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Foreword 

@IS0 

The International Organization for Sta.ndardizat ion (ISO) is a. worldwide federation of national 
standards bodies (IS0 member bodies). The work of preparing Interna.tional Standards is nor- 
mally carried out through IS0 technical committees. Eacll member body interested in a subject 
for which a technical committee has been established has the right to be represented ON that 
committee. Int,ernational organizations, government al and non-governmental, in liaison with 
ISO, also take part in the work. IS0 collaborates closely with the International Electrotechnical 
Commission (IEC) on all matters of electrot.echnical st,;lrltlardizat,iolt. 

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 IS0 10303-201 was prepared by Technical Committee ISO/TC 184, 
Industrial automation systems and integration, Subcommittee SC4, Industrial data and global 
manufacturing programming languages. 

IS0 10303 consists of the following parts under the general title Zndustrial 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 a.nd topological reprcscntation; 

- Part 43, Integrated generic resources: Representation structures; 

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

- Part 45, Integrated generic resources: Mat,erials; 

- Part 46, Integrated generic resources: Visual presentation; 

- Part 47, Integrated generic resources: Sha,pe variation t,olerances; 

xii 
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- Part 49. Integrated generic resources: Process struct,ure and properties; 

- Part 101, Int.egrattd application resources: Draughting; 

- Part 104, Integrated application resources: l’inite elenieut 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 IS0 10303-l. 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, 73, C, D and E form an integral part of this part of IS0 10303. Annexes F, G, II, J 
and K are for information only. 

Diskette 

lJsers should note that this part of IS0 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. 

. . . 
xl11 
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Introduction 

IS0 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 IS0 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 IS0 10303-l. This part of IS0 10303 is a member of the application 
protocols series. 

This part of IS0 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 IS0 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 configura,tion 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 IS0 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). Th’ is 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 a.re 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 1I. Additional requirements for specific 

xv 
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implementation methods are given in annex C. 
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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 IS0 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 
IS0 10303. 

This part of IS0 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 IS0 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 IS0 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; 

- a computer-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 t,his part of IS0 10303. At the time of publication, the editions indicated were 
va.lid. ,411 standards are subject to revision, and parties to agreements based on this part of 
IS0 10303 a.re encouraged to investigate the possibility of applying the most recent editions of 
the standards indicated below. Members of IEC and IS0 maintain registers of currently valid 
International Standards. 

IS0 3098-1:1974, Technical drawings - Lettering - Part 1: Currently used characters. 

ISO/IEC 8824-l:--‘), Information technology - Open Systems Interconnection - Abstract Syntax 
Notation One (ASN.l) - Part 1: Specification of Basic Notation. 

IS0 10303-1:1994, Industrial automation systems and integration - Product data representation 
and exchange - Partl: Overview and fundamental principles. 

IS0 10303-11:1994, Industrial automation systems and integration - Product data representa- 
tion and exchange - Part 11: Description methods: The EXPRESS language reference manual. 

IS0 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. 

IS0 10303-31:1994, Industrial automation systems and integration - Product data representa- 
tion and exchange - Part 31: Conformance testing methodology and framework: General con- 
cepts. 

IS0 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. 

IS0 10303-42:1994, Industrial automation systems and integration - Product data representa- 
tion and exchange - Part 42: Integrated generic resources: Geometric and topological represen- 
ta tion. 

IS0 10303-43:1994, Industrial automation systems and integration - Product data representa- 
tion and exchange - Part 43: Integrated generic resources: Representation structures. 

IS0 10303-46:1994, Industrial automation systems and integration - Product data representa- 
tion and exchange - Part 46: Integrated generic resources: Visual presentation. 

IS0 10303-101:1993, 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 

0 c IS0 

3.1 Terms defined in IS0 10303-l 

This part of IS0 10303 makes use of the following terms defined in IS0 10303-l: 

- 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 IS0 10303-42 

This part of IS0 10303 makes use of the following terms defined in IS0 1030342: 

- curve. 

3.3 Terms defined in IS0 10303-46 

This part of IS0 10303 makes use of the following terms defined in IS0 1030316: 

- annotation; 

- picture. 

4 
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0 c IS0 

3.4 Terms defined in IS0 10303-101 

IS0 10303-201:1994(E) 

This part of IS0 10303 makes use of the following terms defined in IS0 10303-101: 

- callout; 

- draughting; 

- drawing. 

3.5 Other definitions 

For the purpose of this part of IS0 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 IS0 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 IS0 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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0 c IS0 IS0 10303-201: 

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

2 - The informat,ion requirements correspond to those of the activities identified as bei 
scope of this application protocol in annex F. 

1994(E) 

ing in the 

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 IS0 10303 specifies the following units of functionality: 

- 2D-draughtingshape-model; 

- 2D-elements-of-appearance; 

- 2Dmodel-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-draughtingshape-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 2Ddraughting.shapemodel UoF: 

- 2D-Cartesian-coordinate-space; 

- 2Ddraughtingshapemodel; 

- 2Dgeometric-element; 

- Cartesian-coordinatespace; 

- Model-placed-annotation; 

- Submodel; 

- 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; 

- Externally-defined-hatching; 

- Externally-defined-line-font; 

- Externally-defined-textfont; 
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0 c IS0 IS0 10303-201:1994(E) 

- Externally-defined-tile; 

- Externally-defined-tiling; 

- Fill-area-appearance; 

- Hatching-pattern; 

- Line-font; 

- Predefined-colour; 

- Predefinedline-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 ZD-model-viewing 

The 2Dmodel-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 2DmodeLviewing 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 drawingstructure-and-administration UoF: 

- 2D-Cartesian-coordinate-space; 

- Approval; 

- Cartesian-coordinatespace; 

- Drawing; 

- Drawingsheet; 

- 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. 
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text 
*’ .* ‘*(annotation element) 

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; 

- Annotationsubfigure; 

- Annotationsubfigure-definition; 

- Annotationsubfigure-definition-element; 

- Annotationsymbol; 

- Cartesian-coordinate-space; 

- Externally-defined-symbol: 

- Fill-area; 

- Fill-area-boundary; 

- Point markersym bol; 

- Predefined-symbol; 

- Text; 

- Text-string; 

- User-defined-symbol; 

11 
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- User-defined-symbol-definition. 

0 c IS0 

4.1.6 elements-of-draughting-annotation 

The elements-of-draughting-annotation UoF 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. 

/- 
---- 

\ 
. . 

0 \ linear dimension 0 

I 
/ 

/ 
/ 
I 
\ 

\ 
\ 

\ 
4 100 + \ 

I 

/ 
/ 

/ 
\ 0 \ 0 -I / 

----- 

\ I 0 (draughting annotation) 

Figure 3 - Example of elements-of-draughting-annotation UoF 

The following 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; 

- Dimensionline; 
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- Dimension-sequence-pair; 

- Dimension-symbol; 

- Directed-curve; 

- Draughtingannotation; 

- Draughting-callout; 

- Drawingsheetlayout; 

- Geometrical-tolerance; 

- Geometrical-tolerance-symbol; 

- Leader; 

- Leader-directed-dimension: 

- Linear-dimension: 

- Ordinate-dimension; 

- Parallel-dimension-pair; 

- Projectionline; 

- Radius-dimension; 

- Structured-dimension-callout; 

- Terminator-symbol; 

- Unstructured-dimension-callout. 

4.1.7 grouping 

The grouping UoF 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 UoF: 

- 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 UoF: 

- 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 2Dxartesianxoordinatespace 

A 2D-cartesiancoordinate-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-draughtingshape-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 

1-I 
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may also contain annotation placed in the same coordinate space, or Sub-model objects. Each 
‘LD-draughtingshape-model contains at least one ‘LD-geometric-element (see 4.2.4) or Sub-model 
(see 4.2.71). Each 2D-draughting-shape-model nlay be a Sub-model-definition (see 4.2.72). The 
data associated with a ‘LD-draughting-shape-model are t,he following: 

- Model-id. 

The hlodel-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 element,s 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 elemen ts 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 t,he coordinate system of the drawing view. 
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4.2.4 2D-geometric-element 

A 2Dgeometric-element is a specified type of individual geometry that is used in the repre- 
sentation of the shape of a product. A 2Dgeometric-element is defined in a two-dimensional 
coordinate space. The types of 2D-geomet,ric-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. 

R12.70 / 

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 Direct,ed-curve 
(see 4.2.27). 

4.2.7 Annotation-element 

An Annotation-element is a type of Draughtingannotation (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 Annotationsymbol (see 4.2.11), a Fill-area (see 4.2.40), or a Text (see 
4.2.74). 

4.2.8 Annotation-subfigure 

An Annotationsubfigure is a type of Annotation-element (see 4.2.7) that is the presentation of 
an Annotationsubfigure-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 Annotationsubfigure 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. 
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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 Annotationsubfigure-definition is a collection of defined annotation elements, along with 
their placements, in a definitional coordinate space. The data associated wit,11 a.n 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 Annotationsubfigure-definition. 

4.2.10 Annotationsubfigure-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 Annotationsymbol 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 Annotationsymbol 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 t.hat 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 descript,ion of the changes”. or “zone C-8. dimension 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. Each Cartesian-coordinatespace 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 Dra.wing-view (see 4.2.33), a 
User-defined-symbol-definition (see 4.2.84), or multiple 2D-dra.ughtingshape-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 Dimensionsequence-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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23.81 t-l 23.81 lt' 23.81 t' 14.29 -' 

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: 

- Draughtingrole; 

- Width. 

4.2.17.1 Draughting-role 

The Draughtingrole 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 Draughtingsole 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 prcsenta.tion 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 dirnensions. 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. 

Figure 6 - Curve dimension 

4.2.19 Datum-feature-callout 

A Datumfeature-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 

h Datun-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. The 
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, t,olerance informat,ion and any related notes. Each 
Dimension-callout is either a Structured-dimension-callout (see 4.2.69) or au Unstructured-- 
dimension-callout (see 4.2.79). Each Dimension-callout is either primary or secondary for one 
dimension. 

4.2.24 Dimension-line 

A Dimensionline 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 5.2.2.1.36for a description of the dimension symbols supported by this part of IS0 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 Projectionline 
(see 4.2.65). 

4.2.28 Draughting-annotation 

A Draughtingiannotation 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). Each 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 Draughtingannotation (see 4.2.28) that is a combination 
of text, annotation curves, and symbology which conveys information about a specific feature 
or 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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I, 50. 

/ I ----- ’ ‘. .- 

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 da.ta associated with a Drawing are the following: 

- Cont ra.ctrefercnce; 

- Drawing-number; 

- Drawing-revision-id; 

- Drawing-specification; 

- 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 particu1a.r 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 Drawingrevision-id 

The Drawing-revision-id specifies the identification of a particular version of the drawing. 

4.2.30.4 Drawing-specification 

The Drawingspecification 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-specifica.tion for a Drawing. 
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EXAMPLE 11 A Drawingspccification may he IS0 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 Drawingsheet are the following: 

- Security-classification; 

- Sheet-number; 

- Sheet-revisionid; 

- 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 Drawingsheet. 

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 Sheetrevisionid 

The Sheet-revisionid 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 IS0 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 Drawingsheet. 

4.2.32 Drawing-sheet-layout 

A Drawingsheetlayout 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 t,he 
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: 

- Hatchingname; 

- Hatching-reference. 
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4.2.34.1 Hatching-name 

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

4.2.34.2 Hatchingreference 

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-linefont 

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

4.2.35.2 Font-reference 

The Fontreference 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 Annotationsymbol (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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- Symbolname; 

- SymboLreference. 

4.2.36.1 Symbol-name 

The Symbol-name specifies the identification of a particular symbol within the known source. 

4.2.36.2 Symbolreference 

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 Textfont (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-textfont 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-textfont 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 Tilename 

The Tile-name specifies the identification of a particular tile in the known source. 

4.2.38.2 Tilereference 

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 Tilingname 

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

4.2.39.2 Tilingreference 

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. communica.tcs some aspect 
of a physical part characteristic or distinguishes it from its surroundings. The data. a,ssociated 
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: 

- Draughtingrole. 

The Draughting-role specifies the purpose within draughting for a particular fill area appearance. 
The Draughtingrole 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 t,he 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, orient.ation, or 
location of a feature or datum target. 

NOTE - Computer interpretable geometric tolerances art‘ not. within the scope of this application 
protocol. 
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4.2.44 Geometrical-tolerancesymbol 

.-I Geotrletric.al_tolerarlcr_s~rnl~ol 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 IS0 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 

-4 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 a.n infinik straight line that is repeated across the fill area and clipped to 
its boundaries. A curve appearance is applied t.o an annotation curve based on the clipped line. 
The data associated with a HatchiIlg_pat.t.ern a.re 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 IS0 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. 

- Layerid; 

- Name. 

4.2.50.1 Layer-id 

The Layerid 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) t,hat directs a dimension, a note, or a. symbol 

to the intended place or point on a feature appearing on t.he drawing or in the draughting shape 
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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. 

4 X .25 X .38 OBROUND 

I t i 
.5 

0.46 

t>- ~-~ 2.16 -c -1 

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, F‘igure 9, and Figure 11 show several linear dirnrnsions used singuiariy 
or in dimension sequences. 

4.2.55 Model-placed-annotation 

A Model-placed-annotation is a type of Draughting-annotation (see 3.2.28) that is located iu 
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. 

0.00 1.20 2.40 3.10 3.50 
I 

0.80 

0.00 

Figure 10 - Ordinate dimension 
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4.2.57 Organization 

,III Organization is a number of persons or groups that designs, produces and supplies products 
and services. Thea data associated with a.11 Organization are the following: 

- Address; 

- Organizat,ion-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 11 illustrates 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 Pointmarkersymbol is a type of Predelined-symbol (see 4.2.62) that is used to visua.lly 
present the location of a point in a draughting sha.pe model, dra.wing sheet, drawing view, or 
another symbol. 

NOTE - See 5.2.2.1.38 for a description of the point marker synlbols supported by this part of 
IS0 10303. 
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3.50 / - 

3.10 , - 

I 1.30 
I 

~ 0.80 

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 IS0 10303. 

NOTE - See 5.2.2.1.22 for a description of the colours supported by this part of IS0 10303. 

4.2.61 Predefined-line-font 

A Predefinedline-font is a type of Line-font (see 4.2.53) that has a specific visual appearance 
as defined in this part of IS0 10303. 

NOTE - See 5.2.2.1.23 for a description of the line fonts supported by t,his part of IS0 10303. 

4.2.62 Predefined-symbol 

A Predefined-symbol is a type of Annotationsymbol (see 4.2.11) that, has a specific visual 
appearance as defined in this part of IS0 10303. Each Predefined-symbol is either a Dimension-- 
symbol (see 4.2.26), a Geometrical-tolerance-symbol (see 4.2.4.1), a Point markersymbol ( SPC 
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 IS0 10303. 

NOTE - See 5.2.2.1.24 for a description of the text fonts supported by this part of IS0 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: 

- Productid; 

- Revision-id. 

4.2.64.1 Product-id 

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

4.2.64.2 Revisionid 

The Revision-id specifies the identification of a variation of a product for a given organization. 

4.2.65 Projection-line 

A Projectionline 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 illuskates 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 tht 
coordinate system of the drawing sheet. 

4.2.68 Solidfillarea 

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. 

I 

i 
/- ~~ DIMENS ION CALLOUT SYMBOL 

\ 
! I / / DIMENSION 

AA&&% 
5 X 0 2.35 in 2.03 

VALUE TEXT 

UNITS TEXT 

TOLERANCE TEXT 

3 PLACES NEARSIDE, 
2 PLACES FARSIDE 

SUFFIX TEXT 

Figure 12 - Structured dimension callout 

4.2.70 Sub-group 

A Sub-group is a type of Group-element (see 4.2.47) t.1la.t is a collection of elements previously 
defined as a group. 
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4.2.71 Sub-model 

:\ Sub-model is the presrntat.ion of a. Sub-model..defiuition located within the coordinate system 
of a draughting shape model. Tll~ data associated wit,11 a Sub-model are the following: 

- Transformation. 

The Transformation specifies the mathematical valnes 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 dra.ughting shape model. 

4.2.72 Sub-model-definition 

A Sub-model-definition is a type of 2D-draughtingshape-model (see 4.2.2) that represents a 
constituent part of a product. The product is represented by a Draughtingshape-model of 
which one or more instances, or copies, of the Sub-model-definition are a part. 

4.2.73 Terminatorsymbol 

A Terminatorsymbol 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 t#his part of 
IS0 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. 

IVOTE -. See Figurr 13 for an illustration of the blanking box of text,. t.he location and rotation of 
a text string, the alignment of text., and the surrounding box of t.ext. 
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TEXT WITH A 
BLANKING BOX 

LEFT ALIGNED 

HORIZONTAL AXIS 

TEXT WITH NO 
BLANKING BOX 

CENTRE ALIGNED RIGHT ALIGNED 

+4$yD TEXT ALIGNED; TEXT 
/k 

ALIGNED TEX 
_ -- .--- -__- 4 -- 

~ --.___ 
I 

.- 
.. . /” ~ 

“-\. --../ --- -LoC;T,oN 

SURROUNDING BOX 

&GINAL TEXT I 

CONTAINED IN ” 

A BOX. 

ORIGINALLY SPECIFIED TEXT 

WITH SURROUNDING BOX SHOWN. 

NEW EDITED TEXT 

CONTAINED IN 7 
REVfSED TEXT FIT INTO THE 

THE SAME BOX. ~ ORIGINAL SURROUNDING BOX 

Figure 13 - Text characteristics 
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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. 

NOTE - 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 
t,ext.. The data associated with a Text-appearance are the following: 
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MIRROR ANGLE = 90’ 

TX3T Cl3HOHHIM MIRRORED TEXT 

LOCATION MIRRORING AXIS 

I 

MIRRORING AXIS 

MIRRORED TEXT 

LOCATION 

MIRROR ANGLE = 135” 

MIRRORING AXIS 

MIRRORED TEXT 

LOCATION 

MIRROR ANGLE = 180” 

Figure 14 - Mirror angle 
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-- (‘1lilract~PriISpect -rat i0: 

- C’haractcr-scale; 

- C’lraracterslant-angle. 

NOTE ~ See Figure 15 for an illustration of character-aspect-ratio, character-rotation-angle and 
character-slant-angle. 

CHARACTER ROTATION ANGLE = 9Cf 

l-W%- 

T 
E CHARACTER ROTATION ANGLE = 90’ 

X ROTATION = -90’ 

T 
CHARACTER ROTATION ANGLE = 50 

e/s-4 

CHARACTER ROTATION ANGLE = 0’ 

TEXT 

-I t- CHARACTER WIDTH 

T 
E CHARACTER ROTATION ANGLE = 50. 

X 
ROTATION = -50 ’ 

T 

--I -20’ I\ 

ETCALI ’ 

I 1 

- A 1 - BEEL!F 
CHARACTER SLANT ANGLE = -20* 

CHARACTER ASPECT RATIO = CHARACTER W’DTH 
CHARACTER HEIGHT 

Figure 15 - Text appearance and rotation of text 

4.2.75.1 Character-aspectratio 

The Character-aspect-ratio specifies the ratio of t.he width of the character to the height of the 

character. 
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4.2.75.2 Character-rotation-angle 

The Characterrotationanglc specifies the angular counter-clockwise rotation of ea.ch character 
within the text string in which it appears. The point of rotatiorr is the left-most point of each 

character at its baseline. 

4.2.75.3 Character-scale 

The Characterscale specifies the ratio of the size of the text charact,er as defined to the size of 
the text character as presented. 

4.2.75.4 Character-slant-angle 

The Characterslant-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-textfont (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: 

- Characteralignment; 

- Characterstring; 

- Location; 

- Overline-underline; 

- Rotation; 

- Surrounding-box. 
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4.2.77.1 Character-alignment 

The Character-alignment specifics the relative position of successive characters in a string of 
text. The Characteralignment 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-caRout (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 

:I I.scr.d~~filled_llatching 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-linefont 

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: 

- 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-definedline-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-definedsymbol 

A User-defined-symbol is a type of Annotationsymbol (see 4.2.11) that is defined by an explicit 
listing of annotation elements that make up the symbol along wit,11 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 coordina,te space that represents a distinct concept. Each User-- 
defined-symbol-definition ma,y be a LIrawingsheetlayout (see 4.2.32). The data associated with 
a User-defined-symbol-definition arc the following: 

- SyInhol-dcfnition_iti. 
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4.2.84.1 Symbol-definitionid 

The Symbol-definitionid 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-l ; 

- 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-l 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 Draughtingannotation (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 assert ions 

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 UoFs. 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-draughtingshape-model consists of zero, one, or many 2Dgeometric-element objects. 
Each 2Dgeometric.element belongs to exac,tly one 2D-draughtingshape-model. 

4.3.2 2D-draughting-shape-model to 
Cartesian-coordinate-space 

Each 2D-draughtingshapemodel has as a coordinate space exactly one Cartesian-coordinate-- 
space. Each Cartesian-coordinate-space is the coordinate space of zero, one, or many 2D- 
draughtingshapemodel objects. 

4.3.3 2D-draughtingshape-model to Model-placed-annotation 

Each 2D-draughtingshapemodel contains zero, one, or many Model-placed-annotation objects. 
Each Model-placed-annotation is contained in exactly one 2D-draughtingshape-model. 

4.3.4 2D-draughting-shape-model to Sub-model 

Each 2D-draughtingshape-model consists of zero, one, or many Sub-model objects. Each Sub-- 
model belongs to exactly one 2D-draughtingshape-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. 
Each 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 ha,s the extent of exactly one Dimension-line. Each Dimension-line 
ma.y 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 Projectionline 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 Annotationsubfigure is defined by exactly one Annotationsubfigure-definition. Each An- 
notation-subfigure-definition defines one or more Annotationsubfigure objects. 

4.3.12 Annotation-subfigure-definition to 
2D-Cartesian-coordinate-space 

Each Annotationsubfigure-definition has as a coordinate space exactly one 2D-cartesian-coordi- 
natespace. Each 2D-cartesiancoordinatespace is the coordinate space of zero or one Annota- 
tion-subfigure-definition. 

4.3.13 Annotation-subfigure-definition to 
Annotat ion-subfigure-definit ion-element 

Each Annotationsubfigure-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 Annotatior~subfigure_dcfinitiorl_elerrlcnt. is exactly OIIP Draught ing-annotation. Each Drau- 
ghting-annotation is used as zero or one Annot alioti-5u t)figurc~_tlefiliitiotr_~~l(~lneIlt,. 

4.3.15 Annotation-subfigure-definition-element to Layer 

Each Annotationsubfigure-definition-element, is contained in one or more Layer objects. Each 
Layer contains zero, one, or many iZanotatioll-subfignIc-dcfi~~ition-clement 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 Annotationsubfigure-definition-element. 

4.3.1’7 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 Annotationsymbol 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 exa.ctly 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. F’ach I,ine-font partially , 
defines one or more Curve-appearance objects. 
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4.3.21 Curve-dimension to Dimensionline 

Each Curve-dimension has the extent of exactly one Dimensionline. Each Dimension-line may 
show the extent of exactly one Curve-dimension. 

4.3.22 Curve-dimension to Projection-line 

Each Curve-dimension has as a component zero, one, or two Projectionline objects. l?ach 
Projectionline is a component of zero, one, or many Curve-dimension objects. 

4.3.23 Diameter-dimension to Dimensionline 

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 Projectionline objects. Each 
Projectionline 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-ca.llout is the primary callout or secondary callout for exactly one Dimension. 

NOTE - The primary catlout 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 Dimensionsequence-pair 

E:ach Dimension is the predecessor for zero, one, or many Dimension-sequence-pair objects. Each 
Dimension-sequence-pair has as a predecessor exactly one Dimension. 

Fach Dimension is the successor for zero, one, or many Dimension-sequence-pair objects. Each 
Dimension-sequence-pa.ir has as a successor exactly one Dimension. 
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4.3.27 DimensionJne to Annotation-symbol 

Each Dimensionline has extent indicated by zero, one, or two Atlnota.tion-syrllbol objects. lCa?ch 
Annotationsymbol may indicate the extent of exactly one Dimensionline. Each hnnotat,iotr-- 
symbol used to show the extent of a Dimension-line may only be a User_defi~lrd_syrnt)ol, an 
Externally-defined-symbol, or a Predefined-symbol of type Terminatorsymbol. 

4.3.28 Draughting-callout to Annotation-curve 

Each Draughting-callout is composed of zero, one, or many Annotation-curve objects. Each 
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 Annotationsymbol objects. Each 
Annotationsymbol 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 

Each 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 Drawingsheet objects. Each Drawingsheet 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-coordinatespace 

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

4.3.38 Drawing-sheet to Drawing-view 

Each Drawingsheet contains zero, one, or many Drawing-view objects. Each Drawing-view is 
contained in exactly one Drawingsheet. 

NOTE - A Drawingsheet shall contain only annotation if views of the 2D-draughtingshape-model 
are not defined or if the Product-version is not defined by a 2D-draughtingshape-model. 

4.3.39 Drawing-sheet to Organization 

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

4.3.40 Drawing-sheet to Sheet-placed-annotation 

Each Drawingsheet contains zero, one, or many Sheet-placed-annotation objects. Each Sheet-- 
placed-annotation is contained in exactly one Dra.wingsheet. 
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NOTE - A Drawingsheet shall contain only views of t,he ‘LD-draught.ingshwpe-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 mcrnbc~r 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 2Dgeometric-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 Annotationsymbol 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. Each Leader is a 
component of zero or one Leader-directed-dimension. 

4.3.54 Linear-dimension to Dimensionline 

Each Linear-dimension has the extent of exactly one Dimensionline. Each Dimensionline may 
show the extent of exactly one Linear-dimension. 

61 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



IS0 10303-201:1994(E) 0 c IS0 

4.3.55 Linear-dimension to Projection-line 

Each Linear-dimension has as a component zero, one, or two Projectionline objects. Each 
Projection-line 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 Projectionline. Each Projectionline 
is a component of zero, one, or many Ordinate-dimension objects. 

4.3.59 Product-version to 2D-draughting-shape-model 

Each Product-version is geometrically defined by zero, one, or many 2D-draughting-shapemodel 
objects. Each 2D-draughtingshapemodel 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 Dimensionline 

Each Radius-dimension has the extent of exactly one Dimension-line. Each Dimensionline may 
show the extent of exactly one Radius-dimension. 
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4.3.62 Radius-dimension to Projectionline 

Each I~adius-dimension may have as a. component exactly one Projectionline. 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 object,s. 

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 Solidfillarea 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- 
notationsymbol 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. 
Each Textstring may be the dimension value for exactly one Structured-dimension-callout. 

Each Structured-dimension-callout has as a tolera.nce value zero, one, or many Text-string ob- 
jects. Each Text-string may be the t,olerance value for exactly one Structured-dimension-callout. 

Each Structured-dimension-callout has as unit t,ext zero, one, or many Textstring 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 Submodel is defined by exactly one Sub-model-definition. Each Sub-model-definition 
defines one or more Submodel 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 Textstring 

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

4.3.73 Text-appearance to Colour 

Each Text-appearance is partially defined by exact.ly one Colour. Each Colour partially defines 
zero, one, or many Text-appearance objects. 

4.3.74 Text-appearance to Text-font 

Each Text-appearance is partially defined by exactly one Text-font. Each Textfont partially 
defines one or more Text-appearance objects. 

4.3.75 Text-string to Text-appearance 

Each Textstring 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. Each 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 objects. 

43.79 User-definedsymbol to User-definedsymbol-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-definedsymbol-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-definedsymbol-definition to Annotation-element 

Each User-definedsymbol-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 

Each 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 

Each View-displayed-geometry displays exactly one 2D-geometric-element. Each 2D-geometric-- 
element is displayed as zero, one, or many View-displayed-geometry objects. 

4.3.85 View-displayed-geometry to Curve-appearance 

Each View-displayed-geometry is governed by exactly one Curve-appearance. Each 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 preseutation 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 charact,eristics 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- 
ante objects. Each Appearance applies to zero, one, or many View-displayed-model-annotation 
objects. 

4.3.88 View-displayed-modelannotation to 
Model-placed-annotation 

Each View-displayed-model-annotation displays exactly one Model-placed-annotation. Each 
Model-placed-annotation is displayed as zero, one, or many View-displayedmodel-annotation 
objects. 
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4.3.89 View-placed-annotation to Layer 

Each Vie\v-placed-annotation is contained in one or more Layer objects. Each 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-pla.ced-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 IS0 10303 ( see clause -1) 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: Na.me 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 elemeut 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. Each 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 IS0 10303. For those AIM elements 
that are created for the purpose of this pa.rt of IS0 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 giveu for each applica.tion object or .4IM element to which they apply. 
Immediately following the table, the rules are listed by number arid 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, document.s t.he role of au AIM eleiiitut relative to the 
AIM element in the row sucetding it. Two or IIIO~C such rela.ted Alhl elements define the 
interpretation of the integrated resources that satisfies the requirement specified by the AR.M 
element if a reference path is provided. 

For each AIM element that has been created for use withiu this part of IS0 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: 

4 [I : multiple AIM elements or sections of the reference path are required to satisfy an 
information requirement; 

b) 0: multiple AIM elements or sections of the reference path are identified as alterna- 
tives within the mapping to satisfy an information requirement; 

4 : enclosed section constrains the reference path to satisfy an information requirement; 

4 - > : attribute references the entity or select type given in the following row; 

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

f) [i] : tt ‘b t a ri u e is an aggregation of which a single member is given in the following row; 

d bl : attribute is an aggregation of which member n is given in the following row; 

4 => : entity is a supertype of the entity given in the following row; 

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

j> = : the select or enumeration type is constrained to a choice or value. 
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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) glohal~length~and~angle_units 
14) group-usage-constraint 
15) presentation~layer~assignrnent~constraint 
16) 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-contextglobal-units 
24) sheets-belong-to-one-drawing 
25) styled-curve 
26) subtype-mandatory-annotation_occurrence 
27) subtype-mandatory-camera-image 
28) subtype-mandatory-draughtinggcallout 
29) subtype-mandatory-drawing-revision 
30) subtype-mandatory-pre-defined-colour 
3 1) 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 

1:Pi 
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0 c IS0 

5.2 AIM EXPRESS short listing 

IS0 10303-201:1994(E) 

‘Ibis clause specilies the EXI’Rl:SS sclrenm t.1la.t uses elements from the int,egrated resources 
anti contains the types, cutity specializations, rules, and functions that are specific to this part 
of IS0 1o:jo:j. ‘Illis clause also specifies iiiodifications t.o the kxtual ma.terial for constructs 
t.hat are imported from the integrat cd resources. The definitions and EXPRESS provided in the 
integrated rcsoiirces 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 it.ems and subtypes apply exclusively to those items which are imported into the 
AIM. 

EXPRESS specification: 

*I 
SCHEMA explicit-draughting; 

USE FROM application-context-schema -- IS0 10303-41 
(application-context, 
application-protocol-definition); 

USE FROM approval-schema -- IS0 10303-41 
(approval, 
approval-date-time, 
approval-person-organization); 

USE FROM date-time-schema -- IS0 10303-41 
(calendar-date); 

USE FROM draughting-element-schema -- IS0 10303-101 
(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); 

USE FROM drawing-definition-schema -- IS0 10303-101 
(draughting-title, 
drawing-revision, 
drawing-sheet-revision, 
drawing-sheet-revision-usage); 

USE FROM geometric-model-schema -- IS0 10303-42 
(geometric-curve-set, 
geometric-set, 
geometric-set-select); 
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USE FROM geometry-schema -- IS0 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, 
point, 
point-on-curve, 
polyline, 
quasi-uniform-curve, 
rational-b-spline-curve, 
trimmed-curve, 
uniform-curve); 

USE FROM group-schema -- IS0 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 -- IS0 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); 

IS0 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, 
fill-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 -- IS0 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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IS0 10303-201:1994(E) 

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 -- IS0 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 -- IS0 10303-41 
(product, 
product-definition, 
product-definition-formation); 

USE FROM product-property-definition-schema -- IS0 10303-41 
(product-definition-shape); 

USE FROM product-property-representation-schema -- IS0 10303-41 
(shape-definition-representation, 
shape-representation); 

USE FROM representation-schema -- IS0 10303-43 
(mapped-item, 
representation, 
representation-context, 
representation-item); 

(* 

NOTE - The schelnas referenced above can be found in the following parts of IS0 10303: 
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,pl1~'&wilcwl;~ 
tiia~iilg(~ti~(!lit_I.t‘S(,III.CeX_SChliia 
III~:iLsuI.cscIl~‘Ill~ 

person-orgnuizat iouschrma 
present ation-apI)earatice-sclieliia 
prrselitatioli-tlrfinitionscliclna 
presentatio~~~orgaiiiz;~tio~iscl~er~i~i IS0 10303-46 
presentation-resource-schwa IS0 10303-46 
product.-defiliitioli~cllema IS0 10303-4 1 
product-property-representation-schema IS0 10303-41 
rrpresentation-scli~,llia IS0 10303-43 
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5.2.1 explicit-draughting type definitions 

5.2.1.1 approved-item 

An approveditem type specifics those ot)j<)c.t.s to wllicll a11 approval 111ay Iw assignctl. 

EXPRESS specification: 

*I 
TYPE approved-item = SELECT 

(drawing-revision, 
drawing-sheet-revision); 

END-TYPE; 
(* 

5.2.1.2 classifieditem 

A classified-item type specifies those objects to which a security classification nlay 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 t,hose objects to wtlicll a colltract. nlay 1)~ assigned. 

EXPRESS specification : 

*I 
TYPE contracted-item = SELECT 

(drawing-revision); 
END-TYPE; 
(* 

5.2.1.4 draughting-grouped-item 

A draughting-grouped-item type specifies t hos;c ot)jocts t bat (‘a~ bc p;1,~1 ol’ ;I 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 

;1 draughting-organization-item type specifies the objects to which a person, an organiza- 
tion, or a person and an organization may he assigned. 

ESPRESS specification: 

*I 
TYPE draughting-organization-item = SELECT 

(product-definition-formation, 
drawing-revision, 
drawing-sheet-revision); 

END-TYPE ; 
(* 

5.2.1.6 draughting-presented-itemselect 

.A draughting-presenteditem-select type specifies those objects that may be presented by 
a drawing. 

EXPRESS specification: 

*I 
TYPE draughting-presented-item-select = SELECT 

(product-definition-formation) ; 
END-TYPE; 
(* 

5.2.1.7 specifieditem 

A specified-item type specifies the objects to which a draughting-specification-reference 
may be assigned. 

E.YPRESS specification: 

*> 
TYPE specified-item = SELECT 

(drawing-revision); 
END -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: 

*I 
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: 

*I 
ENTITY annotation-subfigure_occurrence 

SUBTYPE OF (annotation-symbol-occurrence); 
WHERE 

WRI: SIZEOF (OUERY (sty <* SELF\styled-item.styles 1 
NOT (SIZEOF (sty.styles) = 1) 

)> = 0; 
WR2: SIZEOF (OUERY (sty <* SELF\styled-item.styles I 

NOT (JEXPLICIT-DRAUGHTING.NULL-STYLE' 
IN TYPEOF (sty.styles[l])) 

))=O; 
wR3: ('EXPLICIT-DRAUGHTING.ANN~TATION_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: 

WRl: The annotation-subfigure-occurrence shall have esactlp one style. 

WR2: The type of style shall be null-style. 
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WR3: ‘Tile item oC t,ll~ annotation-subfigure-occurrence shall be an annotation-symbol. 

WR4: Tile SOIII’CCJ of the annotation-subfigure-occurrence shall be a draughting-subfi- 
gure-representation. 

5.2.2.1.3 camera-image-2d-withscale 

.4 camera-image-2d-with-scale is a. camera-image with a derived scale. The scale is the 
ratio bet.ween the size of the viewport. and the size of the view window of the camera-model. 

ESPRESS specification: 

*) 
ENTITY camera-image-Zd-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\c~era-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; 
(* 

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: 

WRl: 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 sha.11 be true. 

Informal propositions: 

IPl: 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 dinlension curve that presents a 
value of distance betiveen IWO ~~~II~PII~S, IIlOiIS\Ir’cd ;IIotlg ;I c\II,~~ J)ilttl, 01’ I)~‘(‘s~‘l~ts t11c 1~11gt h 
of a curved element. 

EXPRESS specification: 

*I 
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: 

*I 
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 specificat,ion of the diamet.rical 
size of the target area. 

EXPRESS specification: 

*I 
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 dilllellsioll r’urvo I 11at I)rt‘>cltlt s 
a value of the diametrical size of a circular element.. 

EXPRESS specification : 
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*I 
ENTITY diameter-dimension 

SUBTYPE OF (dimension-curve-directed-callout); 
END-ENTITY; 
(* 

5.2.2.1.8 dimension-callout-componentrelationship 

A dimension_calloutcomponent.relationship is a draughtingcallout-relationship that 
identifies the association between a structured-dimension-callout and a draughting-call- 
out that participat.es in its definit,ion 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 

WRI: 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 draughtingxallout is associated. 

SELF\draughting-callout-relationship.related-draughting-callout: the draughtingxall- 
out that participates in the definition of a. dimension callout. 

F’ormal propositions: - 

WRl: The name of the dimensionxalloutxomponentrelationship shall be either ‘prefix’ 
or ‘suffix’. 
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WR2: The relating-draughtingxallout shall be a structured-dimension-callout. 

WR3: The related-draughtingcallout shall not be a leader-directed-callout, projec- 
tion-directedxallout, dimension-curve-directed-callout, or structured-dimensioncall- 
out. 

WR4: Each element of the related-draughtingxallout shall also be an element of the struc- 
t ured-dimension-callout . 

5.2.2.1.9 dimension-calloutrelationship 

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 

WRI: SELF.name IN ['primary', 'secondary']; 
WR2: SIZEOF (TYPEOF (SELF.relating-draughting-callout) * 

['EXPLICIT-DRAUGHTING.ANGULAR-DIMENSION', 
'EXPLICIT-DRAUGHTING.CURVE_DIMENSION', 
'EXPLICIT~DRAUGHTING.DIAMETER_DInENSION', 
'EXPLICIT~DRAUGHTING.LEADER_DIRECTED_DIMENSION', 
'EXPLICIT~DRAUGHTING.LINEAR_DIMENSION', 
'EXPLICIT~DRAUGHTING.ORDINATE_DIMENSION', 
'EXPLICIT~DRAUGHTING.RADIUS_DIMENSION'])=l; 

WR3: SIZEOF (TYPEOF (SELF.related-draughting-callout) * 
CJE~PLICIT_DRAUGHTING.DIMENSI~N-CURVE_DIRECTED-CALLOUTJ, 

'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: 

WRl: The name of t,he dimension-callout-relationship shall be either ‘primary’ or ‘sec- 
ondary’. 

WR2: The dimension shall be a.n angular-dimension, curve-dimension, diameter-di- 
mension, leader-directed-dimension, linear-dimension, ordinate-dimension, or radius- 
dimension. 

WR3: The dimensiou callout shall not be a dimension-curve-directed-callout, projec- 
tion-curve-directed-callout, or leader-directedxallout. 

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 

WRI: SELF.name IN ['chained', 'parallel']; 
WR2: SIZEOF ( TYPEOF (SELF.relating-draughting-callout) * 

['EXPLICIT-DRAUGHTING.ANGULAR-DIMENSION', 
'EXPLICIT-DRAUGHTING.CURVE_DIMENSION', 
'EXPLICIT~DRAUGHTING.DIAMETER_DIMENSION', 
'EXPLICIT~DRAUGHTING.LINEAR_DIMENSION', 
'EXPLICIT~DRAUGHTING.ORDINATE_DIMENSION', 
'EXPLICIT~DRAUGHTING.RADIUS_DIMENSION'])=i; 

WR3: SIZEOF (TYPEOF (SELF.related-draughting-callout) * 
['EXPLICIT-DRAUGHTING.ANGULAR_DIMENSIONJ, 

'EXPLICIT-DRAUGHTING.CURVE_DIMENSION', 
'EXPLICIT~DRAUGHTING.DIAMETER_DIMENSION', 
'EXPLICIT~DRAUGHTING.LINEAR_DIMENSION', 
'EXPLICIT~DRAUGHTING.ORDINATE_DIMENSION', 
'EXPLICIT~DRAUGHTING.RADIUS_DIMENSIONJ])=l; 

END-ENTITY; 
(* 

Attribute definitions: 
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SELF\draughting_callout-relationship.relating-draughting-callout: the prctlecessor tli- 
men&on. 

SELF\draughting-callout-relationship.related~draugl~ting~callout: the successor dimcn- 

sion. 

Formal propositions: 

WRl: The name of the dimension-pair shall be either ‘chained’ or ‘parallel’. 

WR2: The predecessor dimension in the dimension-pair sha.11 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 tha.t specifics con- 
straints within the context of draughting. 

NOTE - This entity denotes a shared scope with the Application Interpreted Model of IS0 10303- 
202. 

EXPRESS specification: 

*) 
ENTITY draughting-annotation-occurrence 

SUBTYPE OF (annotation-occurrence); 
WHERE 

curve-has-curve-style: 
NOT (‘EXPLICIT_DRAUGHTING.ANN~TATI~N-~~R~E-~~C~RREN~E’ 

IN TYPEOF (SELF)) OR 
(SIZEOF (QUERY (sty <* SELF\styled-item.styles I 
NOT ((SIZEOF (sty.styles) = 1) 

AND (‘EXPLICIT-DRAUGHTING.CURVE_STYLEJ 
IN TYPEOF (sty.styles[i])) 

1)) = 0); 
fill~area~has~fill~style: 

NOT (JEXPLICIT_DRAUGATING.ANN~TATI~N-FILL_AREA-OCCURRENCE’ 
IN TYPEOF (SELF)) OR 

(SIZEOF (qUERY (sty <* SELF\styled-item.styles I 
NOT ((SIZEOF (sty.styles) = 1) 

AND (‘EXPLICIT-DRAUGHTING.FILLJREA-STYLE’ 
IN TYPEOF (sty.styles[l])) 

)I> = 0); 
styled-fill-boundaries: 
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NOT (JEXPLICIT_ORA~GHTING.ANN~TATI~N_FILL_AREA_~~~~RRENCEJ 

IN TYPEOF (SELF)) OR 
(SIZEOF (qumty (bound <* 

SELF\styled_item.item\annotation_fill_area.boundaries 1 

NOT (SIZEOF (OUERY (si <* USEDIN (bound, JEXPLICIT_DRAUGHTING.J + 
'STYLED_ITEM.ITEM') 1 

(JEXPLICIT_DRAUGHTING.ANN~TATI~N_~UR~E_~~CURRENCE' IN TypEoF (si)))) > 0) 

1) = 0); 
symbol_has_symbol_style: 

NOT ('EXPLICIT_DRAUGHTING.ANN~TATI~N_SYM~~L_~CCURRENCEJ 
IN TYPEOF (SELF)) OR 

(SIZEOF (qUERY (sty <* SELF\styled_item.styles 1 
No-r ((SIZEOF (sty.styles) = 1) 

AND (SIZEOF (TYPEOF (sty.stylesCll) + 
CJEXPLICIT_DRAUGHTING.SYM~~L_STYLEJ, 
'EXPLICIT_DRAUGHTING.NULL_STYLE'I) = I>> 

1) = 0); 
allowable_symbol_representations: 

NOT (('EXPLICIT_DRAUGHTING.ANNOTATION_SYMBOL_OCCURRENcE' 
IN TYPEOF (SELF)) AND 
('EXPLICIT_DRAUGHTING.ANNOTATION_SYMB~LJ 
IN TYPEOF (SELF\styled_item.item))) OR 

(SIZEOF (CJEXPLICIT_DRAUGHTING.' + 
'DRAUGHTING_SYMBOL_REPRESENTATION', 
'EXPLICIT_DRAUGHTING.' + 
'DRAUGHTING_SUBFIGURE_REPRESENTATION'l * 

TYPEOF (SELF\styled_item.item\mapped_item.mapping_source. 
mapped_representation))=i); 

text_has_text_style: 
NOT ('EXPLICIT_DRAUGHTING.ANN~TATI~N_TEXT_~CCURRENCE' 

IN TYPEOF (SELF)) OR 
(SIZEOF (OUERY (sty <* SELF\styled_item.styles 1 
NOT ((SIZEOF (sty.styles) = i> 

AND (JEXPLICIT_DRAUGHTING.TEXT_STYLE' 
IN TYPEOF (sty.styles[l])) 

1)) = 0); 
text-not-nested: 

NOT ((JEXPLICIT_DRAUGHTING.ANNOTATION_TEXT_~CCURREN~E' 
IN TYPEOF (SELF)) AND 
(JEXPLICIT_DRAUGHTING.COMPOSITE_TEXT~ 
IN TYPEOF (SELF\styled_item.item))) OR 

SIZEOF (OUERY (text <* SELF\styled_item.item\composite_text. 
collected_text I 

NOT ((JEXPLICIT_DRAUGHTING.TEXT_LITERALJ IN TYPEOF (text)) 

)))=O; 
allowable_text : 
NOT (('EXPLICIT_DRAUGHTING.ANN~TATI~N_TEXT_~CCURRENCE' 

IN TYPEOF (SELF)) AND 
(SIZEOF (TYPEOF(SELF\styled_item.item) * 

CJEXPLICIT_DRAUGHTING.COMPOSITE_TEXT', 
'EXPLICIT_DRAUGHTING.TEXT_LITERAL']) = I)); 

text_aligument_literals: 
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NOT ((‘EXPLICIT_DRAUGRTING.ANN~TATI~N-TEXT-~~~~RREN~E’ 
IN TYPEOF (SELF)) AND 

(‘EXPLICIT-DRAUGRTING.TRXT-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 ((‘EXPLI~IT_DRAUGRTING.ANN~TATI~N-TEXT-~~~~RREN~E’ 

IN TYPEOF (SELF)) AND 
(‘EXPLICIT-DRAuGHTING.c~MP~SITE-TEXT’ 
IN TYPEOF (SELF\styled-item.item))) OR 

SIZEOF (OUERY (literal <* OUERY (text <* 
SELF\styled_item.item\composite_text.collected-text 1 
(‘EXPLICIT-DRAUGHTING.TEXT_LITERAL’ IN TYPEoF (text))) I 

NOT (literal.alignment IN 
[‘baseline left’, ‘baseline centre’, ‘baseline right’] 

)))=O; 
text-literal-not-rotated: 

NOT (((‘EX~LI~IT_DRAUGRTING.ANN~TATION_TEXT_~CCURRENCEJ 
IN TYPEOF (SELF)) AND 

(‘EXPLICIT-DRAUGRTING.TEXT-LITERAL’ 
IN TYPEOF (SELF\styled-item.item))) AND 

(EXISTS (SELF\styled-item.item\text_literal. 
placement\axisZ-placement-Zd.ref_direction))); 

literals-in-composites-not-rotated: 
NOT ((JEXPLI~IT_DRAUGHTING.ANNOTATION_TEXT_OCCURRENCE’ 

IN TYPEOF (SELF)) AND 
(‘EXPLICIT-DRAUGRTING.~~MP~SITE_TEXT 
IN TYPEOF (SELF\styled-item.item))) OR 

SIZEOF (OUERY (literal <* OUERY (text <* 
SELF\styled_item.item\composite_text.collected-text I 
(‘EXPLICIT-DRAUGRTING.TEXT-LITERAL’ IN TYPEOF (text))) 1 

EXISTS (literal.placement\axis2_placement_2d.ref_direction) 
>>=o; 

single-text-alignment: 
NOT ((‘EXPLICIT_DRAUGRTING.ANN~TATION_TEXT_OCCURRENCE’ 

IN TYPEOF (SELF)) AND 
(‘EX~LI~IT~DRA~GRTING,COMPOSITE_TEXT’ 
IN TYPEOF (SELF\styled-item.item))) OR 

check-text-alignment (SELF\styled-item.item); 
single-text-font: 

NOT ((‘EX~LI~IT_DRA~GRTING.ANNOTATION_TEXT_OCCURRENCE’ 
IN TYPEOF (SELF)) AND 

(‘EX~LI~IT~DRA~GHTING.COHPOSITE_TEXT’ 
IN TYPEOF (SELF\styled-item.item))) OR 

check-text-font (SELF\styled-item.item); 
allouable~text~literals: 

NOT ((‘EX~LI~IT_DRA~GRTING.ANNOTATION_TEXT_OCCURRENCE’ 
IN TYPEOF (SELF)) AND 

(‘EXPLI~IT~DRAUGRTING.COMPOSITE_TEXT’ 
IN TYPEOF (SELF\styled-item.item))) OR 

SIZEOF (OUERY (literal <* OUERY (text <* 
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SELF\styled_item.item\composite_text.collected-text 1 
(JEXPLICIT-DRAUGHTING.TEXT_LITERALJ IN TYPEoF (text))) I 

NOT (SIZEOF (TYPEOF (literal) * 
CJEXPLICIT-DRAUGHTING.' + 

'TEXT~LITERAL~WITH~BLANKING_BOX', 
'EXPLICIT-DRAUGHTING.' + 
'TEXT~LITEFlAL~WITH~ASSOCIATED_CURVES']) = 0 

)))=O; 
styled-text-literal-curves: 

NOT ((JEXPLICIT_DRAUGHTING.ANNOTATION_TEXT_OCCURRENCEJ 
IN TYPEOF (SELF)) AND 

('EXPLICIT_DRAUGHTING.TEXT-LITERAL-WITH_ASSDCIATBD-CURVESJ 
IN TYPEOF (SELF\styled-item.item))) OR 

SIZEOF (OUERY (crv <* 
SELF\styled_item.item\text_literal_with_associated-curves. 

associated-curves I 
NOT (SIZEOF (OUERY (si <* USEDIN (crv, 'EXPLICIT-DRAUGHTING.' + 

'STYLED-ITEM.ITEM') I 
('EXPLICIT_DRAUGHTING.ANN~TATI~N-CURVE-~CCURRENCBJ IN TYPEoF (si)) 
1) >o 

)))=O; 
styled-composite-text-curves: 

No-r (('EX~LICIT_DRAUGHTING.ANN~TATI~N-TEXT_OCCURRENCEJ 
IN TYPEOF (SELF)) AND 

('EXPLICIT_DRAUGHTING.C~MP~SITE-TEXT-WITH-ASSOCIATED-CURVESJ 
IN TYPEOF (SELF\styled-item.item))) OR 

SIZEOF (OUERY (crv <* 
SELF\styled_item.item\composite_text_with-associated-curves. 

associated-curves I 
NOT (SIZEOF (OUERY (si <* USEDIN (crv, 'EXPLICIT-DRAUGHTING.' + 

'STYLED-ITEM.ITEM') I 
('EXPLICIT_DRAUGHTING.ANN~TATION-CURVE_OCCURRENCEJ IN TYPEOF (si)) 
1) >o 

)))=O; 
curve-style-has-width: 

SIZEOF (OUERY (cs <* OUERY (sty <* SELF\styled-item.styles I 
('EXPLICIT-DRAUGHTING.CURVE_STYLEJ IN 
TYPEOF (sty.styles[i]))) I 

NOT ((JEXPLICIT_DRA~GHTING.LENGTH_MEASURE_WITH-UNITJ 
IN TYPEOF (cs.styles[l]\curve-style.curve_uidth)) AND 

('EXPLICIT-DRAuGHTING.p0SITIVE-LENGTH-MEASURE) 
IN TYPEOF (cs.styles~l~\curve_style.curve_width.value~component)) 

1)) = 0; 
tiling-constraints: 

SIZEOF (OUERY (fas <* OUERY (sty <* SELF\styled-item.styles I 
('EXPLICIT-DRAUGHTING.FILL_AREA_STYLEJ IN 
TYPEOF (sty.styles[i]))) I 

NOT ( 
(SIZEOF (QUERY (fs <* fas.stylesCll\fill~area~style.fill~styles I 

('EXPLICIT-DRAuGHTING.FILL-AREA-STYLE-TILES) 
IN TYPEOF (fs)))) <= 1) AND 

(SIZEOF (quERY (fst <* quERY (fs <* 
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fas.styles [II \fill~area~style.fill~styles I 
('EXPLICIT-DRAuGHTING.FILL-AREA-STYLE-TILES' 

IN TYPEOF (fs))) 1 
NOT (SIZEOF (fst.tiles) = 1))) = 0) 
))I = 0; 

hatching-constraints: 
SIZEOF (QUERY (fas <* QUERY (sty <* SELF\styled-item.styles 1 

('EXPLICIT-DRAUGHTING.FILL-AREA-STYLE' IN 
TYPEOF (sty.styles[il))) 1 

NOT ( 
SIZEOF (QUERY (fst <* QUERY (fs <* 

fas.styles[ll\fill~area~style.fill~styles I 
('EXPLICIT-DRAuGHTING.FILL-AREA-STYLE-HATCHING' 

IN TYPEOF (fs))) I 
NOT (fst.point-of-reference-hatch-line :=: fst.pattern-start 
1)) = 0 
1)) = 0; 

text-style-constraint: 
SIZEOF (QUERY (ts <* QUERY (sty <* SELF\styled-item.styles 1 

('EXPLICIT-DRAUGHTING.TEXT_STYLEJ 
IN TYPEOF (sty.styles[l]))) I 

NOT ('EXPLICIT_DRA~GHTING.TEXT-STYLE_WITH-B~X-CHARACTERISTICS~ 
IN TYPEOF (ts.styles[il) 

1)) = 0; 
text-style-characteristics: 

SIZEOF (QUERY (ts <* CjUERY (sty <* SELF\styled-item.styles I 
('EXPLICIT-DRAUGHTING.' + 

'TEXT~STYLE~WITH~BOX_CHARACTERISTICS' 
IN TYPEOF (sty.styles[i]))) 1 

NOT ( 
SIZEOF 
(ts.styles[i]\text_style_with_box_characteristics.characteristics) 
=4 
>)I = 0; 

END-ENTITY; 
(* 

Formal propositions: 

curve-has-curve-style: Each draughting-annotation-occurrence that is an annotatiox- 
curve-occurrence shall have exactly one style that is a curvestyle. 

fill-area-has-fill-style: Each draughting-annotation-occurrence that is iLt1 annotation-- 
fill-area-occurrence shall have exactly one style that is a. fill-area-style. 

styledfill-boundaries: : If the draughting-annotation-occurrence is a!) annotation_- 
fill-area-occurrence, each boundary of 1,11c annotation-fill-area sl~all tw t hrl itclt11 for ,111 
annotation-curve-occurrence. 

symbol-has-symbol-style: Each draughting-annotation-occurrence t lliit is ii11 rlnnot,a- 
tion-symbol-occurrence slldl hltvr cxilctlv OIIP st~lo I hat is tit her ;I symbol.-style 01‘ 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 symbollrepresen- 
tation shall be a draughting-symbol-representation or draughting-subfigure-represen- 
tation. 

text-has-text-style: Each draughtingannotation-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: If the 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 sa.me 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 it,em 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-wit h-associated-curves. 

styled-text-literal-curves: If the draughtingannotation-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, each 
curve a?.ssociated with t,he text shall he t,he item for an annotation-curve-occurrence. 
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curvestyle-has-width: If the style of the draughting-annotation-occurrence is a curve-- 
style, this style shall specify the units of measure associated wit,11 its curve-width. 

tiling-constraints: If the st,yle of the draughting-annotation-occurrence is a fill-area-- 
style, this style shall contain, in the set of fill-styles, ILO UIOIY than 011e 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 draughtingannotation-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 element,s 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: 

*I 
ENTITY draughting-approval-assignment 

SUBTYPE OF (approval-assignment); 
approved-items : SET [I:?] OF approved-item; 

WHERE 
WRl: SIZEOF (QUERY (item <* approved-items I 

'EXPLICIT~DRAUGHTING.DRAWING_REVISION' IN TYPEOF (item)))<=l; 
END-ENTITY; 
(* 

Attribute definitions: 

approveditems: a set of approveditems which identify the drawingrevision or draw- 
ing-sheet-revision to which an approval is assigned. 

Formal propositions: 

WRl: The set of approveditems shall contain at most one drawing-revision. 
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5.2.2.1.13 draughting-contract-assignment 

A draughtingxontract,-assignment is the assignment of a contract to a drawing-revision, 
for i!le purpose of idcut,ifying t.he drawing-revision as relevant to the given contract. 

ESPRESS specificaiion: 

*I 
ENTITY draughting-contract-assignment 

SUBTYPE OF (contract-assignment); 
items : SET [I:?] 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 1,ha.t specifies constk-aints within the 
context of draughting. 

NOTE ~ This entity denotes a shared scope with the Application Interpreted Model of IS0 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')) >= I) 
AND 
(SIZEOF (QUERY (ais <* usEDIN (SELF, 'EXPLICIT-DRAUGHTING.' + 

'AREA-IN-SET.IN-SET') 1 
NOT (~EXPLICIT_DRA~GHTING.~~A~ING-~HEET-RE~ISI~N~ IN TYPEoF (ais.area>) 

‘I I 

drawing-approval-has-date: 
SIzEoF (QUERY (app-ass <* USEDIN (SELF, JEXPLICIT-DRAUGHTING.' t 

'DRAUGHTING-APPROVAL_ASSIGNMENT.APPROVED-ITEMS 
NOT (SIZEOF (USEDIN (app-ass.assigned-approval, 

'EXPLICIT_DRAUGHTING.APPROVAL_DATE_TIME.DATED~APPROVAL')) = 1 1 

1) = 0; 

1) = 0); 

sheet-approval-has-date: 
SIzEoF (QUERY (ais <* usEDIN (SELF, 'EXPLICIT-DRAUGHTING.' + 

'AREA-IN-SET.IN-SET') 1 
NOT (SIZEOF (QUERY (app-ass <* USEDIN (ais.area, 

'EXPLICIT-DRAUGHTING.' + 
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'DRAUGHTING~APPROVAL_ASSIGNMENT.APPROVED~ITEMS') 1 
NOT (SIZEOF (USEDIN (app-ass.assigned-approval, 

'EXPLICIT_DRAUGHTING.APPROVAL_DATE_TIME.DATED-APPROVAL')) = 1) 
1) = 0) 

1) = 0; 
drawing-approval-has-authorization: 

SIZEOF (QUERY (app-ass <* USEDIN (SELF, 'EXPLICIT-DRAUGHTING.' + 
'DRAUGHTING-APPROVAL_ASSIGNMENT.APPROVED-ITEMS') 1 

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') 1 

NOT (SIZEOF (QUERY (app-ass <+ USEDIN (ais.area, 
'EXPLICIT-DRAUGHTING.' + 
'DRAUGHTING-APPROVAL_ASSIGNMENT.APPROVED-ITEMS') 1 

NOT (SIZEOF (USEDIN (app-ass.assigned-approval, 
'EXPLICIT-DRAUGHTING.' + 
'APPROVAL~PERSON~ORGANIZATION.AUTHORIZED~APPROVAL')) >= I) 

1) = 0) 
>> = 0; 

drawing-title: 
SIZEOF (USEDIN (SELF,'EXPLICIT_DRAUGHTING.DRAUGHTING_TITLE.ITEMS')) <= I; 

sheet-title: 
SIzEoF (QUERY (ais <* usEDIN (SELF, 'EXPLICIT-DRAUGHTING.' + 

'AREA-IN-SET.IN-SET') 1 
NOT (SIZEOF (USEDIN (ais.area, 'EXPLICIT-DRAUGHTING.' + 

'DRAUGHTING-TITLE.ITEMS')) <= 1) 
>> = 0; 

allowable~items~of~sheet: 
SIZEOF (QUERY (ais -3 usEDIN (SELF, 'EXPLICIT-DRAUGHTING.' t 

'AREA-IN-SET.IN-SET') 1 
NOT (SIZEOF (QUERY (item <* ais.area\representation.items I 

NOT (SIZEOF (['EXPLICIT-DRAUGHTING.ANN~TATION_OCCURRENCE', 
'EXPLICIT-DRAUGHTING.MAPPED_ITEM', 
'EXPLICIT-DRAUGHTING.AXIS2~PLACEMENT', 
'EXPLICIT-DRAUGHTING.PLANAR_BOX'] * 

TYPEOF(item)) = I) 
1) = 0) 

1) = 0; 
sheet-contains-view-or-annotation: 

SIzEoF (QUERY (ais <+ USEDIN (SELF, 'EXPLICIT-DRAUGHTING.' t 
'AREA-IN-SET.IN-SET') I 

NOT (SIZEOF (QUERY (item <+ ais.area\representation.items I 
(SIZEOF (['EXPLICIT-DRAuGHTING.ANNOTATIONeOCCURRENCE', 

'EXPLICIT-DRAUGHTING.MAPPED-ITEM'] + 
TYPEOF(item)) = i) 

1) > 0) 
)I = 0; 
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planar-box-in-sheet: 
SIZEOF (QUERY (ais <* USEDIN (SELF, 'EXPLICIT-DRAUGHTING.' + 

'AREA-IN-SET.IN-SET') I 
NOT (SIZEOF (QUERY (p-b <* QUERY (item <* ais.area\representation.items 

('EXPLICIT-DRAUGHTING.PLANAR_BOXJ IN TYPEOF(item))) I 
NOT (SIZEOF (USEDIN (p-b, 'EXPLICIT-DRAUGHTING.' + 

'PRESENTATION-SIZE.SIZE')) = 1) 
1) = 0) 

1) = 0; 
sheets-contain-views: 

SIZEOF (QUERY (ais <* USEDIN (SELF, 'EXPLICIT-DRAUGHTING.' + 
'AREA-IN-SET.IN-SET') 1 

NOT (SIZEOF (QUERY (mi <* QUERY (item <* ais.area\representat ion.items I 
(JEXPLICIT-DRAUGHTING.MAPPED-ITEM' IN TYPEOF(item))) I 

NOT (JEXPLICIT-DRAUGHTING.PRESENTATION_VIEWJ IN 
TYPEOF(mi.mapping-sonrce.mapped-representation)) 

>I = 0) 
1) = 0; 

sheets-contain-placements: 
sIzEoF (QUERY (ais -3 usEDIN (SELF, 'EXPLICIT-DRAUGHTING.' + 

'AREA-IN-SET.IN-SET') I 
NOT (SIZEOF (QUERY (a2p <* QUERY (item <* ais.area\representation.items I 

('EXPLICIT-DRAUGHTING.AXIS2~PLACEMENT' IN TYPEOF(item))) I 
NOT (SIZEOF (USEDIN (a2p, 'EXPLICIT-DRAUGHTING.' + 

'MAPPED-ITEM.MAPPING_TARGET')) > 0) 
>I = 0) 

1) = 0; 
sheets-have-unique-context: 

SIzEoF (QUERY (ais <* usEDIN (SELF, 
'EXPLICIT~DRAUGHTING.AREA_IN_SET.IN_SET') I 

NOT (SIZEOF (ais.area\representation.context-of-items. 
representations-in-context) = 1) 

1) = 0; 
views-presented-once: 

SIzEoF (QUERY (ais <* usEDIN (SELF, 'EXPLICIT-DRAUGHTING.' + 
'AREA-IN-SET.IN-SET') I 

NOT (SIZEOF (QUERY (mi <* QUERY (item <* ais.area\representation.items I 
(JEXPLICIT-DRAUGHTING.MAPPED-ITEM' IN TYPEOF(item))) I 

NOT (SIZEOF (USEDIN (mi.mapping-source.mapped-representation, 
'EXPLICIT~DRAUGHTING.REPRESENTATION_MAP.' + 
'MAPPED-REPRESENTATION')) = 1) 

1) = 0) 
1) = 0; 

allowable~items~of~view: 
SIzEoF (QUERY (ais <* USEDIN (SELF, 'EXPLICIT-DRAUGHTING.' t 

'AREA~IN~SET.IN~SET') 1 
NOT (SIZEOF (QUERY (mi <* QUERY (item <* ais.area\representation.items I 

('EXPLICIT-DRAUGHTING.MAPPED...ITEMJ IN TYPEOF(item))) I 
NOT (SIZEOF (QUERY (pv-item <* mi.mapping-source. 

mapped-representation\representation.items I 
NoT (SIZEOF (['EXPLICIT-DRAUGHTING.ANNOTATION_OCCURRENCEJ, 

'EXPLICIT-DRAUGHTING.CAMERA_IMAGE', 
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'EXPLICIT~DRAUGHTING.AXIS2~PLACEMENT'I * 
TYPEOF(pv-item)) = 1) 

1) = 0) 
)I = 0) 

1) = 0; 
views~contain~one~projection: 

SIZEOF (QUERY (ais <* USEDIN (SELF, 'EXPLICIT-DRAUGHTING.' + 
'AREA~IN~SET.IN~SET') I 

NOT (SIZEOF (QUERY (mi <* QUERY (item <* ais.area\representation.items I 
(JEXPLICIT-DRAUGHTING.MAPPED-ITEM' IN TYPEOF(item))) I 

NOT (SIZEOF (QUERY (pv-item <* mi.mapping-source. 
mapped-representation\representation.items 1 

('EXPLICIT-DRAUGHTING.CAMERA_IMAGEJ IN TYPEOF(pv-item)) 
1) = 1) 

1) = 0) 
1) = 0; 

views~contain~one~placement: 
SIZEOF (QUERY (ais <* USEDIN (SELF, 'EXPLICIT-DRAUGHTING.' + 

'AREA-IN-SET.IN-SET') I 
NOT (SIZEOF (QUERY (mi <* QUERY (item <* ais.area\representation.items I 

(JEX~LICIT-DRAUGHTING.MA~~ED-ITEMJ IN TYPEOF(item))) I 
NOT (SIZEOF (QUERY (a2p <* QUERY (pv-item <* mi.mapping-source. 

mapped-representation\representation.items I 
('EXPLICIT-DRAUGHTING.AXIS2~PLACEMENT' IN TYPEOF(pv-item))) I 

OEXPLICIT_DRAUG~TING.~~~~~~~~~~~~~~.~~~~~~G~~~~G~~~ IN 
ROLESOF (a2p)) 

>> = 1) 
1) = 0) 

1) = 0; 
views-have-unique-context: 

SIzEoF (QUERY (ais <* usEDIN (SELF, 
'EXPLICIT~DRAUGHTING.AREA_IN_SET.IN_SET') 1 

NOT (SIZEOF (QUERY (mi <* QUERY (item <* ais.area\representation.items I 
OEX~LICIT-DRAUGHTING.~~A~PED_ITEMJ 

IN TYPEOF(item))) I 
NOT (SIZEOF (mi.mapping-source. 

mapped_representation\representation.context-of-items. 
representations-in-context) = 1) 

1) = 0) 
>) = 0; 

END-ENTITY; 
(* 

Formal propositions: 

drawing-requiressheets: 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-approvaLhas-date: Each a,pprovnl related t,o each sheet of the draughting-drawing-- 
revision sha.ll have exactly one date. 

drawing-approval-has-authorization: Ea.ch approval related to the draughting-drawing-- 
revision shall br> authorized by one or more organizations. 

sheet-approval-has-authorization: Each 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: Each 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-boxin-sheet: Each 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: Every axis2-placement in a sheet of the draughting-dra- 
wing-revision shall be the mapping-target for sonle 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: 1;:ac.h view of each sheet of the draughting-drawing-revi- 
sion shall cont,ain exactly ou~a camera-image. 

views-contain-one-placement: Each view of ca.c.11 shert of the draughting-drawing-revi- 
sion shall c’ont.ain exac.tly one axis2-placement wllich is the mapping-origin for a mapped-- 
item. 

159 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



IS0 10303-201:1994(E) 0 (‘ IS0 

views-have-unique-context: The representation-context oi’(‘i1.(‘ll view of cwch sheet of the> 

draughting-drawing-revision shall not br t 11~ context of ;l~y ot htbr representation. 

5.2.2.1.15 draughting-elements 

A draughting-elements is a draughting-callout 111a.t spwifics ronstrairlt.s on the groupiq 
of annotation wit.hin the context of draught,illg. 

NOTE - This entit.y denotrs a shrd scolw wit.11 t.he i\pl)lic;lt,iotr 111lrrprt+d h4otl~~l of IS0 IS0 10303 
202. 

EXPRESS specification : 

ENTITY draughting-elements 
SUBTYPE OF (draughting-callout); 

WHERE 
WRI: SIZEOF (QUERY (1-c <* 

OUERY (con <* SELF.contents 1 
('EXPLICIT-DRAuGHTING.LEADER-CURVE' IN TYPEOF(con))) I 

NOT (SIZEOF (quay (idc <+ USEDIN (i-c, 'EXPLICIT-DRAUGHTING.' + 
'DRAUGHTING-CALLOUT.CONTENTS') 1 

('EXPLICIT-DRAUGHTING.LEADER-DIRECTED-CALLOUT' 
IN TYPEOF (ldc)))) <= 1) 
))=O; 

WRY: NOT ('EXPLICIT_DRAUGHTING.DIMENSION_CURVE_DIRECTED-CALLOUTJ 
IN TYPEOF (SELF)) OR 
(SIZEOF (qUERY (con <* SELF.contents I 

('EXPLICIT-DRAUGHTING.PROJECTION_CURVE' IN 
TYPEOF (con)) 

>> <= 2); 
WR3: SIZEOF (QUERY (rc <* USEDIN (SELF, 

'EXPLICIT~DRAUGHTING.DIMENSION_CALLOUT_' + 
'RELATIONSHIP.RELATING_DRAUGHTING_CALLOUT') I 
rc.name = 'primary')) <= I; 

WR4: SIZEOF (QUERY (r-c <* USEDIN (SELF, 
'EXPLICIT~DRAUGHTING.DIMENSION_CALLOUT~' + 
'RELATIONSHIP.RELATING_DRAUGHTING~CALLOUT') I 
rc.name = 'secondary')) <= 1; 

WR5: SIZEOF (OUERY (set <* OUERY (rc <* USEDIN (SELF, 
'EXPLICIT~DRAUGHTING.DIMENSION_CALLOUT~' t 
'RELATIONSHIP.RELATING_DRAUGHTING_CALLOUT') 1 

rc.name = 'secondary') I 
NOT (SIZEOF (quERY (prim <* USEDIN (SELF, 

'EXPLICIT~DRAUGHTING.DIMENSION_CALLOUT~' t 
'RELATIONSHIP.RELATING_DRAUGHTING...CALLOUT') I 

prim.name = ‘primary’)) = 1) 
1) = 0; 

END-ENTITY; 
(* 
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WRl: kk~l~ leader-curve that is in the contents of a draughtingxallout sha.ll be usc>d by 
a.t most one leader-directed-callout. 

WR2: Each dimension-curve-directed-callout shall contain at nlost two projection-- 
curves irl the set of rontrnts. 

WR3: k:ach draughting-callout shall be t,hc specified dimension of at most OI~P dimension-- 
callout-relationship with a llarrle of ‘primary’. 

WR4: Each draughting-callout shall be the specified dimension of at most, OIIC dimension-- 
callout-relationship with a name of ‘secondary’. 

WR5: Each draughting-callout shall not participate in a secondary dimension-callout-- 
relationship unless 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 otlc or more points, curves or anno- 
tation-occurrences to a group. 

EXPRESS specification: 

*I 
ENTITY draughting-group-assignment 

SUBTYPE OF (group-assignment); 
items : SET Cl:?] OF draughting-grouped-item; 

END-ENTITY; 
(* 

.4t,tribute definitions: 

items: t IIC draughting-grouped-items that a.re 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 dra.ugh- 
ting. ‘1 draughting-model may contain mapped-items that ~I'P the mappings of shape-- 
representations or of other draughting-models. A mapped-item that is the mapping of a 
shape-representation specifies an explicit. representat,ion of the sha.pc of a product that is to 
ho prescntrtl in the dra.wing. 11 mapped-item that is t hc mapping of another draughting-- 
model spc’cifics t hr> 11s~ of a SII b-model. 

‘I~hr~ draughting-model may contain styled-items. ‘l’llcse styleditems specify the style for a 
mapped-item that. is the mapping of a shape-representation, and provide the curve-style 
to lw IISN~ in presenting the shape-representation in t.he 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 ins the shape-- 
representation, and is projected into a view when t,he draughting-model is prescutod in 
a drawing. 

EXPRESS snecification: 

*> 
ENTITY draughting-model 

SUBTYPE OF (representation); 
UNIqUE 

URl: SELF\representation.name; 
WHERE 

WRl: SIZEOF (CJJERY (it <* SELF.items 1 
NOT (SIZEOF (['EXPLICIT-DRAuGHTING.MAPPED-ITEM', 

'EXPLICIT-DRAUGHTING.STYLED_ITEM', 
'EXPLICIT-DRAUGHTING.AXIS2~PLACEMENT'] * 

TYPEOF (it)) = I 
1)) = 0; 

WR2: SIZEOF ( QUERY (mi <* qUERY (it <* SELF.items 1 
('EXPLICIT-DRAUGHTING.MAPPED-ITEM' IN TYPEOF(i I 
NOT (SIZEOF (['EXPLICIT-DRAUGHTING.SHAPE-REPRESENTATIONJ, 

'EXPLICIT~DRAUGHTING.DRAUGHTING_MODEL'] * 
TYPEOF (mi\mapped_item.mapping_source.mapped_rapresentation)) = I 

>)I = 0; 
WR3: SIZEOF (QUERY (smi <* QUERY (si <* QUERY (it <* SELF.items 1 

('EXPLICIT-DRAUGHTING.STYLED-ITEM' IN TYPEOF(i I 
('EXPLICIT-DRAUGHTING.MAPPED_ITEMJ IN TYPEOF(si\styled-item.item))) I 
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 I 
NOT (SIZEOF (QUERY (psa <* sty.styles I 

NOT OEXPLICIT-DRAUGHTING.CURVE-STYLE' IN 
TYPEOF(psa)))) = I 

>>I = I) 
>> = 0; 

END-ENTITY; 
(* 

Formal propositions: 

URl: The name of a draughting-model shall be unique. 

WRl: Each item of a draughting-model shall be a mapped-item, styleditem, 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 aud t,llc, style applicvl to the mapped-item shall be a curvestyle. 

.\ssocia.ktl global rules: 

‘I‘lli, following ,qlol:al rrlfcs arc’ associated with t.his entity and restrict it,s use or its relationship 
with ot 11or rut ilivs: 

draughting-model-annotation-layers: ‘The draughting-model-annotation-layers ru- 
lc ensures t!iat every annotation-occurrence that is an item in a draughting-model is 
assigned lo at lrast oue layer. 

5.2.2.1.18 draughtingorganization--assignment 

A draughting-organization-assignment relates an organization to a product-definition- 
formation, a drawing-revision or a drawingsheet-revision. 

EXPRESS specification: 

*I 
ENTITY draughting-organization-assignment 

SUBTYPE OF (organization-assignment); 
assigned-items : SET [I:?] OF draughting-organization-item; 

END-ENTITY; 
(* 

Attribute definitions: 

assigned-items: ;t set of draughting-organization-items t.hat identify the product-defi- 
nition-formation, drawingrevision or drawing-sheet-revision to which the organization 
is related. 

5.2.2.1.19 draughting-person-and-organization-assignment 

A draughting-personand-organization-assignment relates a person-and-organization 
to a. product-definition-formation, a drawing-revision 01‘ a drawing-sheet-revision. 

EXPRESS specification: 

*I 
ENTITY draughting-person-and-organization-assignment 

SUBTYPE OF (person-and-organization-assignment); 
assigned-items : SET [I:?] OF draughting-organization-item; 

END-ENTITY; 
(* 

Xttributr definitions: 

assigned-items: a stt 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-personassignment relates a person to a product-definition-formation, a 
drawing-revision or a drawing-sheet-revision. 

EXPRESS specification: 

*I 
ENTITY draughting-person-assignment 

SUBTYPE OF (person-assignment); 
assigned-items : SET [I:?] 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-presenteditem 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 IS0 10303- 
202. 

EXPRESS specification: 

*I 
ENTITY draughting-presented-item 

SUBTYPE OF (presented-item); 
items : SET CI: ?I OF draughting-presented-item-select; 

WHERE 
presented-item-presentation: 

SIZEOF (QUERY (pir <* USEDIN (SELF, 
'EXPLICIT-DRAUGHTING.' t 
'PRESENTED-ITEM-REPRESENTATION.ITEM') ) 
NOT (JEXPLICIT-DRAUGHTING.DRAWING-REVISION' 

IN TYPEOF (pir.presentation)) 
>I = 0; 

END-ENTITY; 
(* 

Attribute definitions: 
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items: a set of draughting-presenteditemselect that identifies the particular product-- 
definition-formations that are presented. 

Formal propositions: 

presenteditem-presentation: Eacll presenteditem-representation shall have as its pre- 
sentation a drawing-revision. 

5.2.2.1.22 draughting-pre-definedxolour 

A draughting-pre-defined-colour is a pre-defined-colour that is identified by name. 

EXPRESS specification: 

*I 
ENTITY draughting-pre-defined-colour 

SUBTYPE OF (pre-defined-colour); 
WHERE 

WRI: SELF.name IN 
['red', 

'green', 
'blue', 
'yellow', 
'magenta', 
'cyan', 
'black', 
'white']; 

END-ENTITY; 
(* 

Formal propositions: 

WRl: 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 IS0 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 
IlaIIIc. 

ENPRESS specification: __- 

*J 
ENTITY draughting-pre-defined-curve-font 
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Table 10 - RGB colours for pre-defined colours 

Colour name 
black 
red 
green 
blue 
yellow 
magenta 
cyan 
white 

Red Green Blue 
0.0 0.0 0.0 
1.0 0.0 0.0 
0.0 1.0 0.0 
0.0 0.0 1.0 
1.0 1.0 0.0 
1.0 0.0 1.0 
0.0 1.0 1.0 
1.0 1.0 1.0 

SUBTYPE OF (pre-defined-curve-font); 
WHERE 

WRI: SELF.name IN 
[‘continuous’, 

‘chain’, 
‘chain double dash’, 
‘dashed’, 
‘dotted’] ; 

END-ENTITY; 
(* 

Formal propositions: 

WRl: 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 curvestylefbntandscaling entity is defined in the presentationappearancesche- 
ma in IS0 10303-46. 

2 - Illustrations 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 t,hat is identified by name. 
The definition of the appearance of each draughting-pre-defined-text-font is give in IS0 
3098-l. 

166 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



@IS0 IS0 10303-201:1994(E) 

Table 11 - Line segment and space lengths for pre-defined curve fonts 

Curve patt.ern / Segment / Space 1 Segment 
name 
('oiltillil0lis 
Dastlctl 
(.'tlaiu 
Cd'tiain double dasti 
Ihttcd 

(111111) 

.I.0 
7.0 
7.0 
1.0 

i 111111) 

1.5 
1 .o 
1 .o 
I .o 

(111111) 

1.0 
1.0 

Space 
(IllIn ) 

-- 

1.0 
1.0 

Segment 
(111m) 

I.0 

- _ _ - _ --__--__- _ _ - 

---- --- -- ---- 

_______- - --_____- - --._____- -_ i33ttKl 

Figure 16 - Illustration of predefined curve font lists 

EXPRESS specifica.tion : 

*I 
ENTITY draughting-pre-defined-text-font 

SUBTYPE of (pre-defined-text-font); 
WHERE 

WRI: SELF.name IN 
['ISO 3098-l font A', 'IS0 3098-l font B']; 

END-ENTITY; 
(* 

Formal propositions: 

WRl: The name of the draughting-pre-defined-text-font shall be ‘IS0 3098-I font A’ or 
‘IS0 309X-l font 13’. 
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The draughting-pre-defined-text-fonts arc: 

IS0 3098-l font A: The text font denoted as I,tlt lvriug :I ill claust :I of IS0 3098-l. 

IS0 3098-l font B: ‘1’1~0 test. font denotrtl as Lettering 13 in clause I{ of IS0 3098-I. 

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 : 

*I 
ENTITY draughting-security-classification-assignment 

SUBTYPE OF (security-classification-assignment); 
assigned-items : SET [I:?] OF classified-item; 

END-ENTITY; 
(* 

Attribute definitions: 

assigned-items: the drawing-revisions and drawing-sheet-revisions to which a security 
classification is assigned. 

5.2.2.1.26 draughting-specificationreference 

A draughting-specification-reference is the designation of an external draughting specifica- 
tion for a drawing-revision. 

EXPRESS specification : 

*I 
ENTITY draughting-specification-reference 

SUBTYPE OF (document-reference); 
specified-items : SET [I:?] OF specified-item; 

WHERE 
WRl: (SELF.assigned-document.kind.product_data-type = 

'draughting specification'); 
END-ENTITY; 
(* 

Attribute definitions: 

specified-items: t,he drawing-revisions to which a draughting spvcific.at 1011 15 ii1)pii(4. 

Formal propositions: 

WRl: Each document assigned shall br a tlra,ughling sl”‘(:ific.;lt,iotl. 
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5.2.2.1.27 draughting-subfigure-representation 

:\ draughting-subfigure-representation is a symbol-representation that collects anno- 
tation-occurrences a.s the definition of a subfigure. 

ESPRESS specification: 

*) 
ENTITY draughting-subfigure-representation 

SUBTYPE OF (symbol-representation); 
WHERE 

WRI: SIZEOF (QUERY (item <* SELF\representation.items 1 
NOT ( 
SIZEOF (['EXPLICIT-DRAUGHTING.ANN~TATI~N-OCCURRENCE', 

'EXPLICIT-DRAUGHTING.DRAUGHTING_CALLOUT', 
'EXPLICIT-DRAUGHTING.AXIS2~PLACEMENT'] * 
TYPEOF (item)) = 1 

1)) = 0; 
WR2: SIZEOF (QUERY (item <* SELF\representation.items 1 

(SIZEOF (['EXPLICIT-DRAUGHTING.ANNOTATION_OCCURRENCE', 
'EXPLICIT-DRAUGHTING.DRAUGHTING_CALLOUT'] * 
TYPEOF (item)) = 1) 

1) >= I; 
WR3: SIZEOF (QUERY (srm <* QUERY (rm <* 

USEDIN (SELF, 'EXPLICIT-DRAUGHTING.' + 
'REPRESENTATION-MAP.' + 
'MAPPED-REPRESENTATION') I 

(~EXPLICIT_DRAUGHTING.SYMBOL~REPRESENTATION-MAP') 
IN TYPEOF (rm))) 1 

NOT (SIZEOF (QUERY (a-s <* QUERY (mi <* srm.map-usage I 
(('EXPLICIT-DRAuGHTING.ANNOTATIONdSYMBOL)) 

IN TYPEOF (mi))) 1 
No-r (SIZEOF (quay (as0 <+ usEDIN (a-s, 'EXPLICIT-DRAUGHTING.' t 

'STYLED-ITEM.ITEM') I 
No-r (OEXPLICIT-DRAUGHTING.' t 

'ANNOTATION-SUBFIGURE-OCCURRENCE') 
IN TYPEOF (aso)) 

1) = 0) 
1) = 0) 

)) > 0; 
WR4: NOT (acyclic-mapped-item-usage (SELF)); 
WR5: SIZEOF (SELF.context_of_items.representations_in-context) = 1; 

END-ENTITY; 
(* 

Formal propositions: 

WRl: The items i11 it draughting-subfigure-representation shall be annotation-occurr- 
ence, draughting-callout, or axis2-placement. 

WR2: At least one of t.he items in a draughting-subfigurerepresentation shall be an 
annotation-occurrence or a. draughting-callout. 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



IS0 10303-201:1994(E) 0 c IS0 

WR3: A draughtingsubfigure-representation sha.11 be the definition of at least one an- 
notation-subfigure-occurrence. 

WR4: A draughting-subfigurerepresentation shall not be the SOUI‘W of ally mapped-- 
item that participates in its definition. 

WR5: The representation-context of a draughting-subfigure-representation shall not 
be the context of any other representation. 

Associated global rules: 

The following global rules are associated with this entity and rest,rict its use or its relationship 
with other entities: 

draughting-subfigurerepresentation-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 draughtingsymbolrepresentation 

A draughting-symbolrepresentation 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 

URl: SELF\representation.name; 
WHERE 

WRl: SIZEOF (QUERY (item <* SELF\representation.items 1 
NOT (SIZEOF (['EXPLICIT-DRAUGHTING.' + 

'ANNOTATION-CURVE-OCCURRENCE', 
'EXPLICIT-DRAUGHTING.' + 
'ANNOTATION-SYMBOL-OCCURRENCE', 
'EXPLICIT-DRAUGHTING.' + 
'ANNOTATION~FILL~AREA_OCCURRENCE', 
'EXPLICIT-DRAUGHTING.' t 
'ANNOTATION~TEXT~OCCURRENCE', 
'EXPLICIT-DRAUGHTING.' t 
'AXIS2-PLACEMENT'] * 

TYPEOF (item)) = I 
>>> = 0; 

WR2: SIZEOF (QUERY (item <* SELF\representation.items I 
(SIZEOF (['EXPLICIT-DRAUGHTING.' t 

'ANNOTATION-CURVE-OCCURRENCE', 
'EXPLICIT-DRAUGHTING.' + 
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'ANNOTATION-SYMBOL-OCCURRENCE', 
'EXPLICIT-DRAUGHTING.' f 
'ANNOTATION-FILL-AREA-OCCURRENCE', 
'EXPLICIT-DRAUGHTING.' f 
'ANNOTATION-TEXT-OCCURRENCE'] * 

TYPEOF (item)) = 1 
1)) >= 1; 

WR3: SIZEOF (QUERY (item <* SELF\representation.items 1 
('EXPLICIT_DRAUGHTING.ANN~TATI~N-SUBFIGURE-~CCURRENCEJ 
IN TYPEOF (item)) 

1) = 0; 
WR4: SIZEOF (QUERY (srm <* QUERY (rm <* 

USEDIN (SELF, 'EXPLICIT-DRAUGHTING.' + 
'REPRESENTATION-MAP.' + 
'MAPPED-REPRESENTATION') 1 

(('EXPLICIT_DRAUGHTING.SYMBOL~REPRESENTATION-MAP') 
IN TYPEOF (rm))) 1 

NOT (SIZEOF (QUERY (a-s <* QUERY (mi <* srm.map-usage I 
(('EXPLICIT-DRAUGHTING.ANN~TATI~N-SYMBOL') 

IN TYPEOF (mi))) I 
NOT (SIZEOF (QUERY (aso <* USEDIN (a-s, 'EXPLICIT-DRAUGHTING.' + 

'STYLED-ITEM.ITEM') 1 
NoT ((JEXPLICIT_DRAUGHTING.' t 

'ANNOTATION~SYMBOL~OCCURRENCE') 
IN TYPEOF (aso)) 

>> = 0) 
1) = 0) 

1) > 0; 
WR5: NOT (acyclic-mapped-item-usage (SELF)); 
WR6: SIZEOF (SELF.context_of_items.representations_in-context) = I; 

END-ENTITY; 
(* 

E'ormal propositions: 

URl: The name of a. draughting-symbol-representation slla.ll be unique. 

WRl: The items iI1 a draughting-symbol-representation shall bc annotation-curve-- 
occurrence: annotation-text-occurrence, annotation-symbol-occurrence, annotation-- 
fill-area-occurrence, or axis2-placement. 

WR2: At least one of the item in a. draughting-symbol-representation sha.ll 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 &all be the definition of at, least one anno- 
tation-symbol-occurrence. 
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WR5: No draughting-symbolrepresentation sllall be the SOIIKP of ;UI~ mapped-item 
that participates in its definition. 

WR6: The representation-context of a draughting-symbol-representation sl~all IIO~ 1~ 
the context. of any other representation. 

5.2.2.1.29 draughting-text-literal-with-delineation 

A draughting-text-literal-with-delineation is :l text-literal that specifics the delineation 
of the text as overline or underline. 

EXPRESS specification: 

*I 
ENTITY draughting-text-literal-with-delineation 

SUBTYPE OF (text-literal-with-delineation); 
WHERE 

WRI: SELF\text-literal-with_delineation.delineation IN 
['underline,, 'overline,]; 

END-ENTITY; 
(* 

Formal propositions: 

WRl: Every draughting-text-literal-with-delineation shall ha.vc tit,hcr a.n underline or an 
overline delineation. 

5.2.2.1.30 drawing-sheet-layout 

A drawing-sheet-layout is a symbol t,hat 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_wireframerepresentation 

A geometricaliy_bounded-2d_wireframerepreserltation is a shape-representation I ll;il 
represents the shape of a product, l)y two-dilnr~nsional \viwfranrr ,wo~t~c~t I-Y \vit Ilou: t opolwgc. 
These representations are formcd by 1.11~: use of two-ciiIil~~11siot~~~l poinfs a11(1 CIII‘V(‘S OIIIJ;. ;\il 
unbounded curves shall be explicitly trimmcvl UII~(*SS tli(,y ilr( rlosc~tl. ‘I‘lI(~ gw)rt~c~l ric. r>ntit.iclr 
that are used to support, the definition of anot 11car gcwnlclt ric (‘III ity hll;~ll I~OI c,sisl. t IIPIIIW~L,W i~r 
the elements set of a. geometric-set. 
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f:SA511’Ll: 15 A circulxr arc is to lw uwd to tlcfiw the corner radius on a part that. is bving rep- 
rtwnttd using a ~~~o~~~cttric~~llyI,o~l~~~~~~l~d~wir~fr~~~~~~~epr~s~~~t~ti~~~. ‘1’11~ represelltatiorl of 
that arc is a circle that is rrd’m~nccd hy a trimmed-cnrvct as its basis-curve. ‘I’he geomotricsct 
that cotltains t be s.hapt> of thra part has the trinmled~xirvc ill its sc% of dwntwth, but dots not 
contain the circle that is uwl as t lit> basis-curve. 

NOTE Tllis cnt ity &wotcs a shared scopr with the Application Intcrpwt.cd .\lodcl of IS0 103W 
202. 

ESPHESS specification: 

*) 
ENTITY geometrically_bounded_2d_wireframe_representation 

SUBTYPE OF (shape-representation); 
WHERE 

WRl: SELF.context_of_items\geometric_reprepresentation-context. 

ion. items 

coordinate-space-dimension = 2; 
WR2: SIZEOF (QUERY (item <* SELF\representation.items 1 

NOT ( 
SIzEoF (TYPEOF (item) * 

CJEXPLICIT-DRAUGHTING.GE~METRIC-CURVE-SET', 
'EXPLICIT-DRAUGHTING.AXIS2_PLACEMENT_2D', 
'EXPLICIT-DRAUGHTING.MAPPED_ITEM']) = 1 

1)) = 0; 
WR3: SIZEOF (QUERY (gcs <* QUERY (item <* SELF\representat 

('EXPLICIT-DRAUGHTING.GE~METRIC-CURVE-SET' 
IN TYPEOF (item))) 1 

NOT ( 
SIZEOF (QUERY (elem <* gcs\geometric-set.elements I 
NOT ( 
SIzEoF (TYPEOF (elem) * 

CJEXPLICIT-DRAUGHTING.LINE', 
'EXPLICIT-DRAUGHTING.HYPERBOLA', 
'EXPLICIT-DRAUGHTING.PARABOLA']) = 0 

1)) = 0 
1)) = 0; 

WR4: SIZEOF (QUERY (mi <* QUERY (item <* SELF\representation.items I 
('EXPLICIT-DRAUGHTING.MAPPED_ITEM' 

IN TYPEOF (item))) 1 
NOT ( 
'EXPLICIT~DRAUGHTING.GEOMETRICALLY_BOUNDED~2D~WIREFRAME~REPRESENTATION' 
IN TYPEOF (mi\mapped_item.mapping_source.mapped_representation) 

1)) = 0; 
WR5: SIZEOF (QUERY (gcs <* QUERY (item <* SELF\representation.items I 

('EXPLICIT-DRAUGHTING.GEOMETRIC-CURVE-SET' 
IN TYPEOF (item))) I 

NOT ( 
SIZEOF (QUERY (pl <* QUERY (elem <* gcs\geometric-set.elements 1 

('EXPLICIT-DRAUGHTING.POLYLINE' 
IN TYPEOF (elem))) 1 

NOT ( 
SIZEOF (pl\polyline.points) > 2 
1)) = 0 
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1)) = 0; 
WR6: SIZEOF (QUERY (item <* SELF\representat 

(SIZEOF (TYPEOF (item) * 
ion.items I 

0 c IS0 

['EXPLICIT~DRAUGHTING.GEOMETRIC_CURVE_SET" 
'EXPLICIT~DRAUGHTING.MAPPED~ITEM'I) = I 

1)) >= I; 
WR7: SIZEOF (QUERY (gcs <* QUERY (item <* SELF.items I 

(JEXPLICIT-DRAUGHTING.GE~METRIC-CURVE-SET' 
IN TYPEOF (item))) I 

NOT ( 
SIZEOF (QUERY (pnt <* QUERY (elem <+ gcs\geometric-set.elements 1 

(JEXPLICIT-DRAUGHTING.poINT' 
IN TYPEOF(elem))) I 

NOT ( 
SIZEOF (TYPEOF (pnt) * 

[JExPLICIT-DRAUGHTING.cARTESIAN-POINT', 
'EXPLICIT~DRAUGHTING.POINT_ON_CURVE'I) = 1 

1)) = 0 
1)) = 0; 

END-ENTITY; 
(* 

Formal propositions: 

WRl: The geometrically-bounded-2d-wireframerepresentation shall have a coordi- 
nate-space-dimension equal to two. 

WR2: The items in a geometrically-bounded-2d-wireframerepresentation 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_wireframerepresentation. 

WR4: If there is a mapped-item in a geometrically-bounded-2d_wireframerepresen- 
tation, the source of the mapped-item shall be a geometrically-bounded_2d_wireframe-- 
representation. 

WR5: Every polyline in the elements of a geometric-curve-set of a geometrically-boun- 
ded-2d-wireframerepresentation shall contain more than two distinct points. 

WR6: The items of a geometrically-bounded-2d-wireframerepresentation shall include 
at least one mapped-item or one geometric-curve-set. 

WR7: Every point in the elements of a geometric-curve-set of a geometrically-bounded-- 
2d-wireframerepresentation 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-wirefra~~e-representation: The> use-of-geometri- 
tally-bounded-2d-wireframerepresentation rule specifies that each geometrically-- 
bounded-2d-wireframe-representation shall be mapped in1.o at lea.st one other repre- 
sentation . ;~rd t h;tt t Ile only representations into which a geometrically-bounded-- 
2d-wireframe-representation is III~~)I)NI shall be draughting-model or another geo- 
metrically-hounded-2d-wireframe-representation. 

5.2.2.1.32 geornetricalAolerance_callout 

,1 geometrical-tolerance-callout is a draughting-callout 
a.nre. 

EXPRESS specificat ion : 

*I 
ENTITY geometrical-tolerance-callout 

SUBTYPE OF (draughting-callout); 
END-ENTITY; 
(* 

5.2.2.1.33 leader-directed-dimension 

that presents a geometric toler- 

:\ leader-directed-dimension is a. draughting-callout directed by a leader curve that pre- 
sents some dimcnsioli value. 

/CYPRESS suecification: 

ENTITY leader-directed-dimension 
SUBTYPE OF (leader-directed-callout); 

WHERE 
WRI: SIZEOF (QUERY (con <* SELF.contents I 

'EXPLICIT-DRAUGHTING.LEADER-CURVE' IN TYPEOF (con)))=l; 
END-ENTITY; 
(* 

Formal propositions: 

WRl: The contents of a leader-directed-dimension shall contain cxa.ctly one leader-curve. 

5.2.2.1.34 linear-dimension 

:I linear-dimension is ;1. draughting-callout direcr.ed by a dimension curve that presents a 
value of (list ancc bet.ween two &rneut.s, measured along a linear path, or presents the length of 
a linear elenicnt. 

ESPRE.S.5’ snecification: 
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*I 
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 dircrt.rd by a projection curve that presents 
a dimension value. 

EXPRESS specification: 

*I 
ENTITY ordinate-dimension 

SUBTYPE OF (projection-directed-callout); 
END-ENTITY; 
(* 

5.2.2.1.36 pre-defined-dimensionsymbol 

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 

WRI: 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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WRl: The 11a11le 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 IS0 10303. Each symbol definition includes the size of the synlbol 
prior to scaling. All of the symbols defined in Figure 17 are oriented as they appear on a. 
horizontal dimension line. 

c 
0 
d 

d 

1.5 h 

A t-c length AZ h 
co 
6 

AZ 

5!!? 60" 

Depth 

!5quare 

Conical taper 

Diameter 

R 

Radius 

Counterbore 

Slope 

SR 

Spherical radius 

Countersink 

Spherical diarmter 

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 arc length 
symbol is depicted as one line segment that forms a part of a circle. The st,art point of the 
arc line is OIL 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 a.nd the distance between the two sections. A 
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conical taper symbol is depicted as an isosreles t,riangle and a line. A line bisc:ct,inl; the 
angle divides the isosceles triangle into two equal right triangles. The origin of t.lic synibc,l 
corresponds to the intersection point of the t.wo equal sides. 

counterbore: a graphical symbol used in conjunction with a dimension value to intlicntrl 
that the dimension value specifies the size of the counterbored hole. A count.erbored hole is 
a cylindrical hole of larger diameter than its basis hole. Both holes share a COIIII~IOI~ wntrc 
axis, and the bottom of the counterbored hole is planar and perpendicular to the centrc 
axis. A counterbore symbol is depicted as an open rectangle. The origin of the synibol 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 t.han the diameter of the basis hole at the surface 
and decreases at a consta.nt, rate as a function of distance along the ccntre axis of the basis 
hole until two diameters are equal. A countersink is depicted as a.n 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 a.rrow 
with aline placed perpendicula.r to the end opposite th(> arrowIlcad. The origin of the symbol 
is the tip of the arrowhead. 

diameter: a graphical symbol used in con.junction \z.ith a ditt~cnsion value to indicate t1ia.t 
the dimension value applies diamct.rically. A dia.metrr is depict.ed as an circle crossed by a 
line going through its centrc. The origin of t.he syiitbol is the ccntrc-point of the circle. 

plus minus: a graphical symbol used in ronjunct.ion 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 t,he 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 depict4 by t,hc> letter It. The origin of t,he 
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 gra.phical symbol used in conjunct.ion with a dimension value to 
indicate that the diametral dimension \~alue applies to the surfa.ce or surfacc>s of a sphere. X 
spherical diameter is depicted a.s a. diameter symbol as not.c~i above and the lcttcr S bcforc it. 
The origin of the symbol is the geomrtricai ce11t.r~ of an ima.ginary surrounding box around 
the whole symbol. 
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spherical radius: a graphical symbol used in conjunction with a dimension value to indicate 
that the dimension value applies radially t,o all points on the dimensioned surface. A spherical 
radius is di~pictrd a the lettc‘rs S and H.. The origin of the symbol is the geometrical centre 
of an imaginary surrounding box around t.he whole syn~bol. 

square: a graphical symbol used in conjunction with a dimrnsion value to indicate that 
the dimrnsion value applies linearly to two orthogonal geometric elements which form two 
adjacent sides of a square feature. A squarc is dcpictcd as a rect.angle. The origin of the 
synibol is the geometrical cent.rc of the rectangle. 

5.2.2.1.37 pre-defined-geometrical-tolerancesymbol 

-4 pre-defined-geometrical-tolerance-symbol is a pre-defined-symbol that presents a 
geometrical tolerance and is identified by na.rne. 

EXPRESS snecification: 

*I 
ENTITY pre-defined-geometrical-tolerance-symbol 

SUBTYPE OF (pre-defined-symbol); 
WHERE 

WRl: 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: 

WRl: The name of the pre-defined-geometrical-tolerance-symbol shall be ‘angularity’, 
‘circular runout’, ‘circularity’, ‘concentrlclty’, ‘cviindririty’, ‘diameter’, ‘flatness’, ‘least material 
condition ‘, ‘maximum mat.erial condition’. ‘parallelism’, ‘perpendicularity’, ‘position’, ‘profile of 
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a line’, ‘profile of a surface’, ‘ projected tOlCl.ittlCP ZOttc~‘. .regardless of feat ur(’ siztl’. ‘st r;liglii ness‘, 

‘symmetry’, ‘target point’, or ‘t.ot.al runout’. 

Attribute value definitions: 

Figure 18 defines each pre-defined-geometrical-tolerance-symbol which ~lti~ll be supported 
by all implementations of this part, of IS0 10303. Each symbol definition includes the size> of 
the symbol prior to scaling. All of the sytttbols dc~fincd in Figure 1X arc’ orirntcd as they appcat 
in a horizontal-placed tolerance fratne. 

The pre-defined-geometrical-tolerance-symbols are: 

angularity: a graphical symbol used to define t.ltcl conditiott of a sttrface or line which is 
at the specified angle, other than 90 degrees, from i1 dat,urii plane or axis. An a.tigularity 
symbol is depicted as two line segments that form a.11 open triangle. ‘l’he first segment is 
always parallel to the baseline of the text of the ditncttsion value. -The triangle opens frotti 
left to right as depicted in Figure 18. The origin of the sytnbol is the intersection point of 
the two lines. 

circular runout: a graphical symbol used to define the tnaxitnum 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 art arrow. The origin of the 
symbol is the non-terminat,ed end of the leader line. 

circularity: a graphical sytttbol used to define t tic c~otiditiott of a surface of revolution where 
all points of the surface inkrsectcd by any plane perpendicular to a cotttttton axis or passing 
through a common centre are equidista.ttt from the axis. A circularity sytnbol is depict4 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 arc common to a da.tum axis. A concentricity 
symbol is depicted as t.wo concentric circles. The origin of t,he symbol is the com~non centre 
of the circles. 

cylindricity: a graphical symbol used to define two concentric cylinders between which all 
elements of the specified surface tnust lie. A cylindricity symbol is depicted a.s a circle, 
combined with two tangent.ial and parallel lines. The origin of the symbol is i hr\ cclttt rc of 
the circle. 

diameter: a graphical symbol used i,o indicate that the associat cltl not atintt apl)!it‘b (iiatrttlt - 
rically. A diatneter symbol is depicted as a circlr, crossed by a linr sqtnc~t~t. ‘1.11~ origirt of 
the symbol is the centre of the circle. 

flatness: a graphical symbol used to tlcfinp t.11~ allowed t)Ic pclrI)(,tl’lic.rli;l~ (lvvi;~l i011 oi >!Iri;tc.rs 
elements from the plane in which they reside. il. flilt,tlC’?S S~lllt)Ul is tlepictc:d i!:, ~~ill~ilil~~l~~~l~;~~l~. 

The origin of l.ltf? symbol is tdlca lower left, corner of t lttl ~~itt~ilIl~~l~~~l~~tt~. 
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Figure 18 - Predefined geometrical tolerance symbols 
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least material condition: a graphical symbol used to define that the given tolcrancc a~)- 
plies to the part feature at the tolerance limit where the material content is at its minimulI1. 
A least material condition symbol is depicted as a circle with the cha.racter L J)ositionc>d iii 
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 maximum. 
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 t.he 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 011 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 a.ll 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 tha.t 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 t.o define a tolera.ncc zone within which the coil- 

sidercd element or axis must lie when thr element is represented by a stra.ight 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 
segment.s. 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 sDecification : 

*) 
ENTITY pre~defined~point~marker~symbol 

SUBTYPE OF (pre-defined-symbol); 
WHERE 

WRl: SELF.name IN 
['asterisk', 

'circle', 
'dot', 
'plus', 
'square', 
‘triangle’, 
‘x’l ; 

END-ENTITY; 
(* 

Formal propositions: 

WRl: The name of the pre-defined-point-markersymbol shall be ‘asterisk’, ‘circle’, ‘dot’, 
‘plus’, ‘square’, ‘triangle’, or ‘x7. 

Attribute value definitions: 

Figure 19 defines each pre-defined-point-marker-symbol which shall be supported by all 
implementations of this part of IS0 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. 

I _ _ _ _ _ _ _ - . _------- X -------- + ___----- * - - - - - - - - 
: dot I x ; plus 

I 
I 

: asterisk 

I 

1 circle I I 
: square : triangle 

4 

Reference point of 
each marker type 

lies on intersection 
of dashed lines. 

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 a11 equilateral tri- 
angle. The origin of the triangle corresponds to the geometric ccntrc of the triangle. 011~ 
side of the triangle is parallel to the horizontal axis of the coordiuate syskn~ illto wilich t 11~ 
symbol is placed. 

x: a graphical symbol depictred as two line segments of equal Icngth ~.hat i1ltc~rscx.t at t hail 
midpoints forming t,he origin of the symhoi. Oue lint> segrnf~rrt, is at. a11 angle of ,IZ tltgrt~~s 
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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-terminatorsymbol 

A pre-defined-terminator-symbol is a pre-defined-symbol that presents a terminator a.nd 
is identified by name. 

EdYPRESS specification: 

*) 
ENTITY pre-defined-terminator-symbol 

SUBTYPE OF (pre-defined-symbol); 
WHERE 

WRI: 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: 

WRl: 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 IS0 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 
a.re 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 annot,ation curve, to which the symbol is applied, acts as a. bisector to the angle created 
l)y the two equal sides. The area within the symbol is blanked. 
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Filled arrow Unfilled amow Open arrow Blanked arrow 

Filled dot Dimension origin Blanked 
dot 

Filled box 

Blanked 
box 

Integral sytiol Slash 

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 
symbol is blanked. 

blanked dot: a gra.phical 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 squa,re 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, 
t.he 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 

WRl: SIZEOF (OUERY (con <* SELF.contents i 
'EXPLICIT-DRAUGHTING.PROJECTION_CURVE' IN TYPEOF (con)))<=i; 

END-ENTITY; 
(* 

Formal propositions: 

WRl: 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- 
components of the dimensional ated with a dimension. Individual elements presenting different 

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'9 
'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 I 

('EXPLICIT-DRAUGHTING.ANN~TATI~N-TEXT-~CCURRENCE# 
IN TYPEOF (con))) 1 

NOT (ato\representation-item.name IN 
['dimension value', 'tolerance value', 'unit text']))) = 0; 

WR3: SIZEOF (QUERY (ato <* QUERY (con <* SELF.contents 1 
(JEXPLICIT_DRAUGHTING.ANNOTATION_TEXT-~CCURRENCE' 

IN TYPEOF (con)>) I 
(ato\representation-item.name = 'dimension value') 

>> >= 1; 
WR4: SIZEOF (QUERY (dcr <* USEDIN (SELF, 'EXPLICIT-DRAUGHTING.' + 

'DIMENSION~CALLOUT~COMPONENT_RELATIONSIiIP.' + 
'RELATING-DRAUGHTING-CALLOUT') I 
dcr.name = ‘prefix’)) <= I; 

WR5: SIZEOF (QUERY (dcr <* USEDIN (SELF, 'EXPLICIT-DRAUGHTING.' + 
'DIHENSION~CALLOUT~COMPONENT_RELATIONSHIP.' + 
'RELATING-DRAUGHTING-CALLOUT') I 
dcr.name = 'suffix')) <= I; 

END-ENTITY; 
(* 

Formal propositions: 

WRl: 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 dimensioncallout-component-relationship with name of ‘prefix’. 

WR5: The structured-dimension-callout shall participate as the dimension-callout in at 
most one dimensioncallout-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 IS0 10303-46. The fol- 
lowing modifications apply to this part of IS0 10303. 

The following global rule defined in this part of IS0 10303 applies to the annotation-occur- 
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rence entity: 

- subtypemandatoryannotation-occurrence (see 5.2.3.45). 

5.2.2.2.2 application-context 

The base definition of the entity application-context is given in IS0 10303-41. The following 
modifications apply to this part of IS0 10303. 

The following global rule defined in this part of IS0 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 IS0 10303-41. 
The following modifications apply to this part of IS0 10303. 

The following global rule defined in this part of IS0 10303 applies to the application-protocol-- 
definition entity: 

- application-contextrequires-ap-definition (see 5.2.3.1). 

5.2.2.2.4 approval 

The base definition of the entity approval is given in IS0 10303-41. The following modifications 
apply to this part of IS0 10303. 

The following global rule defined in this part of IS0 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 IS0 10303-41. The following modi- 
fications apply to this part of IS0 10303. 

The following global rule defined in this part of IS0 10303 applies to the calendar-date entity: 

- calendar-dateinstantiation (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 IS0 10303-46. The following mod- 
ifica.tions apply to this part of IS0 10303. 

The following global rule defined in this part of IS0 10303 applies to the camera-image entity: 

- subtype-mandatory-cameraimage (see -5.2.3.46). 

5.2.2.2.7 camera-usage 

The base definition of the entity camera-usage is given in IS0 10303-46. The following modi- 
fications apply to this part of IS0 10303. 

The following global rule defined in this part, of IS0 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 IS0 10303-46. The following modifica- 
tions apply to this part of IS0 10303. 

The following global rule defined in this part of IS0 10303 applies to the colour-rgb entity: 

- colour_rgbinstantiation (see 5.2.3.5). 

5.2.2.2.9 curve-style 

The ba.se definition of the entity curve-style is given in IS0 10303-46. The following modifica- 
tions apply to this part of IS0 10303. 

The following global rule defined in this part of IS0 10303 applies to the curvestyle entity: 

- curvestyleinstantiation (see 5.2.3.8). 

5.2.2.2.10 curve-style-font 

The base definition of the entity curvestyle-font is given in IS0 10303-46. The following 
modifications apply to this part of IS0 10303. 

The following global rules defined in this part of IS0 10303 apply to the curve-style-font 
entity: 
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- curve-font-usage (see 5.2.3.6); 

- curvestyle-fontinstantiation (see 5.2.3.7). 

5.2.2.2.11 draughtingxallout 

The base definition of the entity draughting-callout is given in IS0 10303-101. The following 
modifications apply to this part of IS0 10303. 

The following global rule defined in this part of IS0 10303 applies to the draughting-callout 
entity: 

- subtypemandatory-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 IS0 10303-101. The following 
modifications apply to this part of IS0 10303. 

The following global rule defined in this part of IS0 10303 applies to the drawing-revision 
entity: 

- subtypemandatory-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 IS0 10303-101. The 
following modifications apply to this part of IS0 10303. 

The following global rules defined in this part of IS0 10303 apply to the drawing-sheet-- 
revision entity: 

- drawingsheet-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 drawingsheetrevision-usage 

The base definition of the entity drawing-sheet-revision-usage is given in IS0 10303-101. 
The following modifications apply to this part of IS0 10303. 
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The following global rule defined in this part of IS0 10303 applies to the drawing-sheet-- 
revision-usage entity: 

- sheets-helong.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 IS0 10303-46. The 
following modifications apply to this part of IS0 10303. 

The following global rules defined in this part of IS0 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-definedsymbol 

The base definition of the entity externally-defined-symbol is given in IS0 10303-46. The 
following modifications apply to this part of IS0 10303. 

The following global rule defined in this part of IS0 10303 applies to the externally-defined-- 
symbol entity: 

- externally-defined-symbolinstantiation (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 IS0 10303-46. The 
following modifications apply to this part of IS0 10303. 

The following global rules defined in this part of IS0 10303 apply to the externally-defined-- 
text-font entity: 

- externally-defined-textfontinstantiation (see 5.2.3.18); 

- textfont-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 IS0 10303-46. The following modi- 
fications a.pply to this part of IS0 10303. 
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The following global rule defined in this part of IS0 10303 applies to the fill-area-style entity: 

- fill-area-styleinstantiation (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 IS0 10303-46. The following 
modifications apply to this part of IS0 10303. 

The following global rule defined in this part of IS0 10303 applies to the fill-area-style-colour 
entity: 

- fill-areastyle-colourinstantiation (see 5.2.3.19). 

5.2.2.2.20 fillarea-style-tile-symbol-withstyle 

The base definition of the entity fill-area-style-tile-symbol-with-style is given in IS0 10303- 
46. The following modifications apply to this part of IS0 10303. 

The following global rule defined in this part of IS0 10303 applies to the fill-area_stylefile-- 
symbol-wit h-style entity: 

- fill-area-style-tile-symbol-constraint (see 5.2.3.21). 

5.2.2.2.21 geometricrepresentation-context 

The base definition of the entity geometric-representation-context is given in IS0 10303-42. 
The following modifications apply to this part of IS0 10303. 

The following global rule defined in this part of IS0 10303 applies to the geometric-represen- 
tation-context entity: 

- dimensionalityis-two (see 5.2.3.9). 

5.2.2.2.22 geometric-set 

The base definition of the entity geometric-set is given in IS0 10303-42. The following modi- 
fications apply to this part of IS0 10303. 

The following global rule defined in this part of IS0 10303 applies to the geometric-set entity: 

- geometricsetlayers (see 5.2.3.22). 
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5.2.2.2.23 global-unit-assigned-context 

The base definition of the ent,ity global-unit-assigned-context is given in IS0 10303-41. The 
following modifications apply to this part of IS0 10303. 

The following global rule defined in this pa.rt of IS0 10303 applies to the global-unit-assigned-- 
context entity: 

- globallength-and-angle-units (see 5.2.3.23). 

5.2.2.2.24 group 

The base definition of the entity group is given in IS0 10303-41. The following modifications 
apply to this part of IS0 10303. 

The following global rule defined in this part of IS0 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 IS0 10303-41. The following 
modifications apply to this part of IS0 10303. 

The following global rule defined in this part of IS0 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 IS0 10303-43. The following modi- 
fications apply to this part of IS0 10303. 

The following global rules defined in this part of IS0 10303 apply to the mapped-item entity: 

- draughtingsub-model-mappeditem (see 5.2.3.12); 

- drawing-sheetlayout-usa.ge (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 IS0 10303-41. The following 
modifications apply to this part of IS0 10303. 

The following global rule defined in this part of IS0 10303 applies to the measure-with-unit 
entity: 

- measure-with-unitinstantiation (see 5.2.3.25). 

5.2.2.2.28 named-unit 

The base definition of the entity named-unit is given in IS0 10303-41. The following modifi- 
cations apply to this part of IS0 10303. 

The following global rule defined in this part of IS0 10303 applies to the named-unit entity: 

- named-unitinstantiation (see 5.2.3.26). 

5.2.2.2.29 presentation-layer-assignment 

The base definition of the entity presentation-layerassignment is given in IS0 10303-46. 
The following modifications apply to this part of IS0 10303. 

The following global rules defined in this part of IS0 10303 apply to the presentation-layer-- 
assignment entity: 

- presentation-layer-assignment-constraint (see 5.2.3.27); 

- presentation-layer-assignmentrequires-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 IS0 10303-46. The 
following modifications apply to this part of IS0 10303. 

The following global rule defined in this part of IS0 10303 applies to the presentation-layer-- 
usage entity: 

- presentationlayerassignmentsequires-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 IS0 10303-46. The following 
modifications apply to this part of IS0 10303. 

The following global rule defined in this part of IS0 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 IS0 10303-46. 
The following modifications apply to this part of IS0 10303. 

The following global rules defined in this part of IS0 10303 apply to the presentation-style-- 
by-context entity: 

- presentationstyle-by-context-constraint (see 5.2.3.31); 

- presentation-style-by-contextinstantiation (see 5.2.3.32). 

5.2.2.2.33 presentation-view 

The base definition of the entity presentation-view is given in IS0 10303-46. The following 
modifications apply to this part of IS0 10303. 

The following global rules defined in this part of IS0 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 IS0 10303-46. The following 
modifications apply to this part of IS0 10303. 

The following global rules defined in this part of IS0 10303 apply to the pre-defined-colour 
entity: 

- pre-defined-colourinstantiation (see 5.2.3.34); 
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- subtypemandatory...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 IS0 10303-46. The fol- 
lowing modifications apply to this part of IS0 10303. 

The following global rules defined in this part of IS0 10303 apply to the pre-defined-curve- 
font entity: 

- curvefont-usage (see 5.2.3.6); 

- pre-defined-curvefontinstantiation (see 5.2.3.35); 

- subtypemandatory-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 IS0 10303-46. The following 
modifications apply to this part of IS0 10303. 

The following global rules defined in this part of IS0 10303 apply to the pre-defined-symbol 
entity: 

- pre-defined-symbolinstantiation (see 5.2.3.36); 

- subtypemandatory-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 IS0 10303-46. The following 
modifications apply to this part of IS0 10303. 

The following global rules defined in this part of IS0 10303 apply to the pre-defined-text-font 
entity: 

- pre-defined-textfontinstantiation (see 5.2.3.37); 

- subtypemandatory-pre-defined-textfont (see 5.2.3.52); 

- textfont-usage (see 5.2.3.56). 
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5.2.2.2.38 product 

The base definition of the entit.y product is given in IS0 10303-41. The following modifications 
apply to t,his part, of IS0 10303. 

The following global rule defined in this part of IS0 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 IS0 10303-41. The following 
modifications apply to this part of IS0 10303. 

The following global rule defined in this part of IS0 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 IS0 10303-41. The 
following modifications apply to this part of IS0 10303. 

The following global rules defined in this part of IS0 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-definitionshape 

The base definition of the entity product-definition-shape is given in IS0 10303-41. The 
following modifications apply to this part of IS0 10303. 

The following global rule defined in this part of IS0 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 IS0 10303-43. The following 
modifications apply to this part of IS0 10303. 

The following global rule defined in this part of IS0 10303 applies to the representation entity: 

- representationinstantiation (see 5.2.3.42). 

5.2.2.2.43 representation-context 

The base definition of the entity representation-context is given in IS0 10303-43. The fol- 
lowing modifications apply to this part of IS0 10303. 

The following global rule defined in this part of IS0 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 IS0 10303-41. The following 
modifications apply to this part of IS0 10303. 

The following global rule defined in this part of IS0 10303 applies to the shape-representation 
entity: 

- subtypemandatoryshape-representation (see 5.2.3.53). 

5.2.2.2.45 styled-item 

The base definition of the entity styled-item is given in IS0 10303-46. The following modifi- 
cations apply to this part of IS0 10303. 

The following global rule defined in this part of IS0 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 IS0 10303-46. The following 
modifications apply to this part. of IS0 10303. 
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The following global rule defined in this part of IS0 10303 applies to the symbol-colour entity: 

- symbol-colourinstantiation (see 5.2.3.54). 

5.2.2.2.47 terminatorsymbol 

The base definition of the entity terminator-symbol is given in IS0 10303-101. The following 
modifications apply to this part of IS0 10303. 

The following global rule defined in this part of IS0 10303 applies t,o the terminator-symbol 
entity: 

- terminatorsymbol-constraint (see 5.2.3.55). 

5.2.2.2.48 textstyle 

The base definition of the entity text-style is given in IS0 10303-46. The following modifications 
apply to this part of IS0 10303. 

The following global rule defined in this part of IS0 10303 applies to the text-style entity: 

- textstyleinstantiation (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 IS0 10303-46. The 
following modifications apply to this part of IS0 10303. 

The following global rule defined in this part of IS0 10303 applies to the text-style-for-- 
defined-font entity: 

- textstyle-for-defined-fontinstantiation (see 5.2.3.57). 

5.2.3 explicit-draughting rule definitions 

5.2.3.1 application-contextrequires-ap-definition 

The application-context-requiresap-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 IS0 10303 is draugh- 
ting, and that, this context is associated with the schema name ‘EXPLICIT-DRAUGHTING’. 

E;AYPRESS specification: 
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*> 
RULE application-context-requires-ap-definition FOR 

(application-context, application-protocol-definition); 
WHERE 

WRl: SIZEOF (C)UERY (ac <* application-context 1 
NOT (SIZEOF (CjUERY (apd -3 application-protocol-definition 1 
(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: 

WRl: 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 ‘EXPLICITDRAUGHTING’. 

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 

WRI: SIZEOF (DUERY (a <* approval 1 
NOT (SIZEOF (USEDIN (a, 'EXPLICIT-DRAUGHTING.' + 

'APPROVAL-ASSIGNMENT.' + 
'ASSIGNED-APPROVAL')) >= 1 

>>>=o; 
END-RULE; 
(* 

Argument definitions: 

approval: the set of all instances of the approval entity. 
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Formal propositions: 

WRl: Each approval shall be the assigned-approval of at least one approvaliassignment. 

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 

WRl: SIZEOF (QUERY (each <* calendar-date 1 
NOT (SIZEOF (USEDIN (each, a'>> >= 1 

1)) = 0; 
END-RULE; 
(* 

Argument definitions: 

calendar-date: the set of all instances of the calendar-date entity. 

Formal propositions: 

WRl: 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: 

*I 
RULE camera-usage-mapped-representation FOR (camera-usage); 
WHERE 

WRl: SIZEOF (QUERY (cu C* camera-usage 1 
NOT ('EXPLICIT-DRAUGHTING.DRAUGHTING_MODELJ 

IN TYPEOF (cu.mapped-representation))))=O; 
END-RULE; 
(* 

Argument definitions: 

camera-usage: the set of all instances of the camera-usage entity. 

Formal propositions: 
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WRl: Each camera-usage shall have as its mapped-representation a draughting-model. 

5.2.3.5 colourrgb-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 

WRI: SIZEOF (QUERY (each <* colour-rgb 1 
NOT (SIZEOF (USEDIN (each, 'a>> >= i 

I>> = 0; 
END-RULE; 
(* 

Argument definitions: 

colour-rgb: the set of all instances of the colour-rgb entity. 

Formal propositions: 

WRl: 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-curvefont 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 
WRI: SIZEOF (QUERY (csf <* curve-style-font I 

NOT (SIZEOF (USEDIN (cef, 'EXPLICIT-DRAUGHTING.' + 
'CURVE-STYLE.CURVE-FONT'))>=l)))=O; 

WR2: SIZEOF (QUERY (pdcf <* pre-defined-curve-font I 
NOT (SIZEOF (USEDIN (pdcf, 'EXPLICIT-DRAUGHTING.' + 

'CURVE-STYLE.CURVE-FONT'))>=i)))=O; 
WR3: SIZEOF (QUERY (edcf -c* externally-defined-curve-font I 

NOT (SIZEOF (USEDIN (edcf, 'EXPLICIT-DRAUGHTING.' + 
'CURVE-STYLE.CURVE-FONT'))>=I)))=O, 

END-RULE; 
(* 
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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: 

WRl: 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 snecification: 

*> 
RULE curve-style-font-instantiation FOR (curve-style-font); 
WHERE 

WRI: SIZEOF (QUERY 
NOT (SIZEOF 

>>> = 0; 
END-RULE; 
(* 

Argument definitions: 

(each <* curve-style-font I 
(USEDIN (each, 1’)) >= 1 

curve-style-font: the set of all instances of the curve-style-font entity. 

Formal propositions: 

WRl: Each curvestyle-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 

WRI: SIZEOF (QUERY (each <* curve-style I 
NOT (SIZEOF (USEDIN (each, “1) >= 1 

1)) = 0; 
END-RULE ; 
(* 

Argument definitions: 

curvestyle: the set of all instances of the curvestyle entity. 

Formal propositions: 

WRl: Each curvestyle shall be used at least once. 

5.2.3.9 dimensionalityis-two 

The dimensionality-is-two rule ensures that all representations are defined in two-dimensional 
coordinate systems. 

EXPRESS specification: 

*I 
RULE dimensionality-is-two FOR (geometric-representation-context); 
WHERE 

WRI: SIZEOF (QUERY (g <* geometric-representation-context t 
NOT ((g.coordinate-space-dimension = 2) 

)))=O; 
END-RULE; 
(* 

Argument definitions: 

geometric-representation-context: the set of all instances of the geometric-representa- 
tion-context entity. 

Formal propositions: 

WRl: Each geometric-representation-context shall have a coordinate-space-dimen- 
sion equal to two. 

5.2.3.10 draughting-modelannotation-layers 

The draughting-model-annotation-layers rule ensures that every annotation-occurrence 
that is an item in a draughting-model is assigned to a.t least one layer. 

EXPRESS specification: 
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RULE draughting-model-annotation-layers FOR 
(draughting-model); 

WHERE 
WRl: SIZEOF 

(OUERY (dm <* draughting-model 1 
NOT (SIZEOF (OUERY (ao <* OUERY (it <* dm\representation.items 1 

('EXPLICIT-DRAUGHTING.ANNOTATI~N-~ccuRRENCH~ IN TYPEoF (it))) I 
NOT (SIZEOF (USEDIN (ao, 'EXPLICIT-DRAUGHTING.' + 

'PRESENTATION-LAYER-ASSIGNMENT.' + 
'ASSIGNED-ITEMS')) >= I) 

I>=01 
))=O; 

END-RULE; 
(* 

Aqqment definitions: 

draughting-model: the set of all instances of the draughting-model entity. 

Formal propositions: 

WRl: 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 draughtingsubfigure-representation-layers 

The draughting-subfigure-representation-layers rule ensures that every annotation-oc- 
currence that is an item in a draughting-subfigurerepresentation is assigned to at least 
one layer. 

EXPRESS specification: 

RULE draughting-subfigure-representation-layers FOR 
(draughting-subfigure-representation); 

WHERE 
WRl: SIZEOF (OUERY (dsr <* draughting-subfigure-representation 1 

NOT (SIZEOF (OUERY (item <* dsr\representation.items I 
('EXPLICIT-DRAUGHTING.ANN~TATI~N-~CCURRENCEJ 
IN TYPEOF (item)) AND 

(SIZEOF (USEDIN (item, JExPLIcIT_DRAuGHTING.’ t 
'PRESENTATION-LAYER-ASSIGNMENT.' + 
'ASSIGNED-ITEMS'))=O) 

))=O) 
))=O; 

END-RULE; 
(* 

Argument definitions: 
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draughting-subfigurerepresentation: the set of all iltst ;IIIWS of t,hc draughting-subfigu- 

re-representation entity. 

Formal propositions: 

WRl: Every item of each draughting-subfigurerepresentation that is a11 annotation_- 

occurrence shall be one of the assigned-items of at hst one presentation-layerassign- 

ment. 

5.2.3.12 draughting-sub-modelmapped-item 

The draughting_sub_model_mapped_item r& ensures that each 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 
WRI: SIZEOF (QUERY (sr <* QUERY (mi <+ mapped-item I 

(,EXPLICIT_DRAUGHTING.SHAPE_REPRESENTATION, 
IN TYPEOF (mi.mapping_source.mapped_representation))) 1 

No-r (SIZEOF (USEDIN (sr, ,,)) = 
SIZEOF (QUERY (mr <* usmm (sr, 'EXPLICIT_DRAUGHTING.' t 

'REPRESENTATION.ITEMS') 1 
sIzEoF (C,EXPLICIT_DRAUGHTING.DRAUGHTING_MODELJ, 

'EXPLICIT_DRAUGHTING.SHAPE_REPRESENTATION'] * 
TYPEOF (mr>)= 1))) 

))=O; 
END-RULE; 

(* 

Argument definitions : 

mapped-item: the set of all instances of the mapped-item entit.y. 

Formal propositions: 

WRl: 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 rwry annotation-occurrence t 11n.t 

is an item in a drawing-sheet-revision is assigned to at lc'ast 011f' lays,. 

EXPRESS specification : 
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*> 
RULE drawing-sheet-annotation-layers FOR (drawing-sheet-revision); 
WHERE 

WRl: SIZEOF 
(QUERY (dsr <* drawing-sheet-revision 1 
NOT (SIZEOF (QUERY (ao <* QUERY (it <* dsr\representation.items 1 

(JEXPLICIT_DRAUGHTING.ANN~TATI~N-OCC~RREN~E~ IN TYPEoF (it))) I 
NOT (SIZEOF (USEDIN (ao, ‘EXPLICIT-DRAUGHTING.’ + 

‘PRESENTATION-LAYER-ASSIGNMENT.’ + 
‘ASSIGNED-ITEMS’)) >= 1) 

))=O) 
))=O; 

END-RULE ; 
(* 

Argument definitions: 

drawing-sheet-revision: the set of all instances of the drawing-sheet-revision entity. 

Formal propositions: 

WRl: Every item of each drawing-sheet-revision that is an annotation-occurrence shall 
be one of the assigned-items of at least orle presentation-layer-assignment. 

5.2.3.14 drawing-sheet-layout-usage 

The drawing-sheet-layout-usage rule ensures that a drawing-sheetlayout is mapped as 
one of the items of a drawing-sheet-revision. 

EXPRESS specification: 

*> 
RULE drawing-sheet-layout-usage FOR (mapped-item); 
WHERE 

WRI: SIZEOF (QUERY (dsl <* QUERY (mi <* mapped-item 1 
(‘EXPLICIT-DRAUGHTING.DRAWING-SHEET-LAYOUT’ 

IN TYPEOF (mi.mapping-source.mapped-representation))) 1 
NOT (SIZEOF (USEDIN (dsl, J’)) = 

SIZEOF (QUERY (dsr <* USEDIN (dsl, ‘EXPLICIT-DRAUGHTING.’ + 
‘REPRESENTATION.ITEMS’) 1 

(‘EXPLICIT-DRAUGHTING.DRAWING_SHEET_REVISIONJ 
IN TYPEOF(dsr))))) 

1) = 0; 
END-RULE ; 
(* 

‘\12r1mcnr dcfinitioris: 

mapped-item: the set, of al1 instances of the mapped-item entity. 

E‘ornial propositiorls: - ------ 
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WRl: Each mapped-item that is the mapping of a drawing-sheet-layout shall be one of 
the items in a drawingsheet-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 

WRI: SIZEOF 
(QUERY (pv <* presentation-view I 
NOT (SIZEOF (QUERY (ao <* QUERY (it <* pv\representation.items I 

('EXPLICIT-DRAUGHTING.ANN~TATI~N-OCCURRENCE' IN TYPEoF (it)>) I 
10-r (SIZEOF (USEDIN (ao, 'EXPLICIT-DRAUGHTING.' + 

'PRESENTATION-LAYER-ASSIGNMENT.' + 
'ASSIGNED-ITEMS')) >= I) 

))=O) 
>>=o; 

END-RULE; 
(* 

Argument definitions: 

presentation-view: the set of all instances of the presentation-view entity. 

Formal propositions: 

WRl: Every item of ea.& presentation-view tha.t is an annotation-occurrence shall be 
one of the assigned-items of at least one presentation-layerassignment. 

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 SDecification: 

RULE externally-defined-curve-font-instantiation FOR 
(externally-defined-curve-font); 

WHERE 
WRl: SIZEOF (QUERY (each <* externally-defined-curve-font I 

NOT (SIZEOF (USEDIN (each, ">> >= i 
1)) = 0; 

END-RULE; 
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(* 

Argument8 definitions: - 

externally-defined-curve-font: the set of all instances of the externally-defined-curve-- 
font entity. 

Formal propositions: 

WRl: Each externally-defined-curve-font shall be used at least once. 

5.2.3.17 externally~defined~symbol~instantiation 

The externally-defined-symbolinstantiation rule ensures that a externally-defined-- 
symbol is not independently instantiated. 

EXPRESS specification: 

RULE externally~defined~symbol_instantiation FOR (externally-defined-symbol); 
WHERE 

WRI: SIZEOF (QUERY (each <* externally-defined-symbol I 
NOT (SIZEOF (USEDIN (each, ‘1)) >= i 

)>I = 0; 
END-RULE ; 
(* 

Argument definitions: 

externally-defined-symbol: the set of all instances of the externally-defined-symbol en- 
tity. 

Formal propositions: 

WRl: 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 

WRI: SIZEOF (QUERY (each <+ externally-defined-text-font I 
No-r (SIZEOF (USEDIN (each, JJ>) >= i 
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)I> = 0; 
END-RULE; 
(* 

Argument definitions: 

externally-defined-text-font: the set of all instances of the externally-defined-text-font 
entity. 

Formal propositions: 

WRl: Each externally-defined-text-font shall be used at least once. 

5.2.3.19 fill-area-stylexolour-instantiation 

The fill-areastyle-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 

WRI: SIZEOF (QUERY (each <* fill-area-style-colour 1 
No-r (SIZEOF (USEDIN (each, J'>> >= 1 

1)) = 0; 
END-RULE; 
(* 

Argument definitions: 

fill-area-style-colour: the set of all instances of the fill-area-style-colour entity. 

Formal propositions: 

WRl: Each fill-area-style-colour shall be used at least once. 

5.2.3.20 fill-area-style-instantiation 

The fill-area-styleinstantiation rule ensures that a fill-area-style is not independently in-- 
stantiated. 

EXPRESS specification: 

*> 
RULE fill-area-style-instantiation FOR (fill-area-style); 
WHERE 

WRI: SIZEOF (QUERY (each <* fill-area-style 1 
NOT (SIZEOF (USEDIN (each, "1) >= 1 
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1)) = 0; 
END-RULE; 
(* 

Argument definitions: 

fill-area-style: the set of all instances of the fill-area-style entity. 

Formal propositions: 

WRl: Each fill-area-style shall be used at least once. 

5.2.3.21 fillarea-style-tilesymbol-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 fill~area~style~tile_symbol_constraint FOR 

(fill~area~style~tile~symbol_uith_style); 
WHERE 

WRl: SIZEOF (QUERY (fast <* fill~area~style~tile_symbol_vith_style 1 
(('EXPLICIT_DRAUGHTING.DEFINED_SYMBOL' IN 

TYPEOF(fast.symbol\styled-item.item)) 
AND NOT 
('EXPLICIT_DRAUGHTING.E~TERNALLY_DEFINED-SYMBOL~ IN 

TYPEOF (fast.symbol\styled-item. 
item\defined-symbol.definition))) 

1) = 0; 
END-RULE; 
(* 

Argument definitions: 

fill-area-style-tile-symbol-with-style: the set of all instances of the fill-area-style-tile-- 
symbol-wit h-style entity. 

Formal propositions: 

WRl: 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 geometricset-layers 

The geometric-set-layers rule ensures that each element of a geometric-set is assigned to 
at l.rast one layer. 

EXPRESS specification: --- 
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*I 
RULE geometric-set-layers FOR (geometric-set); 
WHERE 

WRI: SIZEOF (IJUERY (gs <* geometric-set 1 
NOT (SIZEOF (qUERY (element <* gs.elements 1 

NOT (SIZEOF (USEDIN (element, 'EXPLICIT-DRAUGHTING.' + 
'PRESENTATION~LAYER~ASSIGNMENT. + 
'ASSIGNED-ITEMS')) >=l 

)))=O 
)))=O; 

END-RULE; 
(* 

Argument definitions: 

geometric-set: the set of all instances of the geometric-set entity. 

Formal propositions: 

WRl: Every element of each geometric-set shall be one of the assigned-items of at least 
one presentation-layerassignment. 

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: 

*I 
RULE global~length~and~angle~units FOR (global-unit-assigned-context); 
WHERE 

WRI: SIZEOF (QUERY (g uac <* global-unit-assigned-context 1 
NOT (SIZEOF (guac.units)=2)))=0; 

WR2: SIZEOF (QUERY (guac <* global-unit-assigned-context I 
NOT ((SIZEOF (quERY (X <* guac.units I 

'EXPLICIT-DRAUGHTING.LENGTH_UNIT' IN TYPEOF (x)))=l) 
(SIZEOF (qUERY (x <* guac.units I 

'EXPLICIT-DRAUGHTING.PLANE_ANGLE_UNIT' IN TYPEOF (x) 
)))=O; 

END-RULE; 
(* 

Argument definitions: 

AND 

))=l 1 

global-unit-assigned-context: the set of all instances of the global-unit-assigned-context 
entity. 

Formal propositions: 

WRl: Each global-unit-assigned-context shall have exactly two elements in its set of unit,s. 
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WR2: Each global-unit-assigned-context shall have exactly one length-unit and exactly 
011e 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 mernbers of the group. 

EXPRESS specification: 

RULE group-usage-constraint FOR (group, group-assignment); 
WHERE 

WRl: SIZEOF (QUERY (g <* group I 
NOT (SIZEOF (qUERY (ga <* group-assignment I 
J3 :=: ga.assigned-group >) = 1 >>> = 0; 

END-RULE; 
(* 

Argument definitions: 

group: the set of all instances of the group entity. 

Formal propositions: 

WRl: For each instance of group, there shall be exa.ctly one instance of groupassignment 
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-wit h-unit. 

EXPRESS specification: 

RULE measure-with-unit-instantiation FOR (measure-with-unit); 
WHERE 

WRl: SIZEOF (QUERY (m <* measure-with-unit I 
No-r (SIZEOF (USEDIN (m, "1) >= 1 

1)) = 0; 
WR2: SIZEOF (QUERY (m <* measure-with-unit I 

NoT (SIZEOF (TYPEOF (m) * 
['EXPLICIT-DRAUGHTING.LENGTH_MEASURE_WITHJJNIT', 

'EXPLICIT_DRAUGHTING.PLANE_ANGLE_MEASURE-WITH-UNIT']) = 1 
1)) = 0; 

END-RULE; 
(* 
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Attribute definitions: 

measure-with-unit: the set of all inst,ances of the measure-with-unit ent,ity. 

Formal propositions: 

WRl: Each measure-with-unit shall be used at Icast. once. 

WR2: Each measure-wit h-unit shall be a length-measure-wit h-unit or a plane-angle-- 
measure-wit h-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 

WRI: SIZEOF (QUERY (n <* named-unit I 
NOT (SIZEOF (USEDIN (n, "1) >= i 

1)) = 0; 
WR2: SIZEOF (QUERY (n <* named-unit I 

NOT (SIZEOF (TYPEOF (n) * 
['EXPLICIT-DRAUGHTING.C~NVERSION-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: 

WRl: Each named-unit shall be used at least once. 

WR2: Each named-unit shah be a conversion-based-unit 01’ an siunit, z~?nd i! lexlgtk- 
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 &n 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 
WRI: SIZEOF (QUERY (pla <* presentation-layer-assignment 1 

NOT (SIZEOF (QUERY (item <* pla.assigned-items I 
NOT (SIZEOF (TYPEOF (item> * 

['EXPLICIT-DRAuGHTING.PoINT,, 
'EXPLICIT-DRAUGHTING.CURVE', 
'EXPLICIT~DRAUGHTING.ANNOTATION_OCCURRENCE'~)=l)))=O 

)))=O; 
WR2: SIZEOF (QUERY (pla <* presentation-layer-assignment I 

NOT (SIZEOF (QUERY (pnt <* QUERY (item <* pla.assigned-items I 
('EXPLICIT-DRAUGHTING.P~INT, IN TYPEoF (item))) I 

NOT (SIZEOF (USEDIN (pnt, 'EXPLICIT-DRAUGHTING., + 
'GEOMETRIC-SET.ELEMENTS')) = 0) 

)I=0 
)))=O; 

WR3: SIZEOF (QUERY (pla <* presentation-layer-assignment I 
NOT (SIZEOF (QUERY (crv <* QUERY (item <* pla.assigned-items I 

('EXPLICIT-DRAUGHTING.CURVE, IN TYPEoF (item>>> I 
NOT (SIZEOF (USEDIN (crv, 'EXPLICIT-DRAUGHTING.' + 

'GEOMETRIC-SET.ELEMENTS')) = 0) 
)I=0 

>>>=o; 
WR4: SIZEOF (QUERY (pla <+ presentation-layer-assignment I 

NOT (SIZEOF (QUERY (ao <* QUERY (item <* pla.assigned-items I 
(JEXPLICIT~DRAUGHTING.ANN~TATI~N~~CCURRENCE, 

IN TYPEOF (item))) I 
NOT (SIZEOF (QUERY (ur <* using-representations(ao) I 

NOT (SIZEOF (TYPEOF * 
['EXPLICIT-DRAUGHTING., + 

'DRAUGHTING-SUBFIGURE-REPRESENTATION', 
'EXPLICIT~DRAUGHTING.DRAUGHTINGJlODEL', 
'EXPLICIT~DRAUGHTING.DRAWING_SHEET_REVISION', 
'EXPLICIT-DRAUGHTING.PRESENTATION_VIEW'I) = 1 

?)I=0 
)))=O 

)))=O; 
END-RULE; 
i. * 

:!wirmcnt definitions: 
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presentation-layerassignment: the set of all instances of the presentation-layerassign- 
ment entity. 

Formal propositions: 

WRl: Each of the assigned-items of every presentation-layer-assignment shall be a poiut7 
curve, or annotation-occurrence. 

WR2: Every point that is one of the assigned-items of a presentation-layerassignment 
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-layerassignment 
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 
WRI: SIZEOF (QUERY (e <* presentation-layer-assignment I 

NOT (SIZEOF (QUERY (s <* presentation-layer-usage I 
e :=: s.assigrunent >> = 1 1)) = 0; 

END-RULE; 
(* 

Attribute definitions: 

presentation-layerassignment: the set of all instances of the presentation-layerassign- 
ment entity. 

presentationlayerusage: the set of all instances of the presentation-layer-usage entity. 

Formal propositions: 

WRl: For each instance of presentation-layerassignment, t,here shall be exact.ly 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 

Thr 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. 
‘I’his 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-- 
definitioxformation that is thus depicted. 

EXPRESS specification: 

RULE presentation-of-product-definition-formation FOR 
(product-definition-formation); 

WHERE 
WRi: SIZEOF (QUERY (pdf <* product-definition-formation I 

NOT ( 
(SIZEOF (USEDIN (pdf, 'EXPLICIT-DRAUGHTING.' + 

'DRAUGHTING-PRESENTED_ITEM.ITEMS'))>=i) OR 

(SIZEOF (QUERY (pd <* USEDIN (pdf, 'EXPLICIT-DRAUGHTING.' + 
'PRODUCT~DEFINITION.FORMATION') 1 

NOT ( 
SIZEOF (QUERY (pds <* QUERY (prop-def <* 

USEDIN (pd, 'EXPLICIT-DRAUGHTING.' + 
'PROPERTY~DEFINITION.DEFINITION') 1 

'EXPLICIT~DRAUGHTING.PRODUCT_DEFINITION~SHAPE' 
IN TYPEOF (prop-def)) 1 

NOT ( 
SIZEOF (QUERY (pdr <* USEDIN (pds, 'EXPLICIT-DRAUGHTING.' t 

'PROPERTY~DEFINITION_REPREPRESENTATION.' + 
'DEFINITION') 1 

'EXPLICIT~DRAUGHTING.SHAPE_DEFINITION_REPRESENTATION' 
IN TYPEOF (pdr))) >= 1 

1)) = 0 
))) = 0 
> 
>>> = 0; 

END-RULE; 
(* 

Argument definitions: 

product-definition-formation: the set of instances of t,he product-definition-formation 
entity. 

Formal propositions: 

WRl: Each product-definition-formation shall be referenced as the item of at least one 
draughting-presenteditem. or shall be referenced by at least oIle product-definition that 
is referenced by at least. OIE product-definition-shape that is referenced by at least one prop- 
erty-definition-representation that, is referenced by a.t least one property-definitiox- 
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representation. 

5.2.3.30 presentationsize-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: 

*I 
RULE presentation-size-constraint FOR (presentation-size); 
WHERE 

WRl: SIZEOF (QUERY ( ps <* presentation-size I 
NOT (JEXPLICIT-DRAUGHTING.' + 

'DRAWING~SHEET~REVISION' IN 
TYPEOF (ps.unit))))=O; 

END-RULE; 
(* 

Argument definitions: 

presentation-size: the set of all instances of the presentation-size entity. 

Formal propositions: 

WRl: 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 snecification : 

*I 
RULE presentation-style-by-context-constraint FOR 

(presentation-style-by-context); 
WHERE 

WRI: SIZEOF (QUERY (psbc <* presentation-style-by-context 1 
NOT ('EXPLICIT-DRAUGHTING.PRESENTATION-VIEW' 

IN TYPEOF (psbc.style-context) 
)))=O; 

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: 

WRl: The style-context of each presentation-style-by-context shall be presentation-- 
view. 

5.2.3.32 presentationstyle-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 

WRI: SIZEOF (QUERY (each <* presentation-style-by-context I 
NOT (SIZEOF (USEDIN (each, ">> >= i 

1)) = 0; 
END-RULE; 
(* 

Argument definitions: 

presentation-style-by-context: the set of all instances of the presentation-style-by-con- 
text entity. 

Formal propositions: 

WRl: 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: 

*I 
RULE presentation-view-presented-once FOR 

(presentation-view, 
drawing-sheet-revision); 

WHERE 
WRI: SIZEOF (QUERY (pv <* presentation-view t 

NOT ( 
SIZEOF (QUERY (r-m <* USEDIN (pv, 'EXPLICIT-DRAUGHTING.' + 

'REPRESENTATION-MAP.' + 
'MAPPED-REPRESENTATION') 1 

NOT ( 
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SIZEOF (qUERY (mi <* rm.map-usage 1 
NOT ( 
SIZEOF (QUERY (dsr <* drawing-sheet-revision 1 
(mi IN dsr\representation.items))) = I 
1)) = 0 
1)) = 0 
1)) = 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: 

WRl: Each presentation-view shall be mapped as an item in exactly one drawing-sheet- 
revision. 

5.2.3.34 pre-definedxolour-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 

WRl: SIZEOF (QUERY (each <* pre-defined-colour 1 
NOT (SIZEOF (USEDIN (each, JJ)> >= 1 

1)) = 0; 
END-RULE; 
(* 

Argument definitions: 

pre-defined-colour: the set of all instances of the pre-defined-colour entity. 

Formal propositions: 

WRl: 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

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



EXPRESS specificat ioIr : ___.--- 

IS0 10303-201:1994(E) 

RULE pre-defined-curve-font-instantiation FOR (pre-defined-curve-font); 
WHERE 

WRl: SIZEOF (QUERY (each <* pre-defined-curve-font 1 
NOT (SIZEOF (USEDIN (each, 2’)) >= 1 

1)) = 0; 
END-RULE ; 
(* 

Argument definitions: 

pre-defined-curve-font: the set of all instances of the pre-defined-curve-font entity. 

Formal propositions: 

WRl: Each pre-defined-curve-font shall be used at least once. 

5.2.3.36 pre-defined-symbol-instantiation 

The pre-defined-symbolinstantiation rule ensures that a pre-defined-symbol is not in- 
dependently instantiat,ed. 

EXPRESS specification: 

RULE pre-defined-symbol-instantiation FOR (pre-defined-symbol); 
WHERE 

WRl: SIZEOF (QUERY (each <* pre-defined-symbol I 
NOT (SIZEOF (USEDIN (each, J’)) >= i 

1)) = 0; 
END-RULE ; 
(* 

Argument definitions: 

pre-defined-symbol: the set of all instances of the predefined-symbol entity. 

Formal propositions: 

WRl: Each pre-defined-symbol shall be used at lea.st 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 inst,antiated. 

EXPRESS specification: 

223 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

--`,,,,,,,,`,`,,,,,`,```,``,,,-`-`,,`,,`,`,,`---



IS0 10303-201:1994(E) 0 c IS0 

*> 
RULE pre-defined-text-font-instantiation FOR (pre-defined-text-font); 
WHERE 

WRI: SIZEOF (CjUERY (each <* pre-defined-text-font I 
NOT (SIZEOF (USEDIN (each, JJ)) >= 1 

1)) = 0; 
END-RULE ; 
(* 

Argument definitions: 

pre-defined-text-font: the set of all instances of the pre-defined-text-font entity. 

Formal propositions: 

WRl: Each pre-defined-text-font shall be used at least once. 

5.2.3.38 product-definitioninstantiation 

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 

WRI: SIZEOF (C’jUERY (each <* product-definition 1 
NOT (SIZEOF (USEDIN (each, “1) >= i 

)>I = 0; 
END-RULE ; 
(* 

Argument definitions : 

product-definition: the set of all instances of the product-definition entity. 

Formal propositions: 

WRl: 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 rr~ferenwtl by a.1 
least one instance of product-definition-formation. ‘This rule enforces 1.11~ r(‘ctlrircirtctlt fog 
every product to have one or more versions. 

EXPRESS specification : 
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RULE product-requires-version FOR 
(product, 
product-definition-formation); 

WHERE 
WRl: SIZEOF (CjUERY (e <* product 1 

NOT (SIZEOF (QUERY (s <* product-definition-formation 1 
e :=: s.of-product )> >= I >>> = 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: 

WRl: 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: 

*I 
RULE product-shape-has-representations FOR 

(product-definition-shape); 
WHERE 

WRI: SIZEOF (CjUERY (pds <* product-definition-shape I 
NOT (SIZEOF (USEDIN (pds, 'EXPLICIT-DRAUGHTING.' + 

'PROPERTY~DEFINITION_REPREPRESENTATION.' + 
'DEFINITION')) >= I 

1)) = 0; 
END-RULE; 
(* 

Attribute definitions: -- 

product-definition-shape: the set. of all instances of the product-definition-shape entity. 

Fornml propositions: ____- 

WRl: EJach product-definition-shape shall be the definition for at least one property-- 
definition-representation. 
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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 : 

*I 
RULE representation-context-global-units FOR (representation-context); 
WHERE 

WRI: SIZEOF (CjUERY (rc <* representation-context 1 
NOT ('EXPLICIT-DRAUGHTING.' + 

'GLOBAL-UNIT-ASSIGNED-CONTEXT' IN TYPEOF (rc) 
)))=O; 

END-RULE; 
(* 

Argument definitions: 

representation-context: the set of all instances of the representation-context entity. 

Formal propositions: 

WRl: Each representation-context shall be a global-unit-assigned-context. 

5.2.3.42 representation-instantiation 

The representationinstantiation rule ensures that a representation is not independently 
instantiated. 

EXPRESS specification : 

RULE representation-instantiation FOR (representation); 
WHERE 

WRI: SIZEOF (QUERY (each <* representation 1 
NOT (SIZEOF (USEDIN (each, ">I >= 1 

1)) = 0; 
END-RULE; 
(* 

Argument definitions: 

representation: the set of all instances of the representation entity. 

Formal propositions: 

WRl: 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 
t,o exactly one drawing-revision. 

EXPRESS specification: - 

*> 
RULE sheets-belong-to-one-drawing FOR 

(drawing-sheet-revision, 
drawing-sheet-revision-usage); 

WHERE 
WRI: SIZEOF (LjUERY (dsr <* drawing-sheet-revision 1 

NOT (SIZEOF (QUERY (usage <* drawing-sheet-revision-usage I 
dsr :=: usage.area )) = I >)> = 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: 

WRl: 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 

WRi: SIZEOF (QUERY (crv <* QUERY (si <* styled-item I 
('EXPLICIT-DRAUGHTING.~URVE' IN TYPEoF (si.item))) I 
NOT (SIZEOF (quERY (sty <* crv.styles I 

NOT ((SIZEOF (sty.styles)=i) AND 
('EXPLICIT-DRAUGHTING.CURVE_STYLEJ IN TYPEOF (sty.styles[l])) 

))I=0 
)))=O; 

END-RULE; 
(* 
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Argument definitions: 

styleditem: the set of all instances of the styled-item entity. 

Formal propositions: 

WRl: Every styled-item that provides the style for a curve shall have exactly one style that 
is a curvestyle. 

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 wecification: 

*> 
RULE subtype-mandatory-annotation-occurrence FOR (annotation-occurrence); 
WHERE 

WRl: SIZEOF (QUERY (ao <* annotation-occurrence I 
NOT (JEXPLICIT_DRAUGHTING.DRAUGHTING_ANN~TATION-~CCURRENCE' 

IN TYPEOF (ao)) 
> )=O; 

END-RULE; 
(* 

Argument definitions: 

annotation-occurrence: the set of all instances of the annotation-occurrence entity. 

Formal propositions: 

WRl: Each annotation-occurrence shall be a draughting-annotation-occurrence. 

5.2.3.46 subtype-mandatory-camera-image 

The subtype-mandatory-cameraimage rule ensures that all camera-image mtities art: 

cameraimageZd-wit h-scale entities. 

EXPRESS specification: 

*> 
RULE subtype~mandatory~camera_image FOR (camera-image); 
WHERE 

WRI: SIZEOF (QUERY (ci <* camera-image 1 
NOT ('EXPLICIT_DRAUGHTING.CAMERA_IMAGE_2D_WITH-SCALEJ 

IN TYPEOF (ci) 
)))=O; 

END-RULE; 
(* 
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Argument definitions: 

IS0 10303-201:1994(E) 

camera-image: t.he set of all instances of the camera-image entity. 

Formal propositions: 

WRl: Each camera-image shall be a camera-image-2d-with-scale. 

5.2.3.47 subtype-mandatory-draughtingxallout 

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 

WRl: SIZEOF (DUERY (dc <* draughting-callout 1 
NOT (‘EXPLICIT-DRAUGHTING.DRAUGHTING_ELEHENTSJ IN 

TYPEOF (dc)) 
>>=o; 

END-RULE; 
(* 

Argument definitions : 

draughting-callout: the set of all instances of the draughting-callout entity. 

Formal propositions: 

WRl: Each draughtingcallout 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 wecification: 

*I 
RULE subtype-mandatory-drawing-revision FOR (drawing-revision); 
WHERE 

WRl: SIZEOF (QUERY (dr <* drawing-revision 1 
NOT (‘EXPLICIT_DRAUGHTING.DRAUGHTING_DRAWING-REVISION’ 

IN TYPEOF (dr)) 
))=O; 

END-RULE ; 
(* 
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Attribute definitions: 

drawing-revision: the set of all instances of the drawing-revision entity. 

Formal propositions: 

WRl: Each drawing-revision shall be a draughting-drawing-revision. 

5.2.3.49 subtype-mandatory-pre-defined-colour 

The subtype-mandatory-pre-definedxolour 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 

WRI: SIZEOF (C)UERY (pdc <* pre-defined-colour 1 
NOT ('EXPLICIT_DRAUGHTING.DRAUGHTING_PRE_DEFINED-COLO~J 

IN TYPEOF (pdc))))=O; 
END-RULE; 
(* 

Argument definitions: 

pre-defined-colour: the set of all instances of the pre-defined-colour entity. 

Formal propositions: 

WRl: 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-definedxur- 
ve-font entities are draughting-predefined-curve-font entities. 

EXPRESS specification: 

*> 
RULE subtype-mandatory-pre-defined-curve-font FOR (pre-defined-curve-font); 
WHERE 

WRI: SIZEOF (DUERY (pdcf <* pre-defined-curve-font ( 
NOT ('EXPLICIT_DRAUGHTING.DRAUGHTING_PRE_DEFINED_CURVE_FONTJ 

IN TYPEOF (pdcf))))=O; 
END-RULE; 
(* 

Argument definitions: 
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pre-defined-curve-font: the set of ail instances of the pre-defined-curve-font entity. 

Formal propositions: 

WRl: Each pre-defined-curve-font shall be a draughting-pre-defined-curve-font. 

5.2.3.51 subtype-mandatory-pre-defined-symbol 

The subtype-mandatory-pre-definedsymbol 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: 

*I 
RULE subtype-mandatory-pre-defined-symbol FOR (pre-defined-symbol); 
WHERE 

WRI: SIZEOF (CjUERY (pds <* pre-defined-symbol 1 
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']) =I 

1)) = 0; 
END-RULE; 
(* 

Argument definitions: 

pre-defined-symbol: the set of all instances of the pre-defined-symbol entity. 

Formal propositions: 

WRl: Each pre-defined-symbol shall be either a pre-defined-geometrical-tolerance-- 
symbol, pre-defined-dimension-symbol, pre-defined-point-markersymbol, 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: 

*> 

231 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



IS0 10303-201:1994(E) 0 (' IS0 

RULE subtype-mandatory-pre-defined-text-font FOR (pre-defined-text-font); 
WHERE 

WRI: SIZEOF (QUERY (pdtf <* pre-defined-text-font 1 
NOT (JEXPLICIT_DRAUGHTING.DRAUGHTING_PRE-DEFINED-TE~T-F~NT' 

IN TYPEOF (pdtf))))=O; 
END-RULE; 
(* 

Argument definitions: 

pre-defined-text-font: the set of all instances of the pre-defined-text-font entity. 

Formal propositions: 

WRl: 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-wireframerepresentation entities. 

EXPRESS specification: 

*> 
RULE subtype-mandatory-shape-representation FOR 

(shape-representation); 
WHERE 

WRI: SIZEOF (QUERY (sr <* shape-representation I 
NOT (('EXPLICIT-DRAUGHTING.' t 

'GEOMETRICALLY~BOUNDED_2D_WIREFRAME_REPRESENTATION') 
IN TYPEOF (sr) 

)))=O; 
END-RULE; 
(* 

Argument definitions: 

shape-representation: the set of all instrances of the shape-representation entity. 

Formal propositions: 

WRl: Each shape-representation shall be a geometrically-bounded_2d_wireframe-- 
representation. 

5.2.3.54 symbolxolour-instantiation 

The symbol-colour-instantiation rule ensures that a symbol-colour is not independcnt.ly 
instantiated. 

EXPRESS specification: 
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RULE symbol-colour-instantiation FOR (symbol-colour); 
WHERE 

WRI: SIZEOF (QUERY (each <* symbol-colour I 
NOT (SIZEOF (USEDIN (each, ">> >= i 

1)) = 0; 
END-RULE; 
(* 

Argument definitions: 

symbol-colour: the set of all instances of the symbol-colour entity. 

Formal propositions: 

WRl: Each symbol-colour shall be used at least once. 

5.2.3.55 terminatorsymbol-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 

WRI: SIZEOF (QUERY (ts <* terminator-symbol I 
(('EXPLICIT-DRAUGHTING.DEFINED_SYMBOL' IN TYPEOF(ts.item)) 
AND 
NOT (JEXPLICIT_DRAUGBTING.PRE_DEFINED_TERMINATOR_SYMBOLJ IN 

TYPEOF (ts.item\defined-symbo1.definitiox-t))) 
1) = 0; 

END-RULE; 
(* 

Argument definitions: 

terminator-symbol: the set of all instances of the terminator-symbol entity. 

Formal propositions: 

WRl: Ea.ch terminator-symbol t.hat 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 1 

NOT (SIZEOF (USEDIN (pdtf, 'EXPLICIT-DRAUGHTING. + 
'TEXT-LITERAL.FONT'))>=l 

)))=O; 
WR2: SIZEOF (QUERY (edtf <* externally-defined-text-font 1 

NOT (SIZEOF (USEDIN (edtf, 'EXPLICIT-DRAUGHTINS.' + 
'TEXT-LITERAL.FONT'))>=i 

>>>=o; 
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: 

WRl: 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-fontinstantiation 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 

WRl: SIZEOF (QUERY (each <* text-style-for-defined-font I 
No-r (SIZEOF (USEDIN (each, "1) >= i 

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: - 

WRl: Each text-style-for-defined-font shall be used at least once. 

5.2.3.58 textstyleinstantiation 

The text-style-instantiation rule ensures that a text-style is not independently instantiated. 

EXPRESS specification: 

*) 
RULE text-style-instantiation FOR (text-style); 
WHERE 

WRI: SIZEOF (QUERY (each <* text-style I 
hloT (SIZEOF (USEDIN (each, JJ)) >= i 

1)) = 0; 
END-RULE; 
(* 

Argument definitions: 

text-style: the set of all instances of the text-style entity. 

Formal propositions: 

WRl: Each text-style shall be used at least once. 

5.2.3.59 use-of-geometrically-bounded-2d-wireframerepresen- 
tation 

The use-of_geometrically-bounded-2d-wireframesepresentation 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-wireframerepresentation is mapped shall be draughting-model or another 
geometrically-bounded-2d-wireframerepresentation. 

EXPRESS snecification : 

*I 
RULE use_of_geometrically_bounded_2d_uireframe-representation FOR 

(geometrically_bounded_2d_uireframe_representation, 
mapped-item); 

WHERE 
WRI: SIZEOF (QUERY (gbwr <* 

geometrically_bounded_2d_vireframe_representation I 
NOT ( 
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SIZEOF (QUERY (mi <* mapped-item I 
mi.mapping-source.mapped-representation 
1)) = 0; 

:=: gbwr)) >= 1 

WR2: SIZEOF (QUERY (gbwr-map <* QUERY (mi <* mapped-item I 
('EXPLICIT-DRAUGHTING.' t 

'GEOMETRICALLY~BOUNDED~2D~WIREFRAME~REPRESENTATION') IN 
TYPEOF (mi.mapping-source.mapped-representation)) I 

NOT ( 
SIZEOF (QUERY (rep <* USEDIN (gbwr-map, 'EXPLICIT-DRAUGHTING.' + 

'REPRESENTATION.ITEMS') I 

0 c IS0 

NOT (SIZEOF (['EXPLICIT-DRAUGHTING.DRAUGHTING-MODEL', 
'EXPLICIT-DRAUGHTING.' + 
'GEOMETRICALLY_BOUNDED_2D_WIREFRAME_REPRESENTATION'~ * 

TYPEOF (rep)) = 1 
>>I = 0 
1)) = 0; 

END-RULE; 
(* 

Argument definitions : 

geometrically-bounded-2d-wireframerepresentation: the set of all instances of the geo- 
metrically-bounded-2d-wireframerepresentation entity. 

mapped-item: the set of all instances of the mapped-item entity. 

Formal propositions: 

WRl: For each instance of geometrically_bounded_2d_wireframerepresentation, 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 acyclicmapped-item-usage 

The acyclic-mapped-item-usage boolean function returns true if the giver1 representation 
contains one or more mapped-items that are a mapping of the representation it,self. 

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 1 
JDRAUGHTING~ANNOTATION~AIC.HAPPED_ITEM' IN TYPEOF (item)); 

IF SIZEOF (items) = 0 
THEN RETURN (FALSE); 
ELSE REPEAT i := I 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 sDecification: 

*I 
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 := Cl; 
i : INTEGER; 

END-LOCAL; 

IF SIZEOF (the-bag) > 0 THEN 
REPEAT i := 1 to HIINDEX (the-bag); 

the-set := the-set + the-bag cil; 
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 := Cl; 
i : INTEGER; 

END-LOCAL; 

-- create a set of all the alignments 
REPEAT i := I TO HIINDEX (ct.collected-text); 

a := a + Cct.collected-textCil.alignmentl; 
END-REPEAT; 

-- if there is more than one element in the set 
-- then not all alignments were the same 
RETuRN (SIZEOF (a)=l>; 

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: 

*I 
FUNCTION check-text-font (ct : composite-text) 

LOCAL 
f : SET OF font-select := 
i : INTEGER; 

END-LOCAL; 

Cl ; 

: BOOLEAN; 

-- 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 usingrepresentations 

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 representationitem to be used 
in a representation by being part of a tree of related representationitems. 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_bagCil; 
END-REPEAT; 

END-IF; 

-- Find the set of representation-items in which item is used. 

intermediate-items := CjUERY(z <* bag-to-set( USEDIN(item , I'>) 1 
'REPRESENTATION-SCHEMA.REPRESENTATION_ITEM' IN TYPEOF(z 

-- If the set of intermediate items is not empty; 

IF SIZEOF(intermediate-items) > 0 THEN 

-- For each element in the set, recursively add the 
-- using-representations of that element. 

REPEAT i := I TO HIINDEX(intermediate_items); 
results := results t 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 mecification : 
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*I 
END-SCHEMA; 
(* 

6 Conformance requirements 

Conformance to this part of IS0 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) p ro orma lists any conformance clas- f 
ses that may be used in claims of conformance and subsequent testing. The PICS proforma is 
provided in annex D. 

NOTE - IS0 10303-1201’) defines the abstract test suite to be used in the assessment of confor- 
mance. IS0 10303-32’) d escribes the conformance assessment process. 

“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 

243 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



IS0 10303-201:1994(E) 0 c IS0 

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 

uri: 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 
(fill-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 

url: (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 

(P erson, 
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 

wri: SELF > 0; 
END-TYPE; -- positive-length-measure 

TYPE positive-ratio-measure = ratio-measure; 
WHERE 

arl: 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, 
fill-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 
(=a, 
pica, 
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, 
lllx ) 
watt, 
Ohm. 
second, 
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becquerel, 
Pascal, 
henry, 
tesla, 
volt, 
joule, 
kelvin, 
ampere, 
gram, 
steradian, 
mole, 
lumen, 
gray s 
candela, 
farad, 
radian, 
newton, 
metre, 
ueber, 
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; 

248 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

--`,,,,,,,,`,`,,,,,`,```,``,,,-`-`,,`,,`,`,,`---



0 c IS0 IS0 10303-201:1994(E) 

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; -- trensition_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 

street-number 

street 

postal_box 

town 

: OPTIONAL label; 
: OPTIONAL label; 
: OPTIONAL label; 
: OPTIONAL label; 
: 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 
url: 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 Cl:?] OF curve; 
END-ENTITY; -- annotation-fill-area 

ENTITY annotation-fill-area-occurrence 
SUBTYPE OF (annotation-occurrence); 

fill-style-target : point; 
WHERE 

wrl: JEXPLICIT-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 

wrl : 'EXPLICIT~DRAUGHTING.GEOHETRIC_REPREPRESENTATION~ITEMJ IN TYPEOF( 
SELF); 

END-ENTITY; -- annotation-occurrence 

ENTITY annotation-subfigure-occurrence 
SUBTYPE OF (annotation-symbol-occurrence); 
WHERE 

arl: SIZEOF(QUERY ( sty <* SELF\styled-item.styles I (NOT (SIZEOF( 
sty.styles) = 1)) )) = 0; 
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wr2: SIZEOF(QUERY ( sty <* SELF\styled-item.styles 1 (NOT ( 
'EXPLICIT-DRAUGHTING.NULL_STYLE' IN TYPEOF(sty.styles[il>))) 1) 
= 0; 

wr3: 'EXPL1C1T-DRAUGHT1NG.ANN0TAT10N_SYMB0L' IN TYPEOF(SELF\ 
styled-item.item); 

ar4: '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_REPREPRESENTATION-MAP' IN TYPEOF(SELF\ 
mapped-item.mapping-source); 

ur2: 'EXPLICIT-DRAUGHTING.SYMBOL_TARGET' IN TYPEOF(SELF\mapped-item. 
mapping-target); 

wr3: 'EXPLICIT~DRAUGHTING.GEOMETRIC_REPREPRESENTATION~ITEM' IN TYPEOF( 
SELF); 

END-ENTITY; -- annotation-symbol 

ENTITY annotation-symbol-occurrence 
SUBTYPE OF (annotation-occurrence); 
WHERE 

wrl: SIZEOF(['EXPLICIT-DRAUGHTING.ANNOTATION-SYMBOL', 
'EXPLICIT-DRAUGHTING.DEFINED_SYMBOL'I * TYPEOF(SELF\ 
styled-item.item)) > 0; 

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_reprepresentation); 

wr3: 'EXPLICIT~DRAUGHTING.GEOMETRIC_REPREPRESENTATION~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 [i:?] 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 

wri: 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 [a:?] 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) - I; 
control-points : ARRAY [O: 

upper-index-on-control-points] OF 
Cartesian-point := list-to-array( 

control-points-list,O, 
upper-index-on-control-points); 

WHERE 
wrl: ('EXPLICIT-DRAUGHTING.UNIFORM-CURVE' IN TYPEoF(sELF)) 0R ( 

'EXPLICIT-DRAUGHTING.qUASI_UNIFORM_CURVE' IN TYPEOF(SELF)) 
0R ('EXPLICIT-DRAUGHTING.BEZIER-CURVE' IN TYPE~I=(~EL.F)) ort ( 
'EXPLICIT-DRAUGHT1NG.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:?1 OF INTEGER; 
knots : LIST [2:?1 OF parameter-value; 
knot-spec : knot-type; 

DERIVE 
upper-index-on-knots : INTEGER := SIZEOF(knots); 

WHERE 
wri: 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 
wri: valid-calendar-date(SELF); 

END-ENTITY; -- calendar-date 

ENTITY camera-image 
SUBTYPE OF (mapped-item); 
WHERE 

wrl: '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_REPREPRESENTATION~ITEM' IN TYPEOF( 
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-MODELsD2' 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\c~era-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 

wrl: (SIZEOF(USEDIN(SELF,'EXPLICIT_DRAUGHTING.' t 
'ITEM-DEFINED-TRANSFORMATION. ' + 'TRANSFORM-ITEM-I')) t 
SIZEOF(USEDIN(SELF,'EXPLICIT_DRAUGHTING.' + 
'REPRESENTATIONJlAP.MAPPING_ORIGIN'))) > 0; 

wr2: SIZEOF(USEDIN(SELF,'EXPLICIT_DRAUGHTING.' + 'STYLED-ITEM.ITEM')) 
= 0; 

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 

wrl: NOT (JEXPLICIT_DRAUGHTING.PRESENTATI~N-REPRESENTATI~NJ IN 
TYPEOF(SELF\representation_map.mapped_representation)); 

wr2: JEXPLICIT-DRAUGHTING.CAMERA-MODEL' IN TYPEOF(SELF\ 
representation-map.mapping_origin); 

END-ENTITY; -- camera-usage 

ENTITY Cartesian-point 
SUBTYPE OF (point); 

coordinates : LIST [I:31 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 
wrl: (0 <= red) AND (red <= 1); 
wr2: (0 <= green) AND (green <= I); 
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 Cl:?] OF composite-curve-segment; 
self-intersect : LOGICAL; 

DERIVE 
n-segments : INTEGER := SIZEOF(segments); 
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closed-curve : LOGICAL := segments[n-segmentsl.transition 0 
discontinuous; 

WHERE 
wri: ((NOT closed-curve) AND (SIZEOF(qUERY ( temp <* segments 1 ( 

temp.transition = discontinuous) )) = 1)) OR (closed-curve 
AND (SIZEOF(qUERY ( temp <* segments 1 (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 [I:?] OF composite-curve FOR segments; 

WHERE 
wrl: JEXPLICIT-DRAUGHTING.BOUNDED_CURVEJ IN TYPEOF(parent-curve); 

END-ENTITY; -- composite-curve-segment 

ENTITY composite-text 
SUBTYPE OF (geometric-representation-item); 

collected-text : SET [2:?1 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 [I:?] 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 [I:?] 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 ['prefixJ,JsuffixJ]; 
wr2: 'EXPLICIT~DRAUGHTING.STRUCTURED_DIMENSION~CALLOUT' IN TYPEOF( 

SELF.relating-draughting-callout); 
wr3: SIZEOF(TYPEOF(SELF.related-draughting-callout) * [ 

'EXPLICIT-DRAUGHTING.LEADER_DIRECTED_CAL', 
'EXPLICIT~DRAUGHTING.PROJECTION_DIRECTED~CALLOUT'J 
'EXPLICIT~DRAUGHTING.DIMENSION_CURVE_DIRECTED~CALLOUT', 
'EXPLICIT~DRAUGHTING.STRUCTURED~DIMENSION~CALLO~']) = 0; 

wr4: (SELF.related-draughting_callout.contents * SELF. 
relating-draughting-cal1out.content.s) = 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 [JprimaryJ,JsecondaryJ]; 
wr2: SIZEOF(TYPEOF(SELF.relating_draughting-callout) * [ 

'EXPLICIT-DRAUGHTING.ANGULAR_DIMENSION', 
'EXPLICIT-DRAUGHTING.CURVE_DIMENSION', 
'EXPLICIT-DRAUGHTING.DIAMETER_DIHENSION'J 
'EXPLICIT-DRAUGHTING.LEADER-DIRECTED-DIMENSION', 
'EXPLICIT-DRAUGHTING.LINEAR~DIMENSION', 
'EXPLICIT-DRAUGHTING.ORDINATE_DInENSION'J 
'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 

wri: SIZEOF(USEDIN(SELF,'EXPLICIT_DRAUGHTING.' + 
'DIMENSION~CURVE~TERMINATOR.ANNOTATED_DIMENSION~' + 'CURVE')) 
<= 2; 

wr2: SIZEOF(USEDIN(SELF,JEXPLICIT_DRAUGHTING.J + 
'DIMENSION-CURVE-DIRECTED-CALLOUT.CONTENTS')) >= 1; 

wr3: (SIZEOF(qUERY ( dct-1 <* USEDIN(SELF,'DRAUGHTING_ELEMENT_' t 
'SCHEMA.DIMENSION~CURVE~TERMINATOR.ANNOTATED~DIMENSION~' + 
'CURVE') I (dct-l.role = origin) )) <= 1) AND (SIZEOF( 
UUERY ( dct-2 <* USEDIN(SELF,'DRAUGHTING_ELEMENT-' + 
'SCHEMA.DIMENSION~CURVE~TERMINATOR.ANNOTATED~DIMENSION~' + 
'CURVE') 1 (dct-2.role = target) >> <= I); 

END-ENTITY; -- dimension-curve 

ENTITY dimension-curve-directed-callout 
SUBTYPE OF (draughting-callout); 
WHERE 

wrl: SIZEOF(QUERY ( d-c <* SELF.contents I ( 
'EXPLICIT-DRAUGHTING.DIMENSION_CURVE' IN TYPEOF(d-c)) )) = 1; 

wr2: SIZEOF(SELF.contents) >= 2; 
END-ENTITY; -- dimension-curve-directed-callout 

ENTITY dimension-curve-terminator 
SUBTYPE OF (terminator-symbol); 

role : dimension-extent-usage; 
WHERE 

wrl: JEXPLICIT-DRAUGHTING.DIMENSION_CURVEJ IN TYPEOF(SELF\ 
terminator-symbol.annotated-curve); 

END-ENTITY; -- dimension-curve-terminator 

ENTITY dimension-pair 
SUBTYPE OF (draughting-callout-relationship); 
WHERE 

wrl: SELF.name IN ['chainedJ,'parallelJ]; 
wr2: SIZEOF(TYPEOF(SELF.relating_draughting-callout) * [ 

'EXPLICIT-DRAUGHTING.ANGULAR-DIMENSION' 
'EXPLICIT-DRAUGHTING.CURVE_DIMENSION', 
'EXPLICIT-DRAUGHTING.DIAMETER_DIMENSION 
'EXPLICIT-DRAUGHTING.LINEAR_DIMENSION', 
'EXPLICIT-DRAUGHTING.ORDINATE_DIMENSION 
'EXPLICIT~DRAUGHTING.RADIUS_DIMENSION'] 

1 

, 

= 1. 

wr3: SIZEOF(TYPEOF(SELF.related_draughting_callout) * [ 
'EXPLICIT-DRAUGHTING.ANGULAR_DIMENSION', 
'EXPLICIT-DRAUGHTING.CURVE_DIMENSION', 
'EXPLICIT-DRAUGHTING.DIAMETER_DIMENSION', 
'EXPLICIT-DRAUGHTING.LINEAR_DIMENSION', 
'EXPLICIT-DRAUGHTING.ORDINATE_DIMENSION', 
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'EXPLICIT-DRAUGHTING.RADIUS-DIMENSION']) = 1; 
END-ENTITY; -- dimension-pair 

ENTITY dimensional-exponents; 
length-exponent : REAL; 
mass-exponent : REAL; 
time-exponent : REAL; 
electric-current-exponent : REAL; 
thermodynamic-temperature-exponent : REAL; 
amount-of-substance-exponent : REAL; 
luminous-intensity-exponent : REAL; 

END-ENTITY; -- dimensional-exponents 

ENTITY direction 
SUBTYPE OF (geometric-representation-item); 

direction-ratios : LIST [2:31 OF REAL; 
WHERE 

vri: SIZEOF(OUERY ( tmp <* direction-ratios I (tmp <> 0) )) > 0; 
END-ENTITY; -- direction 

ENTITY document; 
id : identifier; 
name : label; 
description : text; 
kind : document-type; 

UNIOUE 
url : id; 

END-ENTITY; -- document 

ENTITY document-reference 
ABSTRACT SUPERTYPE; 

assigned-document : document; 
source : label; 

END-ENTITY; -- document-reference 

ENTITY document-type; 
product-data-type : label; 

END-ENTITY; -- document-type 

ENTITY draughting-annotation-occurrence 
SUBTYPE OF (annotation-occurrence); 
WHERE 

curve-has-curve-style : 
(NOT (JEXPLICIT_DRAUGHTING.ANN~TATI~N-CUR~E-~CCURRENCE' 

IN TYPEOF(SELF))) OR (sIZEOF( 
OUERY ( sty <* SELF\ 
styled-item.styles I (NOT CC 
SIZEOF(sty.sty1e.s) = I) AND ('EXPLICIT~DRAUGHTING.CURVESTYJE~ 
IN TYPEOF(sty.styles[ll)))) 1) 
= 0); 

fill-area-has-fill-style : 
(NOT ('EXPLICIT~DRAUGHTING.ANNOTATION_FILL_AREA~OCCURRENCE' 
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IN TYPEOF(SELF))) OR (SIZEOF( 
OUERY ( sty <* SELF\ 
styled-item.styles I (NOT (( 
SIZEOF(sty.styles) = I) AND (JEXPLICIT-DRAuGHTING.FILL-AREA-STYLE' 
IN TYPEOF(sty.styles[ll)))) >) 
= 0); 

styled-fill-boundaries : 
(NOT ('EXPLICIT~DRAUGHTING.ANNOTATION_FILL_AREA~OCCURRENCE' 

IN TYPEOF(SELF))) OR (SIZEOF( 
OUERY ( bound <* SELF\ 
styled-item.item\ 
annotation~fill~srea. 
boundaries I (NOT (SIZEOF( 
OUERY ( si <* USEDIN(bound, 
'EXPLICIT-DRAUGHTING.' + 
J-STYLED-ITEM.ITEMJ) I (JEXPLICIT-DRAUGHTING.' + 
'ANNOTATION~CURVE~OCCURRENCE' 
IN TYPEOF( )) > 0)) )) = 
0); 

symbol~has~symbol~style : 
(NOT (JEXPLICIT_DRAUGHTING.ANN~TATI~N-SYMB~L-~CCU~ENCE' 

IN TYPEOF(SELF))) OR (SIZEOF( 
OUERY ( sty <* SELF\ 
styled-item.styles I (NOT (( 
SIZEOF(sty.styles) = I> AND ( 
SIZEOF(TYPEOF(sty.stylesCll) 
* CJEXPLICIT-DRAUGHTING.SYMBOL_STYLEJ, 
'EXPLICIT-DRAUGHTING.NULL-STYLE']) 
= I))> >> = 0); 

allowable~symbol~representations : 
(NOT ((JEXPLICIT_DRAUGHTING.ANNOTATION_SYMBOL-OCCURRENCEJ 

IN TYPEOF(SELF)) AND (JEXPLICIT-DRAUGHTING.ANNOTATION_SYMBOLJ 
IN TYPEOF(SELF\styled-item. 
item)))) OR (SIZEOF([ 
'EXPLICIT-DRAUGHTING.' + 'DRAUGHTING~SYMBOL~REPRESENTATION', 
'EXPLICIT~DRAUGHTING.' + 'DRAUGHTING~SUBFIGURE_REPREPRESENTATION'] 
* TYPEOF(SELF\styled-item. 
item\mapped-item. 
mapping-source. 
mapped-representation)) = 1); 

text-has-text-style : 
(NOT (JEXPLICIT_DRAUGHTING.ANN~TATI~N-TEXT_OCCURRENCEJ 

IN TYPEOF(SELF))) OR (SIZEOF( 
QUERY ( sty <* SELF\ 
styled-item.styles I (NOT (( 
SIZEOF(sty.styles) = I) AND (JEXPLICIT-DRAUGHTING.TEXT_STYLEJ 
IN TYPEOF(sty.styles[ll)))) )> 
= 0); 

text-not-nested : 
(NOT ((JEXPLICIT_DRAUGHTING.ANN~TATION_TEXT_OCCURRENCEJ 

IN TypEoF(sELF)) AND ('EXPLICIT-DRAUGHTING.C~MPOSITE_TEXTJ 
IN TYPEOF(SELF\styled-item. 
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item)))) OR (SIZEOF( 
QUERY ( text <* SELF\ 
styled-item.item\ 
composite-text.collected_text 

I (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) * 

CJEXPLICIT-DRAUGHTING.C~MP~SITE-TEXT’, 
‘EXPLICIT~DRAUGHTING.TEXT~LITERAL’~) = 1)); 

text-alignment-literals : 
(NOT ((JEXPLICIT_DRAUGHTING.ANN~TATI~N-TEXT-~~CURRENCE’ 

IN TYPEOF(SELF)) AND (JEXPLICIT-DRAuGHTING.TEXT-LITERAL’ 
IN TYPEOF(SELF\styled-item. 
item)))) OR (SELF\styled-item 
.item\text-literal.alignment 
IN [‘baseline left), 
‘baseline centre’, 
‘baseline right ‘1) ; 

text~alignment~composites : 
(NOT ((JEXPLICIT_DRAUGHTING.ANNOTATION_TEXT_OCCURRENCEJ 

IN TYPEOF(SELF)) AND (JEXPLICIT-DRAuGHTING.coMP~sITE-TEXT’ 
IN TYPEOF(SELF\styled-item. 
item))>) OR (SIzE0F( 
OUERY ( literal <* 
OUERY ( text <* SELF\ 
styled-item.item\ 
composite-text.collected_text 

I (JEXPLICIT-DRAUGHTING.TEXT-LITERAL’ 
IN TYPEOF(text)) ) I (NOT ( 
literal. alignment IN [ 
‘baseline left’, 
‘baseline centre’, 
‘baseline right’])) )) = 0); 

text-literal-not-rotated : 
NOT ((‘EX~LI~IT_DRAUGHTING.ANN~TATION-TEXT_OCCURRENCEJ 

IN TwEoF(sEw)) AND (JEXPLICIT-DRAUGHTING.TEXT_LITERALJ 
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.ANN~TATI~N-TEXT_OCCURRENCE’ 

IN TYpEOF(SELF)) AND (‘EXPLICIT-DRAUGHTING.COMPOSITE_TEXTJ 
IN TYPEOF(SELF\styled-item. 
item)))) OR (SIZEOF( 
OUERY ( literal <* 
QUERY ( text <* SELF\ 
styled-item. item\ 
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composite-text.collected_text 
I (JEXIJLICIT-DRAUGHTING.TEXT_LITERALJ 

IN TYPEOF(text)) ) 1 EXISTS( 
literal.placement\ 
axis2-placement-2d. 
ref-direction) )) = 0); 

single-text-alignment : 
(NOT ((JEXPLICIT_DRAUGHTING.ANN~TATI~N-TEXT-~CCURRENCB' 

IN TYPEOF(SELF)) AND (JEXPLICIT-DRAUGHTING.COMP~SITE-TEXT' 
IN TYPEOF(SELF\styled-item. 
item)))) OR 
check-text-alignment(SELF\ 
styled-item. item); 

single-text-font : 
(NOT (('EXPLICIT_DRAUGHTING.ANN~TATI~N-TEXT-~CCURRENCE' 

IN TYPEOF(SELF)) AND (JEXPLICIT-DRAuGHTING.C0MP0SITE-TEXT' 
IN TYPEOF(SELF\styled-item. 
item)))) OR check-text-font( 
SELF\styled-item.item); 

allowable~text~literals : 
(NOT (('EXPLICIT_DRAUGHTING.ANN~TATI~N-TEXT-~CCURRENCEJ 

IN TYPEOF(SELF)) AND (JEXPLICIT-DRAUGHTING.COMPOSITE_TEXTJ 
IN TYPEOF(SELF\styled-item. 
item)))) OR (SIZEOF( 
OUERY ( literal <* 
OUERY ( text <* SELF\ 
styled-item.item\ 
composite-text.collected_text 

I ('EXPLICIT-DRA~GHTING.TEXT-LITERAL' 
IN TYPEOF(text)) > 1 (NOT ( 
SIZEOF(TYPEOF(litera1) * [ 
'EXPLICIT-DRAUGHTING.' + 'TEXT~LITERAL~WITH~BLANKING_BOX', 
'EXPLICIT-DRAUGHTING.' t 'TEXT~LITERAL~WITH~ASSOCIATED_CURVES']) 
= 0)) 1) = 0); 

styled-text-literal-curves : 
(NOT (('EXPLICIT_DRA~GHTING.ANN~TATI~N-TEXT_OCCURRENCEJ 

IN TYPEoF(sELF)) AND ('EXPLICIT-DRAUGHTING.' + 
'TEXT~LITERAL~WITH~ASSOCIATED_CURVES' 
IN TYPEOF(SELF\styled-item. 
item)))) OR (SIZEOF( 
OUERY ( crv <* SELF\ 
styled_item.item\text_literal_with_associated-curves 
.associated-curves I (NOT ( 
SIZEOF(OUERY ( si <* USEDIN( 
crv,'EXPLICIT-DRAUGHTING.' t 
JsTYLEDxrEM.rTEM~) I ('EXPLICIT-DRAUGHTING.' t 
'ANNOTATION~CURVE~OCCURRENCE' 
IN TYPEOF( )) > 0)) )) = 
0); 

styled-composite-text-curves : 
(NOT (('EXPLICIT_DRAUGHTING.ANN~TATI~N-TEXT_OCCURRENCEJ 

IN TYPEoF(sELF)) AND ('EXPLICIT-DRAUGHTING.' t 
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'COHPOSITE~TEXT~WITH_ASSOCIATED_CURVES' 
IN TYPEOF(SELF\styled-item. 
item)))) OR (SIZEOF( 
QUERY ( crv <* SELF\ 
styled_item.item\composite_text_vith_associated-curves 
.associated-curves I (NOT ( 
SIZEOF(CjUERY ( si <* USEDINt 
crv,'EXPLICIT-DRAUGHTING.' + 
'STYLED-ITEM.ITEM') I (JEXPLICIT-DRAUGHTING.' + 
'ANNOTATION~CURVE~OCCURRENCE' 
IN TYPEOF( )) > 0)) >) = 
0); 

curve-style-has-width : 
SIZEOF(qUERY ( cs <* 

QUERY ( sty <* SELF\ 
styled-item.styles I (JEXPLICIT-DRAUGHTING.CURVE-STYLE' 
IN TYPEOF(sty.stylesCll)) > 

I (NOT ((JEXPLICIT-DRAUGHTING.LRNGTH-WEASURE-WITH..UNIT' 
IN TYPEOF(cs.styles[ll\ 
curve-style.curve-width)) AND 

('EXPLICIT-DRAUGHTING.POSITIVE-LENGTH-MEASURE' 
IN TYPEOF(cs.styles[l]\ 
curve-style.curve-width. 
value-component)))) >> = 0; 

tiling-constraints : 
SIZEOF(qUERY ( fas <* 

QUERY ( sty <* SELF\ 
styled-item.styles I ('EXPLICIT-DRAUGHTING.FILL_AREA_STYLEJ 
IN TYPEOF(sty.stylesCll)) ) 

I (NOT ((SIZEOF( 
QUERY ( fs <* fas.stylesCll\ 
fill~area~style.fill_styles 

I (JEXPLICIT-DRAUGHTING.FILL_AREA_STYLE-TILES) 
IN TYPEOF( >) <= I> AND ( 
SIZEOF(GUERY ( fst <* 
QUERY ( fs <* fas.styles[l]\ 
fill~area~style.fill_styles 

I (JEXPLICIT-DRAUGHTING.FILL_AREA_STYLE-TILES) 
IN TYpEoF( > I (NOT ( 
SIZEOF(fst.tiles) = I>> )> = 
0))) >I = 0; 

hatching-constraints : 
SIZEOF(qUERY ( fas <* 

UUERY ( sty <* SELF\ 
styled-item.styles I ('EXPLICIT~DRAUGHTING.FILL_AREA_STYLE' 
IN TYPEOF(sty.styles[l])) ) 

I (NOT (SIZEOF( 
QUERY ( fst <* QUERY ( fs <* 
fas.styles[ll\fill~area_style 
.fill-styles I (JExPLIcIT-DRAUGHTING.FILL_AREA_STYLE_HATCHINGJ 
IN TYPEOF( 1 I (NOT (fst.point-of-reference-hatch-line 
:=: fst.pattern-start)) )) = 
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0)) )) = 0; 
text-style-constraint : 

SIZEOF(qUERY ( ts <* 
QUERY ( sty <* SELF\ 
styled-item.styles I (JEXPLICIT-DRAUGHTING.TEXT-STYLE' 
IN TYPEOF(sty.styles[ll)) > 

I (NOT ('EXPLICIT~DRAUGHTING.TEXT_STYLE_UITH_BOX~CHARACTERISTICS' 
IN TYPEOF(ts.styles[ll))) )> 
= 0; 

text-style-characteristics : 
SIZEOF(qUERY ( ts <* 

QUERY ( sty <* SELF\ 
styled-item.styles I (( 
'EXPLICIT-DRAUGHTING.' + 'TEXT-STYLE-WITH-BOX-CHARACTERISTICS') 
IN TYPEOF(sty.styles[ll)) > 

I (NOT (SIZEOF(ts.styles[l]\text_style_vith_box-characteristics 
.box-characteristics) = 4)) >) 
= 0; 

END-ENTITY; -- draughting-annotation-occurrence 

ENTITY draughting-approval-assignment 
SUBTYPE OF (approval-assignment); 

approved-items : SET Cl:?] OF approved-item; 
WHERE 

wrl: SIZEOF(qUERY ( item <* approved-items 1 ( 
JEXPLICIT-DRAUGHTING.DRAWING_REVISIONJ IN TYPEOF(item)) )) 
<= I; 

END-ENTITY; -- draughting-approval-assignment 

ENTITY draughting-callout 
SUBTYPE OF (geometric-representation-item); 

contents : SET [I:?] OF draughting-callout-element; 
END-ENTITY; -- draughting-callout 

ENTITY draughting-callout-relationship; 
name : label; 
description : text; 
relating-draughting-callout : draughting-callout; 
related-draughting-callout : draughting-callout; 

END-ENTITY; -- draughting-callout-relationship 

ENTITY draughting-contract-assignment 
SUBTYPE OF (contract-assignment); 

items : SET cl:?] OF contracted-item; 
END-ENTITY; -- draughting-contract-assignment 

ENTITY draughting-drawing-revision 
SUBTYPE OF (drawing-revision); 
WHERE 

drawing-requires-sheets : 
(SIZEOF(USEDIN(~ELF,'EXPLICIT-DRA~GHTING.AREA-IN-~ET.IN-~ETJ)) 

>= I) AND (SIZEOF( 
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OUERY ( ais <* USEDIN(SELF, 
'EXPLICIT-DRAUGHTING.' + 
'AREA-IN-SET.IN-SET') I (NOT 
('EXPLICIT~DRAUGHTING.DRAWING_SHEET_REVISION' 
IN TYPEOF(ais.area))) )) = 0); 

drawing-approval-has-date : 
SIZEOF(OUERY ( app-ass <* 

USEDIN(SELF, 
'EXPLICIT-DRAUGHTING.' + 
'DRAUGHTING~APPROVAL_ASSIGNMENT.APPROVED~ITEMS') 

I (NOT (SIZEOF(USEDIN( 
app-ass.assigned-approval, 
'EXPLICIT~DRAUGHTING.APPROVAL_DATE~TIME.DATED~APPROVAL')) 
= 1)) )) = 0; 

sheet-approval-has-date : 
SIZEOF(OUERY ( ais <* USEDIN( 

SELF,'EXPLICIT-DRAUGHTING.' + 
'AREA~IN~SET.IN~SET') I ( 

NOT (SIZEOF( 
CJUERY ( app-ass <* USEDIN(ais 
.area,'EXPLICIT-DRAUGHTING.' 
+ 'DRAUGHTING~APPROVAL~ASSIGNMENT.APPROVED~ITEMS') 

I (NOT (SIZEOF(USEDIN( 
app-ass.assigned-approval, 
'EXPLICIT~DRAUGHTING.APPROVAL_DATE_TIME.DATED~APPROVAL')) 
= 1)) )) = 0)) )) = 0; 

drawing-approval-has-authorization : 
SIZEOF(OUERY ( app-ass <* 

USEDIN(SELF, 
'EXPLICIT-DRAUGHTING.' t 
'DRAUGHTING~APPROVAL_ASSIGNMENT.APPROVED~ITEMS') 

I (NOT (SIZEOF(USEDIN( 
app-ass.assigned-approval, 
'EXPLICIT-DRAUGHTING.' t 
'APPROVAL~PERSON~ORGANIZATION.AUTHORIZED~APPROVAL')) 
>= 1)) )) = 0; 

sheet-approval-has-authorization : 
SIZEOF(OUERY ( ais <* USEDIN( 

SELF,'EXPLICIT-DRAUGHTING.' t 
'AREA~IN~SET.IN~SET') 1 ( 

NOT (SIZEOF( 
OUERY ( app-ass <* USEDIN(ais 
.area,JEXPLICIT-DRAUGHTING.J 
+ 'DRAUGHTING~APPROVAL~ASSIGNMENT.APPROVHD~ITEMS') 

I (NOT (SIZE~F(USEDIN( 
app-ass.assigned-approval, 
'EXPLICIT-DRAUGHTING.' t 
'APPROVAL~PERSON~ORGANIZATION.AUTHORIZED~APPROVAL')) 
>= 1)) )) = 0)) )) = 0; 

drawing-title : 
SIZEOF(USEDIN(SELF,'EXPLICIT~DRAUGHTING.DRAUGHTING~TITLE.ITEMS')) 

<= 1; 
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sheet-title : 
SIZEOF(QUERY ( ais <* USEDIN( 

SELF"EXPLICIT-DRAUGHTING.' + 
'AREA-IN-SET.IN-SET') 1 ( 

NOT (SIZEOF(USEDIN(ais.area, 
'EXPLICIT-DRAUGHTING.' + 
'DRAUGHTING-TITLE.ITEMS')) <= 
1)) 1) = 0; 

allowable~items~of~sheet: 
SIZEOF (QUERY (ais <* USEDIN (SELF, 'EXPLICIT-DRAUGHTING.' + 

'AREA-IN-SET.IN-SET') I 
NOT (SIZEOF (QUERY (item <* ais.area\representation.items 1 

NOT (SIZEOF (['EXPLICIT-DRAUGHTING.ANN~TATI~N-0CCuRRENCE', 
'EXPLICIT-DRAUGHTING.MAPPED_ITEM', 
'EXPLICIT-DRAUGHTING.AXIS2_PLACEMENT', 
'EXPLICIT-DRAUGHTING.PLANAR_BOX'] * 

TYPEOF(item)) = I) 
1) = 0) 

>> = 0; 
sheet-contains-view-or-annotation: 

SIzEoF (QUERY (ais <* usEDIN (SELF, 'EXPLICIT-DRAUGHTING.' + 
'AREA-IN-SET.IN-SET') 1 

NOT (SIZEOF (QUERY (item -++ ais.area\representation.items I 
(SIZEOF (['EXPLICIT-DRAUGHTING.ANN~TATION_OCCURRENCE', 

'EXPLICIT-DRAUGHTING.MAPPED_ITEM'] * 
TYPEOF(item)) = 1) 

1) > 0) 
1) = 0; 
planar-box-in-sheet: 

SIzEoF (QUERY (ais <* USEDIN (SELF, 'EXPLICIT-DRAUGHTING.' t 
'AREA-IN-SET.IN-SET') 1 

NOT (SIZEOF (QUERY (p-b <* QUERY (item <* ais.area\representation.items I 
('EXPLICIT-DRAUGHTING.PLANAR-BOX' IN TYPEOF(item))) I 

NOT (SIZEOF (USEDIN (p-b, 'EXPLICIT-DRAUGHTING.' t 
'PRESENTATION-SIZE.SIZE')) = 1) 

)) = 0) 
1) = 0; 

sheets-contain-views : 
SIZEOF(QUERY ( ais <* USEDIN( 

SELF,'EXPLICIT-DRAUGHTING.' + 
'AREA-IN-SET.IN-SET') 1 ( 

NOT (S~ZEOF(QUERY ( mi -3 
QUERY ( item <* ais.area\ 
representation.items I ('EXPLICIT_DRAUGHTING.MAPPED_ITEM' 
IN TYPEOF(item)) 1 I (NOT ('EXPLICIT-DRAUGHTING.PRESENTATION_VIEW' 
IN TYPEOF(mi.mapping-source. 
mapped-representation))) )) = 

0)) 1) = 0; 
sheets-contain-placements : 

SIZEOF(QUERY ( ais <* USEDIN( 
SELF,'EXPLICIT-DRAUGHTING.' + 

'AREA-IN-SET.IN-SET') I ( 
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NoT (SIZEOF(QUERY ( a2p <* 
QUERY ( item <* ais.area\ 
representation.items I ('EXPLICIT-DRAUGHTING.AXIS2~PLACEMENT' 
IN TYPEOF(item)) > I (NOT ( 
SIZEOF(USEDIN(a2p, 
'EXPLICIT-DRAUGHTING.' + 
'MAPPED-ITEM.MAPPING_TARGET')) 
> 0)) 1) = 0)) >> = 0; 

sheets-have-unique-context : 
SIZEOF(QUERY ( ais <* USEDIN( 

SELF,'EXPLICIT~DRAUGHTING.AREA_IN_SET.IN~SET') 
I (NOT (SIZEOF(ais.area\ 

representation. 
context-of-items. 
representations-in-context) = 

I>> 1) = 0; 
views-presented-once : 

SIZEOF(QUERY ( ais <* USEDIN( 
SELF,'EXPLICIT-DRAUGHTING.' + 

'AREA~IN~SET.IN~SET') I ( 
NOT (SIZEOF(QUERY ( mi <* 
QUERY ( item <* ais.area\ 
representation.items I (JEXPLICIT-DRAuGHTING.MAPPHD-ITEM' 
IN TYPEOF(item)) ) I (NOT ( 
SIZEOF(USEDIN(mi. 
mapping-source. 
mapped_representation,'EXPLICIT_DRAUGHTING.REPRESENTATION-MAP.J 
+ 'MAPPED-REPRESENTATION')) = 

1)) )> = 0)) >> = 0; 
allowable~items~of~view : 

SIZEOF(QUERY ( ais <* USEDIN( 
SELF,'EXPLICIT-DRAUGHTING.' + 

'AREA-IN-SET.IN-SET') I ( 
NOT (SIZEOF(QUERY ( mi <* 
QUERY ( item <* ais.area\ 
representation.items I (JEXPLICIT-DRAUGHTING.MAPPED_ITEMJ 
IN TYPEOF(item)) ) I (NOT ( 
SIZEOF(QUERY ( pv-item <* mi. 
mapping-source. 
mapped-representation\ 
representation.items I (NOT ( 
SIZEOF(['EXPLICIT~DRAUGHTING.ANNOTATION~OCCURRENCE', 
'EXPLICIT-DRAUGHTING.CAMERA_IMAGE', 
'EXPLICIT-DRAUGHTING.AXIS2~PLACEMENT'] 
* TYPEOF(pv-item)) = 1)) )) = 

0)) 1) = 0)) >> = 0; 
views~contain~one~projection : 

SIZEOF(QUERY ( ais <* USEDIN( 
SELF,'EXPLICIT-DRAUGHTING.' + 

'AREA~IN~SET.IN~SET') I ( 
NOT (SIZEOF(QUERY ( mi <* 
QUERY ( item <* ais.area\ 
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representation.items I (JExPLICIT-DRAUGHTING.MAPPED-ITEM' 
IN TYPEOF(item)) ) I (NOT ( 
SIZEOF(QUERY ( pv-item <* mi. 
mapping-source. 
mapped-representation\ 
representation.items I (JEXPLICIT-DRAUGHTING.CAMERAJMAGEJ 
IN TYPEOF(pv-item)) )) = 1)) )) 
= 0)) >) = 0; 

views-contain-one-placement : 
SIZEOF(QUERY ( ais <* USEDIN( 

SELF,'EXPLICIT-DRAUGHTING.' + 
'AREA-IN-SET.IN-SET') I ( 

No-r (SIZEOF(QUERY ( mi <* 
QUERY ( item <* ais.area\ 
representation.items I (‘EXPLICIT_DRAUGHTING.~APPED-ITEMJ 
IN TYPEOF(item)) ) I (NOT ( 
SIZEOF(QUERY ( a2p <* 
QUERY ( pv-item <* mi. 
mapping-source. 
mapped-representation\ 
representation.items I (JEXPLICIT-DRAUGHTING.AXIS2_PLACEMENTJ 
IN TYPEOF(pv-item)) > I 
(JBXPLICIT_DRAUGHTING.HAPPING_SOURCE.MAPPING-ORIGINJ 
IN ROLESOF(a2p)) )) = I)) >) 
= 0)) )) = 0; 

views-have-unique-context : 
SIZEOF(QUERY ( ais <* USEDIN( 

SELF,'EXPLICIT-DRAUGHTING.AREA-IN-SET.IN-SET') 
I (NOT (SIZEOF( 

QUERY ( mi <* 
QUERY ( item <* ais.area\ 
representation.items I (JEXPLICIT-DRAUGHTING.MAPPED_ITEMJ 
IN TYPEOF(item)) ) I (NOT ( 
SIZEOF(mi.mapping-source. 
mapped-representation\ 
representation. 
context-of-items. 
representations-in-context) = 

1)) 1) = 0)) 1) = 0; 
END-ENTITY; -- draughting-drawing-revision 

ENTITY draughting-elements 
SUBTYPE OF (draughting-callout); 
WHERE 

wrl: SIZEOF(QUERY ( 1-c <* QUERY ( con <* SELF.contents I ( 
'EXPLICIT-DRAUGHTING.LEADER_CURVE' IN TYPEOF(con)) ) I (NOT 
(SIZEOF(QUERY ( idc <* USEDIN(i-c,'EXPLICIT-DRAUGHTING.' t 
'DRAUGHTING-CALLOUT.CONTENTS') I ( 
'EXPLICIT-DRAUGHTING.LEADER_DIRECTED_CALLOUT' IN TYPEOF(ldc)) )) 
<= 1)) )) = 0; 

wr2: (NOT (JEXPLICIT_DRAUGHTING.DIMENSION_CURVE_DIRECTED-CALLOUT' IN 
TYPEOF(SELF))) OR (SIZEOF(QUERY ( con <* SELF.contents I ( 
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'EXPL1C1T-DRAUGHT1NG.PR0JECT10N_CURVE' IN TYPEOF(con)) 1) <= 
2); 

wr3: SIZEOF(QUERY ( rc <* USEDIN(SELF, 
'EXPLICIT-DRAUGHTING.DIMENSION_CALLOUT-' + 
'RELATIONSHIP.RELATING_DRAUGHTING_CALLOUTJ~ I (rc.name = 
'primary') 1) <= 1; 

wr4: SIZEOF(QUERY ( rc <* USEDIN(SELF, 
'EXPLICIT-DRAUGHTING.DIMENSION_CALLOUT-' + 
'RELATIONSHIP.RELATING_DRAUGHTING_CALLOUTJ) I (rc.name = 
'secondary') )) <= I; 

wr5: SIZEOF(QUERY ( set <* QUERY ( rc <* USEDIN(SELF, 
'EXPLICIT-DRAUGHTING.DIMENSION_CALLOUT-' + 
JRELATIONSHIP.RELATING-DRAUGHTING_CALLOUTJ) 1 (rc.name = 
'secondary') > I (NOT (SIZEOF(QUERY ( prim <* USEDIN(SELF, 
'EXPLICIT-DRAUGHTING.DIMENSION-CALLOUT-' + 
JRELATIONSHIP.RELATING_DRAUGHTING_CALLOUTJ) 1 (prim.name = 
'primary') 1) = I)) )> = 0; 

END-ENTITY; -- draughting-elements 

ENTITY draughting-group-assignment 
SUBTYPE OF (group-assignment); 

items : SET [I:?] OF draughting-grouped-item; 
END-ENTITY; -- draughting-group-assignment 

ENTITY draughting-model 
SUBTYPE OF (representation); 
UNIQUE 

uri : name; 
WHERE 

wri: SIZEOF(QUERY ( it <* SELF.items I (NOT (SIZEOF(C 
'EXPLICIT-DRAUGHTING.MAPPED_ITEM', 
'EXPLICIT-DRAUGHTING.STYLED_ITEM', 
JEXPLICIT-DRAUGHTING.AXIS2_PLACEMENTJ] * TYPEOF( = 1)) >> 
= 0; 

wr2: SIZEOF(QUERY ( mi <* QUERY ( it <* SELF.items I ( 
'EXPLICIT-DRAUGHTING.MAPPED_ITEM' IN TYPEOF( > 1 (NOT ( 
S1ZE0F(['EXPL1C1T~DRAUGHT1NG.SHAPE_REPREPRESENTAT10N', 
JEXPLICIT-DRAUGHTING.DRAUGHTING-MODELJ] * TYPEOF(mi\ 
mapped_item.mapping_source.mapped_representation)) = I>> >> 
= 0; 

wr3: SIZEOF(QUERY ( smi <* QUERY ( si <* QUERY ( it <* SELF.items I 
(JEXPLICIT-DRAUGHTING.STYLED-ITEM) IN TYPEOF( > I ( 
'EXPLICIT-DRAUGHTING.MAPPEDJTEM' IN TYPEOF(si\styled-item. 
item)) ) I (NOT ((JEXPLICIT-DRAUGHTING.SHAPE-REPRESENTATION) 
IN TYPEOF(smi\styled~item.item\mapped~item.mapping~source. 
mapped-representation)) AND (SIZEOF(QUERY ( sty <* smi\ 
styled-item.styles I (NOT (SIZEOF(QUERY ( psa <* sty.styles 

I (NOT (JEXPLICIT-DRAUGHTING.CURW-STYLE' IN TYPEOF(psa))) 1) 
= I)) 1) = 1))) 1) = 0; 

END-ENTITY; -- draughting-model 

ENTITY draughting-organization-assignment 
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SUBTYPE OF (organization-assignment); 
assigned-items : SET [I:?] OF draughting-organization-item; 

END-ENTITY; -- draughting-organization-assignment 

ENTITY draughting-person-and-organization-assignment 
SUBTYPE OF (person-and-organization-assignment); 

assigned-items : SET [I:?] OF draughting-organization-item; 
END-ENTITY; -- draughting-person-and-organization-assignment 

ENTITY draughting-person-assignment 
SUBTYPE OF (person-assignment); 

assigned-items : SET [I:?] OF draughting-organization-item; 
END-ENTITY; -- draughting-person-assignment 

ENTITY draughting-pre-defined-colour 
SUBTYPE OF (pre-defined-colour); 
WHERE 

wri: SELF.name IN [JredJ,JgreenJ,'blueJ,JyellowJ,Jmagenta',Jcyan', 
'black', 'white']; 

END-ENTITY; -- draughting-pre-defined-colour 

ENTITY draughting-pre-defined-curve-font 
SUBTYPE OF (pre-defined-curve-font); 
WHERE 

wrl: SELF.name IN [JcontinuousJ,JchainJ,'chain double dash','dashed', 
'dotted']; 

END-ENTITY; -- draughting-pre-defined-curve-font 

ENTITY draughting-pre-defined-text-font 
SUBTYPE OF (pre-defined-text-font); 
WHERE 

wri: SELF.name IN ['IS0 3098-l font']; 
END-ENTITY; -- draughting-pre-defined-text-font 

ENTITY draughting-presented-item 
SUBTYPE OF (presented-item); 

items : SET Cl:?] OF draughting-presented-item-select; 
WHERE 

presented-item-presentation: 
SIZEOF(QUERY ( pir <* USEDIN(SELF, 

'EXPLICIT-DRAUGHTING.' + 'PRESENTED-ITEM-REPRESENTATION.ITEM') 
I (NOT (JEXPLICIT-DRAUGHTING.DRAWING_REVISIONJ 

IN TYPEOF(pir.presentation))) >> = 0; 
END-ENTITY; -- draughting-presented-item 

ENTITY draughting-security-classification-assignment 
SUBTYPE OF (security-classification-assignment); 

assigned-items : SET Cl:?] OF classified-item; 
END-ENTITY; -- draughting-security-classification-assignment 

ENTITY draughting-specification-reference 
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SUBTYPE OF (document-reference); 
specified-items : SET [I:?] OF specified-item; 

WHERE 
wrl: SELF.assigned-document.kind.product_data-type = 

'draughting specification'; 
END-ENTITY; -- draughting-specification-reference 

ENTITY draughting-subfigure-representation 
SUBTYPE OF (symbol-representation); 
WHERE 

wrl: SIZEOF(QUERY ( item <* SELF\representation.items I (NOT ( 
SIZEOF(~'EXPLICIT~DRAUGHTING.ANNOTATION~OCCURRENCE', 
'EXPLICIT-DRAUGHTING.DRAUGHTING_CALLOUT', 
JEXPLICIT-DRAUGHTING.AXIS2_PLACEMENT'] * TYPEOF(item)) = 1)) )) 
= 0; 

wr2: SIZEOF(QUERY ( item <* SELF\representation.items I (SIZEOF(C 
'EXPLICIT-DRAUGHTING.ANNOTATION_OCCURRENCE', 
'EXPLICIT-DRAUGHTING.DRAUGHTING_CALLOUT'] * TYPEOF(item)) = 
I> 1) >= 1; 

wr3: SIZEOF(QUERY ( srm <* QUERY ( rm <* USEDIN(SELF, 
'EXPLICIT-DRAUGHTING.' + 'REPRESENTATION-MAP.' + 
'MAPPED-REPRESENTATION') I ( 
JEXPLICIT-DRAUGHTING.SYMBOL_REPREPRESENTATION~MAPJ IN TYPEOF( ) 

I (NOT (SIZEOF(QUERY ( a-s <* QUERY ( mi <* srm.map-usage 
I (JEXPLICIT-DRAUGHTING.ANNOTATION_SYMBOLJ IN TYPEOF( ) 
I (NOT (sIzE~F(QUERY ( as0 <* USEDIN(a-s, 

'EXPLICIT-DRAUGHTING.' + 'STYLEDJTEM.ITEM') I (NOT (( 
'EXPLICIT-DRAUGHTING.' + 'ANNOTATION-SUBFIGURE-OCCURRENCE') 
IN TYPEOF(aso))) )) = 0)) )> q 0)) >) > 0; 

wr4: NOT acyclic-mapped-item-usage(SELF); 
wr5: SIZEOF(SELF.context_of_items.representations-in-context) = 1; 

END-ENTITY; -- draughting-subfigure-representation 

ENTITY draughting-symbol-representation 
SUBTYPE OF (symbol-representation); 
UNIQUE 

url : name; 
WHERE 

wrl: SIZEOF(QUERY ( item <* SELF\representation.items I (NOT ( 
SIZEOF(['EXPLICIT-DRAUGHTING.' •t 
'ANNOTATION~CURVE~OCCURRENCE','EXPLICIT~DRAUGHTING.' + 
'ANNOTATION~SYMBOL~OCCURRENCE','EXPLICIT~DRAUGHTING.' t 
'ANNOTATION~FILL~AREA_OCCURRENCE','EXPLICIT~DRAUGHTING.' + 
'ANNOTATION~TEXT~OCCURRENCE','EXPLICIT~DRAUGHTING.' + 
'AXIS2-PLACEMENT'] * TYPEOF(item)) = 1)) )) = 0; 

wr2: SIZEOF(QUERY ( item <* SELF\representation.items I (SIZEOF([ 
'EXPLICIT-DRAUGHTING.' + 'ANNOTATION-CURVE-OCCURRENCE', 
'EXPLICIT-DRAUGHTING.' + 'ANNOTATION-SYMBOL-OCCURRENCE', 
'EXPLICIT-DRAUGHTING.' + 'ANNOTATION-FILL-AREA-OCCURRENCE‘, 
'EXPLICIT-DRAUGHTING.' + 'ANNOTATION-TEXT-OCCURRENCE'] * 
TYPEOF(item)) = I) )) >= 1; 

wr3: SIZEOF(QUERY ( item <* SELF\representation.items I ( 
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'EXPLICIT~DRAUGHTING.ANNOTATION_SUBFIGURE~OCCURRENCE' IN 
TYPEOF(item)) )) = 0; 

wr4: SIZEOF(QUERY ( srm <* QUERY ( rm <* USEDIN(SELF, 
'EXPLICIT-DRAUGHTING.' + 'REPRESENTATION-MAP.' + 
'MAPPED-REPRESENTATION') I ( 
JEXPLICIT-DRAUGHTING.SYMBOL_REPREPRESENTATION~MAPJ IN TYPEOF( ) 

I (NOT (SIZEOF(QUERY ( a-s <* QUERY ( mi <* srm.map-usage 
I (JEXPLICIT-DRAUGHTING.ANN~TATI~N,-SYMBOL' IN TYPEOF( 1 
I (NOT (sIzEoF(QUERY ( as0 <* USEDIN(a-s, 

JEXPLICIT-DRAUGHTING.' + 'STYLED-ITEM.ITEMJ) I (NOT (( 
'EXPLICIT-DRAUGHTING.' + 'ANNOTATION-SYMBOL-OCCURRENCE') IN 
TYPEOF(aso))) )) = 0)) >) = 0)) 1) > 0; 

wr5: NOT acyclic-mapped-item-usage(SELF); 
wr6: SIZEOF(SELF.context_of_items.representations-in-context) = I; 

END-ENTITY; -- draughting-symbol-representation 

ENTITY draughting-text-literal-with-delineation 
SUBTYPE OF (text-literal-with-delineation); 
WHERE 

wri: SELF\text-literal-with_delineation.delineation IN ['underline', 
'overline']; 

END-ENTITY; -- draughting-text-literal-with-delineation 

ENTITY draughting-title; 
items : SET Cl:?] OF draughting-titled-item; 
language : label; 
contents : text; 

END-ENTITY; -- draughting-title 

ENTITY drawing-definition; 
drawing-number : identifier; 
drawing-type : OPTIONAL label; 

END-ENTITY; -- drawing-definition 

ENTITY drawing-revision 
SUBTYPE OF (presentation-set); 

revision-identifier : identifier; 
drawing-identifier : drawing-definition; 
intended-scale : OPTIONAL text; 

UNIQUE 
uri : revision-identifier, drawing-identifier; 

END-ENTITY; -- drawing-revision 

ENTITY drawing-sheet-layout 
SUBTYPE OF (draughting-symbol-representation); 

END-ENTITY; -- drawing-sheet-layout 

ENTITY drawing-sheet-revision 
SUBTYPE OF (presentation-area); 

revision-identifier : identifier; 
WHERE 

wrl: SIZEOF(QUERY ( item <* SELF.items I (( 
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JEXPLICIT-DRAUGHTING.MAPPED_ITEMJ IN TYPEOF(item)) AND ( 
JEXPLICIT-DRAUGHTING.DRAWING3HEET_REVISIONJ IN TYPEOF(item\ 
mapped_item.mapping_source.mapped_representation))) 1) = 0; 

END-ENTITY; -- drawing-sheet-revision 

ENTITY drawing-sheet-revision-usage 
SUBTYPE OF (area-in-set); 

sheet-number : identifier; 
UNIQUE 

url : sheet-number, in-set; 
WHERE 

wri: (JEXPLICIT-DRAUGHTING.DRAWING-SHEET-REVISI0N' IN TYPEoF(sELF\ 
area-in-set.area)) AND ( 
'EXPLICIT-DRAUGHTING.DRAWING_REVISION' IN TYPEOF(SELF\ 
area-in-set.in-set)); 

END-ENTITY; -- drawing-sheet-revision-usage 

ENTITY ellipse 
SUBTYPE OF (conic); 

semi-axis-i : positive-length-measure; 
semi-axis-2 : positive-length-measure; 

END-ENTITY; -- ellipse 

ENTITY external-source; 
source-id : source-item; 

END-ENTITY; -- external-source 

ENTITY externally-defined-curve-font 
SUBTYPE OF (externally-defined-item); 

END-ENTITY; -- externally-defined-curve-font 

ENTITY externally-defined-hatch-style 
SUBTYPE OF (externally-defined-item, geometric-representation-item); 

END-ENTITY; -- externally-defined-hatch-style 

ENTITY externally-defined-item; 
item-id : source-item; 
source : external-source; 

END-ENTITY; -- externally-defined-item 

ENTITY externally-defined-symbol 
SUBTYPE OF (externally-defined-item); 

END-ENTITY; -- externally-defined-symbol 

ENTITY externally-defined-text-font 
SUBTYPE OF (externally-defined-item); 

END-ENTITY; -- externally-defined-text-font 

ENTITY externally-defined-tile-style 
SUBTYPE OF (externally-defined-item, geometric-representation-item); 

END-ENTITY; -- externally-defined-tile-style 
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ENTITY fill-area-style; 
name : label; 
fill-styles : SET [i:?] OF fill-style-select; 

WHERE 
wri: SIZEOF(QUERY ( fill-style <* SELF.fill-styles I (( 

'EXPLICIT-DRAUGHTING.' + 'FILL-AREA-STYLE-COLOUR') IN 
TYPEOF(fill-style)) )) <= 1; 

END-ENTITY; -- fill-area-style 

ENTITY fill-area-style-colour; 
name : label; 
fill-colour : colour; 

END-ENTITY; -- fill-area-style-colour 

ENTITY fill-area-style-hatching 
SUBTYPE OF (geometric-representation-item); 

hatch-line-appearance : curve-style; 
start-of-next-hatch-line : one-direction-repeat-factor; 
point-of-reference-hatch-line : Cartesian-point; 
pattern-start : Cartesian-point; 
hatch-line-angle : plane-angle-measure; 

END-ENTITY; -- fill-area-style-hatching 

ENTITY fill-area-style-tile-symbol-with-style 
SUBTYPE OF (geometric-representation-item); 

symbol : annotation-symbol-occurrence; 
END-ENTITY; -- fill-area-style-tile_symbol_uith_style 

ENTITY fill-area-style-tiles 
SUBTYPE OF (geometric-representation-item); 

tiling-pattern : two-direction-repeat-factor; 
tiles : SET Cl:?] OF fill-area-style-tile-shape-select; 
tiling-scale : positive-ratio-measure; 

END-ENTITY; -- fill-area-style-tiles 

ENTITY geometric-curve-set 
SUBTYPE OF (geometric-set); 
WHERE 

wrl: SIZEOF(QUERY ( tamp <* SELF\geometric-set.elements I ( 
'EXPLICIT-DRAUGHTING.SURFACE' IN TYPEOF(temp)) )) = 0; 

END-ENTITY; -- geometric-curve-set 

ENTITY geometric-representation-context 
SUBTYPE OF (representation-context); 

coordinate-space-dimension : dimension-count; 
END-ENTITY; -- geometric-representation-context 

ENTITY geometric-representation-item 
SUPERTYPE OF (ONEOF (point,direction,vector,placement,curve, 

geometric-set)) 
SUBTYPE OF (representation-item); 
DERIVE 
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dim : dimension-count := dimension-of(SELF); 
WHERE 

wrl: SIZEOF(QUERY ( using-rep <* using-representations(SELF) I (NOT 
('EXPLICIT~DRAUGHTING.GEOMETRIC_REPREPRESENTATION~CONTEXT' IN 
TYPEOF(using-rep.context_of_items))) )) = 0; 

END-ENTITY; -- geometric-representation-item 

ENTITY geometric-set 
SUPERTYPE OF (geometric-curve-set) 
SUBTYPE OF (geometric-representation-item); 

elements : SET [I:?] OF geometric-set-select; 
END-ENTITY; -- geometric-set 

ENTITY geometrical-tolerance-callout 
SUBTYPE OF (draughting-callout); 

END-ENTITY; -- geometrical~tolerance_callout 

ENTITY geometrically-bounded_2d_vireframe-representation 
SUBTYPE OF (shape-representation); 
WHERE 

wrl: SELF.context_of_items\geometric_reprepresentation-context. 
coordinate-space-dimension = 2; 

wr2: SIZEOF(QUERY ( item <* SELF\representation.items 1 (NOT ( 
SIZEOF(TYPEOF(item) * [ 
'EXPLICIT-DRAUGHTING.GEOMETRIC-CURVE-SET', 
'EXPLICIT-DRAUGHTING.AXIS2_PLACEMENT_2DJ, 
'EXPLICIT-DRAUGHTING.MAPPED_ITEM']) = 1)) )) = 0; 

wr3: SIZEOF(QUERY ( gcs <* QUERY ( item <* SELF\representation.items 
I (JEXPLICIT-DRAUGHTING.GEOMETRIC-CURVE-SET' IN TYPEOF(item)) ) 
I (NOT (SIZEOF(QUERY ( elem <* gcs\geometric-set.elements 
I (NOT (SIZEOF(TYPEOF(elem) * C'EXPLICIT-DRAUGHTING.LINE', 

'EXPLICIT-DRAUGHTING.HYPERBOLA', 
'EXPLICIT-DRAUGHTING.PARABOLA'I) = 0)) )) = 0)) )) = 0; 

wr4: SIZEOF(QUERY ( mi <* QUERY ( item <* SELF\representation.items 
I ('EXPLICIT-DRAUGHTING.MAPPED-ITEM' IN TYPEOF(item)) ) I ( 

NoT ('EXPLICIT-DRAUGHTING.' t 
'GEOMETRICALLY~BOUNDED_2D_WIREFRAME_REPRESENTATION' 
IN TYPEOF(mi\mapped-item.mapping_source. 
mapped-representation))) )) = 0; 

wr5: SIZEOF(QUERY ( gcs <* QUERY ( item <* SELF\representation.items 
I OEXPLICIT-DRAUGHTING.GEOMETRIC_CURVE_SETJ IN TYPEOF(item)) ) 
I (NOT (SIZEOF(QUERY ( pi <* quay ( elem <* gcs\ 

geometric-set.elements I (JExPLICIT-DRAUGHTING.POLYLINEJ IN 
TYPEOF(elem)) ) I (NOT (SIZEOF(pl\polyline.points) > 2)) )) 
= 0)) 1) = 0; 

wr6: SIZEOF(QUERY ( item <* SELF\representation.items I (SIZEOF( 
TYPEOF(item) * ['EXPLICIT-DRAUGHTING.GE~METRIC-CURVE-SET), 
'EXPLICIT-DRAUGHTING.MAPPEDJTEM']) = I) )) >= 1; 

wr7: SIZEOF(QUERY ( gcs <* QUERY ( item <* SELF.items I ( 
'EXPLICIT~DRAUGHTING.GEOMETRIC_CURVE_SET' IN TYPEOF(item)) ) 

I (NOT (SIZEOF(QUERY ( pnt <* QUERY ( elem <* gcs\ 
geometric-set.elements I (JEXPLICIT~DRAUGHTING.POINTJ IN 
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TYPEOF(elem)) 1 I (NOT (SIZEOF(TYPEOF(pnt) * C 
'EXPLICIT-DRAUGHTING.CARTESIAN-POINT', 
'EXPLICIT-DRAUGHTING.POINT_ON_CURVE']) = I)) )> = 0)) >) = 0; 

END-ENTITY; -- geometrically-bounded_2d_aireframe-representation 

ENTITY global-unit-assigned-context 
SUBTYPE OF (representation-context); 

units : SET [I:?] OF unit; 
END-ENTITY; -- global-unit-assigned-context 

ENTITY group; 
name : label; 
description : text; 

END-ENTITY; -- group 

ENTITY group-assignment 
ABSTRACT SUPERTYPE; 

assigned-group : group; 
END-ENTITY; -- group-assignment 

ENTITY group-relationship; 
name : label; 
description : text; 
relating-group : group; 
related-group : group; 

END-ENTITY; -- group-relationship 

ENTITY hyperbola 
SUBTYPE OF (conic); 

semi-axis : positive-length-measure; 
semi-imag-axis : positive-length-measure; 

END-ENTITY; -- hyperbola 

ENTITY invisibility; 
invisible-items : SET [I:?] OF invisible-item; 

END-ENTITY; -- invisibility 

ENTITY leader-curve 
SUBTYPE OF (annotation-curve-occurrence); 

WHERE 
wrl: SIZEOF( USEDIN( SELF, 'EXPLICIT-DRAUGHTING.'+ 

'LEADER-DIRECTED-CALLOUT.CONTENTS')) >= I; 
END-ENTITY; -- leader-curve 

ENTITY leader-directed-callout 
SUBTYPE OF (draughting-callout); 
WHERE 

wrl: sIzEoF(quERY ( 1-i 0 SELF.contents I (('EXPLICIT-DRAUGHTING.' 
+ 'LEADER-CURVE') IN TYPEOF(l-1)) >) >= I; 

wr2: SIZEOF(SELF.contents) >= 2; 
END-ENTITY; -- leader-directed-callout 
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ENTITY leader-directed-dimension 
SUBTYPE OF (leader-directed-callout); 
WHERE 

wri: SIZEOF(QUERY ( con <* SELF.contents I ( 
'EXPLICIT-DRAUGHTING.LEADER-CURVE' IN TYPEOF(con)) )) = 1; 

END-ENTITY; -- leader-directed-dimension 

ENTITY leader-terminator 
SUBTYPE OF (terminator-symbol); 
WHERE 

wrl: 'EXPLICIT-DRAUGHTING.LEADER_CURVE' IN TYPEOF(SELF\ 
terminator-symbol.annotated-curve); 

END-ENTITY; -- leader-terminator 

ENTITY length-measure-with-unit 
SUBTYPE OF (measure-with-unit); 
WHERE 

wrl : 'EXPLICIT-DRAUGHTING.LENGTH-UNIT' IN TYPEOF(SELF\ 
measure-with-unit.unit_component); 

END-ENTITY; -- length-measure-with-unit 

ENTITY length-unit 
SUBTYPE OF (named-unit); 
WHERE 

wrl: (SELF\named-unit.dimensions.length_exponent = I) AND (SELF\ 
named-unit.dimensions.mass_exponent = 0) AND (SELF\ 
named-unit.dimensions.time-exponent = 0) AND (SELF\ 
named-unit.dimensions.electric-current-exponent = 0) AND ( 
SELF\named-unit.dimensions. 
thermodynamic-temperature-exponent = 0) AND (SELF\named-unit 
.dimensions.amount-of-substance-exponent = 0) AND (SELF\ 
named-unit.dimensions.luminous-intensity-exponent = 0); 

END-ENTITY; -- length-unit 

ENTITY line 
SUBTYPE OF (curve); 

pnt : Cartesian-point; 
dir : vector; 

WHERE 
wrl: dir.dim = pnt.dim; 

END-ENTITY; -- line 

ENTITY linear-dimension 
SUBTYPE OF (dimension-curve-directed-callout); 

END-ENTITY; -- linear-dimension 

ENTITY mapped-item 
SUBTYPE OF (representation-item); 

mapping-source : representation-map; 
mapping-target : representation-item; 

WHERE 
Wrl: acyclic_mapped_representation(using_representations(SELF),[SELF]); 
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END-ENTITY; -- mapped-item 

ENTITY measure-with-unit 

SUPERTYPE OF (ONEOF (length_measure_with_unit, 

plane_angle_measure_with_unit)); 

value_component : measure-value; 
unit-component : unit; 

WHERE 

wrl: valid_units(SELF); 

END-ENTITY; -- measure-with-unit 

ENTITY named-unit 

SUPERTYPE OF (ONEOF (si_unit,conversion_based_unit) ANDOR ONEOF ( 

length_unit,plane_angle_unit)); 

dimensions : dimensional_exponents; 
END-ENTITY; -- named-unit 

ENTITY offset_curve_2d 

SUBTYPE OF (curve); 

basis-curve : curve; 
distance : length-measure; 
self-intersect : LOGICAL; 

WHERE 

wri: basis_curve.dim = 2; 

END-ENTITY; -- offset_curve_2d 

ENTITY one_direction_repeat_factor 

SUBTYPE OF (geometric_representation_item); 

repeat-factor : vector; 
END-ENTITY; -- one_direction_repeat_factor 

ENTITY ordinate-dimension 

SUBTYPE OF (projection_directed_callout); 

END-ENTITY; -- ordinate-dimension 

ENTITY organization; 

id : OPTIONAL identifier; 
name : label; 
description : text; 

END-ENTITY; -- organization 

ENTITY organization_assignment 

ABSTRACT SUPERTYPE; 

assigned_organization : organization; 
role : organization_role; 

END-ENTITY; -- organization_assignment 

ENTITY organization_role; 

name : label; 
END-ENTITY; -- organization_role 
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ENTITY organizational-address 
SUBTYPE OF (address); 

organizations : SET cl:?] OF organization; 
description : text; 

END-ENTITY; -- organizational-address 

ENTITY parabola 
SUBTYPE OF (conic); 

focal-dist : length-measure; 
WHERE 

wrl: focal-dist 0 0; 
END-ENTITY; -- parabola 

ENTITY person; 
id : identifier; 
last-name : OPTIONAL label; 
first-name : OPTIONAL label; 
middle-names : OPTIONAL LIST Cl :?I OF label; 
prefix-titles : OPTIONAL LIST [I:?] OF label; 
suffix-titles : OPTIONAL LIST [I:?] OF label; 

UNIQUE 
url : id; 

WHERE 
wrl: EXISTS(last-name) OR EXISTS(first-name); 

END-ENTITY; -- person 

ENTITY person-and-organization; 
the-person : person; 
the-organization : organization; 

END-ENTITY; -- person-and-organization 

ENTITY person-and-organization-assignment 
ABSTRACT SUPERTYPE; 

assigned-person-and-organization : person-and-organization; 
role : person-and-organization-role; 

END-ENTITY; -- person-and-organization-assignment 

ENTITY person-and-organization-role; 
name : label; 

END-ENTITY; -- person-and-organization-role 

ENTITY person-assignment 
ABSTRACT SUPERTYPE; 

assigned-person : person; 
role : person-role; 

END-ENTITY; -- person-assignment 

ENTITY person-role; 
name : label; 

END-ENTITY; -- person-role 

ENTITY personal-address 
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SUBTYPE OF (address); 
people : SET Cl:?1 OF person; 
description : text; 

END-ENTITY; -- personal-address 

ENTITY placement 
SUPERTYPE OF (axis2-placement-2d) 
SUBTYPE OF (geometric-representation-item); 

location : Cartesian-point; 
END-ENTITY; -- placement 

ENTITY planar-box 
SUBTYPE OF (planar-extent); 

placement : axis2-placement; 
END-ENTITY; -- planar-box 

ENTITY planar-extent 
SUBTYPE OF (geometric-representation-item); 

size-in-x : length-measure; 
size-in-y : length-measure; 

END-ENTITY; -- planar-extent 

ENTITY plane-angle-measure-with-unit 
SUBTYPE OF (measure-with-unit); 
WHERE 

wri: JEXPLICIT-DRAUGHTING.PLANE-ANGLE_UNIT' IN TYPEOF(SELF\ 
measure-with-unit.unit_component); 

END-ENTITY; -- plane-angle-measure-with-unit 

ENTITY plane-angle-unit 
SUBTYPE OF (named-unit); 
WHERE 

wrl: (SELF\named-unit.dimensions.length_exponent = 0) AND (SELF\ 
named-unit.dimensions.mass_exponent = 0) AND (SELF\ 
named-unit.dimensions.time_exponent = 0) AND (SELF\ 
named-unit.dimensions.electric-current-exponent = 0) AND ( 
SELF\named-unit.dimensions. 
thermodynamic-temperature-exponent = 0) AND (SELF\named-unit 
.dimensions.amount-of-substance-exponent = 0) AND (SELF\ 
named-unit.dimensions.luminous-intensity-exponent = 0); 

END-ENTITY; -- plane-angle-unit 

ENTITY point 
SUPERTYPE OF (ONEOF (Cartesian-point,point-on-curve)) 
SUBTYPE OF (geometric-representation-item); 

END-ENTITY; -- point 

ENTITY point-on-curve 
SUBTYPE OF (point); 

basis-curve : curve; 
point-parameter : parameter-value; 

END-ENTITY; -- point-on-curve 
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ENTITY polyline 
SUBTYPE OF (bounded-curve); 

points : LIST [Z:?] OF Cartesian-point; 
END-ENTITY; -- polyline 

ENTITY pre-defined-colour 
SUBTYPE OF (pre-defined-item, colour); 

END-ENTITY; -- pre-defined-colour 

ENTITY pre-defined-curve-font 
SUBTYPE OF (pre-defined-item); 

END-ENTITY; -- pre-defined-curve-font 

ENTITY pre-defined-dimension-symbol 
SUBTYPE OF (pre-defined-symbol); 
WHERE 

uri: SELF.nsme IN ['arc length','conical taper','counterbore', 
Jcountersink','depthJ,'diameter','plus minus','radius', 
'slope', 'spherical diameter','spherical radius','square']; 

END-ENTITY; -- pre-defined-dimension-symbol 

ENTITY pre-defined-geometrical-tolerance-symbol 
SUBTYPE OF (pre-defined-symbol); 
WHERE 

uri: SELF.name IN ['angularity','circular runout','circularity', 
'concentricity','cylindricityJ,'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; -- pre-defined-geometrical_tolerance_symbol 

ENTITY pre-defined-item; 
name : label; 

END-ENTITY; -- pre-defined-item 

ENTITY pre-defined-point-marker-symbol 
SUBTYPE OF (pre-defined-symbol); 
WHERE 

url: SELF.name IH C'asterisk','circle','dot','plus','square', 
'triangleJ,'x'l; 

END-ENTITY; -- pre-defined-point-marker-symbol 

ENTITY pre-defined-symbol 
SUBTYPE OF (pre-defined-item); 

END-ENTITY; -- pre-defined-symbol 

ENTITY pre-defined-terminator-symbol 
SUBTYPE OF (pre-defined-symbol); 
WHERE 
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wrl: 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; -- pre_defined_terminator_symbol 

ENTITY pre_defined_text_font 
SUBTYPE OF (pre_defined-item); 

END-ENTITY; -- pre_defined_text_font 

ENTITY presentation-area 
SUBTYPE OF (presentation-representation); 
WHERE 
wri: (SIZEOF(QUERY ( ais <* USEDIN(SELF,'EXPLICIT_DRAUGHTING.' + 

'AREA_IN_SET.AREA') 1 (SIZEOF(USEDIN(ais, 
'EXPLICIT_DRAUGHTING.' + 'PRESENTATION_SIZE.UNIT')) = 1) >> 
> 0) OR (SIZEOF(USEDIN(SELF,'EXPLICIT_DRAUGHTING.' t 
'PRESENTATION_SIZE.UNIT')) = I); 

END-ENTITY; -- presentation-area 

ENTITY presentation_layer_assignment; 
name : label; 
description : text; 
assigned-items : SET [I:?] OF layered-item; 

END-ENTITY; -- presentation_layer_assignment 

ENTITY presentation_layer_usage; 
assignment : presentation_layer_assignment; 
presentation : presentation-representation; 

UNIQUE 
uri : assignment, presentation; 

END-ENTITY; -- presentation_layer_usage 

ENTITY presentation-representation 
SUBTYPE OF (representation); 
WHERE 
wrl: SELF\representation.context_of_items\ 

geometric_representation_context.coordinate_space_dimension 
= 2; 

wr2: 'EXPLICIT_DRAUGHTING.GEOMETRIC_REPRESENTATION_CONTEXT' IN 
TYPEOF(SELF\representation.context_of_items); 

END-ENTITY; -- presentation-representation 

ENTITY presentation-set; 
INVERSE 
areas : SET Cl:?1 OF area-in-set FOR in-set; 

END-ENTITY; -- presentation-set 

ENTITY presentation-size; 
unit : presentation_size_assignment_select; 
size : planar-box; 

WHERE 
wrl: (('EXPLICIT_DRAUGHTING.PRBSENTATI~N_REPRESENTATI~N' IN TwEoF( 
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SELF.unit)) AND item-in-context(SELF.size,SELF.unit\ 
representation.context-of-items)) OR (( 
JEXPLICIT-DRAUGHTING.AREA_IN_SETJ IN TYPEOF(SELF.unit)) AND 
(SIZEOF(QUERY ( ais <* SELF.unit\area-in-set.in-set.areas 1 
(NOT item_in_context(SELF.size,ais.area\representation. 
context-of-items)) )) = 0)); 

END-ENTITY; -- presentation-size 

ENTITY presentation-style-assignment; 
styles : SET [I:?] OF presentation-style-select; 

WHERE 
wrl: SIZEOF(QUERY ( style1 <* SELF.styles I (NOT (SIZEOF( 

quERY ( style2 <* (SELF.styles - stylel) I (NOT ((TYPEOF( 
stylel) <> TYPEOF(style2)) OR (SIZEoF(C 
'EXPLICIT-DRAUGHTING.' •t 'SURFACE-STYLE-USAGE', 
'EXPLICIT-DRAUGHTING.' + 'EXTERNALLY-DEFINED-STYLE'] * 
TYPEOF(style1)) = 1))) )> = 0)) )) = 0; 

wr2: SIZEOF(QUERY ( style1 <* SELF.styles 1 ( 
'EXPLICIT-DRAUGHTING.SURFACE_STYLE-USAGE' IN TYPEOF(style1)) )) 
<= 2; 

END-ENTITY; -- presentation-style-assignment 

ENTITY presentation-style-by-context 
SUBTYPE OF (presentation-style-assignment); 

style-context : style-context-select; 
END-ENTITY; -- presentation-style-by-context 

ENTITY presentation-view 
SUBTYPE OF (presentation-representation); 

END-ENTITY; -- presentation-view 

ENTITY presented-item 
ABSTRACT SUPERTYPE; 

END-ENTITY; -- presented-item 

ENTITY presented-item-representation; 
presentation : presentation-representation-select; 
item : presented-item; 

END-ENTITY; -- presented-item-representation 

ENTITY product; 
id : identifier; 
name : label; 
description : text; 
frame-of-reference : SET [I:?] OF product-context; 

UNIQUE 
uri : id; 

END-ENTITY; -- product 

ENTITY product-context 
SUBTYPE OF (application-context-element); 

discipline-type : label; 
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END-ENTITY; -- product-context 

ENTITY product-definition; 
id : identifier; 
description : text; 
formation : product-definition-formation; 
frame-of-reference : product-definition-context; 

END-ENTITY; -- product-definition 

ENTITY product-definition-context 
SUBTYPE OF (application-context-element); 

life-cycle-stage : label; 
END-ENTITY; -- product-definition-context 

ENTITY product-definition-formation; 
id : identifier; 
description : text; 
of-product : product; 

UNIQUE 
url : id, of-product; 

END-ENTITY; -- product-definition-formation 

ENTITY product-definition-shape 
SUBTYPE OF (property-definition); 
UNIQUE 

url : definition; 
WHERE 

wrl: 'EXPLICIT~DRAUGHTING.CHARACTERIZED~PRODUCT_DEFINITION' IN 
TYPEOF(SELF\property_definition.definition); 

END-ENTITY; -- product-definition-shape 

ENTITY projection-curve 
SUBTYPE OF (annotation-curve-occurrence); 

END-ENTITY; -- projection-curve 

ENTITY projection-directed-callout 
SUBTYPE OF (draughting-callout); 
WHERE 

wrl: SIZEOF(QUERY ( p-1 <* SELF.contents 1 ( 
'EXPLICIT-DRAUGHTING.PROJECTION_CURVE' IN TYPEOF(p-I)) )> = 
A’ 

wr2: SIZEOF(SELF.contents) >= 2; 
END-ENTITY; -- projection-directed-callout 

ENTITY property-definition; 
name : label; 
description : text; 
definition : characterized-definition; 

END-ENTITY; -- property-definition 

ENTITY property-definition-representation; 
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definition : property-definition; 
used-representation : representation; 

END-ENTITY; -- property-definition-representation 

ENTITY quasi-uniform-curve 
SUBTYPE OF (b-spline-curve); 

END-ENTITY; -- quasi-uniform-curve 

ENTITY radius-dimension 
SUBTYPE OF (dimension-curve-directed-callout); 
WHERE 

wrl: SIZEOF(QUERY ( con <* SELF.contents i ( 
'EXPL1C1T-DRAUGHT1NG.PR0JECT10N_CURVE' IN TYPEOF(con)) 1) <= 
1; 

END-ENTITY; -- radius-dimension 

ENTITY rational-b-spline-curve 
SUBTYPE OF (b-spline-curve); 

weights-data : LIST [Z:?] OF REAL; 
DERIVE 

weights : ARRAY [O:upper-index-on-control-points] OF REAL := 
list-to-array(weights_data,O, 
upper-index-on-control-points); 

WHERE 
wrl: SIZEOF(weights-data) = SIZEOF(SELF\b-spline-curve. 

control-points-list); 
wr2: curve-weights-positive(SELF); 

END-ENTITY; -- rational-b-spline-curve 

ENTITY representation; 
name : label; 
items : SET [I: ?I OF representation-item; 
context-of-items : representation-context; 

END-ENTITY; -- representation 

ENTITY representation-context; 
context-identifier : identifier; 
context-type : text; 

INVERSE 
representations-in-context : SET [I:?] OF representation FOR 

context-of-items; 
END-ENTITY; -- representation-context 

ENTITY representation-item; 
name : label; 

WHERE 
wrl: SIZEOF(using-representations(SELF)) > 0; 

END-ENTITY; -- representation-item 

ENTITY representation-map; 
mapping-origin : representation-item; 
mapped-representation : representation; 
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INVERSE 
map-usage : SET Cl:?1 OF mapped-item FOR mapping-source; 

WHERE 
wrl: item_in_context(SELF.mapping_origin,SELF.mapped_representation. 

context-of-items); 
END-ENTITY; -- representation-map 

ENTITY security-classification; 
name : label; 
purpose : text; 
security-level : security-classification-level; 

END-ENTITY; -- security-classification 

ENTITY security-classification-assignment 
ABSTRACT SUPERTYPE; 

assigned-security-classification : security-classification; 
END-ENTITY; -- security-classification-assignment 

ENTITY security-classification-level; 
name : label; 

END-ENTITY; -- security-classification-level 

ENTITY shape-definition-representation 
SUBTYPE OF (property-definition-representation); 
WHERE 

wrl: ('EXPLICIT-DRAUGHTING.SHAPE_DEFINITIONJ IN TYPEOF(SELF. 
definition.definition)) OR ( 
'EXPLICIT-DRAUGHTING.PRODUCT_DEFINITION-SHAPE' IN TYPEOF( 
SELF.definition)); 

wr2: JEXPLICIT-DRAUGHTING.SHAPE_REPREPRESENTATIONJ IN TYPEOF(SELF. 
used-representation); 

END-ENTITY; -- shape-definition-representation 

ENTITY shape-representation 
SUBTYPE OF (representation); 

END-ENTITY; -- shape-representation 

ENTITY si-unit 
SUBTYPE OF (named-unit); 

prefix : OPTIONAL si-prefix; 
name : si-unit-name; 

DERIVE 
SELF\named-unit.dimensions : dimensional-exponents := 

dimensions-for-si-unit(SELF.name); 
END-ENTITY; -- si-unit 

ENTITY structured-dimension-callout 
SUBTYPE OF (draughting-callout); 
WHERE 

wrl: SIZEOF(TYPEOF(SELF) * [ 
'EXPLICIT-DRAUGHTING.DATUMFEATURE-CALLOUT', 
'EXPLICIT-DRAUGHTING.DATUM-TARGET-CALLOUT', 
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'EXPLICIT~DRAUGHTING.GEOMETRICAL_TOLERANCE~CALLOUT', 
'EXPLICIT-DRAUGHTING.LEADER_DIRECTED_CAL', 
'EXPL1C1T~DRAUGHT1NG.PR0JECT10N_DIRECTED~CALL0UT', 
'EXPLICIT~DRAUGHTING.DIMENSION_CURVE~DIRECTED~CALLOUT']) = 0; 

wr2: SIZEOF(QUERY ( ato <* QUERY ( con <* SELF.contents 1 ( 
'EXPLICIT-DRAUGHTING.ANNOTATION-TEXT-OCCURRENCE' IN TYPEOF( 
con)) ) I (NOT (ato\representation-item.name IN 
['dimension value', 'tolerance value','unit text'])) )) = 0; 

wr3: SIZEOF(QUERY ( ato <* QUERY ( con <* SELF.contents 1 ( 
'EXPLICIT-DRAUGHTING.ANNOTATION_TEXT_OCCURRENCE' IN TYPEOF( 
con)) ) 1 (ato\representation-item.name = 'dimension value') 
>> >= I; 

wr4: SIZEOF(QUERY ( dcr <* USEDIN(SELF,'EXPLICIT_DRAUGHTING.' + 
'DIMENSION-CALLOUT-COMPONENT-RELATIONSHIP.' + 
JRELATING-DRAUGHTING_CALLOUTJ) 1 (dcr.name = 'prefix') )) <= 

4 . 

wr5: SIZEOF(QUERY ( dcr <* USEDIN(SELF,JEXPLICIT_DRAUGHTING.J + 
'DIMENSION-CALLOUT-COMPONENT-RELATIONSHIP.' + 
'RELATING-DRAUGHTING-CALLOUT') I (dcr.name = 'suffix') )) <= 
1; 

END-ENTITY; -- structured-dimension-callout 

ENTITY styled-item 
SUBTYPE OF (representation-item); 

styles : SET Cl:?] OF presentation-style-assignment; 
item : representation-item; 

WHERE 
wrl: (SIZEOF(SELF.sty1e.s) = I) XOR (SIZEOF(QUERY ( pres-style <* 

SELF.styles I (NOT ( 
'EXPLICIT~DRAUGHTING.PRESENTATION_STYLE~BY~CONTEXT' IN 
TYPEOF(pres-style))) )) = 0); 

END-ENTITY; -- styled-item 

ENTITY symbol-colour; 
colour-of-symbol : colour; 

END-ENTITY; -- symbol-colour 

ENTITY symbol-representation 
SUBTYPE OF (representation); 

END-ENTITY; -- symbol-representation 

ENTITY symbol-representation-map 
SUBTYPE OF (representation-map); 
WHERE 

wrl: 'EXPLICIT-DRAUGHTING.SYMBOL_REPREPRESENTATION' IN TYPEOF(SELF\ 
representation-map.mapped-representation); 

wr2 : 'EXPLICIT-DRAUGHTING.AXIS2~PLACEMENT' IN TYPEOF(SELF\ 
representation-map.mapping_origin); 

END-ENTITY; -- symbol-representation-map 

ENTITY symbol-style; 
name : label; 
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style-of-symbol : symbol-style-select; 
END-ENTITY; -- symbol-style 

ENTITY symbol-target 
SUBTYPE OF (geometric-representation-item); 

placement : axis2-placement; 
x-scale : positive-ratio-measure; 
y-scale : positive-ratio-measure; 

END-ENTITY; -- symbol-target 

ENTITY terminator-symbol 
SUBTYPE OF (annotation-symbol-occurrence); 

annotated-curve : annotation-curve-occurrence; 
END-ENTITY; -- terminator-symbol 

ENTITY text-literal 
SUBTYPE OF (geometric-representation-item); 

literal : presentable-text; 
placement : axis2-placement; 
alignment : text-alignment; 
path : text-path; 
font : font-select; 

END-ENTITY; -- text-literal 

ENTITY text-literal-with-associated-curves 
SUBTYPE OF (text-literal); 

associated-curves : SET [I:?] OF curve; 
END-ENTITY; -- text-literal-with-associated-curves 

ENTITY text-literal-with-blanking-box 
SUBTYPE OF (text-literal); 

blanking : planar-box; 
END-ENTITY; -- text-literal-with-blanking-box 

ENTITY text-literal-with-delineation 
SUBTYPE OF (text-literal); 

delineation : text-delineation; 
END-ENTITY; -- text-literal-with-delineation 

ENTITY text-literal-with-extent 
SUBTYPE OF (text-literal); 

extent : planar-extent; 
END-ENTITY; -- text-literal-with-extent 

ENTITY text-style; 
name : label; 
character-appearance : character-style-select; 

END-ENTITY; -- text-style 

ENTITY text-style-for-defined-font; 
text-colour : colour; 

END-ENTITY; -- text-style-for-defined-font 
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ENTITY text-style-with-box-characteristics 
SUBTYPE OF (text-style); 

characteristics : SET [I:41 OF box-characteristic-select; 
WHERE 

wrl: SIZEOF(QUERY ( cl <* SELF.characteristics 1 (SIZEOF( 
QUERY ( c2 <* (SELF.characteristics - cl> I (TYPEOF = 
TYPEOF(c2)) 1) > 0) )) = 0; 

END-ENTITY; -- text-style-with-box-characteristics 

ENTITY text-style-with-mirror 
SUBTYPE OF (text-style); 

mirror-placement : axis2-placement; 
END-ENTITY; -- text-style-with-mirror 

ENTITY trimmed-curve 
SUBTYPE OF (bounded-curve); 

basis-curve : curve; 
trim-l : SET [I:21 OF trimming-select; 
trim-2 : SET [I:21 OF trimming-select; 
sense-agreement : BOOLEAN; 
master-representation : trimming-preference; 

WHERE 
wrl: (HIINDEX(trim-I) = I> XOR (TYPEOF(trim-l[l]) <> TYPEOF(trim-lC21)); 
wr2: (HIINDEX(trim-2) = 1) XOR (TYPEOF(trim-2[1]) <> TYPEOF(trim-2C21)); 

END-ENTITY; -- trimmed-curve 

ENTITY two-direction-repeat-factor 
SUBTYPE OF (one-direction-repeat-factor); 

second-repeat-factor : vector; 
END-ENTITY; -- two-direction-repeat-factor 

ENTITY uniform-curve 
SUBTYPE OF (b-spline-curve); 

END-ENTITY; -- uniform-curve 

ENTITY vector 
SUBTYPE OF (geometric-representation-item); 

orientation : direction; 
magnitude : length-measure; 

WHERE 
wrl: magnitude >= 0; 

END-ENTITY; -- vector 

RULE application-context-requires-ap-definition FOR (application-context, 

WHERE 
application-protocol-definition); 

wrl: SIZEOF(QUERY ( ac <* application-context I (NOT (SIZEOF( 
QUERY ( apd <* application-protocol-definition I ((ac :=: 
application) AND (apd. 
application,interpreted_model_schema,name = 
'EXPLICIT-DRAUGHTING') AND (ac.application = 'draughting' 
= I)) 1) = 0; 

apd. 

)I 1) 
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END-RULE; -- application-context-requires-ap-definition 

RULE approvals-are-assigned FOR (approval); 
WHERE 

wrl: SIZEOF(QUERY ( a <* approval I (NOT (SIZEOF(USEDIN(a, 
'EXPLICIT-DRAUGHTING.' t 'APPROVAL-ASSIGNMENT.' + 
'ASSIGNED-APPROVAL')) >= 1)) )) = 0; 

END-RULE; -- approvals-are-assigned 

RULE calendar-date-instantiation FOR (calendar-date); 
WHERE 

wrl: SIZEOF(QUERY ( each <* calendar-date 1 (NOT (SIZEOF(USEDIN(each, 
">I >= I>> 1) = 0; 

END-RULE; -- calendar-date-instantiation 

RULE camera-usage-mapped-representation FOR (camera-usage); 
WHERE 

wrl: SIZEOF(QUERY ( cu <* camera-usage I (NOT ( 
'EXPLICIT-DRAUGHTING.DRAUGHTING_MODEL' IN TYPEOF(cu. 
mapped-representation))) >) = 0; 

END-RULE; -- camera-usage-mapped-representation 

RULE colour-rgb-instantiation FOR (colour-rgb); 
WHERE 

wri: SIZEOF(QUERY ( each <* colour-rgb I (NOT (SIZEOF(USEDIN(each,")) 
>= I)) )) = 0; 

END-RULE; -- colour-rgb-instantiation 

RULE compatible-dimension FOR (Cartesian-point, direction, 
representation-context, geometric-representation-context); 

WHERE 
wrl: SIZEOF(QUERY ( x <* Cartesian-point I (SIZEOF(QUERY ( y <* 

geometric-representation-context I (item-in-context(x,y) AND ( 
HIINDEX(x.coordinates) <> y.coordinate-space-dimension)) )> > 
0) )I = 0; 

wr2: SIZEOF(QUERY ( x <* direction I (SIZE~F(QUERY ( y <* 
geometric-representation-context I (item-in-context(x,y) AND ( 
HIINDEX(x.direction-ratios) <> y.coordinate-space-dimension)) >> 
> 0) 1) = 0; 

END-RULE; -- compatible-dimension 

RULE curve-font-usage FOR (curve-style-font, pre-defined-curve-font, 
externally-defined-curve-font); 

WHERE 
wri: SIZEOF(QUERY ( csf <* curve-style-font I (NOT (SIZEOF(USEDIN(csf, 

'EXPLICIT-DRAUGHTING.' + 'CURVE-STYLE.CURVE-FONT')) >= I)) )) 
= 0; 

wr2: SIZEOF(QUERY ( pdcf <* pre-defined-curve-font I (NOT (SIZEOF( 
USEDIN(pdcf,'EXPLICIT_DRAUGHTING.' t 'CURVE-STYLE.CURVE-FONT')) 
>= 1)) )) = 0; 

wr3: SIZEOF(QUERY ( edcf <* externally-defined-curve-font I (NOT ( 
SIZEOF(USEDIN(edcf,'EXPLICIT_DRAUGHTING.' t 
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'CURVE-STYLE.CURVE-FONT')) >= I)) )) = 0; 
END-RULE; -- curve-font-usage 

RULE curve-style-font-instantiation FOR (curve-style-font); 
WHERE 

wrl: SIZEOF(QUERY ( each <* curve-style-font I (NOT (SIZEOF(USEDIN( 
each,")) >= I)) )) = 0; 

END-RULE; -- curve-style-font-instantiation 

RULE curve-style-instantiation FOR (curve-style); 
WHERE 

wrl: SIZEOF(QUERY ( each <* curve-style I (NOT (SIZEOF(USEDIN(each,")) 
>= I)) )> = 0; 

END-RULE; -- curve-style-instantiation 

RULE dimensionality-is-two FOR (geometric-representation-context); 
WHERE 

wrl: SIZEOF(QUERY ( g <* geometric-representation-context I (NOT (g. 
coordinate-space-dimension = 2)) )) = 0; 

END-RULE; -- dimensionality-is-two 

RULE draughting-model-annotation-layers FOR (draughting-model); 
WHERE 

wrl: SIZEOF(QUERY ( dm <* draughting-model I (NOT (SIZEOF( 
QUERY ( ao <* QUERY ( it <* dm\representation.items I ( 
'EXPLICIT-DRAUGHTING.ANNOTATION_OCCURRENCE' IN TYPEOF( ) 

I (NOT (SIZEOF(USEDIN(ao,JEXPLICIT_DRAUGHTING.J t 
'PRESENTATION-LAYER-ASSIGNMENT. ' + 'ASSIGNED-ITEMS')) >= I)) )) 
= 0)) 1) = 0; 

END-RULE; -- draughting-model-annotation-layers 

RULE draughting-sub-model-mapped-item FOR (mapped-item); 
WHERE 

wrl: SIZEOF(QUERY ( sr <* QUERY ( mi <* mapped-item I ( 
JEXPLICIT-DRAUGHTING.SHAPE_REPREPRESENTATIONJ IN TYPEOF(mi. 
mapping-source.mapped_reprepresentation)) ) I (NOT (SIZEOF( 
USEDIN(sr, 'I)) = SIZEOF(QUERY ( mr <* USEDIN(sr, 
'EXPLICIT-DRAUGHTING. ' + 'REPRESENTATION.ITEMS') I (SIZEOF([ 
'EXPLICIT-DRAUGHTING.DRAUGHTING_MODEL', 
JEXPLICIT-DRAUGHTING.SHAPE_REPREPRESENTATIONJ] * TYPEOF( = I) 
>I>> >> 
= 0; 

END-RULE; -- draughting-sub-model-mapped-item 

RULE draughting-subfigure-representation-layers FOR ( 
draughting-subfigure-representation); 

WHERE 
wrl: SIZEOF(QUERY ( dsr <* draughting-subfigure-representation I (NOT 

(SIZEOF(QUERY ( item <* dsr\representation.items I (( 
'EXPL1C1T-DRAUGHT1NG.ANN0TAT10N_OCCURRENCE' IN TYPEOF(item)) 
AND (SIZEOF(USEDIN(item,JEXPLICIT_DRAUGHTING.J + 
'PRESENTATION-LAYER-ASSIGNMENT.' + 'ASSIGNED-ITEMS')) = 0)) >) 
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= 0)) 1) = 0; 
END-RULE; -- draughting-subfigure-representation-layers 

RULE drawing-sheet-annotation-layers FOR (drawing-sheet-revision); 
WHERE 

wrl: SIZEOF(QUERY ( dsr <* drawing-sheet-revision I (NOT (SIZEOF( 
QUERY ( ao <* QUERY ( it <* dsr\representation.items I ( 
'EXPL1C1T-DRAUGHT1NG.ANN0TAT10N_OCCURRENCE' IN TYPEOF( > 

I (NOT (S1ZE0F(USED1N(ao,'EXPL1C1T_DRAUGHT1NG.' + 
'PRESENTATION-LAYER-ASSIGNMENT. ' + 'ASSIGNED-ITEMS')) >= I>> )) 
= 0)) 1) = 0; 

END-RULE; -- drawing-sheet-annotation-layers 

RULE drawing-sheet-layout-usage FOR (mapped-item); 
WHERE 

wrl: SIZEOF(QUERY ( dsl <* QUERY ( mi <* mapped-item I ( 
JEXPLICIT-DRAUGHTING.DRAWING~SHEET_LAYOUJ IN TYPEOF(mi. 
mapping-source.mapped_reprepresentation)) 1 I (NOT (SIZEOF( 
USEDIN(ds1, )')> = SIZEOF(QUERY ( dsr <* USEDIN(ds1, 
'EXPLICIT-DRAUGHTING. ' + 'REPRESENTATION.ITEMS') I ( 
JEXPLICIT-DRAUGHTING.DRAWING_SHEET_REVISIONJ IN TYPEOF(dsr)) ))>) >> 
= 0; 

END-RULE; -- drawing-sheet-layout-usage 

RULE drawing-view-annotation-layers FOR (presentation-view); 
WHERE 

wrl: SIZEOF(QUERY ( pv <* presentation-view I (NOT (SIZEOF( 
QUERY ( ao <* QUERY ( it <* pv\representation.items I ( 
'EXPL1C1T-DRAUGHT1NG.ANN0TAT10N_OCCURRENCE' IN TYPEOF( > 
I (NOT (SIZEOF(USEDIN(ao,JEXPLICIT_DRAUGHTING.J + 

'PRESENTATION-LAYER-ASSIGNMENT. ' + 'ASSIGNED-ITEMS')) >= I>> >> 
= 0)) )) = 0; 

END-RULE; -- drawing-view-annotation-layers 

RULE externally-defined-curve-font-instantiation FOR ( 
externally-defined-curve-font); 

WHERE 
wrl: SIZEOF(QUERY ( each <* externally-defined-curve-font I (NOT ( 

SIZEOF(USEDIN(each,")) >= I)) )) = 0; 
END-RULE; -- externally-defined-curve-font-instantiation 

RULE externally-defined-symbol-instantiation FOR ( 
externally-defined-symbol); 

WHERE 
wrl: SIZEOF(QUERY ( each <* externally-defined-symbol I (NOT (SIZEOF( 

USEDIN(each, "I> >= I>> 1) = 0; 
END-RULE; -- externally-defined-symbol-instantiation 

RULE externally-defined-text-font-instantiation FOR ( 
externally-defined-text-font); 

WHERE 
wrl: SIZEOF(QUERY ( each <+ externally-defined-text-font I (NOT ( 
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SIZEOF(USEDIN(each,")) >= I>> >> = 0; 
END-RULE; -- externally-defined-text-font-instantiation 

RULE fill-area-style-colour-instantiation FOR (fill-area-style-colour); 
WHERE 

wrl: SIZEOF(QUERY ( each <* fill-area-style-colour I (NOT (SIZEOF( 
USEDIN(each, "I) >= I)) )) = 0; 

END-RULE; -- fill-area-style-colour_instantiation 

RULE fill-area-style-instantiation FOR (fill-area-style); 
WHERE 

wrl: SIZEOF(QUERY ( each <* fill-area-style 1 (NOT (SIZEOF(USEDIN(each, 
'J)) >= I)) )) = 0; 

END-RULE; -- fill-area-style-instantiation 

RULE fill-area-style-tile-symbol-constraint FOR ( 
fill-area-style-tile-symbol-with-style); 

WHERE 
wrl: SIZEOF(QUERY ( fast <* fill-area-style-tile-symbol-with-style I ( 

OEXPLICIT-DRAUCXTING.DEFINED_SYMBOLJ 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; -- fill-area-style-tile-symbol-constraint 

RULE geometric-set-layers FOR (geometric-set); 
WHERE 

wrl: SIZEOF(QUERY ( gs <* geometric-set I (NOT (SIZEOF( 
QUERY ( element <* gs.elements I (NOT (SIZEOF(USEDIN(element, 
'EXPLICIT-DRAUGHTING.' + 'PRESENTATION-LAYER-ASSIGNMENT.' t 
'ASSIGNED-ITEMS')) >= I)) >) = 0)) )) = 0; 

END-RULE; -- geometric-set-layers 

RULE global-length-and-angle-units FOR (global-unit-assigned-context); 
WHERE 

wrl: SIZEOF(QUERY ( guac <* global-unit-assigned-context I (NOT ( 
SIZEOF(guac.units) = 2)) >> = 0; 

wr2: SIZEOF(QUERY ( guac <* global-unit-assigned-context I (NOT (( 
SIZEOF(QUERY ( x <* guac.units I ( 
'EXPLICIT-DRAUGHTING.LENGTH_UNIT' IN TYPEOF( )) = I) AND ( 
SIZEOF(QUERY ( x <* guac.units 1 ( 
'EXPLICIT-DRAUGHTING.PLANE_ANGLE-UNIT' IN TYPEOF( )) = 1))) )) 
= 0; 

END-RULE; -- global-length-and-angle-units 

RULE group-usage-constraint FOR (group, group-assignment); 
WHERE 

ml: SIZEOFCQUERY ( g <* group I (NOT (SIZEOF(QUERY ( ga <* 
group-assignment I (g :=: ga.assigned-group) )) = I)) )) = 0; 

END-RULE; -- group-usage-constraint 

RULE measure-with-unit-instantiation FOR (measure-with-unit); 
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WHERE 
wrl: SIZEOF(QUERY ( m <* measure-with-unit I (NOT (SIZEOF(USEDIN(m,")) 

>= I)) )) = 0; 
wr2: SIzEOF(QUERY ( m <* measure-with-unit I (NOT (SIZEOF(T'YPEOF(m) * 

[JEXPLICIT_DRAUGHTING.LENGTH-MEASURE-WITH-UNIT', 
'EXPLICIT_DRAUGHTING.PLANE_ANGLE_MEASURE~WITH~UNIT'~~ = 1)) 1) 
= 0; 

END-RULE; -- measure-with-unit-instantiation 

RULE named-unit-instantiation FOR (named-unit); 
WHERE 

wrl: SIZEOF(QUERY ( n <+ named-unit I (NOT (SIZEOF(USEDIN(n,")) >= I)) )> 
0; 

wr2: SIZEiF(QUERY ( n <* named-unit I (NOT (SIZEOF(TYPEOF(n) * C 
'EXPLICIT-DRAUGHTING.CONVERSION_BASED_UNIT', 
'EXPLICIT~DRAUGHTING.LENGTH_UNIT', 
'EXPLICIT-DRAUGHTING.PLANE_ANGLE_UNIT', 
'EXPLICIT-DRAUGHTING.SI_UNIT']) = 2)) >) = 0; 

END-RULE; -- named-unit-instantiation 

RULE pre-defined-colour-instantiation FOR (pre-defined-colour); 
WHERE 

wrl: SIZEOF(QUERY ( each <* pre-defined-colour I (NOT (SIZEOF(USEDIN( 
each,)')) >= I)) )) = 0; 

END-RULE; -- pre-defined-colour-instantiation 

RULE pre-defined-curve-font-instantiation FOR (pre-defined-curve-font) 
WHERE 

wri: SIZEOF(QUERY ( each <* pre-defined-curve-font I (NOT (SIZEOF( 
USEDIN(each, J')) >= I>> >> = 0; 

END-RULE; -- pre-defined-curve-font-instantiation 

RULE pre-defined-symbol-instantiation FOR (pre-defined-symbol); 
WHERE 

wrl: SIZEOF(QUERY ( each <* pre-defined-symbol I (NOT (SIZEOF(USEDIN( 
each,")) >= I>> >> = 0; 

END-RULE; -- pre-defined-symbol-instantiation 

RULE pre-defined-text-font-instantiation FOR (pre-defined-text-font); 
WHERE 

wrl: SIZEOF(QUERY ( each <* pre-defined-text-font I (NOT (SIZEOF( 
USEDIN(each, "1) >= I)) 1) = 0; 

END-RULE; -- pre-defined-text-font-instantiation 

RULE presentation-layer-assignment-constraint FOR ( 
presentation-layer-assignment); 

WHERE 
wrl: SIZEOF(QUERY ( pla <* presentation-layer-assignment I (NOT ( 

SIZEOF(QUERY ( item <* pla.assigned-items I (NOT (SIZEOF( 
TYPEOF(item) * CJEXPLICIT-DRAUGHTING.P~INTJ, 
'EXPLICIT-DRAUGHTING.CURVE', 
'EXPLICIT~DRAUGHTING.ANNOTATION_OCCURRENCE'~) = I)) )) = 0)) )) 
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= 0; 
wr2: SIZEOF(QUERY ( pla <* presentation-layer-assignment I (NOT ( 

SIZEOF(QUERY ( pnt <* QUERY ( item <* pla.assigned-items I ( 
JEXPLICIT-DRAUGHTING.P~INT' IN TYPEOF(item)) ) I (NOT (SIZEOF( 
USEDIN(pnt,'EXPLICIT_DRAUGHTING.' + 'GEOMETRIC-SET.ELEMENTS')) 
= 0)) )) = 0)) 1) = 0; 

wr3: SIZEOF(QUERY ( pla <* presentation-layer-assignment I (NOT ( 
SIZEOF(QUERY ( crv <* QUERY ( item <* pla.assigned-items I ( 
'EXPLICIT-DRAUGHTING.CURVEJ IN TYPEOF(item)) ) I (NOT (SIZEOF( 
USEDIN(crv,'EXPLICIT_DRAUGHTING.' + 'GEOMETRIC-SET.ELEMENTS')) 
= 0)) 1) = 0)) )) = 0; 

wr4: SIZEOF(QUERY ( pla <* presentation-layer-assignment I (NOT ( 
SIZEOF(QUERY ( ao <* QUERY ( item <* pla.assigned-items I ( 
JEXPLICIT-DRAUGHTING.ANNOTATION_OCCURRENCEJ IN TYPEOF(item)) ) 

I ((NOT SIZEOF(QUERY ( ur <* using-representations(ao) I ( 
NOT (SIZEOF(TYPEOF(ur) * CJEXPLICIT-DRAUGHTING.' + 
'DRAUGHTING-SUBFIGURE_REPREPRESENTATION', 
'EXPLICIT-DRAUGHTING.DRAUGHTING_MODEL', 
'EXPLICIT-DRAUGHTING.DRAWING_SHEET_REVISION', 
'EXPLICIT-DRAUGHTING.PRESENTATION_VIEW']) = 1)) ))> = 0) >) = 
0)) 1) = 0; 

END-RULE; -- presentation-layer-assignment-constraint 

RULE presentation-layer-assignment-requires-usage FOR ( 
presentation-layer-assignment, presentation-layer-usage); 

WHERE 
wrl: SIZEOF(QUERY ( e <* presentation-layer-assignment I (NOT (SIZEOF( 

QUERY ( s <* presentation-layer-usage I (e :=: s.assignment) )) 
= I)) )) = 0; 

END-RULE; -- presentation-layer-assignment-requires-usage 

RULE presentation-of-product-definition-formation FOR ( 
product-definition-formation); 

WHERE 
wri: SIZEOF(QUERY ( pdf <* product-definition-formation I (NOT (( 

SIZEOF(USEDIN(pdf,'EXPLICIT_DRAUGHTING.' t 
'DRAUGHTING-PRESENTED_ITEM.ITEMS')) >= I) OR (SIZEOF( 
QUERY ( pd <* USEDIN(pdf,'EXPLICIT_DRAUGHTING.' + 
'PRODUCT-DEFINITION.FORMATION') I (NOT (SIZEOF(QUERY ( pas <* 
QUERY ( prop-def <* USEDIN(pd,'EXPLICIT~DRAUGHTING.' t 
'PROPERTY-DEFINITION.DEFINITION') I ( 
'EXPLICIT~DRAUGHTING.PRODUCT_DEFINITION-SHAPE' IN TYPEOF( 
prop-def)) ) I (NOT (SIZEOF(QUERY ( par <* usEDIN(pds, 
'EXPLICIT-DRAUGHTING.' + 'PROPERTY~DEFINITION_REPREPRESENTATION,' 
+ 'DEFINITION') I ( 
'EXPLICIT~DRAUGHTING.SHAPE_DEFINITION_REPRESENTATIONJ IN 
TYPEOF(pdr)) )) >= I)) )) = 0)) )) = 0))) )) = 0; 

END-RULE; -- presentation-of-product-definition-formation 

RULE presentation-size-constraint FOR (presentation-size); 
WHERE 

wrl: SIZEOF(QUERY ( ps <* presentation-size I (NOT (( 
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'EXPLICIT-DRAUGHTING.' •t 'DRAWING-SHEET-REVISION') IN TYPEOF( 
ps.unit))) )) = 0; 

END-RULE; -- presentation-size-constraint 

RULE presentation-style-by-context-constraint FOR ( 
presentation-style-by-context); 

WHERE 
wrl: SIZEOF(QUERY ( psbc <* presentation-style-by-context I (NOT ( 

'EXPLICIT-DRAUGHTING.PRESENTATION_VIEW' IN TYPEOF(psbc. 
style-context))) )) = 0; 

END-RULE; -- presentation-style-by-context-constraint 

RULE presentation-style-by-context-instantiation FOR ( 
presentation-style-by-context); 

WHERE 
wrl: SIZEOF(QUERY ( each <* presentation-style-by-context 1 (NOT ( 

SIZEOF(USEDIN(each,")) >= 1)) )) = 0; 
END-RULE; -- presentation-style-by-context-instantiation 

RULE presentation-view-presented-once FOR (presentation-view, 
drawing-sheet-revision); 

WHERE 
wrl: SIZEOF(QUERY ( pv <* presentation-view 1 (NOT (SIZEOF( 

QUERY ( rm <* USEDIN(pv,'EXPLICIT~DRAUGHTING.' + 
'REPRESENTATION-MAP.' + 'MAPPED-REPRESENTATION') I (ROT ( 
SIZEOF(QUERY ( mi <* rm.map-usage I (NOT (SIZEOF( 
QUERY ( dsr <* drawing-sheet-revision 1 (mi IN dsr\ 
representation.items) )) = I)) 1) = 0)) 1) = 0)) )> = 0; 

END-RULE; -- presentation-view-presented-once 

RULE product-definition-instantiation FOR (product-definition); 
WHERE 

wrl: SIZEOF(QUERY ( each <* product-definition I (NOT (SIZEOF(USEDIN( 
each,")) >= 1)) )) = 0; 

END-RULE; -- product-definition-instantiation 

RULE product-requires-version FOR (product, product-definition-formation); 
WHERE 

wrl: SIZEOF(QUERY ( e <* product I (NOT (SIZEOF(QUERY ( s <* 
product-definition-formation 1 (e :=: s.of-product) )) >= 1)) )) 
= 0; 

END-RULE; -- product-requires-version 

RULE product-shape-has-representations FOR (product-definition-shape); 
WHERE 

wrl: SIZEOF(QUERY ( pds <* product-definition-shape I (NOT (SIZEOF( 
USEDIN(pds,'EXPLICIT_DRAUGHTING.' + 
'PROPERTY~DEFINITION_REPREPRESENTATION.' + 'DEFINITION')) >= 1)) )) 
= 0: 

END-RULE; -- product-shape-has-representations 

RULE representation-context-global-units FOR (representation-context); 
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WHERE 
wrl: SIZEOF(QUERY ( rc <* representation-context 1 (NOT (( 

'EXPLICIT-DRAUGHTING.' t 'GLOBAL-UNIT-ASSIGNED-CONTEXT') IN 
TYPEOF(r >> = 0; 

END-RULE; -- representation-context-global-units 

RULE representation-instantiation FOR (representation); 
WHERE 

wrl: SIZEOF(QUERY ( each <* representation I (NOT (SIZEOF(USEDIN(each, 
"1) >= 1)) 1) = 0; 

END-RULE; -- representation-instantiation 

RULE sheets-belong-to-one-drawing FOR (drawing-sheet-revision, 
drawing-sheet-revision-usage); 

WHERE 
wrl: SIZEOF(QUERY ( dsr <* drawing-sheet-revision I (NOT (SIZEOF( 

QUERY ( usage <* drawing-sheet-revision-usage I (dsr :=: usage 
.area> >> = 1)) )> = 0; 

END-RULE; -- sheets-belong-to-one-drawing 

RULE styled-curve FOR (styled-item); 
WHERE 

wrl: SIZEOF(QUERY ( crv <* QUERY ( si <* styled-item 1 ( 
'EXPLICIT-DRAUGHTING.CURVE' IN TYPEOF(si.item)) ) I (NOT ( 
SIZEOF(QUERY ( sty <* crv.styles I (NOT ((SIZEOF(sty.styles) = 

1) AND ('EXPLICIT-DRAUGHTING.CURVE_STYLEJ IN TwEoF(sty. 
stylesCll)>)> 1) = 0)) >> = 0; 

END-RULE; -- styled-curve 

RULE subtype-mandatory-annotation_occurrence FOR (annotation-occurrence); 
WHERE 

wrl: SIZEOF(QUERY ( ao K* annotation-occurrence I (NOT ( 
'EXPLICIT~DRAUGHTING.DRAUGHTING_ANNOTATION~OCCURRENCE' IN 
TYPEOF(a >> = 0; 

END-RULE; -- subtype-mandatory-annotation-occurrence 

RULE subtype-mandatory-camera-image FOR (camera-image); 
WHERE 

wri: SIZEOF(QUERY ( ci <* camera-image I (NOT ( 
JEXPLICIT-DRAUGHTING.CAMERA~IMAGE_2D_WITH~SCALEJ IN TYPEOF(c )) 
= 0; 

END-RULE; -- subtype-mandatory-camera-image 

RULE subtype-mandatory-draughting-callout FOR (draughting-callout); 
WHERE 

wrl: SIZEOF(QUERY ( dc <* draughting-callout I (NOT ( 
'EXPLICIT-DRAUGHTING.DRAUGHTING-ELEMENTS' IN TYPEOF(d 1) = 
0; 

END-RULE; -- subtype-mandatory-draughting-callout 

RULE subtype-mandatory-drawing-revision FOR (drawing-revision); 
WHERE 
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wrl: SIZEOF(QUERY ( dr <* drawing-revision I (NOT ( 
JEXPLICIT~DRAUGHTING.DRAUGHTING_DRAWING~REVISION' IN TYPEOF(d )) 
= 0; 

END-RULE; -- subtype-mandatory-drawing-revision 

RULE subtype-mandatory-pre-defined-colour FOR (pre-defined-colour); 
WHERE 

wrl: SIZEOF(QUERY ( pdc <* pre-defined-colour I (NOT ( 
'EXPLICIT~DRAUGHTING.DRAUGHTING_PRE_DEFINED~COLOUR' IN TYPEOF( 
pdc))) )) = 0; 

END-RULE; -- subtype-mandatory-pre-defined-colour 

RULE subtype-mandatory-pre-defined-curve-font FOR ( 
pre-defined-curve-font); 

WHERE 
wri: SIZEOF(QUERY ( pdcf <* pre-defined-curve-font I (NOT ( 

'EXPLICIT~DRAUGHTING.DRAUGHTING_PRE_DEFINED~CURVE~FONT' IN 
TYPEOF(pdcf))) )) = 0; 

END-RULE; -- subtype-mandatory-pre-defined-curve-font 

RULE subtype-mandatory-pre-defined-symbol FOR (pre-defined-symbol); 
WHERE 

wrl: sIzEoF(quERY ( pds <* pre-defined-symbol I (NOT (SIZEOF(TYPEOF( 
pds) * ['EXPLICIT-DRAUGHTING.' + 
'PRE-DEF1NED-GE0METR1CAL_TOLERANCE_SYMB0L', 
'EXPLICIT-DRAUGHTING.' + 'PRE-DEFINED-DIMENSION-SYMBOL', 
'EXPLICIT-DRAUGHTING.' + 'PRE-DEFINED-POINT-MARKER_SYMBOL', 
'EXPLICIT-DRAUGHTING.' + 'PRE-DEFINED-TERMINATOR_SYMBOL']) = I)) )> 
= 0; 

END-RULE; -- subtype-mandatory-pre-defined-symbol 

RULE subtype-mandatory-pre-defined-text-font FOR (pre-defined-text-font); 
WHERE 

wrl: SIZEOF(QUERY ( pdtf <* pre-defined-text-font I (NOT ( 
'EXPLICIT~DRAUGHTING.DRAUGHTING_PRE_DEFINED~TEXT~FONT' IN 
TYPEOF(pdtf))) )) = 0; 

END-RULE; -- subtype-mandatory-pre-defined-text-font 

RULE subtype-mandatory-shape-representation FOR (shape-representation); 
WHERE 

wri: SIZEOF(QUERY ( sr <* shape-representation I (NOT (( 
'EXPLICIT-DRAUGHTING.' + 
'GEOMETRICALLY~BOUNDED_2D_UIREFRAME_REPREPRESENTATION') IN 
TYPEOF(s )) = 0; 

END-RULE; -- subtype-mandatory-shape-representation 

RULE symbol-colour-instantiation FOR (symbol-colour); 
WHERE 

wrl: SIZEOF(QUERY ( each <* symbol-colour I (NOT (SIZEOF(USEDIN(each, 
"1) >= 1)) )) = 0; 

END-RULE; -- symbol-colour-instantiation 

299 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



IS0 10303-201:1994(E) 0 c IS0 

RULE terminator-symbol-constraint FOR (terminator-symbol); 
WHERE 

wrl: SIZEOF(QUERY ( ts <* terminator-symbol I (( 
'EXPL1C1T-DRAUGHT1NG.DEF1NED~SYMB0L' IN TYPEOF(ts.item)) AND ( 
NOT (JEXPLICIT_DRAUGHTING.PRB-DEFINED-TERMINAT~R-SYMB~LJ IN 
TYPEOF(ts.item\defined_symbol.definition)))) )) = 0; 

END-RULE; -- terminator-symbol-constraint 

RULE text-font-usage FOR (pre-defined-text-font, 
externally-defined-text-font); 

WHERE 
wrl: SIZEOF(QUERY ( pdtf <* pre-defined-text-font I (NOT (SIZEOF( 

USEDIN(pdtf,'EXPLICIT_DRAUGHTING.' + 'TEXT-LITERAL.FONT')) >= 
1)) 1) = 0; 

wr2: SIZEOF(QUERY ( edtf <* externally-defined-text-font I (NOT ( 
SIZEOF(USEDIN(edtf,JEXPLICIT_DRAUGHTING.J + 
'TEXT-LITERAL.FONT')) >= 1)) )) = 0; 

END-RULE; -- text-font-usage 

RULE text-style-for-defined-font-instantiation FOR ( 
text-style-for-defined-font); 

WHERE 
wrl: SIZEOF(QUERY ( each <* text-style-for-defined-font 1 (NOT ( 

SIZEOF(USEDIN(each,")) >= 1)) >) = 0; 
END-RULE; -- text-style-for-defined-font-instantiation 

RULE text-style-instantiation FOR (text-style); 
WHERE 

wrl: SIZEOF(QUERY ( each <* text-style I (NOT (SIZEOF(USEDIN(each,">) 
>= I)) >> = 0; 

END-RULE; -- text-style-instantiation 

RULE use_of_geometrically_bounded_2d_wireframe-representation FOR ( 
geometrically_bounded_2d_uireframe_representation, mapped-item); 

WHERE 
wrl: SIZEOF(QUERY ( gbwr <* 

geometrically-bounded-2d-wireframe-representation I (NOT ( 
SIZEOF(QUERY ( mi <* mapped-item I (mi.mapping-source. 
mapped-representation :=: gbwr) )> >= 1)) >> = 0; 

wr2: SIZEOF(QUERY ( gbwr-map <* QUERY ( mi <* mapped-item I (( 
'EXPLICIT-DRAUGHTING.' + 
'GEOMETRICALLY_BOUNDED_2D_WIREFRAME_REPREPRESENTATION') IN 
TYPEOF(mi.mapping-source.mapped_reprepresentation)) ) I (NOT ( 
SIZEOF(QUERY ( rep <* USEDIN(gbwr-map,'EXPLICIT_DRAUGHTING.J + 

'REPRESENTATION.ITEMS') I (NOT (SIZEOF([ 
'EXPLICIT~DRAUGHTING.DRAUGHTING_MODEL','EXPLICIT~DRAUGHTING.' 
+ 'GEOMETRICALLY~BOUNDED_2D_WIREFRAME_REPRESENTATION'] * 
TYPEOF(rep)) = I)) )> = 0)) 1) = 0; 

END-RULE; -- use_of_geometrically_bounded_2d_uireframe-representation 

FUNCTION acyclic-composite-text( 
start-composite: composite-text; 
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child-text: SET Cl:?] OF text-or-character 
>: LOGICAL; 

LOCAL 
i : INTEGER; 
local-composite-text : SET CO:?1 OF composite-text; 
local-annotation-text : SET CO:?] OF annotation-text; 
local-children : SET CO:?] OF text-or-character; 

END-LOCAL; 
local-composite-text := QUERY (child <* child-text I 

('PRESENTATION-DEFINITION-SCHEMA.COMPOSITE-TEXT' 
IN TYPEOF (child))); 

IF (SIZEOF (local-composite-text) > 0) THEN 
REPEAT i := 1 TO HIINDEX (local-composite-text); 

IF (start-composite :=: local-composite-text[i]) THEN 
RETURN (FALSE); 

END-IF; 
END-REPEAT; 

END-IF; 
local-children := child-text; 
IF (SIZEOF (local-composite-text)) > 0 THEN 

REPEAT i := 1 TO HIINDEX (local-composite-text); 
local-children := local-children + 

local-composite-text[i].collected_text; 
END-REPEAT; 

END-IF; 
local-annotation-text := QUERY (child <* child-text I 

(JPRESENTATION_DEFINITION_SCHEMA.ANN~TATI~N-TEXT' 
IN TYPEOF (child))); 

IF (SIZEOF (local-annotation-text) > 0) THEN 
REPEAT i := 1 TO HIINDEX (local-annotation-text); 

local-children := local-children + 
QUERY (item <* local-annotation-text[i]\mapped-item. 

mapping-source.mapped-representation.items I 
S1ZE0F(['PRESENTAT10N_DEF1N1T10N_SCHEMA.ANN0TAT10N~TEXT', 

'PRESENTATION~DEFINITION_SCHEMA.COMPOSITE~TEXT'] * 
TYPEOF(item)) > 0); 

END-REPEAT; 
END-IF; 
IF (local-children :<>: child-text) THEN 

RETURN (acyclic-composite-text (start-composite, local-children)); 
ELSE 

RETURN (TRUE); 
END-IF; 

END-FUNCTION; -- acyclic-composite-text 

FUNCTION acyclic-mapped-item-usage( 
rep: representation 

). BOOLEAN; 

LOCAL 
i : INTEGER; 
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items : SET OF representation-item; 
END-LOCAL; 
items := QUERY ( item <* rep.items I ( 

JDRAUGHTING-ANNOTATION_AIC.MAPPED_ITEM' IN TYPEOF(item)) ); 
IF SIZEOF(items) = 0 THEN 

RETURN(FALSE); 
ELSE 

REPEAT i := 1 TO HIINDEX(items) BY I; 
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; -- acyclic-mapped-item-usage 

FUNCTION acyclic-mapped-representation( 
parent-set: SET OF representation; 
children-set: SET OF representation-item 

): BOOLEAN; 

LOCAL 
i : INTEGER; 
x : SET OF representation-item; 
Y : SET OF representation-item; 

END-LOCAL; 
x := QUERY ( 2 <* children-set I ('EXPLICIT-DRAUGHTING.MAPPED_ITEMJ IN 

TYPEOF( ); 
IF SIZEOF > 0 THEN 

REPEAT i := 1 TO HIINDEX BY 1; 
IF xCil\mapped_item.mapping_source.mapped_representation IN 

parent-set THEN 
RETURN(FALSE); 

END-IF; 
IF NOT acyclic-mapped-representation(parent_set + x[i]\mapped-item 

.mapping_source.mapped_representation,x[i]\mapped_item. 
mapping-source.mapped-representation.items) THEN 

RETURN(FALSE); 
END-IF; 

END-REPEAT; 
END-IF; 
x := children-set - x; 
IF SIZEOF > 0 THEN 

REPEAT i := 1 TO HIINDEX BY 1; 
Y := QUERY ( z <* bag-to-set(USEDIN(xCi1,")) I ( 

'EXPLICIT-DRAUGHTING.REPRESENTATION_ITEM' IN TYPEOF( ); 
IF NOT acyclic-mapped-representation(parent_set,y) THEN 

RETURN(FALSE); 
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END-IF; 
END-REPEAT; 

END-IF; 
RETURN(TRUE); 

END-FUNCTION; -- acyclic-mapped-representation 

FUNCTION aspect-ratio( 
p: planar-box 

): positive-ratio-measure; 
RETURN(p.size-in-x / p.SiZe-in-y); 

END-FUNCTION; -- aspect-ratio 

FUNCTION bag-to-set( 
the-bag: BAG OF GENERIC:intype 

): SET OF GENERIC:intype; 

LOCAL 
i : INTEGER; 
the-set : SET OF GENERIC:intype := Cl; 

END-LOCAL; 
IF SIZEOF(the-bag) > 0 THEN 

REPEAT i := 1 TO HIINDEX(the-bag) BY I; 
the-set := the-set + the-bag[il; 

END-REPEAT; 
END-IF; 
RETURN(the-set); 

END-FUNCTION; -- bag-to-set 

FUNCTION build_2axes( 
ref-direction: direction 

): LIST [2:21 OF direction; 

LOCAL 
u : LIST [2:2] OF direction; 

END-LOCAL; 
UC11 := NVL(normalise(ref-direction),direction([l,Ol)); 
u c21 := orthogonal-complement(u[ll); 
RETURN(u); 

END-FUNCTION; -- build-2axes 

FUNCTION check-text-alignment( 
ct : composite-text 

>: BOOLEAN; 

LOCAL 
a : SET OF text-alignment := Cl; 
i: INTEGER; 

END-LOCAL; 
REPEAT i := 1 TO HIINDEX(ct.collected_text) BY 1; 

a := a t [ct.collected-text[i1.alignmentl; 
END-REPEAT; 
RETURN(SIZEOF(a) = I); 
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END-FUNCTION; -- check-text-alignment 

0 c IS0 

FUNCTION check-text-font( 

): BOOLEA;; 
: composite-text 

LOCAL 
f : SET OF font-select := Cl; 
i : INTEGER; 

END-LOCAL; 
REPEAT i := 1 TO HIINDEX(ct.collected_text) BY I; 

f := f + [ct.collected-text[iI.fontl; 
END-REPEAT; 
RETURN(SIZEOF(f) <= 1); 

END-FUNCTION; -- check-text-font 

FUNCTION constraints-param-b-spline( 
degree, up-knots, up-cp: INTEGER; 
knot-mult: LIST OF INTEGER; 
knots: LIST OF parameter-value 

>: BOOLEAN; 

LOCAL 
k : INTEGER; 
1 : INTEGER; 
sum : INTEGER; 
result : BOOLEAN := TRUE; 

END-LOCAL; 
sum := knot-mult[l]; 
REPEAT i := 2 TO up-knots BY I; 

sum := sum + knot-mult[i]; 
END-REPEAT; 
IF (degree < I> OR (up-knots < 2) OR (up-cp < degree) OR (sum <> ( 

degree + up-cp + 2)) THEN 
result := FALSE; 
RETURN(result); 

END-IF; 
k := knot-mult Cll; 
IF (k < 1) OR (k > (degree + 1)) THEN 

result := FALSE; 
RETURN(result); 

END-IF; 
REPEAT i := 2 TO up-knots BY I; 

IF (knot-mult[i] c I) OR (knots[i] <= knotsI - 11) THEN 
result := FALSE; 
RETURN(result); 

END-IF; 
k := knot-mult[i]; 
IF (i < up-knots) AND (k > degree) THEN 

result := FALSE; 
RETURN(result); 

END-IF; 
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IF (i = up-knots) AND (k > (degree + 1)) THEN 
result := FALSE; 
RETURN(result); 

END-IF; 
END-REPEAT; 
RETURN(result); 

END-FUNCTION; -- constraints-param-b-spline 

FUNCTION curve-weights-positive( 
b: rational-b-spline-curve 

): BOOLEAN; 

LOCAL 
result : BOOLEAN := TRUE; 

END-LOCAL; 
REPEAT i := 0 TO b-upper-index-on-control-points BY I; 

IF b.weights[i] <= 0 THEN 
result := FALSE; 
RETURN(result); 

END-IF; 
END-REPEAT; 
RETURN(result); 

END-FUNCTION; -- curve-weights-positive 

FUNCTION derive-dimensional-exponents( 
x: unit 

>: dimensional-exponents; 

LOCAL 
i : INTEGER; 
result : dimensional-exponents := dimensional-exponents(0,0,0,0,0,0, 

0); 
END-LOCAL; 
IF 'EXPLICIT-DRAUGHTING.DERIVED-UNIT' IN TYPEOF THEN 

REPEAT i := LOINDEX(x.elements) TO HIINDEX(x.elements) BY 1; 
result.length-exponent := result.length-exponent + (x.elements[i]. 

exponent * x.elements[i].unit.dimensions.length_exponent); 
result.mass-exponent := result.mass-exponent + (x.elementsCil. 

exponent * x.elements[i].unit.dimensions.mass_exponent); 
result.time-exponent := result.time-exponent + (x.elements[i]. 

exponent * x.elements[i].unit.dimensions.time_exponent); 
result.electric-current-exponent := result. 

electric-current-exponent t (x.elements[i].exponent * x. 
elementsCil.unit.dimensions.electric_current-exponent); 

result.thermodynamic_temperature_exponent := result. 
thermodynamic-temperature-exponent + (x.elements[i] .exponent * 
x.elements[i].unit.dimensions. 
thermodynamic-temperature-exponent); 

result.amount-of-substance-exponent := result. 
amount-of-substance-exponent + (x.elements[i].exponent * x. 
elements[i].unit.dimensions.amount_of_substance_exponent); 

result.luminous-intensity-exponent := result. 
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luminous-intensity-exponent t (x.elements[il.exponent * x. 
elements[i].unit.dimensions.luminous_intensity-exponent); 

END-REPEAT; 
ELSE 

result := x.dimensions; 
END-IF; 
RETURN(result); 

END-FUNCTION; -- derive-dimensional-exponents 

FUNCTION dimension-of( 
item: geometric-representation-item 

): dimension-count; 

LOCAL 
x : SET OF representation; 
Y : representation-context; 

END-LOCAL; 
x := using-representations(item); 
Y := xCll.context-of-items; 
RETURN(y\geometric_representation_context.coordinate-space-dimension); 

END-FUNCTION; -- dimension-of 

FUNCTION dimensions-for-si-unit( 
n: si-unit-name 

): dimensional-exponents; 
CASE n OF 

metre 

aram 
second 
ampere 
kelvin 
mole 
candela 
radian 
steradian 
hertz 
newton 
Pascal 
joule 
watt 
coulomb 
volt 
farad 
Ohm 

siemens 
weber 
tesla 
henry : 
degree-Celsius : 
lumen 
lux 
becquerel 

RETURN(dimensional-exponents(1,0,0,0,0,0,0)); 
RETURN(dimensional-exponents(0,1,0,0,0,0,0)); 
RETURN(dimensional-exponents(0,0,1,0,0,0,0)); 
RETURN(dimensional-exponents(0,0,0,1,0,0,0)); 
RETURN(dimensional-exponents(0,0,0,0,1,0,0)); 
RETURN(dimensional-exponents(0,0,0,0,0,1,0)); 
RETURN(dimensional-exponents(0,0,0,0,0,0,1)); 
RETURN(dimensional-exponents(0,0,0,0,0,0,0)); 
RETURN(dimensional-exponents(0,0,0,0,0,0,0)); 
RETURN(dimensional-exponents(O,O,-1,0,0,0,0)); 
RETURN(dimensional-exponents(l,l,-2,0,0,0,0)); 
RETURN(dimensional-exponents(-l,l,-2,0,0,0,0)); 
RETURN(dimensional-exponents(2,1,-2,0,0,0,0)); 
RETURN(dimensional-exponents(2,1,-3,0,0,0,0)); 
RETURN(dimensional-exponents(0,0,1,1,0,0,0)); 
RETURN(dimensional-exponents(2,1,-3,-l,O,O,O)); 
RETURN(dimensional-exponents(-2,-1,4,1,0,0,0)); 
RETURN(dimensional-exponents(2,1,-3,-2,0,0,0)); 
RETURN(dimensional-exponents(-2,-1,3,2,0,0,0)); 
RETURN(dimensional-exponents(2,1,-2,-l,O,O,O)); 
RETURN(dimensional-exponents(O,l,-2,-l,O,O,O)); 
RETURN(dimensional-exponents(2,1,-2,-2,0,0,0)); 

RETURN(dimensional-exponents(0,0,0,0,1,0,0)); 
RETURN(dimensional-exponents(0,0,0,0,0,0,1)); 
RETURN(dimensional-exponents(-2,0,0,0,0,0,1)); 
RETURN(dimensional-exponents(O,O,-1,0,0,0,0)); 
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aray RETURN(dimensional-exponents(2,0,-2,0,0,0,0)); 
sievert RETURN(dimensional-exponents(2,0,-2,0,0,0,0)); 
END-CASE; 

END-FUNCTION; -- dimensions-for-si-unit 

FUNCTION item-in-context( 
item: representation-item; 
cntxt: representation-context 

): BOOLEAN; 

LOCAL 
i: INTEGER; 

Y : BAG OF representation-item; 
END-LOCAL; 
IF S1ZE0F(USED1N(item,'EXPL1C1T~DRAUGHT1NG.REPRESENTAT10N.1TEMS') * 

cntxt.representations_in_context) > 0 THEN 
RETURN(TRUE); 

ELSE 
Y := QUERY ( z <* USEDIN(item,JJ) I ( 

'EXPLICIT-DRAUGHTING.REPRESENTATION_ITEM' IN TYPEOF( ); 
IF SIZEOF > 0 THEN 

REPEAT i := 1 TO HIINDEX BY I; 
IF item-in-context(y[i] ,cntxt) THEN 

RETURN(TRUE); 
END-IF; 

END-REPEAT; 
END-IF; 

END-IF; 
RETURN(FALSE); 

END-FUNCTION; -- item-in-context 

FUNCTION leap-year( 
year: year-number 

>: BOOLEAN; 
IF (((year MOD 4) = 0) AND ((year MOD 100) <> 0)) OR ((year MOD 400) = 

0) THEN 
RETURN(TRUE); 

ELSE 
RETURN(FALSE); 

END-IF; 
END-FUNCTION; -- leap-year 

FUNCTION list-to-array( 
lis: LIST CO:?] OF GENERIC:t; 
low, u: INTEGER 

): ARRAY [low:u] OF GENERIC:t; 

LOCAL 
n : INTEGER; 
res : ARRAY [low:u] OF GENERIC:t; 

END-LOCAL; 
n := SIZEOF(lis); 
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IF n <> ((u - low) + I> THEN 
RETURN(?); 

ELSE 
REPEAT i := 1 TO n BY 

res[(loW + i> - 11 
END-REPEAT; 
RETURNb-es); 

END-IF; 

1; 
:= lis[ il ; 

END-FUNCTION; -- list-to-array 

FUNCTION normalise( 
arg: vector-or-direction 

>: vector-or-direction; 

LOCAL 
ndim : INTEGER; 
V : direction; 
vet : vector; 

maa : REAL; 
result : vector-or-direction; 

END-LOCAL; 
IF NOT EXISTS(arg) THEN 

result := ?; 
ELSE 

ndim := arg.dim; 
IF JEXPLICIT-DRAUGHTING.VECTORJ IN TYPEOF(arg) THEN 

BEGIN 
vet := arg; 
v := arg.orientation; 
IF arg.magnitude = 0 THEN 

RETURN(?); 
ELSE 

vec.magnitude := I; 
END-IF; 

END; 
ELSE 

v := arg; 
END-IF; 
mag := 0; 
REPEAT i := 1 TO ndim BY 1; 

maa := mag + (v.direction-ratios[i] * v.direction-ratios[i]); 
END-REPEAT; 
IF mag > 0 THEN 

maa := SQRT(mag); 
REPEAT i := I TO ndim BY I; 

v.direction-ratiosci] := v.direction-ratios[i] / mag; 
END-REPEAT; 
IF 'EXPLICIT-DRAUGHTING.VECTOR' IN TYPEOF(arg) THEN 

vec.orientation := v; 
result := vet; 

ELSE 
result := v; 

@IS0 
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END-IF; 
ELSE 

RETURN(?); 
END-IF; 

END-IF; 
RETURN(result); 

END-FUNCTION; -- normalise 

FUNCTION orthogonal-complement( 
vet: direction 

>: direction; 

LOCAL 
result : direction; 

END-LOCAL; 
IF (vec.dim 0 2) OR (NOT EXISTS(vec)) THEN 

RETURN(?); 
ELSE 

result.direction-ratios[l] := -vec.direction-ratiosr21; 
result.direction-ratios[2] := vec.direction-ratios[l]; 
RETURN(result); 

END-IF; 
END-FUNCTION; -- orthogonal-complement 

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; 
result-bag := USEDIN(item, 'REPRESENTATION-SCHEMA.REPRESENTATION.ITEMS'); 
IF SIZEOF(result-bag) > 0 THEN 

REPEAT i := 1 TO HIINDEX(result-bag); 
results := results + result-bag[i]; 

END-REPEAT; 
END-IF; 
intermediate-items := QUERY(z <* bag-to-set( USEDIN(item , I'>) I 

'REPRESENTATION-SCHEMA.REPRESENTATION_ITEM' IN TYPEOF(z 
IF SIZEOF(intermediate-items) > 0 THEN 

REPEAT i := 1 TO HIINDEX(intermediate-items); 
results := results + using-representations(intermediate_items[i]); 

END-REPEAT; 
END-IF; 
RETURN (results); 

END-FUNCTION; -- using-representations 

FUNCTION valid-calendar-date( 
date: calendar-date 
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): LOGICAL; 
IF NOT ((1 <= date.day-component) AND (date.day-component <= 31)) 

THEN 
RETURN(FALSE); 

END-IF; 
CASE date.month-component OF 

4: RETURN((1 <= date.day-component) AND (date.day-component 
<= 30)); 

6: RETURN((1 <= date.day-component) AND (date.day-component 
<= 30)); 

9 : RETURN((1 <= date.day-component) AND (date.day-component 
<= 30)); 

11 : RETURN((1 <= date.day-component) AND (date. 
day-component <= 30)); 

2: BEGIN 
IF leap-year(date.year-component) THEN 

RETURN((1 <= date.day-component) AND (date.day-component <= 29)); 
ELSE 

RETURN((1 <= date.day-component) AND (date.day-component <= 28)); 
END-IF; 

END; 
END-CASE; 

END-FUNCTION; -- valid-calendar-date 

FUNCTION valid-units( 
m: measure-with-unit 

>: BOOLEAN; 
IF JEXPLICIT-DRAUGHTING.LENGTH_MEASUREJ IN TYPEOF(m.value-component) 

THEN 
IF derive-dimensional-exponents(m.unit_component) 0 

dimensional-exponents(1,0,0,0,0,0,0) THEN 
RETURN(FALSE); 

END-IF; 
END-IF; 
IF 'EXPLICIT-DRAUGHTING.MASS_MEASURE' IN TYPEOF(m.value,component) 

THEN 
IF derive-dimensional-exponents(m.unit-component) <> 

dimensional~exponents(O,l,O,O,O,OJO) THEN 
RETURN(FALSE); 

END-IF; 
END-IF; 
IF JEXPLICIT-DRAUGHTING.TIME_nEASUREJ IN TYPEOF(m.value-component) 

THEN 
IF derive-dimensional-exponents(m.unit-component) 0 

dimensional-exponents(0,0,1,0,0,0,0) THEN 
RETURN(FALSE); 

END-IF; 
END-IF; 
IF 'EXPLICIT-DRAUGHTING.ELECTRIC_CURRENT_MEASURE' IN TYPEOF(m. 

value-component) THEN 
IF derive-dimensional-exponents(m.unit_component) <> 

dimensional-exponents(0,0,0,1,0,0,0) THEN 
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RETURN(FALSE); 
END-IF; 

END-IF; 
IF 'EXPLICIT_DRAUGHTING.THERMODYNAMIC_TEMPERATURE~MEASUREJ IN TYPEOF(m 

.value-component) THEN 
IF derive-dimensional-exponents(m.unit_component) <> 

dimensional~exponents(OJOJOJOJIJOJO) THEN 
RETURN(FALSE); 

END-IF; 
END-IF; 
IF JEXPLICIT_DRAUGHTING.AMOUNT_OF_SUBSTANCE-MEASUREJ IN TYPEOF(m. 

value-component) THEN 
IF derive-dimensional-exponents(m.unit_component) <> 

dimensional~exponents(OJO,OJOJOJIJO) THEN 
RETURN(FALSE); 

END-IF; 
END-IF; 
IF JEXPLICIT~DRAUGHTING.LUMINOUS_INTENSITY~MEASUREJ IN TYPEOF(m. 

value-component) THEN 
IF derive-dimensional-exponents(m.unit_component) <> 

dimensional~exponents(OJOJOJOJOJOJl) THEN 
RETURN(FALSE); 

END-IF; 
END-IF; 
IF 'EXPLICIT-DRAUGHTING.PLANE_ANGLE_MEASURE' IN TYPEOF(m. 

value-component) THEN 
IF derive-dimensional-exponents(m.unit_component) <> 

dimensional~exponents(O,O,OJOJOJOJO) THEN 
RETURN(FALSE); 

END-IF; 
END-IF; 
IF 'EXPLICIT-DRAUGHTING.SOLID_ANGLE_MEASURE' IN TYPEOF(m. 

value-component) THEN 
IF derive-dimensional-exponents(m.unit_component) <> 

dimensional~exponents(OJOJOJOJO,O,O) THEN 
RETURN(FALSE); 

END-IF; 
END-IF; 
IF 'EXPLICIT-DRAUGHTING.AREA_MEASURE' IN TYPEOF(m.value-component) 

THEN 
IF derive-dimensional-exponents(m.unit_component) <> 

dimensiona1~exponents(2,0,0,0,0,0,0) THEN 
RETURN(FALSE); 

END-IF; 
END-IF; 
IF 'EXPLICIT-DRAUGHTING.VOLUME_MEASURE' IN TYPEOF(m.value-component) 

THEN 
IF derive-dimensional-exponents(m.unit_component) <> 

dimensiona1~exponents(3,0,0,0,0,0,0) THEN 
RETURN(FALSE); 

END-IF; 
END-IF; 
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IF 'EXPLICIT-DRAUGHTING.RATIO_MEASURE' IN TYPEOF(m.value-component) 
THEN 

IF derive-dimensional-exponents(m.unit_component) <> 
dimensional~exponents(O,O,O,O,O,O,O) THEN 

RETURN(FALSE); 
END-IF; 

END-IF; 
IF 'EXPLICIT-DRAUGHTING.POSITIVE_LENGTH_MEASURE' IN TYPEOF(m. 

value-component) THEN 
IF derive-dimensional-exponents(m.unit-component) <> 

dimensional-exponents(i,O,O,O,O,O,O) THEN 
RETURN(FALSE); 

END-IF; 
END-IF; 
IF 'EXPLICIT_DRAUGHTING.POSITIVE_PLANE_ANGLE-MEASUREJ IN TYPEOF(m. 

value-component) THEN 
IF derive-dimensional-exponents(m.unit_component) <> 

dimensional~exponents(O,O,O,O,O,O,O) THEN 
RETURN(FALSE); 

END-IF; 
END-IF; 
RETURN(TRUE); 

END-FUNCTION; -- valid-units 

END-SCHEMA; -- explicit-draughting 
(* 
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Annex B 
(normative) 

AIM short names 

Table B.l provides the short names of entities specified in the AIM of this pa.rt of IS0 10303. 
Requirements on the use of the short names are found in the implementation methods included 
in IS0 10303. 
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Table B.l - AIM short names 

Entity names Short names 

ADDRESS ADDRSS I 

1 ANGULAR-DIMENSION ( ANGDMN 1 

( ANNOTATION-CURVE-OCCURRENCE 1 ANCROC 1 

1 ANNOTATION-FILL-AREA 1 ANFLAR I 
r ANNOTATION-FILL-AREA-OCCURRENCE AFAO I 

ANNOTATION-OCCURRENCE ( ANNOCC 1 

ANNOTATION-SUBFIGURE-OCCURRENCE ANSBOC I 

1 ANNOTATION-SYMBOL 1 ANNSYM ) 

1 ANSYOC I 1 ANNOTATION-SYMBOL-OCCURRENCE 

I ANNOTATION-TEXT ( ANNTXT 1 

1 ANTXOC 1 ANNOTATION-TEXT-OCCURRENCE 

APPLICATION-CONTEXT APPCNT I 

1 APPLICATION-CONTEXT-ELEMENT 

APPLICATION-PROTOCOL_DEFINITION 

APPROVAL 

APPROVAL-ASSIGNMENT 

APPROVAL-DATE-TIME 

APPROVAL-PERSON-ORGANIZATION 

APPROVAL-ROLE 

APPROVAL-STATUS 

AREA-IN-SET 

APCNEL I 
APPRDF 

APPRVL 

APPASS 

APDTTM 

APPROR 

APPRL 

APPSTT 

ARINST 
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Entity names 
I_- -. 

AXIS2-PLACEMENT-2D 

BEZIER-CURVE 

BOUNDED-CURVE 

B-SPLINE-CURVE 

Short names 

A2PL2D 

BZRCRV 

BNDCRV 

BSPCR 

B-SPLINE-CURVE-WITH-KNOTS I BSCWK I 
CALENDAR-DATE 1 CLNDT I 
CAMERA-IMAGE CMRIMG 

CAMERA-IMAGE-2D-WITH-SCALE c12ws 

CAMERA-MODEL CMRMDL 

CAMERA-MODEL-D:! -riGiEiq 

CAMERA-USAGE 

CARTESIAN-POINT 

CIRCLE 

COLOUR 

COLOUR-RGB 

COLOURSPECIFICATION 

COMPOSITE-CURVE 

COMPOSITECURVESEGMENT 

COMPOSITE-TEXT 

COMPOSITE-TEXT-WITH-ASSOCIATEDCI1RVES 

COMPOSITE-TEXT-WITH-BLANKING-BOX 

COMPOSITE-TEXT-WITH-EXTEN? 

CONIC 

CONTEXT-DEPENDENTINVISIBIIJTY - 

CMRUSG 

CRTPNT 

CIRCLE 

COLOUR 

CLRRGB 

CLRSPC 

CMPCRV 

CMCRSG 

CMPTXT 

CTWAC 

CTWBB 

CTWE 

CONIC 

CNDPIN 
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Table B.l (continued) 

Entity names Short names 
I I 

CONTRACT CNTRCT 

CONTRACT-ASSIGNMENT CNTASS 

CONTRACT-TYPE CNTTYP 

CONVERSION-BASED-UNIT CNBSUN 

CIJRVE 

CURVE-DIMENSION CRVDMN 

CURVE-STYLE CRVSTY 

CURVE-STYLE-FONT CRSTFN 

CURVE-STYLE-FONT-PATTERN CSFP 

DATUM-FEATURE-CALLOUT 

DATUM-TARGET-CALLOUT 

DEFINED-SYMBOL 

DIAMETER-DIMENSION 

DIMENSIONAL-EXPONENTS 

DIMENSION-CALLOUT-COMPONENT-RELATIONSHIP 

DIMENSION-CALLOUT-RELATIONSHIP 

DIMENSION-CURVE 

DIMENSION-CURVE-DIRECTED-CALLOUT 

DIMENSION-CURVE-TERMINATOR 

DIMENSION-PAIR 

DIRECTION 

DOCUMENT 

DOCUMENT-REFERENCE 
I 
j I)C hl REX 

DTFTCL 

DTTRCL 

DFNSYM 

DMTDMN 

DMNEXP 

DMCLRL 

DMNCRV 

DCDC 

DMCRTR 

i 
1 DCMN’I 

4 

DOCUMENT-TYPE / DCMTYP 
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Table B.l (continued) 

IS0 10303-201:1994(E) 

I I I 

Entity names Short names 

DRAUGHTING-ANNOTATION_OCCURRENCE DRANOC 

DRAUGHTINGAPPROVALASSIGNMENT DRAPAS 

DRAUGHTINGCALLOUT DRGCLL 

DRAUGHTING-CALLOUT-RELATIONSHIP DRCLRL 

DRAUGHTINGCONTRACTASSIGNMENT 1 DRCNAS I 
DRAUGHTING-DRAWING-REVISION DRDRRV 

DRAUGHTING-ELEMENTS DRGELM 

DRAUGHTING-GROUPASSIGNMENT DRGRAS 

I----~ DRAUGHTING-MODEL 1 DRGMDL 1 

r--- DRAUGHTING-ORGANIZATION-ASSIGNMENT DRORAS I 
1 DRAUGHTING-PERSON-AND-ORGANIZATION-ASSIGNMENT 1 DPAOA I 
1 DRAUGHTING-PERSON-ASSIGNMENT 1 DRPRAS I 

DRAUGHTING-PRESENTED-ITEM 

DRAUGHTING-PREDEFINEDCOLOUR 

DRPRIT 

DPDC 

DRAUGHTING-PRE-DEFINED-CURVE-FONT DPDCF I 

DRAUGHTING-PRE-DEFINED-TEXT-FONT DPDTF I 

1 DRAUGHTINGSECURITY-CLASSIFICATION-ASSIGNMENT 1 DSCA I 
DRAUGHTINGSPECIFICATION-REFERENCE 

DRAUGHTINGSUBFIGURE-R.EPRESENTATION 

DRAUGHTING-SYMBOL-REPRESENTATION 

DRSPRF 

DRSBRP 

DRSYRP 

DRAUGHTING-TEXT-LITERAL-WITH-DELINEATION DTLWD I 

DRAUGHTING-TITLE DRGTTL I 

DRAWING-DEFINITION DRWDFN 

DRAWING-REVISION DRWRVS 

DRAWING-SHEET-LAYOUT DRSHLY 
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Table B.l (continued) 

Entity names 

DRAWING-SHEET-REVISION 

DRAWING-SHEET-REVISION-USAGE 

ELLIPSE 

Short names 

DRSHRV 

DSRU 

ELLPS 

I- EXTERNALLY-DEFINED-CURVE-FONT 1 EDCF I 
EXTERNALLY-DEFINEDHATCH-STYLE EDHS 

EXTERNALLY-DEFINED-ITEM EXDFIT 

EXTERNALLY-DEFINED-SYMBOL EXDFSY 

EXTERNALLY-DEFINED-TEXT-FONT EDTF 

I EXTERNALLY-DEFINED-TILE-STYLE 

1 EXTERNAL-SOURCE 1 EXTSRC I 
FILL-AREA-STYLE 1 FLARST I 
FILL-AREASTYLECOLOUR FASC 

FILL-AREA-STYLE-HATCHING FASH 

FILL-AREA-STYLE-TILES FAST 

FASTSW I 

1 GEOMETRICALLY_BOUNDED_2D_WIREFRAME_REPREPRESENTATION 1 GB2WR 1 

FILL-AREA-STYLE-TILE-SYMBOL-WITH-STYLE 

GEOMETRICAL-TOLERANCE-CALLOUT 

GEOMETRIC-CURVE-SET 

GEOMETRIC-REPRESENTATION-CONTEXT 

GMTLCL 

GMCRST 

GMRPCN 

GEOMETRIC-REPRESENTATION-ITEM GMRPIT I 
GEOMETRIC-SET GMTST I 

GLOBAL-UNIT-ASSIGNED-CONTEXT 

GROUP 

GROUPASSIGNMENT 

GROUP-RELATIONSHIP 

GROUP 

GRPASS 

GRPRLT 
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Table B.l (continued) 
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C 
--- 

Entity na,mes 
.---__- 

INVISIBILITY 

Short names 

HYPRBL 

INVSBL 

LEADER,-CURVE 1 LDRCRV 1 

LEADER,+DIRECTED-CALLOUT LDDRCL I 
’ LEADER-DIRECTED-DIMENSION LDDRDM 

LEADER-TERMINATOR LDRTRM 

LENGTH-MEASURE-WITKIJNIT LMWU 

LENGTH-UNIT -pEiiiq 

LINEAR-DIMENSION LNRDMN 

MAPPEDlTEM MPPITM 

MEASURE-WITH-UNIT MSWTUN 

NAMED-UNIT NMDUNT 

1 OFFSET-CURVE-2D ~-I 

1 ONE-DIRECTION-REPEAT-FACTOR I ODRF I 

ORDINATE-DIMENSION ORDDMN 

ORGANIZATION ORGNZT 

ORGANIZATIONAL...ADDRESS ORGADD 

ORGANIZATION~ASSIGNMEN’I ORGASS 

1 ORGANIZATION-ROLE I ORGRL/ 

1 PARABOLA 

PERSON PERSON 

1 PERSONAL-ADDR.ESS 1 PRSADD I 
1 PRANOR ) 

PAOR 
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Table B.l (continued) 

Entity names 

PERSON-ASSIGNMENT 

PERSON-ROLE 

PLACEMENT 

Short names 

PRSASS 

PRSRL 

PLCMNT 

I-- PLANAR-BOX j PLNBX I 
PLANAR-EXTENT 

PLANEANGLE-MEASUR.E-WITH-UNIT 

PLANE-ANGLE-TJNIT 

POINT 

POINT-ON-CURVE 

PLNEXT 

PAMWU 

PLANUN 

POINT 
I 

PNONCR 

POLYLINE PLYLN 

PRESENTATION-AREA 

PRE,SENTATION-LAYER-ASSIGNMENT 

PRESENTATION-LAYER-IJSAGE 

PRSAR 

PRLYAS 

PRLYUS 

PRESENTATION-REPRESENTATION PRSRPR. I 

PRESENTATION-SET PRSST I 
PRESENTATION-SIZE 

PRESENTATION-STYLE-ASSIGNMENT 

PRSSZ I 

PRSTAS I 
1 PRESENTATION-STYLE-BY-CONTEXT PSBC I 

PRESENTATION-VIEW PR.SVW I 

PRESENTED-ITEM PRSIT’M I 

1 PRESENTED-ITEMREPRESENTATION 1 PRITRP 1 

1 PRE-DEFINEDCOLOUR PRDFC’L I 
PRE-DEFINED-CURVE-FONT 

__-- 

PRE-DEFINED-DIMENSION-SYMBOL 
*; 1 

., I 

PRE-DEFINED-GEOMETRICAL-TOLERANCE-SYMBOL j ~:‘L‘s j 
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Table B.l (continued) 
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I- 

I 

Entity names 

PRODUCT-DEFINITION-SHAPE 

PRE-DEFINED-ITEM 

PRE-DEFINED-POINT-MARKER-SYMBOL 

PRE-DEFINED-SYMBOL 

PRE-DEFINED-TERMINATORSYMBOL 

PRE...DEFINED-TEXT-FONT 

PRODUCT 

PRODUCT-CONTEXT 

PRODUCT-DEFINITION 

PRODUCT-DEFINITION-CONTEXT 

PRODUCT-DEFINITION-FORML4TION 

Short names 

PRDFSH 

PRDFIT 

PDPMS 

PRDFSY 

PDT 

PDTF 

PRDCT 

PRDCNT 

PRDDFN 

PRDFCN 

PRDFFR 

PROJECTION-CURVE 

PROJECTION-DIRECTED-CALLOUT 

1 PROPERTY-DEFINITION 

I-- PROPERTY-DEFINITION-REPRESENTATION 

1 PRPDFN 

QUASI-UNIFORM-CURVE 

R.ADIUS_DIMENSION 

RATIONAL-B-SPLINE-CURVE 

REPRESENTATION 

r- REPRESENTATION-CONTEXT 

1 REPRESENTATION-ITEM 

1 REPRESENTATION-MAP 

1 SECURITY-CLASSIFICATION 

1 SECURITY-CLASSIFICATION-ASSIGNM 

1 PRDFRP 

QSUNCR 

RDSDMN 

R.BSC 

RPRSNT 

RPRCNT I 

1 RPRITM I 

1 RPRMP I 

1 SCRCLS I 

1 SCCLAS I 

1 SE(:liRITY-CLASSIFICATION-LF:VEI, SCCLLV I 
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Table B .l (concluded) 

Entity names 

SHAPE-DEFINITION-REPRESENTATION 

1 SHAPE-REPRESENTATION / SHPRPR I 
I---- SI-UNIT 1 SUNT I 
1 STRUCTURED-DIMENSION-CALLOUT 1 STDMCL I 
1 STYLED-ITEM 1 STYITM I 
1 SYMBOL-COLOUR I SYMCLR ( 

I~--~: i SYMBOL-REPREShNTATION SYMRPR I 

1 SYMBOL-REPRESENTATION-MAP 1 SYRPMP I 

1 SYMBOL-STYLE 1 SYMSTY I 
1 SYMBOL-TARGEI 1 SYMTRG 1 

1 TERMINATOR,+SYMBOI, 1 TRMSYM 1 

I- ~~~ TEXT-LITERAL 1 TXTLTR I 
TEXT-LITERALWITHASSOCIATED-CIJRVES TLWAC I 

TEXT-LITERAL-WITHBLANKING_BOX 

TEXT-LITERAL-WITH-DELINEATION 

TEXT-LITERAL-WITH-EXTENT 

TEXT-STYLE 

TEXT-STYLE-FOR-DEFINED-FONT 

TEXT-STYLE-WITH-BOX-CHARACTERISTICS 

TEXTSTYI,E~WITHMIRROR 

TRIMMED-CIJRVE 

TWO-DIRECTION-REPEAT-FACTOR 

UNIFORM-CURVE 

VECTOR 

TLWBB I 

TLWD 

TLWE 

TXTSTY 

TSFDF 

TSWBC 

TSWM 

TRMCRV 

TDRF 

UNFCRV 

VECTOR 
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Annex C 
(normative) 

Implementation method specific requirements 

The implementation method defines wha,t types of eschange behaviour are required with respect 
t,o t.his part of IS0 10303. Conformance to this part of IS0 10303 shall be realized in an exchange 
structure. The file format shall be encoded according to the syntax and EXPRESS language 
mapping defined in 1SO 10303-21 and the AIM defined in annex A of this part of IS0 10303. 
The header of the exchange structure shall identify use of this part of IS0 10303 by the schema 
name ‘explicit-draughting’. 
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Annex D 
(normative) 

Protocol Implementation Conformance Statement (PICS) 
proforma 

The Protocol Implementation Conformance Statement (PICS) proforma. is supplied for comple- 
tion by the person or organization (the client) requesting conformance testing. Its purpose is 
to ascertain the scope of claimed conformance to a pa,rticular application protocol by an imple- 
mentation under test (IUT) using a defined implementation method. Through the completion 
of this form, the PICS Proforma. becomes a PICS. 

The information contained in the PICS is used to configure an appropriate executable test suite 
for use by the client. 

1. Please indicate the implementation method adopted in this choice of conformance class: 

0 IS0 10303-21 Exchange Structure - preprocessor 

0 IS0 10303-21 Exchange Structure - postprocessor 

2. Please provide an identifier for the product or system for which conformance is claimed: 

- Product name and current version number: 

- Preprocessor name and current version number: 

- Postprocessor name and current version number: 
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Annex E 
(normative) 

Information object registration 

E.l Document identification 

In order to provide for unambiguous identification of an information object in a.11 open system, 
the object identifier 

{ iso standard 10303 part(201) version(l) } 

is assigned to this part of IS0 10303. The meaning of this value is defined in IS0 8824-1, and 
is described in IS0 10303-l. 

E.2 Schema identification 

In order to provide for unambiguous identification of the schema specifications given in this 
application protocol in an open information system, object identifiers are assigned as follows: 

{ iso standard 10303 part(201) version( 1) object( 1) explicit-draughting-schema( 1) } 

is assigned to the Explicit-draughtingschema expanded schema (see Annex A). 

{ iso standard 10303 part(201) version( 1) object( 1) explicit-draughting-schema(2) } 

is assigned to the Explicit-draughtingschema short form schema (see 5.2). 

The meaning of these values is defined in IS0 8824-1, and is described in IS0 10303-l. 
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Annex F 
(informative) 

Application activity model 

The application activity model (AAM) is p rovided to aid in understanding the scope and in- 
formation requirements defined in this application protocol. The model is presented as a set of 
definitions of the activities and the data and a set of activity figures. The AAM covers activities 
which go beyond the scope of this application protocol. 

The figures use IDEFO function modelling. Each activity may be decomposed to provide more 
detail. If an activity has been decomposed, a separate figure is included. 

CONTROL 

MECHANISM 

Figure F.l - IDEFO basic notation 

As with any IDEFO model, the application activity model is dependent on a particular viewpoint 
and purpose. The viewpoint of the application activity model is from a design engineer. 

F. 1 Application, activity model definitions and abbreviations 

The following terms are used in the application activity model. Terms marked with an asterisk 
are outside the scope of this application protocol. 

The definitions given in this annex do not supersede the definitions given in the main body of 
the text. 
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F.1.1 2D draughting shape model: the two-dimensional represent,ation, at any stage of de- 
velopment,, of the physical shape and size of a product that has been produced or created for 
the purpose of presentation in a drawing. 

F.1.2 annotate drawing sheet: select and apply a drawing sheet layout, as required, to the 
drawing sheet and annotate this drawing sheet with related administrative product information 
and any necessary additional annotation that is not related to a specific view.i 

F.1.3 annotated drawing sheet: a drawing sheet that may contain drawing views and their 
view-related annotation, as well as annotation not related to a specific view, such as the drawing 
sheet layout and administra.tive product information. 

F.1.4 annotated drawing view: a view of the 2D draughting shape model that contains an- 
notation related to the geometric data presented in the view. 

F.1.5 approved drawing sheet: a drawing sheet to which an organization or project specific 
approval has been assigned. 

F.1.6 CAD system*: a computer system used for creation, revision, storage, and control of 
CAD drawings created from a 2D draughting shape model with explicit annotation. 

F.1.7 change requests *: detailed information and instructions issued to a draughtsman to 
create or modify a drawing. 

F.1.8 configure 2D draughting shape model : analyze the view requirements and modify, 
as necessary, the 2D draughting shape model to support these views. 

F.1.9 configure drawing: order the sheets of the drawing, add product information that is 
relative to the entire drawing to each sheet in the form of annotation, and approve the drawing. 

F.l.10 configure drawing sheet: select, locate, and orient drawing views with respect to a 
drawing sheet, annotate the drawing sheet, and approve the drawing sheet as required by any 
organization-specific practices. 

F.l.ll configure drawing view: create and annotate the views of the 2D draughting shape 
model that are presented on a drawing sheet. 

F.1.12 create drawing view: scale and place a view of a 2D draughting shape model on the 
drawing sheet and configure a,nd place annotation on the view as required to present product 
information. The appearance of any elements of the 2D draughting shape model presented in 
the view maybe modified to accurately portray product shape. 

F.1.13 create model view: define the perspective from which the model will be viewed and 
specify any clipping required to limit the view to only those desired elements. 

F.1.14 document drawing sheet approval: annotate a drawing sheet with an organization- 
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or project-specific approval , 

F.1.15 document product: develop the presentation of the form. fit, and functional require- 
ments of a product in the form of a drawing. 

F.l.16 draughting standards*: organization, project, national, or international standards 

that specify the manner in which product information is depicted in a drawing. 

F.1.17 draughtsman*: a person responsible for documenting a product who makes use of a 
CAD system to create or modify a drawing. 

F.1.18 drawing requirements*: constraints on the configuration, contents, or appearance of 
a drawing, from the organization, project or both. 

F.1.19 drawing sheet: a subdivision of a drawing that is presented as an image on a single 
piece of paper or other suitable output medium. 

F.1.20 existing CAD drawing: a CAD drawing that is to be modified in response to a change 
request. 

F.1.21 existing drawing sheet: a drawing sheet that is to be modified in response to a change 
request. 

F.1.22 existing drawing view: a drawing view that is to be modified in response to a change 
request. 

F.1.23 model view: a two-dimensional planar projection of a 2D draughting shape model 
from a specified position within its coordinate system. A view may include clipping in order to 
capture only certain elements of the object being viewed. 

F.1.24 non-shape product information*: information that describes physical aspects, func- 
tional aspects, or both, of a product other than its physical shape. 

EXAMPLE 20 - Colour and surface finish are examples of non-shape product information 

F.1.25 organization/project requirements*: requirements imposed by an organization or 
a project that define the creation or modification of a drawing. 

F.1.26 position drawing views: locate and orient drawing views on a drawing sheet,. 

F.1.27 product information: information that describes the physical or functional aspects 
of a product. 

F.1.28 refined 2D draughting shape model: the representation of t,he physical shape of 
a product that supports all draughting requirements for the present,at,ion of that shape on a, 
drawing. 
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F.1.29 revised CAD drawing: a CAD drawing which has been modified in response to a 
change request,. An organization or project specific approval may have been a,ssigned to the 
CAD drawing as well. 

F.1.30 select drawing sheet layout and size: specify the size of a drawing sheet to be used 
in the drawing and any standard drawing layout to be included on that sheet. 

F.1.31 sheet approval requirements*: requirements that govern the approval of drawing 
sheets for an organization, a project, or both. 

F.1.32 sheet layout and size requirements*: requirements that constrain the layout, the 
sheet size, or both, of drawing sheets for an organization, a project, or both. 

F.1.33 sheet layout symbol: a symbol used to present standard drawing layouts. 

F.1.34 sheet requirements*: requirements that constrain the configuration, the content, the 
appearance, or all three of Drawing-sheets for an organization, a project, or both. 

F.1.35 sheet with layout: a drawing sheet that has been annotated with a sheet layout sym- 
bol. 

F.1.36 sheet with views: a drawing sheet that contains one or more drawing views annotated 
as required. 

F.1.37 sheet without views: a drawing sheet that does not contain any drawing views. 

F.1.38 symbols and fonts: collections of text fonts, symbol fonts, and other symbol defini- 
tions that are used as annotation by a draughtsman in the creation or modification of a CAD 
drawing. 

F.1.39 unapproved drawing sheet: a drawing sheet to which no organization or project 
specific approval has been assigned. 

F.1.40 view location requirements*: requirements that constrain the positioning of draw- 
ing views on a drawing sheet for an organization, a project, or both. 

F.1.41 view requirements*: requirements that constrain the contents, the appearance, or 
both of drawing views for an organization, a project, or both. 
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F.2 Application activity model diagrams 

The application activity model is given in F.2 through F.5. The graphical form of the application 
activity model is presented in the IDEFO activity modelling format. Activities and data flows 
that are out of scope are marked with asterisks. 
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Figure F.2 - A-O: document product 
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Figure F.3 - AO: document product 
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Figure F.4 - Al: configure drawing view 
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Figure F.5 - A2: configure drawing sheet 
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Annex G 
(informa~tive) 

Application reference model 

This annex provides the application reference model for this part of IS0 10303 and is given 
in (2.1 through (2.15. The a.pplication reference model is a graphical representation of the 
structure and constraints of the application objects specified in clause 4. The graphical form of 
t,he application reference model is presented in the IDEFlX format. The application reference 
model is independent from any implementation method. 

The graphical form of the application reference model is presented in IDEFlX. Extentions to 
the IDEFlX notation are used within the diagrams. The “-0” notation designates that an 
attribute is opt,ional. The “-*” notation designates that an attribute can be aggregated. The 
different types of predefined objects that are supported by this part of IS0 10303 are listed in 
capital letters under the application object. Application objects shown with a dashed line font 
are defined on the diagram indicated wit,hin the object. Attributes which do not fulfill user 
requirements and serve only to identify an object are excluded from the model. 

NOTE - The table G.l, which follows t,he diagrams, provides an index to these diagrams and lists 
all the cross references between them. 
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@ISO 

Figure G.l - ARM diagram 1 of 15 
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Figure G.2 - ARM diagram 2 of 15 
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Figure G.3 - ARM diagram 3 of 15 
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Figure G.4 - ARM diagram 4 of 15 
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Figure G.5 - ARM diagram 5 of 15 
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Figure G.6 - ARM diagram 6 of 15 
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Figure G.8 - ARM diagram 8 of 15 
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Figure G.9 - ARM diagram 9 of 15 
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Figure G.10 - ARM diagram 10 of 15 
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ARM diagram 11 of 15 Figure G.ll - 
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Figure G.12 - ARM diagram 12 of 15 
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Figure G.13 - ARM diagram 13 of 15 
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Figure G.14 - ARM diagram 14 of 15 
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Figure G.15 - ARM diagram 15 of 15 
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Table G.l - Cross reference table for ARM diagrams 

Figure Application object Referenced from 
F.l Approval 

Drawing 
Drawingsheet F.13 

Drawing-view F.2, F.13 

Organization 
Product-version 
Sheet-placed-annotation F.4, F.15 

View-placed-annotation F.4, F.15 

~~ 

F.3 2D-draughtingshape-model F.l, F.2, F.13 

Sub-model 
Sub-model-definition 

F.4 Annotation-curve F.5, F.8, F.10, F.ll 

Annotation-element F.7 
Annotationsubfigure 
Annotationsubfigure-definition F.13 

Annotationsubfigure-definition-element F.15 
Draughting-annotation F.14 

Externally-defined-texkfont 
Predefined-text-font 
Text 
Text-appearance 
Textfont 
Textstring 

F.4, F.8 
F.ll 

F.12 
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Cross reference table for ARM diagrams (continued) 

Figure Application object Referenced from 
F.7 Annotationsymbol F.4, F.8, F.lO, F.12 

t 1 Dimensionsvmbol 
I 

Drawingsheet-layout 
Externallv-defined-svmbol 
Geometrical-tolerance-symbol 

1 Point-markersvmbol 
1 Predefined-symbol 
1 Terminatorsymbol 

I 

User-defined-symbol 
User-defined-symbol-definition F.5, F.13 

F.8 1 Datumfeature-callout 
1 Datum-target-callout 
1 Draughting-callout 1 F.4. F.12 
I ” ” I 

Geometrical-tolerance 

F.9 1 Angular-dimension 
Chained-dimension-nair 

Linear-dimension 
Ordinate-dimension 
Parallel-dimension-pair 
Radius-dimension 

F.10 

F.ll 

Dimensionline 
Directed-curve 
Leader 
Projection-line 

Appearance 

F.9 
F.8 
F.9 
F.9 

F.2 

Cbi0uf F.5, F.7 
Curve-appearance F.2, F.5 

Externally-defined-line-font 
Linefont 
Predefined-colour 
Predefined-linefont 
User-defined-colour 

I 
I 

1 User-defined-linefont ! 
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Cross reference table for ARM diagrams (concluded) 

Figure Application object Referenced from 
F.12 Dimension-callout F.9 

Structured-dimension-callout 
1 1 Unstructured-dimension-callout 1 

1 F.13 1 2D-Cartesian-CoordinatesDace 1 
1 

Cartesian-coordinate-space 

F.14 Group 
Group-annotation-element 

I Group-element 
Group-Eeometric-element 

F.15 

Sub-group 

Layer 
Visibility 
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Annex H 
(informative) 

AIM EXPRESS-G 

H.l through H.52 correspond to the AIM EXPRESS listing given in annex A. The figures use the 
EXPRESS-G graphical notation for the EXPRESS language. EXPRESS-G is defined in annex D 
of IS0 10303-11. 
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0 c IS0 IS0 103o3-201:1994(E) 

frame-of-reference S[ I:?] r-1 _.___ ~-_______--.__ 0 product-context 
1 product 1 __.___.-- 

(JG-- 

id 

of-product 

, disciplinet~pe / 0 

<iGi> 

product-definition-formation 
P--.- 

id ( 1 description 

I apphcatlon-context-element 

~,,,,:?l 
($1 application-conte$ 

product-definition-context 

name 

c”, 52.1 label 

life-cycle-stage 
-_ 

I frame-of-reference 

Figure H.l - AIM EXPRESS-G diagram 1 of 52 
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c application-context 

application 

application-protocol-definition 

application-interpreted-model-schema-name I application-protocol-year 

Figure H.2 - AIM EXPRESS-G diagram 2 of 52 
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1 1 specified-items S[ I:?] d 
draughtingspecification-reference 

( ~ 7 
I. 

assigned-document 

name 

kind 

---_ 
specifiedjtem ’ 
-- -- J 

, descfiption w 

id 
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draughtingcontract-assignment 
items S[ I:?] -Fd’----7 contracted-item 1 

LL - 

assigned-contract 

name b contract 

kind 

description 

Purpose 
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k 
, 00 

status 
approval-status approval -~ 

name 1 assigned-approval 

dated...approval authorized-approval 

I approved-items S[ I :?] 

I? - 
A-- 

approved-item 
-i--__ J 

lcl8.3 drawingPrevision,b-P-P 17, I drawing-sheet-revision 

Figure H.5 - AIM EXPRESS-G diagram 5 of 52 
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middle-names L[ I:?] 

la&name prefix-titles L[ 1 :?] 

suffix-titles L[ l:?] 
--------- 

r - - - - - - - - 

CT3 52,l label 

assigned_person 

1 person-role IA 

name 

&I 52,l label 

- (ABS) person-assignment 

0 

draughtingperson-assignment 

assignedjtems S[ l:?] 

Figure H.6 - AIM EXPRESS-G diagram 6 of 52 
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(3G-iz+----“----- organization 

, description name ‘I; 

assigned-organization 

63 52,l label 

role 
organization~role b -r------ - (ABS) orgamzatton-assignment 

name 

c!x 52,l label 

draughtmgorgamzatlon-assignment 

assigned-items S[ I :?] 

,,--A----, 
draughting-organization-item I 

A-------- 
/ 

17,2 drawing-sheet-revision 1.1 product-definition-formation 

Figure H.7 - AIM EXPRESS-G diagram 7 of 52 
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a 
r---------- 

------Y iperson-orgar~on_selecJ 1 

I I 

“,‘ pLJ”lr i, irsoi the-person ’ r I - ’ v j ’ the-organization L,l o~iizatio~ 

person-and-organization-role 

assigned-person-and-organization 

role 

I I 

(ABS) person-and-organization-assignment 

draughting-person-and-organization-assignment I 
assigned-items S[ I :?] 

7.2 draughtingorganization-item 

Figure H.8 - AIM EXPRESS-G diagram 8 of 52 

362 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



0 c IS0 IS0 10303-201:1994(E) 

~~~~zons ‘[“?’ organizational-address 
description 

52.1 label ;:‘/, 
telex-number street-number 

facsimile-number 
__--------- 

country I I telephone-number 
,_----- -------- 

I 

Figure H.9 - AIM EXPRESS-G diagram 9 of 52 
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i 
security-level 

assigned-security-classification 

1 CABS) 1 secunty~class~ficat~on~ass~gnment 

I I 

I 
draughtingsecurity-classification-assignment 

I 
assigned-items S[ I :?] 

(,- 17.3 drawing-sheet-rewslon ,I) 

Figure H.10 - AIM EXPRESS-G diagram 10 of 52 
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r----------- 
draughting_presented item select 

l -I- _ _ - ,--- 1 - - J 
drdughting-presented-item 

i 

(I] , [ , 
NW 
presented-item 

I 

item 

-__--_--- IT. pre~nratlon_representation_select 
LA-------J 

<--+-)(T8tiGJ 173 presentattonrepresentatton 

Figure H.ll - AIhl EXPRESS-G diagram 11 of 52 
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r------------ 
‘draughtinggroupedjtem 

‘0 items S[l:?] 

‘_I- - - _ - - - I 

1 

draughtinggroup-assignment 

) 
1 

(ABS) group-assignment 

assigned_group 

description 
group b-4 

relatinggroup 

/\ 

related-group 

description 

Figure H.12 - AIM EXPRESS-G diagram 12 of 52 
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language contents 

items S[ 1 :?] 

rJ- - L--, 
draughtingtitled-item 

L-----I 

Figure H.13 - AIM EXPRESS-G diagram 13 of 52 
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52,l label 7 ( 15,l represeT-context > 

1. / name ! I contextpfjteys- 

(INV)representations in context S[ 1.71 

4 draughtingmodel 

i 

19,l shape-representation 

17,l presentation-representation 

items S[ 1 :?] 

J 

CD 
52,l label 

3 1 ,I geometricppresentationjtem 

Figure H.14 - AIM EXPRESS-G diagram 14 of 52 
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representation-context 
context-identifier 

geometric-representation-context global-unit-assigned_context 

coordinate-space-dimension 

I dimension-count D- @ 
------ 

i 
rNnGER 

Figure H.15 - AIM EXPRESS-G diagram 15 of 52 
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symbol-representation_map 

,,,,,,,li,n,B,j mappingorigin representation-item 

Y 
mapping_source 

(INV)map-usage S[ I:?] 

0 mapped-item 14,2 representation-item 

I I 

annotation-symbol camera-image 

i 

I 

26,l positive-ratio-measure 
(DER)scale 

Figure H.16 - AIM EXPRESS-G diagram 16 of 52 
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‘:Gi (-jizLy~] 1 1 presentation-representation c 17,7 (20) 

I 

0 

C presentation-area >-- c7GQ 
presentation-view 

in-set 

h 

1 
r(INv)~eas ql:?] 

area-in-set 
area 

1 
drawing-sheet-revision-usage 

sheet-number 

L 

drawing-sheet-revision .revi:J:lidenlitier 

I 

Figure H.17 - AIM EXPRESS-G diagram 17 of 52 
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-j 
intended-scale 

c5J 

revision-identifier 

52,l text drawing-identifier 

52, I identifier 

0 0 

drawing-definition dmughting-dmwing-revision 

) drawingtype 
--7 
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shape-representation Li 
I 

~eometricallybounded_2d_wireframe_representation 

shape-definition-representation 3 property-definition-representation 

definition 

product-definition-shape 3 

0 

name 
property-definition -__ 

definition 

VT------- chxacterizec-definition 
L- i _ _ ~ - .- - - _I 

I 

L 
LL------A 

characterizedgroduct-definition I 
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size 
I I 

L---_ 
q:;I_-. __-__ _’ resentatlon size assignment select 

Figure H.20 - AIM EXPRESS-G diagram 20 of 52 
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7--- invisible-items S[ I:?] 
1 mwsible item 13 - 
i - --- - 

I 

presentation-context 
~~---- 

1----- 
I 
I 

e 22,2 presentation-layer_usage 
____ 
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presentation-layer-usage 
I+- 

---------@ 

17,lO presentation-representation 

, 
1 assigned&items S[ I:?] 
I 

(-----+-- ~- ------;&I 17,lO presentation-representation 
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P- - - - 
-- elements S[ I:?] 

geometric-set-select 
LL-----J 

geometric-curve-set 

1 camera-model 

L 

view-window-clipping 
camera-model-d2 
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year-component 

----- 
l I 

r- calendar-date 

day-component I month-component 

l- 
I- 

4 -- -------I 
day-in-month-number 1 

------- 

ell lNTEGER 

A r--------- 
1 monthjn_year-number 1 
---------I 

ell INTEGER 
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r----7 

~ length-exponent 
---------~-- 

r 

thermodynamic-temperature-exponent 

electric-current-exponent 

(DER)dimensions 

dimensional-exponents 
__- time-exponent 

f-subst ante-exJnent 

L dimensions 
____ 

--__ 
A----- named-unit 

- 

i#II.l si-unit 

/ prefix 
---- 

-- h-,- ’ , r- -c- ,-1 ,!A .-.., 

~ conversIon-tr 

I si-unit-name I I I si-prefix : 1 
----- .--i 

v2q’ labej) [Feieasure-with3 

converslon_.based-unit 

J -___ 

, name 

plane-angle-unit 

Figure H.25 - AIM EXPRESS-G diagram 25 of 52 

379 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

--`,,,,,,,,`,`,,,,,`,```,``,,,-`-`,,`,,`,`,,`---



IS0 10303-201:1994(E) 0 c IS0 

~1 --- ---l 
1 
- 
I _ - -- 

l 
1 positive-length-measure ’ 
L.--------J 

- 

i ---- 3 ,r ( - -] r--- 
1 plane-angle-measure i 

--- 

1 parameter-value I 
-- 

( -- -- 
1 positive-ratio-measure 1 

/-i 

_jl l----I t -- 
ratio-measure ; length-measure 

L 

Figure H.26 - AIM EXPRESS-G diagram 26 of 52 

380 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

--`,,,,,,,,`,`,,,,,`,```,``,,,-`-`,,`,,`,`,,`---



0 c IS0 IS0 10303-201:1994(E) 

I-. measure-with-unit 
unit-component +--g--g 

length-measure-with-unit plane-angle-measure-with-unit 

Figure H.27 - AIM EXPRESS-G diagram 27 of 52 

381 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



IS0 10303-201:1994(E) 0 c IS0 

I item-id 

Y 

il source 

! externally-defined-text-font 

L 

Figure H.28 - AIM EXPRESS-G diagram 28 of 52 

382 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



0 c IS0 IS0 10303-201:1994(E) 

/-- name I 
@iq G2.1 label/)O------ 1 pre-defined-item 1 

I 

pre-defined-colour pre-defined-curve-font pre-defined-text-font 

! 

- 
P 

I 

s- 
khaughtingpre-klefine&curve-font draughtmhpre-defined-text-font 

_~__- J i 

71 r-- 
-I 

Figure H.29 - AIM EXPRESS-G diagram 29 of 52 

383 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

--`,,,,,,,,`,`,,,,,`,```,``,,,-`-`,,`,,`,`,,`---



IS0 10303-201:1994(E) 

0 

pre-defined-dimension-symbol 

0 c IS0 

4 pre-defined-symbol 

A 

L---i pre~delined~point~marrker~symbol 

pre~defined_geometrical~tolerance~symbol 1 L. ! 

pre-defined-terminator-symbol 

i ____~~------ 

Figure H.30 - AIM EXPRESS-G diagram 30 of 52 

384 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



@IS0 IS0 10303-201:1994(E) 

33.1 placement 35.3 curve 33,2 vector 32,3 point 23, I geometric-set 

0 0 0 0 0 

I 
I 

41 ,l fill~area~style~tile~symbol~with~style 

41,2 till-area-style-hatching 

28,l externally-defined-hatch-style 

28.2 extemally~defined~tile~style 

I------ geometric-representation-item 

40, I composite-text 
L- I 

(DER)dim 

I ,4 one-direction-repeat-factor 

i 42, I draughting-callout 
0 

34,3 planar-extent 

Figure H.31 - AIM EXPRESS-G diagram 31 of 52 

385 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



IS0 10303-201:1994(E) 0 c IS0 

point 

I 1 

Cartesian-point 
coordinates L[ 1:3] qy-jZ] t 

pint-on-curve 

basis-curve i I pointgarameter 

Figure H.32 - AIM EXPRESS-G diagram 32 of 52 

386 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



0 c IS0 IS0 10303-201:1994(E) 

00 

0 magnitude 

/---? 

vector 

I ’ 
7 

vector or direction 1 ___ 
L i --I- _ _ 

orientation 

r- d 
direction-ratios L[2:3] 

___~ 

ref-direction 

Figure H.33 - AIM EXPRESS-G diagram 33 of 52 

387 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



IS0 10303-201:1994(E) 0 c IS0 

planar-box 
placement 

Figure H.34 - AIM EXPRESS-G diagram 34 of 52 

388 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



0 c IS0 IS0 10303-201:1994(E) 

basis-curve 

offset-curve-2d 

0 / 
36.1 conic 

Figure H.35 - AIM EXPRESS-G diagram 35 of 52 

389 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



IS0 10303-201:1994(E) 

33.6 axis2-placement 
position 

1 

I A I 1 

rj circle 

<&- 

semi-axis-1 

! ellipse 

A 

II hyperbola 1 parabola 

semi-axis-2 

semijmagaxis 

0 

26.8 positive-length-measure 
I / 
I 

26,8 positive-b] ( 

0 
26,s positive-length-measure 

Figure H.36 - AIM EXPRESS-G diagram 36 of 52 

390 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



IS0 10303-201:1994(E) 

?I bounded-curve 

self-intersect 
composite-curve -__- 

- (DER)n-segments 

(DER)ciosed&curve 

/ parent-curve 
Lo 

, same-sense 
__-- 

1 transition 1 c_: 
35.5 curve 

23 38.1 b-spline-curve 

basis-curve 

r- -- _ 
i 1 

1 transmon-code, i 
/ 

~..~... -~~~~ _ 

master-representation 
i---- 

r- ---.. - o-- 
WimminKpreference rt 

! _. ~_ ~_ _ __ _--I i / 
,- -~-- __ 

-o- AL, 
17 ..__._ ~~~ 

tnmmingselect 1 
ii---- 

Figure H.37 - AIM EXPRESS-G diagram 37 of 52 

391 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

--`,,,,,,,,`,`,,,,,`,```,``,,,-`-`,,`,,`,`,,`---



IS0 10303-201:1994(E) 

I self-intersect I 

I I 

curve-form INTEGER 

v 

@ER)upperjndex-on-control-points 

n 
trolgoints-list L[2:?] 

1 b-spline-curve 1 
(DER)control-points A[O:?] 

bezier-curve quasi-uniform-curve uniform-curve b-spline-curve-with-knots 

r 

(DER)upperjndex-on-knots 

@l-l 
knot~spec 

IIVTEGER knots L[2:?] 

knot-multiplicities L[2:?] 

weights-data L[2:?] 

weights A[&?] 

0 

0 
INTEGER 

Figure H.38 - AIM EXPRESS-G diagram 38 of 52 

rational-b-spline-curve 

392 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

--`,,,,,,,,`,`,,,,,`,```,``,,,-`-`,,`,,`,`,,`---



IS0 10303-201:1994(E) 0 c IS0 

-----_ 

placement 

28,7 externally-defined-text-font 

0 0 0 

textJiteral~with~delineat.ion text~literalyith~bhnkinnking_box text&e&with-extent 

delineation 

i 

, ~~delineation_ I 

associated~cwes S[ l:?] associated~cwes S[ l:?] 
I 

0 

0 

Figure H.39 - AIM EXPRESS-G diagram 39 of 52 

393 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



IS0 10303-201:1994(E) 0 c IS0 

r, _ _ _ _ _ collected-text S[2:?] 0 

text or character 
l-l- L-- - - J composite-text 

composite-text-with-associated-curves composite-text-with-associated-curves 

I r, 1 
composite-text-with-blanking-box 

associated-curves S[ I:?] blankingbox extent 

3 35,7 curve 

Figure H.40 - AIM EXPRESS-G diagram 40 of 52 

394 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



0 c IS0 IS0 10303-201:1994(E) 

fill_area_style_hatching 32.8 artesian-point 

1 start-of-next-hatch-line 

1 two-directioFt-factor Iwe 

tiling-pattern 

tiling-scale tiles S[ I :?] 

Q----- 
26,13 positive-ratio-measure IT fill_area_style_tiles~~~-elect 

LA----r 

- -_ J 

( symbol 

annotation-symbol-occurrence 

Figure H.41 - AIM EXPRESS-G diagram 41 of 52 

395 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



IS0 10303-201:1994(E) 0 c IS0 

c 45.2 annotation-symbol-occurrence T 
c 44,4 annotation-text-occuw33ce b 

r 44,5 annotation-curve-occurxnce &- 

r datutn-target-cellout Y 

geon~etncal~tolerance_callout 
I- 

structured-dimension-ccallout 
I+-- 

r r-. -- -- - -- - - - 
---, _, drrghtJg_callout_element 

F---l 

1 contents S[I:?] 

-7 draughting_elements 

linear-dimension 

radius-dimension 

Figure H.42 - AIM EXPRESS-G diagram 42 of 52 

396 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



0 c IS0 IS0 10303-201:1994(E) 

I relating_draughtingcallout related-draughtingcallout I 

draughtingcallout-relationship 
description 

dimension-callout-component-relationship dimension-pair dimension-callout-relationship 

Figure H.43 - AIM EXPRESS-G diagram 43 of 52 

397 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

--`,,,,,,,,`,`,,,,,`,```,``,,,-`-`,,`,,`,`,,`---



IS0 10303-201:1994(E) 0 c IS0 

46,l presentation-style-assignment 
styles S[l:?] item 

styled-item 14,6 representation-item 

44,4 (42) 

z 
! annotation-text-occurrence / 

annotation-occurxnce t-l draughtingannobtion ’ 
occurrence 

1 
,-- 

45,3 annotation-symbol-occurrence 
2 

annotation_fill_area_occurrence 

fill-style-target 

c-5 32,9 point 

annotation-curve-occurrence 

d (5 

leader-curve dimension-curve 

h 

/ projection-curve / 

Figure H.44 - AIM EXPRESS-G diagram 44 of 52 

398 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

--`,,,,,,,,`,`,,,,,`,```,``,,,-`-`,,`,,`,`,,`---



0 c IS0 IS0 10303-201:1994(E) 

annotation-symbol-occurrence 

0 

annotation-subfigure-occurrence 

0 
annotatedguve 

terminator~symbol 

44,6 annotation-ewe-occurrence 

dimension~curve~terminator leader-terminator 

role 

-I ---- --__ 

’ dimension-extent-usage ’ I 
L-------LJ 

Figure H.45 - AIM EXPRESS-G diagram 45 of 52 

399 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



IS0 10303-201:1994(E) @ISO 

(JiLGyizyjy> ~i-i- ($Gfz] (-jyzg 

-I---- --- 
j 

1 
- 

, presentation;y le-select- , 

styles S[ I:?] 

- 
C presentation-style-assignment 

ti 
presentation-style-by-context 

style-context 

Figure H.46 - AIM EXPRESS-G diagram 46 of 52 

400 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



0 c IS0 IS0 10303-201:1994(E) 

L - 
--- 

-- 

cwe_coiour 

--~~~~~i*u~~ 

9 - - 
curve-font or_scaled~curve~font select 

L -I---------l--J 

rl- - A- - - - 

L------l 
curve-style-font select 

c-1 

c-D) CL 

name 
52,l label curvegtyle~font 

pattemJist L[l :?I 

I curvegtyle~font-pattem 
I 

Figure H.47 - AIM EXPRESS-G diagram 47 of 52 

401 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



IS0 10303-201:1994(E) 

text_colour 
text-style-for_defined-font 

0 c IS0 

n------i chamcter_style_select 

character~appearance 

textutyle 3 

text-style-with_box-ccharacteristics text-style-with-mirror 

characteristics S[ 1:4] 

rl 
--A b--, 
box characteristic select 

h-----z--l 

mirror~lacement 

(-_I_: 33.8 axis2qlacement 

6 r--- 
, hoX~width I 
d----1 

26.15 positive_ratio~measu 
0 

26,15 positive_ratio_mcasu 

V 

26.16 plane~angle~measure 

--A--, r--h-- 
l 
L 

box-slant-angle 1 
----- 

, Jyyyg’” 1 

0 

26.16 plane~angle~measurc 

Figuie H.48 - AIM EXPRESS-G diagram 48 of 52 

402 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



0 c IS0 Iso 10303-201:1994(E) 

rl- - - - - 
symbo~style~select 

i--,--, 

49,l (14) 7 
k:-representation 1 

A 
! 

6 -1 
dmughting-subfigure-representation drdughting-symbol-representation 

;I- ~ 1 
detinec~symbol~select 

l--7- 
definition 

Figure H.49 - AIM EXPRESS-G diagram 49 of 52 

403 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

--`,,,,,,,,`,`,,,,,`,```,``,,,-`-`,,`,,`,`,,`---



IS0 10303-201:1994(E) 0 c IS0 

boundaries S[ 1 :?] 
C annotation-fill-area ___ 

0 fill-area-style 
name 

fill-styles S[ 1 :?I 

q-8-, 

, pll-style-select , 
---- 

28,5 extemallydefin&tile-style 

-A 
28,6 externally-defined-hatch-style 1 

0 

d3 52,1 label 23 5 1,4 colour 

Figure H.50 - AIM EXPRESS-G diagram 50 of 52 

404 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



0 c 150 IS0 10303-201:1994(E) 

colour 

29.3 pre_defined&colour 1 colour-specification 

I : geen 
h 

I REAL 

Figure H.51 - AIM EXPRESS-G diagram 51 of 52 

405 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



IS0 10303-201:1994(E) 

r label -l r. -.- 1 
I--_ identifier 1 r Text l L--- L---I 

I I I 

0 c IS0 

Figure H.52 - AIM EXPRESS-G diagram 52 of 52 

406 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



0 c IS0 Iso 10303-201:1994(E) 

Annex J 
(informative) 

AIM EXPRESS listing 

This annex provides a listing of the table of short names and a listing of the EXPRESS specified 
in t.he AIM of this part of IS0 10303. No text or annotation is included. This annex is provided 
only in computer-interpretable form. 

NOTE - The information provided on this diskette is informative; the normative text is that con- 
tained in the body of this part of IS0 10303. 
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exchange, technical drawings. 

Price based on 476 pages 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO Licensee=University of Alberta/5966844001, User=sharabiani, shahramfs

Not for Resale, 12/20/2013 07:20:12 MSTNo reproduction or networking permitted without license from IHS

-
-
`
,
,
,
,
,
,
,
,
`
,
`
,
,
,
,
,
`
,
`
`
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-


