ENTITY; -- curve_style_font_pattern

ENTITY date
SUPERTYPE OF (calendar_date);
year_component : year_number;
END_ENTITY; —-- date
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ENTITY datum_feature_callout
SUBTYPE OF (draughting_callout);
END_ENTITY; -- datum_feature_callout

ENTITY datum_target_callout
SUBTYPE OF (draughting_callout);
END_ENTITY; -- datum_target_callout

ENTITY defined_symbol
SUBTYPE OF (geometric_representation_item);
definition : defined_symbol_select;
target : symbol_target;
END_ENTITY; -- defined_symbol

ENTITY diameter_dimension
SUBTYPE OF (dimension_curve_directed_callout);
END_ENTITY; -- diameter_dimension

ENTITY dimension_callout_component _relationship
SUBTYPE OF (draughting_callout_relationship);
WHERE
wrl: SELF.name IN [’prefix’,’suffix’];
wr2: ’EXPLICIT_DRAUGHTING.STRUCTURED_DIMENSION_CALLOUT’ IN TYPEOF(
SELF.relating_draughting_callout);
wr3: SIZEOF(TYPEOF(SELF.related_draughting callout) * [
’EXPLICIT_DRAUGHTING.LEADER_DIRECTED_CALLOUT’,
'EXPLICIT._DRAUGHTING.PROJECTION_DIRECTED_CALLOUT’,
’EXPLICIT_DRAUGHTING.DIMENSION_CURVE_DIRECTED_CALLOUT’,
'EXPLICIT_DRAUGHTING.STRUCTURED_DIMENSION_CALLOUT’]) = 0;
wr4: (SELF.related_draughting_callout.contents * SELF.
relating_draughting_callout.contents) = SELF.
related_draughting_callout.contents;
END_ENTITY; -- dimension_callout_component_relationship

ENTITY dimension_callout_relationship
SUBTYPE OF (draughting_callout_relationship);
WHERE
wrl: SELF.name IN [’primary’,’secondary’];
wr2: SIZEOF(TYPEOF(SELF.relating _draughting_callout) * [
"EXPLICIT_DRAUGHTING.ANGULAR_DIMENSION’,
’EXPLICIT_DRAUGHTING.CURVE_DIMENSION’,
’EXPLICIT_DRAUGHTING.DIAMETER_DIMENSION’,
’EXPLICIT_DRAUGHTING.LEADER DIRECTED_DIMENSION’,
'EXPLICIT._DRAUGHTING.LINEAR_DIMENSION’,
'EXPLICIT_DRAUGHTING.ORDINATE_DIMENSION’,
’EXPLICIT_DRAUGHTING.RADIUS_DIMENSION’]) = 1;
wr3: SIZEOF(TYPEOF(SELF.related_draughting_callout) * [
’EXPLICIT_DRAUGHTING.DIMENSION_CURVE_DIRECTED_CALLOUT’,
’EXPLICIT_DRAUGHTING.PROJECTION_DIRECTED_CALLOUT’,
’EXPLICIT_DRAUGHTING.LEADER_DIRECTED_CALLOUT’]) = 0;
wr4: (SELF.related_draughting_callout.contents * SELF.
relating_draughting callout.contents) = SELF.
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related_draughting callout.contents;
END_ENTITY; -- dimension_callout_relationship

ENTITY dimension_curve
SUBTYPE OF (annotation_curve_occurrence);
WHERE
wrl: SIZEOF (USEDIN(SELF, EXPLICIT_DRAUGHTING.’ +
'DIMENSION_CURVE_TERMINATOR.ANNOTATED_DIMENSION_’ + ’CURVE’))
<= 2;
wr2: SIZEOF(USEDIN(SELF, ’EXPLICIT_DRAUGHTING.’ +
'DIMENSION_CURVE_DIRECTED_CALLOUT.CONTENTS’)) >= 1;
wr3: (SIZEOF(QUERY ( dct_1 <* USEDIN(SELF, ’DRAUGHTING_ELEMENT_’ +
'SCHEMA.DIMENSION_CURVE_TERMINATOR.ANNOTATED_DIMENSION_’ +
'CURVE’) | (det_1.role = origin) )) <= 1) AND (SIZEOF(
QUERY ( dct_2 <* USEDIN(SELF, ’DRAUGHTING_ELEMENT_’ +
’SCHEMA .DIMENSION_CURV