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Foreword

ISO (the Internation& Organizatia for Standardizationis a worldwide federatian of nationa standards
bodies (ISO membe bodies) The work of prepariry Internationa Standard is normally carried out
throudh ISO technicd committeesEad membe body intereste in asubjec for which atechnichd com-
mittee has bean establishd hastheright to be representa on tha committee Internationhorganizations,
governmenthand non-governmental in liaison with ISO, also take patt in the work. 1SO collaborates
closel with the Internation& ElectrotechnicaCommissim (IEC) on all mattes of electrotechnidastan-
dardization.

Draft Internation& Standard adoptel by the technicd committee are circulated to the membe bodies
for voting. Publication as an Internation& Standatl requires appioval by at leag 75 % of the member
bodies castirg avote.

Internation& Standad ISO 10303-5Y was prepard by Technich Committee ISO/TC 184, Industrial
automatian systers and integration, Subcommitte SC4 Industrid data.

This Internation& Standad is organizel as aseries of parts ead publishal separatgl. The parts of
ISO 103 fall into one of the following series descriptimn methods integrated resourcesapplication
protocols abstrat ted suites implementatio methods and conformane testing The series are de-
scribed in 1ISO 10303-1.

A complet list of parts of ISO 103 is available from the internet:
http://ww.nist.gov/sc4/edithg/step/titles/

Annexes A ard B form a normative paitt of this part of ISO 10303 Annexes C ard D are for information
only.
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Introduction

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

This International Standard is organized as a series of parts, each published separately. The parts of
ISO 10303 fall into one of the following series: description methods, integrated resources, application
interpreted constructs, application protocols, abstract test suites, implementation methods, and confor-
mance testing. The series are described in ISO 10303-1. This part of ISO 10303 is a member of the
application interpreted constructs series.

An application interpreted construct (AIC) provides a logical grouping of interpreted constructs that
supports a specific functionality for the usage of product data across multiple application contexts. An
interpreted construct is a common interpretation of the integrated resources that supports shared infor-
mation requirements among application protocols.

This document specifies the application interpreted construct for the description of the visual presentation
of the shape of mechanical design models. Shape is projected into a plane display area. The projections
themselves are not represented, however the shape and corresponding projection algorithms are given.
Presentation attributes are included, such as line font and colour, that may be applied to parts or all
of wireframe, surface, and solid models. Association of attributes with topological items is included

to provide for the styling of high level shape constructs. Advanced visualization capabilities, such as
light sources and surface reflectance are not included. The representation of annotation, such as text and
symbols, are not specified.
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Industrial automation systems and integration —
Product data representation and exchange —
Part 517:

Application interpreted construct:

Mechanical design geometric presentation

1 Scope

This part of ISO 10303 specifies the interpretation of the integrated resources to satisfy requirements for

the description of the visual presentation of geometric shape. Only basic presentation attributes, such as
colour or linefont, can be associated with points, curves, surfaces, and topological constructs. Advanced

visualization functionality such as light sources and surface reflectance are not included. The description

of annotation is not included.

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

— the visual presentation of mechanical design shape representations;

— the assignment of visual presentation attributes to geometric and topological items;
— algorithms for the projection of 3D shapes into planes;

— the location of shape projections within a window;

— multiple views within one window;

— the background colour of a window;

— point and curve colour;

— point font;

— curve font;

— curve styles dependent on the role of the curves in the definition of a surface;

EXAMPLE Boundary curves and grid curves play different roles in the definition of a surface.
— pre-defined colours;

— pre-defined curve styles.
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The following are outside the scope of this part of ISO 10303:

— the presentation of annotation, i.e., text and symbols;

— the assignment of geometric items to layers;

— surface characteristics such as transparency and reflectance;
— multiple windows;

— representation of products;

— hidden line and hidden surface removal;

— surface colour;

— light sources.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute
provisions of this part of ISO 10303. For dated references, subsequent amendments to, or revisions of,
any of these publications do not apply. However, parties to agreements based on this part of ISO 10303
are encouraged to investigate the possibility of applying the most recent editions of the normative docu-
ments indicated below. For undated references, the latest edition of the normative document referred to
applies. Members of ISO and IEC maintain registers of currently valid International Standards.

ISO/IEC 8824-1:1995,Information Technology — Abstract Syntax Notatome (ASN.1):
Specification of basc notation

ISO 10303-1:1994|ndustrial automation systems and integration — Product data representation and
exchange — Part 1. Overview and fundamenthprinciples.

ISO 10303-11:1994|ndustrial automation systems and integration — Product data representation and
exchange — Part 11: Descripticn methods The EXPRESS language refaene manual.

ISO 10303-41:1994|ndustrial automation systems and integration — Product data representation and
exchange—Part 41. Integrated generc resouces Fundamenta of produd description and support.

ISO 10303-42:1994|ndustrial automation systems and integration — Product data representation and
excharge — Part 42 Integrated generic resouces Geometre and topological representation.

ISO 10303-43:1994|ndustrial automation systems and integration — Product data representation and
excharge — Part 43. Integrated generic resouces Repesentatio structues.
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ISO 10303-46:1994|ndustrial automation systems and integration — Product data representation and
excharge — Part 46: Integrated generic resouces Visud presentation.

ISO 10303-202:1996|ndustrial automation systems and integration — Product data representation and

exchange — Part 202 Application protocot Associatie draughtirg.

3 Terms, definitions, and abbreviations

3.1 Terms defined in ISO 10303-1
For the purpose of this part of ISO 10303, the following terms defined in ISO 10303-1 apply:

— abstract test suite (ATS);
— application;

— application context;

— application protocol (AP);
— data;

— implementation method,;

— information;

— integrated resource;

— interpretation;

— model;

— presentation;

— product;

— product data;

— Structure.
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3.2 Terms defined in ISO 10303-42
For the purpose of this part of ISO 10303, the following terms defined in ISO 10303-42 apply:
— curve;

— surface.

3.3 Terms defined in ISO 10303-46
For the purpose of this part of ISO 10303, the following terms defined in ISO 10303-46 apply:

— annotation;

— layer;

— picture;

— presentation information;
— RGB;

— symbol;

— synthetic camera model,

— visualization.

3.4 Terms defined in ISO 10303-202
For the purpose of this part of ISO 10303, the following terms defined in ISO 10303-202 apply:

— externally defined;

— predefined.

3.4.1

application interpreted construct

a logical grouping of interpreted constructs that supports a specific function for the usage of product data
across multiple application contexts

[ISO 10303-202:1996, definition 3.7.1]
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35 Abbreviations

ISO 10303-5172000(E)

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

AIC application interpreted construct
AP application protocol

ATS abstract test suite

RGB Red, Green, Blue colour space

4 EXPRESS short listing

This clause specifies tHEXPRES Sschema that uses elements from the integrated resources and con-
tains the types, entity specializations, and functions that are specific to this part of ISO 10303.

NOTE 1- There may be subtypes and items of select lists that appear in the integrated resources that are
not imported into the AIC. Constructs are eliminated from the subtype tree or select list through the use of
the implicit interface rules of ISO 10303-11. References to eliminated constructs are outside the scope of the
AIC. In some cases, all items of the select list are eliminated. Because AICs are intended to be implemented
in the context of an application protocol, the items of the select list will be defined by the scope of the
application protocol.

EXPRES Sspecification

SCHEMA ai ¢_mnechani cal _desi gn_geonetric_presentati on;

USE FROM geonetry_schemn -- 1SO 10303-42
(axi s2_pl acenent _2d,
axi s2_pl acenent _3d);

USE FROM neasur e_schena -- 1SO 10303-41
(positive ratio_neasure);

USE FROM present ati on_appear ance_schena -- 1 SO 10303-46
(curve_style,
curve_style font,
curve_style font_pattern,

fill _area_style col our,
invisibility,

over _riding styled item
poi nt _styl e,

pre_defined_curve_font,
presentation_style by context,
styled item
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surface_side_style,
surface_styl e _boundary,
surface_style control _grid,
surface_style fill _area
surface_style paraneter _|ine,
surface_styl e _segnentation_curve,
surface_styl e_sil houette,
surface_styl e _usage,
u_direction_count,
v_direction_count);

USE FROM presentati on_organi zati on_schena -- 1 SO 10303-46
(background_col our,
camer a_i mage,
camer a_nodel _d3,
camer a_usage,
presentation_area,
presentation_representation,
presentation_size,
presentation_view);

USE FROM presentati on_resource_schem -- 1 SO 10303- 46
(col our _rgb,
pl anar _box,
pl anar _ext ent,
pre_defined _col our);

USE FROM product _property_representati on_schena -- 1SO 10303-41
(shape_representation);

USE FROM r epresent ati on_schema -- 1 SO 10303-43
(mapped_item
representation);

(*

NOTE 2- The schemas referenced above can be found in the following Parts of ISO 10303:

geometry schema ISO 10303-42
measureschema ISO 10303-41
presentationappearanceschema ISO 10303-46
presentationorganization schema ISO 10303-46
presentationresource schema ISO 10303-46
product property representationschema ISO 10303-41
representationschema ISO 10303-43
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4.1 Fundamental concepts and assumptions

This application interpreted construct provides a consistent set of entities for the representation of pic-
tures.

EXAMPLE 1 Pictures of mechanical products that are in the design stage are examples of pictures sup-
ported by this AIC.

All pictures shall be presented in the same window on a display. A picture may include one or sev-
eral views of a product shape. Only the association between product shape and its projection algo-
rithms is represented, not the projections themselves. The structure for the management of pictures is
implemented using entitiesxechanical design_geometric_presentation_area, presentation view,

and mechanical design geometric_presentation representation The relationships between these
entities are represented using timapped item and representation_map entities. Amechanical -

design geometric_presentation area is a subtype opresentation area. This subtype has been cre-

ated for the purpose of this part of ISO 10303. All the contents of a window shall be included into one
mechanical design geometric_presentation area. A view is represented by presentation view.

The view contains entitgamera_image _3d_with _scalewhich has been created for the purpose of this

pat of ISO 10303 This entity reference camera_model which has the information that is necessary

to compute the projection of a shape; this information is included in the camera model. Only entity
camera_model d3 shal be usal as camea model nore of its subtype is valid. Light source and

hidden line removal are not part of the camera mo@amera_image 3d_with_scalereferences not

only the camera model, but links it withechanical design geometric_presentation _representation

which contains product shape descriptions. These shapes may or may not be styled.

The appearance of product shape may be specified using stylesifbs, curves, andsurfaces. Styles

may also be assigned to topological elements of product shape. A style assignment is made by instan-
tiating astyled item which refers to aepresentation item together with itspresentation style -
assignment For the purpose of this part of ISO 10303 a subtypeepiresentation has been cre-
ated,mechanical design geometric_presentation representation, to collect allstyled items for a
mechanical design geometric_presentation area.

The presentation_style_assignment of a styled item affects the appearance of the referenced
representation _item as well as the appearance of mpresentation _items referenced directly or in-
directly by that item. Only thoseepresentation _items are affected that are not already styled. This
means styling a styletepresentation_item has no effect. Styling a partially styledpresentation -
item affects only the appearance of the unstyled parts. Styling an unsgpeesentation item affects
the appearance of the whole item. Only stytegresentation items may be presented. Whether they
are actually presented depends also on other factsjrikeibility . This part of ISO 10303 does not
make any statement about the effect if style conflicts occur.

EXAMPLE 2 A style conflict occurs, for example, whenepresentation itemis used by severatyled -
items.

.
Documents

Document Sharing Hub

Full document details: ISO 10303-517-2000


http://avadocuments2026.com/doc/iso-10303-517-2000
http://avadocuments2026.com/doc/iso-10303-517-2000

ISO 10303-5172000(E) ©ISO

A presentation_style assignmentis used to assign styles torapresentation item independently

from any presentation context. A subtypepoésentation style assignment thepresentation_style -

by context, allows the assignment of style for a specific presentation context. A presentation context
can be anyepresentation or representation_item.

Point_stylesallow the specification of the marker symbol, marker size, and colour to be used for pre-
senting points.

Curve_stylesallow the specification of curve fonts, curve width, and colour. The appearance of curve
ends and corners, and of patterns for filling visible curve segments is not distinguished. A curve font
specifies whether a curve shall be drawn using solid, dashed, or dotted lines. The specification of arbitrary
patterns for curve fonts and the usage of externally defined curve fonts are not incuded. Curve fonts may
be pre—defined. The entities used for the definition of curve fontdratgghting_pre_defined _curve_-

font andcurve_style font. The curve width shall be specified as a measure value.

Surface styles provide the resources to specify the visual appearance of surfaces. Separate surface styles
may be applied to each side of a surface using enstielace style usageandsurface side style. A

surface side style may be any combination of fill area style, boundary style, silhouette style, segmentation
curve style, control grid style, or parameter line style. The renderinguofes andsurfaces is not

included.

A fill area style specifies a style for presenting visible surfaces by mapping a coloured fill area upon
them.

A boundary style specifies a curve style for presenting the boundary curves of a surface. If no boundary
style is specified, the boundary curves shall not be presented.

A silhouette style specifies a curve style for presenting the silhouette curves of a surface. If no silhouette
style is specified, silhouette curves shall not be presented.

A segmentation curve style specifies a curve style for presenting the segmentation curves of a surface.
This style affects only surfaces which are divided into segments such as B—spline surfaces. If no seg-
mentation curve style is specified, segmentation curves shall not be presented.

A control grid style specifies a curve style for presenting the mesh of control points which are used for the
definition of a surface. This style affects only surfaces which are defined over a mesh of control points,
such as B—spline surfaces. If no control grid style is specified, the control grid shall not be presented.

A parameter line style specifies a curve style for presenting iso—parameter lines of a surface. The number
of parameter lines in each parameter direction has to be specified for this style. If no parameter line style
is specified, the parameter lines shall not be presented.

The entities defining these surface stylessandace style fill _area, surface style boundary, surface -

style_silhouette, surface_style segmentation curve, surface _style control_grid, andsurface_style -
parameter_line.
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Colours may be specified based on the RGB colour model using entiyr _rgb or by draughting_ -
pre_defined_colour.

This part of ISO 10303 does not include constructs for the representation of annotation.

The following entities are intended to be independently instantiated in the application protocol schemas
that use this AIC:

— cameraimage 3d with_scale;

— draughting pre_defined colour:

— draughting pre_defined curve font;

— invisibility;

— mappeditem;

— mechanicaldesign geometric presentationarea;

— mechanicaldesign geometric presentationrepresentation;
— over_riding_styled item;

— presentationstyle by context.
4.2 aic_mechanical design geometric_presentation entity definitions

4.2.1 cameraimage 3d with _scale
A camera image 3d_with _scaleis a camera image that projects three-dimensional geometry and

has a derived scale. The scale is the ratio between the size of the viewport and the sizeief/the
window of theview_volume.

EXPRES Sspecification

*
)
ENTI TY canera_i mage_3d _with_scal e
SUBTYPE OF (camera_i hmage);

DERI VE
scal e: positive ratio _neasure := ((SELF\ napped_item mappi ng_target\

pl anar _extent.size_in_x) / (SELF\ napped_item mappi ng_source.
mappi ng_ori gi n\ camer a_nodel _d3. perspecti ve_of _vol une. vi ew_wi ndow.
size_in_x));

VWHERE
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WRLl: (' Al C_MECHANI CAL_DESI GN_GEQOVETRI C_PRESENTATI ON. CAVERA_MODEL D3’
I N TYPECF ( SELF\ mapped_item mappi hg_sour ce. mappi ng_origin));
WR2: aspect _rati o( SELF\ napped_item rmappi ng_target) =
aspect _rati o( SELF\ napped_i t em nappi ng_sour ce. mappi ng_ori gi n\
camer a_nodel _d3. perspective_of vol une. vi ew_wi ndow) ;
WR3: SELF\ napped_item nmappi ng_source. mappi ng_ori gi n\ caner a_nodel _d3.
per spective_of vol une.front_pl ane_cli ppi ng
AND
SELF\ mapped_i t em mappi ng_sour ce. mappi ng_ori gi n\ canmer a_nodel _d3.
per specti ve_of _vol une. vi ew_vol une_si des_cl i ppi ng;
WR4: (SELF\ mapped_item nappi ng_target\planar_extent.size_ in x > 0)
AND
( SELF\ mapped_i t em mappi ng_t arget\ pl anar_extent.size_in_y > 0);
WR5: (SELF\ mapped_it em nmappi hg_sour ce. mappi ng_ori gi n\ canmer a_nodel _d3.
per spective_of _vol une. vi ew wi ndow. si ze_in_x > 0)
AND
( SELF\ mapped_i t em mappi ng_sour ce. mappi ng_ori gi n\ caner a_nodel _d3.
per spective_of vol une. vi ew wi ndow. size in_y > 0);
WR6: (' Al C_MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON.* +
" AXI S2_PLACEMENT 2D | N TYPEOF ( SELF\ mapped_item
mappi ng_t ar get\ pl anar _box. pl acenent))
AND NOT (' Al C_MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON. * +
" AXI S2_PLACEMENT_3D | N TYPECF ( SELF\ mapped_item
mappi ng_t ar get \ pl anar _box. pl acenent));
END_ENTI TY;

(*

Attribute definitions

scale: thepositive_ratio_measurederived from the rectangular size of the viewport and the rectangular
size of theview_volume of thecamera_model.

Formal propositions

WR1: The source of the projection shall beamera_model d3.

WR2:. The aspect ratio of the viewport shall equal the aspect ration ofidve window of theview_-
volume.

WR3: The geometry of the projected representation shall be clipped against the plane represented by the
front_plane_distanceand the planes which are the sides of the volume defined byi¢iae volume.

WR4: The rectangular size of the viewport shall be specified by positive values.
WRS5: The rectangular size of theew_window shall be specified by positive values.

WR6: The drawing space of eamera_image 3d_with_scaleshall be specified in a 2D coordinate
system.
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Informal propositions

IP1: The horizontal and vertical components of the viewport shall be parallel to the corresponding com-
ponents of theriew_window of theview_volume.

4.2.2 draughting pre_defined colour

A draughting_pre_defined colour is apre_defined colour that is identified by name.

EXPRES Sspecification

*)
ENTI TY draughti ng_pre_defined_col our
SUBTYPE OF (pre_defined _col our);
VWHERE
WR1l: SELF.nanme IN
['red,
‘green’,
" bl ue’,
"yel | ow
"magenta’,
‘cyan’
"bl ack’,
"white'];

END_ENTI TY;
( *

Formal propositions

WR1:. The name of thelraughting_pre_defined colour shall be 'red’, 'green’, ’blue’, 'yellow’, 'ma-
genta’, 'cyan’, 'black’, or 'white’.

Attribute value definitions

Table 1 states the RGB values corresponding to each of the predefined colours that are specified by this
part of ISO 10303.

4.2.3 draughting_pre_defined _curve_font

A draughting_pre_defined _curve_font is apre_defined_curve_font that is identified by name.
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