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Foreword

ISO 10303-5172000(E)

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

Drafft Internationa Standard adoptel by the technicd committee are circulated to the membg bodi

for
bod

Inte
aut

Thi
ISO
pro
scri

Ac

voting. Publication as an Internation& Standatl requires appioval by at leag 75 % of themem
ies castirg avote.

rnation& Standad 1SO 10303-5% was prepare by Technich Committes ISOAFC 184, Industri
pmatia systers and integration, Subcommitte SC4 Industrid data.

b Internationd Standad is organizel as aseries of parts ead publish@ separatgl. The pars
103 fall into one of the following series description methods integratead resourcesapplicati
ocols abstrat teg suites implementatio methods ard conformane testing The series are d
bal in 1SO 10303-1.

pbmplet list of parts of ISO 103 is available from the ifternet:

http://mww.nist.gov/sc4/edithg/step/titles/

es
ber

al

Annexes A ard B form anormative paitt of thispar of ISO 10303 Annexes C and 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.

of the shape of mechanical design models. Shape is projected into a plane display area. The
theselves are not represented, however the shape and:corresponding projection algorithm
Prepgentation attributes are included, such as line font\and colour, that may be applied to f
of wireframe, surface, and solid models. Associatiof’ of attributes with topological items is
to provide for the styling of high level shape constructs. Advanced visualization capabilities
light sources and surface reflectance are not iicluded. The representation of annotation, such
synibols, are not specified.

ucts that
texts. An

esentation
projections
S are given.
arts or all
included

, such as
as text and

Vi
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Industrial automation systems and integration —
Product data representation and exchange —
Part 517:

Application interpreted construct:

Mechanical design geometric presentation

1

Thi
the
cold
visu

of gnnotation is not included.

Theg

Scope
b part of ISO 10303 specifies the interpretation of the integrated resources to satisfy requir
description of the visual presentation of geometric shape. Only basic presentation attribut

ur or linefont, can be associated with points, curves, surfaces, and topological constructs.
alization functionality such as light sources and surface reflectance arenot 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 tosgeometric 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 awindow;

point and curve colour;

point font;

curve font;

curvesstyles dependent on the role of the curves in the definition of a surface;

bments for
es, such as
Advanced
jescription

EXAMPLE Boundary curves and grid curves play different roles in the definition of a surfacsq.

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;

mdtinla
T T

©ISO

2

Theg
pro
any
are
me

app

ISO
Spe

ISC
exch

ISC
exch

ISC
exch

AdHipte-windews:

representation of products;

hidden line and hidden surface removal;
surface colour;

light sources.

Normative references

following normative documents contain provisions which, through reference in this text,
isions of this part of ISO 10303. For dated references, subsequent amendments to, or I
of these publications do not apply. However, parties to agreements based on this part of
encouraged to investigate the possibility of applying the most recent editions of the normg

ts indicated below. For undated references; the latest edition of the normative document
lies. Members of ISO and IEC maintainegisters of currently valid International Standards,.

IEC 8824-1:1995,Information Technology — Abstract Syntax Notatome (ASN.1):
cificatio of bast notation

onstitute

pvisions of,
ISO 10303
itive docu-
referred to

10303-1:1994|ndustrial‘automation systems and integration — Product data representation and

arge — Part 1. Overview and fundamenthprinciples.

10303-11:1994industrial automation systems and integration — Product data representa
arge — Part Y1 \Description methods The EXPRESS language refeene manual.

10303=41:1994|ndustrial automation systems and integration — Product data representa
arge'=Part 41. Integrated generic resouces Fundamenta of produd descriptian and support.

ion and

ion and

ISO

10505-42:1994ndustrial automation systems and Integration — Product data representa

excharge — Part 42 Integrated generic resouces Geometrt and topological representation.

ion and

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;

— | produet: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.

©ISO

3.9

For

34

For

3.4
app

alo

Terms defined In [SO 1030546

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.

Terms defined in IS© 10303-202

the purpose of this part-ofISO 10303, the following terms defined in ISO 10303—-202 apply:

externally defined:

predefined:

1
lication interpreted construct

ical grouping of interpreted constructs that supports a specific function for the usage of pr|

pduct data

across multiple application contexts

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

For

Thi
tain

EX

the purpose of this part of ISO 10303, the following abbreviations apply:
AIC application interpreted construct

AP application protocol

ATS ahstract test suite

RGB Red, Green, Blue colour space

EXPRESS short listing

b clause specifies tHEXPRES Sschema that uses elements from the integrated resources
S 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 resourc
the implicit interface rules of ISO 10303-11. References to eliminated constructs are outside the sc
AIC. In some cases, all items of the select list are eliminated:‘Because AICs are intended to be im

in the context of an application protocol, the items of ¢he select list will be defined by the scop
application protocol.

P RE S Sspecification

)
SCH

EMA ai c_nechani cal _desi gn(geonetric_presentati on;

USE FROM geonetry_scherma -- 1SO 10303-42
(axi s2_pl acenent 2d,
axi s2_pl acenent_3d) ;

USE FROM neasure_schena -- 1SO 10303-41
(positive{rati o_neasure);

USE FROM present ati on_appear ance_schena -- 1 SO 10303-46
(curvre” styl e,
curve_style font,
curve_style font_ pattern,

and con-

es that are

not imported into the AIC. Constructs are eliminated from the subtype tree or select list through the use of

ope of the
blemented
e of the

-

(] ] ]
FHrT—area_styre—_corotr;

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 _line,
surface_styl e _segnentation_curve,
surface_styl e_sil houette,
surface_styl e _usage,
u_direction_count,

v direction count):

©ISO

NOTE 2 -

geometry schema

measureschema
presentationappearanceschema
presentationorganization schema
presentationresource schema

produet property representationschema
representationschema

USE FROM presentati on_organi zati on_schena

(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_schemn

(col our _rgb,

pl anar _box,

pl anar _ext ent,
pre_defined_col our);

USE FROM product _property_representati on_schena

(shape_representation);

USE FROM r epresent ati on_schétm

(mapped_item
representation);

ISO 10303-42
ISO 10303-41
ISO 10303-46
ISO 10303-46
ISO 10303-46
ISO 10303-41
ISO 10303-43

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

- 1 SO 10303- 46

- 1SO 10303-46

- 1SO 10303-41

- 1SO 10303-43
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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 praje
rithms is represented, not the projections themselves. The structure for the management-of
implemented using entitiesxechanical design_geometric_presentation_area, presentation viey

Ction algo-
pictures is
v

and mechanical design geometric_presentation representation The relationships 'between these

ent
deg
ate
me
Theg
par]
to g
ca
hid
only
whi

Theg
may
tiati
ass
ate
me

Theg
rep
dirg
me

the
are
ma

ign_geometric_presentation _area is a subtype opresentation area. This subtype has been
l for the purpose of this part of ISO 10303. All the contents of a window shall be included
chanical design geometric_presentation _area. A view is represented by jpresentation viey
view contains entitgamera_image_3d_with _scalewhich has beerntereated for the purpose
of 1ISO 10303 This entity reference camera_model which has the information tha is necess
ompute the projection of a shape; this information is inclyded in the camera model. O
era_model_d3 shal be usal as camea model nore of its;subtype is valid. Light source a
en line removal are not part of the camera mo@amera ‘image _3d_with _scalereferences
the camera model, but links it withechanical design:geometric_presentation _representatid
Ch contains product shape descriptions. These shapes may or may not be styled.

appearance of product shape may be specified using stylesifibs, curves, andsurfaces. Sty
also be assigned to topological elements of product shape. A style assignment is made

gnment For the purpose of this part of ISO 10303 a subtypeepiresentation has been (
I, mechanical design_geometric{ presentation_representation to collect allstyled items for
chanical design geometric_presentation area.

presentation_style assSignment of a styled item affects the appearance of the refere
esentation_item as.well as the appearance of mpresentation_items referenced directly ot
ctly by that item. Only thosespresentation items are affected that are not already styled

appearance of the whole item. Only stytegdresentation_items may be presented. Whethef
actually“presented depends also on other factsjniksibility . This part of ISO 10303 does
e dny statement about the effect if style conflicts occur.

ies are represented using tmapped item and representation_map entities. ~Amechanical|

ng astyled_item which refers to arepresentation_item together with itspresentation_style |

hns styling a styletepresentation item has no effect. Styling a partially styledpresentation|
item affects onlythe appearance of the unstyled parts. Styling an unsgpeesentation item affe¢

cre-
into one

V.

of this

ary

nly entity

hd

not

n

es
by instan-

re-

hced
in-
This
ts
they
not

EXAMPLE 2 A style conflict occurs, for example, whenepresentation itemis used by severatyled
items.
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A presentation_style assignmentis used to assign styles torapresentation item independently
from any presentation context. A subtypepoésentation_style assignmenj thepresentation_style -
by context, allows the assignment of style for a specific presentation context. A presentation context

can

be anyepresentationor representation_item.

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

of curve
urve font
of arbitrary
fonts may

urface styles
A

mentation
ot

boundary

silhouette

be pre—defined. The entities used for the definition of curve fontdrargghting_pre_defined curve |
fonf 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 S
may be applied to each side of a surface using enstielace style usageandsurface side style.
surface side style may be any combination of fill area style, boundary.style, silhouette style, seqg
curye style, control grid style, or parameter line style. The renderinguofes andsurfaces is 1
inclpded.

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

A bpundary style specifies a curve style for presenting the boundary curves of a surface. If ng
stylg is specified, the boundary curves shall not’be presented.

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

As
Thi
me

bgmentation curve style specifies a curve style for presenting the segmentation curves o
b style affects only surfages which are divided into segments such as B—spline surfaces.
ntation curve style is specified, segmentation curves shall not be presented.

pntrol grid style specifies a curve style for presenting the mesh of control points which are us

nition of a surfage. This style affects only surfaces which are defined over a mesh of cont

[ a surface.
If no seg-

ed for the
rol points,
sented.

he number
r line style

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:

eamaratmanoe-2ad anth ool
carmc oyt ou—_vvitT_ocarcy

— | draughting pre_defined colour:

— | draughting pre_defined curve font;

— [ invisibility;

— | mappeditem;

— | mechanical design geometric presentationarea;

— | mechanicaldesign geometric presentationrepresentation;
— | over_riding_styled item;

— | presentationstyle by context.

4.2 aic_mechanical design geometric_presentation entity definitions

U7

4.2.1 cameraimage 3dowith _scale

A camera image 3d_with_scaleis acamera _image that projects three-dimensional geometry and
hag a derived scale. The scale is the ratio between the size of the viewport and the sizeief/fhe
winfdow of theview_volume.

EXPRESSspecification

*)

ENT|I X “caner a_i mage_3d_wi t h_scal e

SUBTYPEOF{canmeranage);
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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VR1:

(" Al C_MECHANI CAL_DESI GN_GEQVETRI C_PRESENTATI ON. CAVERA_MODEL_ D3’
I N TYPECF ( SELF\ mapped_item mappi hg_sour ce. mappi ng_origin));
aspect _rati o( SELF\ mapped_item nappi 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) ;

SELF\ mapped_i t em mappi ng_sour ce. nmappi 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.

©ISO

perspective of volume view volune sides clipping:

( SELF\ mapped_i tem mappi ng_t arget\pl anar_extent.size_in_x > 0)
AND

(SELF\ mapped_i t em mappi ng_t arget\ pl anar _extent.size_in_y > 0);

( SELF\ mapped_i t em mappi ng_sour ce. mappi ng_ori gi n\ camer 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);

(’ 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;

(*

Attrjbute definitions

scale: thepositive_ratio_measurederived from the rectangular size of the viewport and the rect

sizg of theview_volume of the camera.model.

Formal propositions

WR1: The source of the-projection shall beamera_model d3.

WRZ2: The aspect+atio of the viewport shall equal the aspect ration ofitve window of theview|
volyme.

WRB3: The.geometry of the projected representation shall be clipped against the plane represe
front_plane _distanceand the planes which are the sides of the volume defined byi¢iae volume.

WRM4:The rectangular size of the viewport shall be specified by positive values.

hngular

nted by the

WR5: 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.

10
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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

*)
ENTIl TY draughti ng_pre_defined_col our
qUBTYPE OF (pre_defined _col our);
VWHHRE
VIRL: SELF.nane IN

['red,

‘green’,

" bl ue’,

"yel | ow

"magenta’,

‘cyan’

"bl ack’,

"white'];

END_ENTI TY;
( *

Formal propositions

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

Attrjbute value definitions

Table 1 states‘the RGB values corresponding to each of the predefined colours that are specffied by this
part of ISO10303.

4.2.3 draughting pre defined curve font

A draughting_pre_defined _curve_font is apre_defined_curve_font that is identified by name.

11
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Table 1 — RGB colours for predefined colours

| Colour name| Red| Green| Blue |

©ISO

EX

black 00| 0.0 | 0.0
red 1.0 0.0 | 0.0
green 00| 1.0 | 0.0
blue 00| 0.0 | 1.0
yellow 10| 1.0 | 0.0
magenta 1.0 0.0 | 1.0
cyan 00| 10 | 10
white 1.0| 10 | 1.0

P RES Sspecification

)
ENT

g

J

WHE

END
( *

For

RE

WR1: SELF. nane | N

[ continuous’,
"chain’,

" dashed’ ,

"dotted' ];
) ENTITY;

mal propositions

WR
dou

Attr

ble dash’, 'dashed’, or dotted’.

bute value definitions

Tab
pre
use
the

"chai n doubl e dash’,

| TY draughting_pre_defined_curve_font
UBTYPE OF (pre_defined_curve_font);

1. The name of tharaughting pre_defined curve font shall be 'continuous’, 'chain’, 'chain

le 2 states the-lengths of each line segment and space, in millimetres, corresponding to pach of the
lefined curve fonts that are specified in this part of ISO 10303. Ipedefined curve font |s
d as part-of the definition ofcairve_style _font_and_scaling, then the given lengths are those when
curve\font_scalingattribute has the value 1.0.

12

NOTE 1- Thecurve style font_and_scalingentity is defined in theresentation appearance schema

in 1ISO 10303-46.

NOTE 2 - lllustrations of curve fonts are given in Figure 1.
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Table 2 — Line segment and space lengths for predefined curve fonts

4.2

A n
min
deg
me
tain
win
deg
ged
nor

Curve pattern | Segment Space Segmeni Spaceg Segment Space Number of
name (mm) | (mm)|{ (mm) | (mm)| (mm) | (mm)| segments
continuous 0
dashed 4.0 15 2
chain 7.0 1.0 1.0 1.0 4
chain double dash 7.0 1.0 1.0 1.0 1.0 1.0 6
dotted 1.0 1.0 2
continuous
————————————————— dotted
— dashed
— — — chain

chain double dash

Figure 1 — lllustration of predefinedjcurve fonts

4 mechanical design_geometric_presentation_area

e the projection from some mechanical design model to a corresponding picture on a sq
ign model may be represented by any type of shape, such as a wireframe, surface, g
Chanical design geometric_presentation area is apresentation_area that is restricted to a
presentation hierarchy. mechanical design geometric_presentation _area shall be a sing

metric_presentation_representation The camera model used shall neither include light s
hidden line removal‘nor hidden surface removal, but shalldssera model d3.

dow presentation of a product;:no othesentation_areas shall be included in anechanicall
ign_geometric_presentationarea. The model that is presented shall benachanical design|

ISO 10303-5172000(E)

nechanical design geometric_presentation @rea contains information that is needed to geter-

reen. The
r solid. A
cer-
le—

ources

EXPRESSspecification
*)
ENT|l &Y “mechani cal _desi gn_geonetri c_presentati on_area
LIRTVRPE O (nrocantation araa) -
e T = PP ettt o _=r e
VWHERE
WR1l: -- only presentation_views or axis2 placenents in

-- mechani cal _desi gn_geonetric_presentati on_area
S| ZEOF(QUERY(it1 <* SELF.itens |

NOT ((’ Al C_MECHANI CAL_DES| GN_GEOVETRI C_PRESENTATI ON. AXI S2_PLACEMENT’

IN TYPEOF(it1))

13
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oR

((* Al C_MECHANI CAL_DESI GN_GEQVETRI C_PRESENTATI ON. MAPPED | TEM

IN TYPEOF(it1)) AND

(’ Al C_MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON. PRESENTATI ON_VI EW
I N TYPECF

(it1\ mapped_i t em mappi ng_sour ce. mapped_representation)))))) = 0;
-- only nechani cal _design_geonetric_presentati on_representation
-- via canera_inmage_3d with_scale or axis2 _placenents in

-- presentation_views

SI ZEQF(QUERY(pv <* QUFRY(mi1 <* QIFRY(it1 <* SFIF jtens |

" Al C_MECHANI CAL_DESI GN_GEQVETRI C_PRESENTATI ON. MAPPED_| TEM

IN TYPEOF(itl)) |

" Al C_MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON. PRESENTATI ON_VI EW
I N TYPECF

(m 1\ mapped_i t em mappi ng_sour ce. mapped_representation)) |

-- search in all presentation_views for axis2 placenents’and

-- mapped_itens and for the subtype of mapped_item

-- canmera_imge _3d with _scale; the latter shall refgrence

-- a mechani cal _design_geonetric_presentation_representation;

-- the supertype mapped_itemshall reference présgntation_view
NOT (Sl ZEOF( QUERY(it2 <* pv\ mapped_item mappi fig *source.
mapped_representati on\representation.itens/

NOT ( (' Al C_MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON. AXI S2_PLACEMENT
IN TYPEOF(it2))

oR

((* Al C_MECHANI CAL_DESI GN_GEQVETRI C_PRESENTATI ON. MAPPED | TEM

IN TYPEOF(it2)) AND NOT

(" Al C_MECHANI CAL_DESI GN_GEQVETRI\C*PRESENTATI ON. "+

" CAMERA | MAGE_3D W TH_SCALE’ .INFTYPEOF(it2))) AND NOT (

" Al C_MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON. PRESENTATI ON_VI EW
I N TYPECF

(it2\ mapped_i t em mappi nglsour ce. mapped_representation)))

oR

((" Al C_MECHANI CAL_DESFGN_GEQVETRI C_PRESENTATI ON. " +

" CAMERA | MAGE_3D_W.TH SCALE I N TYPEOF(it2))

AND NOT (

(" Al C_MECHANI CAL_DESI GN_GEQVETRI C_PRESENTATI ON. "+

" MECHANI CAL(DESI GN_GEOVETRI C_PRESENTATI ON_REPRESENTATI ON

I N TYPEOR (Pt 2\ mapped_i t em mappi ng_sour ce. mapped_r epresentation) ))
))) = 0)) = 0;

(Sl ZEGF(QUERY( ps <* USEDI N ( SELF\ present ati on_ar ea,

" Al C-VECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON.’ +
"PRESENTATION_SIZE.UNIT') | ((ps.size\planar_extent.size_in_x <= 0)
OR

(ps.size\planar_extent.size_in_y <= 0)))) = 0)

AND

(Sl ZEOF( QUERY(ai s <* USEDI N ( SELF\ presentation_area,
" Al C_MECHANI CAL_DESI GN_GEQOVETRI C_PRESENTATI ON.* +

" AREA | N_SET. AREA') |

(Sl ZEOF( QUERY(ps <* USEDI N (ai s,

" Al C_ MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON. " +

" PRESENTATI ON_SI ZE. UNI T ) |
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((ps.size\planar_extent.size in x <= 0)
R
(ps.size\planar_extent.size in .y <=0)))) >0))) = 0);
WR4: (S| ZEOF( QUERY( ps <* USEDI N ( SELF\ presentati on_ar ea,
" Al C_MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON.* +
" PRESENTATION_SI ZE. UNI T" ) |
(" Al C_MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON. "+
" AXI S2_PLACEMENT_2D | N TYPECF (ps.size.placenent))))
AND
(SIZEOF(QIFRY(ps <* USFDIN (SFI F\presentation area
" Al C_MECHANI CAL_DESI GN_GEQOVETRI C_PRESENTATI ON.* +
" PRESENTATION_SI ZE. UNI T" ) |
(’ Al C_MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON.’ +
" AXI S2_PLACEMENT_3D | N TYPECF (ps.size.placenent))))
R
((Sl ZEOF( QUERY(ai s <* USEDI N ( SELF\ presentati on_area,
" Al C_MECHANI CAL_DESI GN_GEQOVETRI C_PRESENTATI ON.* +
" AREA | N_SET. AREA') |
( SI ZEOF( QUERY(ps <* USEDI N (ai s,
" Al C_MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON. ’ C+
" PRESENTATION_SI ZE. UNI T" ) |
(" Al C_MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON. " +
" AXI S2_PLACEMENT 2D | N TYPEOF (ps.size.placenent))))
AND
(Sl ZEOF( QUERY(ai s <* USEDI N ( SELF\ present ati on_area,
" Al C_MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON.’ +
" AREA | N_SET. AREA') |
(Sl ZEOF( QUERY(ps <* USEDI N (ai s,
" Al C_MECHANI CAL_DESI GN_GEOVETR},€ PRESENTATI ON.’ +
" PRESENTATION SIZE.UNI T ) |
(’ Al C_MECHANI CAL_DESI GN_GEQVETRI C_PRESENTATI ON.’ +
" AXI S2_PLACEMENT 3D | NNYPEOF (ps. si ze.placenent))))
ENO ENTITY;

(*

1)

0)

) =1

0))) =1));

Formal propositions

WRL1:. The items aef-amechanical design geometric_presentation area shall only be axis2|
plagementsor mapped items. In the latter case themapped representation of the representation|
mayp tha isthemapping_sou ce of suth amapped item shal be a presentation view.

WR2: The-items of apresentation view shall only beaxis2 placementsor mapped items. In
the[latter{case mapped item may be of typecamera image 3d with_scalewith the mapped| -
repfesentation of the representation map that is themapping_source of such amapped item bge-
ing a mechanical design geometric_presentation representation. If the mapped item is not a
camera_image_3d_with_scale the mapped representation of the representation map that is the
mapping_sour ce of this mapped item shall be a differenpresentation_view.

NOTE - If a user of this part of ISO 10303 includes in additiorcéamera_image 3d_with _scaleother
subtypes ofnapped item into a schema, additional rules may be required to exclude these subtypes to be
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instantiated in gresentation view. This part does not hinder the instantiation of subtypesapped item
that are not specified in this part.

WR3: The rectangular size of theechanical design geometric_presentation _area shall be speci-
fied by positive values.

WR4: The drawing space of mechanical design geometric_presentation_area shall be specified
in a 2D co-ordinate system.

Infgrmar propositions

174

IP1} Themapping_origin of a camera usageshall be acamera_model _d3, but shall not'be’ong of

its gubtypes.

4.2.5 mechanical design_geometric_presentation representation

A mechanical design geometric_presentation representation specifiesthe shape and optionally re-
lateld presentation styles that shall be viewed mexhanical design @eometric_presentation_arep.
Thdg entity is a subtype of representation. All items afechanical-design geometric_presentation| -
repfesentation shall be eitherepresentation _items that describe shape ahape representatior)s
Sugh items may or may not be styled. An item may beapped _item. The use of styles and style
attrfbutes for points, curves, and surfaces is restricted.,

EXPRES Sspecification

ENT|l TY nmechani cal _desi gn_geometri c_presentati on_representation
qUBTYPE OF (representation);
VHHRE
VRL: S| ZEOF( QUERY(it{<* SELF.items |
NOT (Sl ZEOH(
[ Al C_MECHANLCAL_DESI GN_GEQVETRI C_PRESENTATI ON. MAPPED | TEM ,
" Al C_MECHANI' CAL_DESI GN_GEQOVETRI C_PRESENTATI ON. STYLED | TEM ,
" Al C_MEGHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON. AXI S2_PLACEMENT’ ,
" Al CVECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON. CAVERA MODEL_D3’ ]
* TYPEOF(it)) = 1))) = 0;
VR2: ->>only shape_representations and
=> mechani cal _desi gn_geonetric_presentati on_representations
-- shall be referenced from mapped_itens
L~ S| ZEOR(QUERY(m—<* QUERY(it <* SEILF {tens|
(’ Al C_MECHANI CAL_DESI GN_GEQVETRI C_PRESENTATI ON. MAPPED_| TEM
IN TYPECF(it))) | NOT (Sl ZEOF(
[ Al C_MECHANI CAL_DESI GN_GEQVETRI C_PRESENTATI ON. "+
" SHAPE_REPRESENTATI ON' ,
" Al C_MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON.’ +
' MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON_REPRESENTATI ON ]

subtypes ofnapped item into a schema, additional rules may be required to exclude these subtypes to be

16
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* TYPEOR(nmi \ mapped_it em mappi ng_sour ce. napped_representati on))
=1))) =0

-- a mapped_itemthat is styled shall reference a

-- shape_representation

S| ZEOF( QUERY(sm <* QUERY(si <* QUERY(it <* SELF.itens |

(" Al C_MECHANI CAL_DESI GN_GEQVETRI C_PRESENTATI ON. STYLED | TEM

IN TYPEOF(it))) |

(’ Al C_MECHANI CAL_DESI GN_GEQVETRI C_PRESENTATI ON. MAPPED_| TEM

IN TYPEOF(si\styled itemitem)) | NOT (

(AL C NMECHANI CAI_DESI GN GEQVETRI C PRESENTATION * +

" SHAPE_REPRESENTATI ON' | N TYPEOF (smi\styled_item

i tem mapped_i t em mappi ng_sour ce. mapped_representation))) )) = O;
S| ZEOF( QUERY(si <* QUERY(it <* SELF.items |

" Al C_MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON. STYLED | TEM

IN TYPEOF(it)) | NOT (SIZEOF( QUERY(psa <* sil\styled_ item styles |
NOT (Sl ZEOF( QUERY( pss <* psa.styles | NOT (Sl ZEOF(

[ Al C_MECHANI CAL_DESI GN_GEQVETRI C_PRESENTATI ON. PO NT_STYLE'

" Al C_MECHANI CAL_DESI GN_GEQOVETRI C_PRESENTATI ON. CURVE.STYLE'

" Al C_MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON. SURFACE_STYLE_USACE' |
* TYPEOF(pss)) =1))) =0))) =0))) =0

S| ZEOF( QUERY(si <* QUERY(it <* SELF.itens |

" Al C_MECHANI CAL_DESI GN_GEQVETRI C_PRESENTATI.ON/STYLED_| TEM

IN TYPECOF(it)) |

NOT (Sl ZEOF( QUERY( psbc <* QUERY(psa <* si\Styled itemstyles |

" Al C_MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON.’ +

" PRESENTATI ON_STYLE_BY_CONTEXT' | N TYPEOF(psa)) | NOT (S| ZEOF(

[ Al C_MECHANI CAL_DESI GN_GEQVETRI CAPRESENTATI ON. " +

" REPRESENTATI ON_I TEM

" Al C_MECHANI CAL_DESI GN_GEOVETRF;€ PRESENTATI ON. REPRESENTATI ON ]

* TYPEOF( psbc\ presentati on_stiyl e by context.style context))
=1))) =0))) =0;

S| ZEOF( QUERY(si <* QUERY(i-t <* SELF.itens |

" Al C_MECHANI CAL_DESI GNNGEOVETRI C_PRESENTATI ON. STYLED | TEM

IN TYPEOF(it)) | NOT“SI ZEOF( QUERY(psa <* sil\styled_itemstyles |
NOT (Sl ZEOF( QUERY(\ps’ <* QUERY(pss <* psa.styles |

" Al C_VMECHANI CALCBESI GN_GEQOVETRI C_PRESENTATI ON. PO NT_STYLFE'

I N TYPEOF( pss)) )| NOT

((" Al C_MECHANI‘CAL_DESI GN_GEQVETRI C_PRESENTATI ON. "+

" POSI Tl VECLENGTH _MEASURE' | N TYPEOF (ps\point_style. marker_si ze))
AND ( SL.ZEOF(

[’ Al CGHMECHANI CAL_DESI GN_GEQVETRI C_PRESENTATI ON. COLOUR_RGB',

" Al C-VECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON.’ +

" DRAUCHT! NG_PRE_DEFI NED_COLOUR ]

*. TYPEOF( ps\ poi nt _styl e. marker _col our))

=1)))) =0))) =0))) =0;

SI ZECF(QUERY(si <* QUERY(it <* SELF.itens |

" Al C_MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON. STYLED | TEM

IN TYPEOF(it)) | NOT (SIZEOF( QUERY(psa <* sil\styled_itemstyles |
NOT (Sl ZEOF( QUERY(cs <* QUERY(pss <* psa.styles |

" Al C_MECHANI CAL_DESI GN_GEQVETRI C_PRESENTATI ON. CURVE_STYLFE'

I N TYPECF(pss)) | NOT((SI ZEO-(

[’ Al C_MECHANI CAL_DESI GN_GEQVETRI C_PRESENTATI ON. COLOUR RGB',

17
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" Al C_MECHANI CAL_DESI GN_GEQVETRI C_PRESENTATI ON. "+

" DRAUGHTI NG_PRE_DEFI NED_COLOUR' ]

* TYPEOF(cs\curve_style.curve colour)) = 1)

AND

(" Al C_MECHANI CAL_DESI GN_GEQVETRI C_PRESENTATI ON. "+

" PCSI Tl VE_LENGTH_MEASURE' | N TYPEOF (cs\curve_style.curve w dth))
AND (Sl ZEOF(

[’ Al C_MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON. CURVE_STYLE_FONT’ ,
" Al C_MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON.’ +

' DRAUGHTI NG PRE_DFFI NED CLIRVE _EQNT ]

VIR10:

* TYPEOF(cs\curve_style.curve font)) =1)))) =0))) =0))) = 0;

S| ZEOF( QUERY(si <* QUERY(it <* SELF.itens |

" Al C_MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON. STYLED | TEM

IN TYPEOF(it)) | NOT (SIZEOF( QUERY(psa <* sil\styled_ itemstyl\es |
NOT (Sl ZEOF( QUERY(ssu <* QUERY(pss <* psa.styles |

" Al C_MECHANI CAL_DESI GN_GEQOVETRI C_PRESENTATI ON. SURFACE_STYLE USAGE
I N TYPEOF( pss)) |

NOT (' Al C_MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON. p N+

" SURFACE_SI DE_STYLE I N TYPECF

(ssu\surface_style usage.style)))) =10))) = 0)) )+ 0;

S| ZEOF( QUERY(si <* QUERY(it <* SELF.itens |

" Al C_MECHANI CAL_DESI GN_GEQVETRI C_PRESENTATI.ON/STYLED_| TEM

IN TYPEOF(it)) | NOT (SIZEOF( QUERY(psa <*/sih\styled_itemstyles |
NOT (Sl ZEOF( QUERY(ssu <* QUERY(pss <* psa.styles |

" Al C_MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON. SURFACE_STYLE_USAGE’
IN TYPEOF(pss)) | NOT (Sl ZEOF( QUERY(sses <*

ssu\surface_styl e_usage. styl e\ surfraee_si de_style.styles |

NOT (Sl ZEOH(

[’ Al C_MECHANI CAL_DESI GN_GEOVETRI'C PRESENTATI ON.’ +

" SURFACE_STYLE_PARAMETER LI NE™,

" Al C_MECHANI CAL_DESI GN_GEQVETRI C_PRESENTATI ON.’
" SURFACE_STYLE_CONTROL_GRI D',

" Al C_MECHANI CAL_DESI GNNGEOVETRI C_PRESENTATI ON. " +

" SURFACE_STYLE_SI LHOUETTE'

" Al C_MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON.’ +

' SURFACE_STYLE SEGVENTATI ON_CURVE' ,

" Al C_MECHANI CAL) DESI GN_GEQVETRI C_PRESENTATI ON. "+

" SURFACE_STYLE FI LL_AREA',

" Al C_MECHAND CAL_DESI GN_GEQVETRI C_PRESENTATI ON. "+

" SURFACEZSTYLE_BOUNDARY’ ]

* TYREGK(sses)) = 1))) = 0))) =0))) =0))) =0;

S| ZEGF( QUERY(si <* QUERY(it <* SELF.items |

Al € MECHANI CAL_DESI GN_GEQVETRI C_PRESENTATI ON. STYLED_| TEM

NN TYPEOF(it)) | NOT (SIZEOF( QUERY(psa <* sil\styled_itemstyles |
NOT (Sl ZEOF( QUERY(ssu <* QUERY(pss <* psa.styles |

" Al C MECHANI CAL DESI GN GEQVETRI C PRESENTATI ON. SURFACE STYLE USAGE

+

IN TYPEOF(pss)) | NOT (Sl ZEOF( QUERY(sspl <* QUERY(sses <*
ssul\surface_styl e_usage. styl e\surface_side_style.styles |

" Al C_MECHANI CAL_DESI GN_GEQVETRI C_PRESENTATI ON. "+

" SURFACE_STYLE_PARAMETER LI NE' I N TYPEOF(sses)) |

NOT ((’ Al C_MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON. CURVE_STYLFE’
I N TYPECF
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(sspl\surface_style paraneter |ine.style of paraneter _lines))
AND ( SI ZEOF(

[’ Al C_MECHANI CAL_DESI GN_GEQOVETRI C_PRESENTATI ON. COLOUR RGB',

" Al C_MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON.’ +

" DRAUCHTI NG_PRE_DEFI NED_COLOUR ]

* TYPEOF(sspl\surface style paraneter _|ine.

style_of paraneter |ines\curve style.curve_colour)) = 1)

AND (

" Al C_MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON.’ +

' POSI TI VE_| ENGTH MEASURE' | N TYPECE

(sspl\surface_style paraneter line.

style_of paraneter |ines\curve style.curve width))

AND ( SI ZEOF(

[’ Al C_MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON. CURVE_STYLE ,FONT'
" Al C_MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON.’ +

" DRAUCHTI NG_PRE_DEFI NED_CURVE_FONT’ ]

* TYPEOF(sspl\surface style paraneter_|ine.

style_of paraneter |lines\curve style.curve font)) =1))))

=0))) =0))) =0))) =0;

S| ZEOF( QUERY(si <* QUERY(it <* SELF.items |

" Al C_MECHANI CAL_DESI GN_GEQVETRI C_PRESENTATI ON&STYLED | TEM

IN TYPEOF(it)) | NOT (SIZEOF( QUERY(psa <* sil\'styled_itemstyles |
NOT (Sl ZEOF( QUERY(ssu <* QUERY(pss <* psacstyles |

" Al C_MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON. SURFACE_STYLE USAGE’
IN TYPEOF(pss)) | NOT (Sl ZEOF( QUERY(sseg <* QUERY(sses <*
ssu\surface_styl e usage. styl e\surface. side_style.styles |

" Al C_MECHANI CAL_DESI GN_GEQVETRI C_-PRESENTATI ON. "+

" SURFACE_STYLE_CONTROL_GRID | N.TYPEOF(sses)) |

NOT ((’ Al C_MECHANI CAL_DESI GN. GEOVETRI C_PRESENTATI ON. CURVE_STYLFE’

I N TYPECF (sscg\surface_styl-econtrol _grid.style of _control _grid))
AND ( SI ZEOF(

[ Al C_MECHANI CAL_DESI GN2GEQOVETRI C_PRESENTATI ON. COLOUR_RGB'

" Al C_MECHANI CAL_DESI GNNGEOVETRI C_PRESENTATI ON. " +

" DRAUCHTI NG_PRE_DEF| NED_COLOUR' ]

* TYPEOF(sscg\surflace style control _grid.

style_of control \grid\curve_style.curve_colour)) = 1)

AND

(" Al C_MECHANI'CAL_DESI GN_GEQVETRI C_PRESENTATI ON. "+

" PCSI TI VELLENGTH_MEASURE' | N TYPEOF

(sscg\surface_style control _grid.

styl enof/_control _grid\curve_style.curve_wi dth))

AND (Sl ZEOF(

[<SAD C_MECHANI CAL_DESI GN_GEQVETRI C_PRESENTATI ON. CURVE_STYLE_FONT'
Al C_MECHANI CAL_DESI GN_GEQVETRI C_PRESENTATI ON. "+

’ DRAUGHTI NG_PRE_DEFI NED_CURVE_FONT’ ]

* TYPEOF(sscg\surface style control grid.

VR12:

style_of control _grid\curve_style.curve font)) = 1))))
=0))) =0))) =0))) =0;

S| ZEOF( QUERY(si <* QUERY(it <* SELF.itens |

" Al C_MECHANI CAL_DESI GN_GEQVETRI C_PRESENTATI ON. STYLED_| TEM
IN TYPEOF(it)) |

NOT (Sl ZEOF( QUERY(psa <* sil\styled itemstyles |
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NOT (Sl ZEOF( QUERY(ssu <* QUERY(pss <* psa.styles |

" Al C_MVECHANI CAL_DESI GN_GEQVETRI C_PRESENTATI ON. SURFACE_STYLE_USACGE
IN TYPEOF(pss)) | NOT (Sl ZEOF( QUERY(sssh <* QUERY(sses <*
ssu\surface_styl e usage.style\surface_side_style.styles |

" Al C_MECHANI CAL_DESI GN_GEQVETRI C_PRESENTATI ON. "+

" SURFACE_STYLE_SI LHOUETTE | N TYPEOF(sses)) |

NOT ( (' Al C_VECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON. CURVE_STYLE’

I N TYPECF (sssh\surface_style silhouette.style of _silhouette))
AND ( SI ZEOF(

[ AL C MECHANI CAI _DESI GN GEQVETRI C PRESENTATI ON CO QLR RGR'

" Al C_MECHANI CAL_DESI GN_GEQVETRI C_PRESENTATI ON. "+

" DRAUCHTI NG_PRE_DEFI NED_COLOUR ]

* TYPEOF(sssh\surface_style_sil houette.

style_of _silhouette\curve_style.curve_colour)) = 1)

AND

(" Al C_MECHANI CAL_DESI GN_GEQVETRI C_PRESENTATI ON. "+

" PCSI TI VE_LENGTH_MEASURE' | N TYPEOF

(sssh\surface _style silhouette.style of silhouette\gurve style.
curve_wi dt h))

AND ( SI ZEOF(

[ Al C_MECHANI CAL_DESI GN_GEQVETRI C_PRESENTATI ON. CURVE_STYLE_FONT’
" Al C_MECHANI CAL_DESI GN_GEQVETRI C_PRESENTATLON."  +

" DRAUCHTI NG_PRE_DEFI NED_CURVE_FONT’ ]

* TYPEOF(sssh\surface_style_sil houette.

style_of _silhouette\curve_style.curvefont)) = 1))))

=0))) =0))) =0))) =0;

S| ZEOF( QUERY(si <* QUERY(it <* SELFFitens |

" Al C_MECHANI CAL_DESI GN_GEQVETRI C_PRESENTATI ON. STYLED | TEM

IN TYPEOF(it)) | NOT (SIZEOF(QERY(psa <* sil\styled itemstyles |
NOT (Sl ZEOF( QUERY(ssu <* QUERY(pss <* psa.styles |

" Al C_VECHANI CAL_DESI GN_GEQVETRI C_PRESENTATI ON. SURFACE_STYLE_USACGE
IN TYPEOF(pss)) | NOT (SIZEOF( QUERY(sssc <* QUERY(sses <*
ssul\surface_styl e_usage.-styl e\surface_side_style.styles |

" Al C_MECHANI CAL_DES| GN_GEQVETRI C_PRESENTATI ON. "+

" SURFACE_STYLE_SEGVENTATI ON_CURVE | N TYPEOF(sses)) |

NOT ((’ Al C_MECHANIMCAL_DESI GN_GEOVETRI C_PRESENTATI ON. CURVE_STYLFE’
I N TYPECF

(sssc\surface)styl e segnentation_curve. style of segnentation_curve)
AND ( SI ZEOF(

[’ Al C_VECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON. COLOUR RGB',

" Al CAVNECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON.’ +

" DRAWGHTI NG_PRE_DEFI NED_COLOUR ]

* SIYPEOF(sssc\surface _styl e segnmentation_curve.

styl e _of segnentation_curve\curve_style.curve colour)) = 1)

AND

(' Al C MECHANI CAL DESI GN GEQVETRI C PRESENTATI ON. ' +

" PCSI Tl VE_LENGTH_MEASURE | N TYPEOF

(sssc\surface_style segnentation_curve.

style_of segnentation_curve\curve_style.curve wi dth))

AND (Sl ZEOF(

[’ Al C_MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON. CURVE_STYLE_FONT’ ,
" Al C_MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON.’ +
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" DRAUGHTI NG_PRE_DEFI NED_CURVE_FONT’ ]
* TYPEOF(sssc\surface_styl e segnmentation_curve.
style_of segnentation_curve\curve_style.curve font)) = 1))))
=0))) =0))) =0))) =0;
WR14: SI ZEOF( QUERY(si <* QUERY(it <* SELF.itens |
" Al C_MECHANI CAL_DESI GN_GEQVETRI C_PRESENTATI ON. STYLED | TEM
IN TYPEOF(it)) | NOT (SIZEOF( QUERY(psa <* sil\styled_itemstyles |
NOT (Sl ZEOF( QUERY(ssu <* QUERY(pss <* psa.styles |
" Al C_VECHANI CAL_DESI GN_GEQVETRI C_PRESENTATI ON. SURFACE_STYLE_USACGE
IN TYPECE(pss)) | NOT (S| ZEQE(QUFRY(sshd <* QIFRY(sses <*
ssul\surface_styl e_usage. styl e\surface_side_style.styles |
" Al C_MECHANI CAL_DESI GN_GEQOVETRI C_PRESENTATI ON.* +
' SURFACE_STYLE_BOUNDARY’ | N TYPEOF(sses)) |
NOT ((’ Al C_MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON. CURVE_STYLE’
I N TYPECF (ssbd\surface_style boundary.styl e of boundary))
AND ( SI ZEOF(
[ Al C_MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATI ON. COLOURTREB'
" Al C_MECHANI CAL_DESI GN_GEQOVETRI C_PRESENTATI ON.* +
" DRAUGHTI NG_PRE_DEFI NED_COLOUR ]
* TYPEOF(ssbd\surface_styl e _boundary.
styl e_of boundary\curve_style.curve colour)) = 1)
AND
(" Al C_MECHANI CAL_DESI GN_GEOVETRI C_PRESENTATH ON. " +
" PCSI TI VE_LENGTH_MEASURE' | N TYPEOF (sshd\'surface_styl e boundary.
styl e_of boundary\curve_styl e.curve_ width))
AND ( SI ZEOF(
[ Al C_MECHANI CAL_DESI GN_GEOVETRI CAPRESENTATI ON. CURVE_STYLE_FONT’
" Al C_MECHANI CAL_DESI GN_GEQOVETRI C_PRESENTATI ON.* +
" DRAUGHTI NG_PRE_DEFI NED_CURVE /ONT’ ]
* TYPEOF(ssbd\surface_styl e -boundary.
styl e_of boundary\curve_stybe.curve font)) = 1)))) = 0)))
=0))) =0))) =0;
ENO ENTITY;
(*

Formal propositions

WR1: Each entity inthe set of items shall betyled item, amapped item, anaxis2_placement or
acgmera_model.d3.

WR2: The mapped representation of the representation_map that is themapping_source of a
mapped _itehTin a mechanical design_geometric_presentation_representation shall be ashape|
representation or anothemechanical design geometric_presentation _representation

W Q- T Ham-—-af achdad o o I amaniaditarm b 1f +h manaed-itam-hbhacackhana
NJ. T TICTIT UT asStyTcu— T Tmay DT Al Tapg P TUu—TIte Ty, T T TTappPCU_ T TTIasS  asiiapgtTc =

representationas itsmapped representation

WR4: Each item in the set of styles ofpgiesentation style _assignmentshall be either goint_style,
curve_style, orsurface_style usage

WR5: Thestyle contextattribute of goresentation _style by context shall be either a representation
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or arepresentation _item.

WR6: For eachpoint_style in the set of styles of @resentation style_assignmentthe marker_ -
colour attribute shall be either eolour_rgh or adraughting_pre_defined colour; the marker_size
attribute shall be aositive_length_measure

WR7: For eachcurve_stylein the set of styles of presentation _style assignmentthe curve colour
attribute shall be either@olour_rgb or adraughting_pre_defined_colour; thecurve_width attribute

shall be apositive_length_measure the curve_font attribute shall be either eurve_style font or a
drallghting_lnrp defined curve font

WRB: The style attribute of eackurface _style usagein the set of styles of @resentation style[
assjgnmentshall be asurface_side_style.

WR9: Eachitem inthe set of styles okarface_side_style shall be either aurface_style_ parametefr_-
surface style_control_grid, surface_style silhouette,  surface style segmentation curye,

pre| defined_colour; the curve_width attribute shall be positive_length” measure the curve_for_t
attrfbute shall be eithereurve_style font or adraughting_pre_defined curve_font.

WR11: Thestyle of control_grid attribute of asurface styleyeentrol _grid shall be acurve_styl
and for thiscurve_style the curve_colour attribute shall be. either eolour_rgb or a draughting |
pre| defined colour; the curve_width attribute shall be @ositive length_measure the curve_for
attrfbute shall be eithereurve_style font or adraughtitig_pre_defined curve_font.

D

—

WR12: The style of silhouette attribute of asurface style silhouette shall be acurve_style, and
for this curve_style the curve_colour attributeshall be either eolour_rgb or adraughting_pre | -
defined colour; the curve_width attributexshall be gositive_length_measure the curve_font gt-
te shall be either aurve_style font gr-adraughting_pre_defined curve_font.

WR13: Thestyle of segmentation‘curve attribute of asurface _style segmentation curve shall pe
a curve_style, and for thiscurvetstyle the curve_colour attribute shall be either eolour_rgb or|la
draughting_pre_defined_colguy; thecurve_width attribute shall be @ositive_length_measure the
curye_font attribute shall be-either eurve_style font or adraughting_pre_defined curve_font.

WR14: The style _of .boundary attribute of asurface style boundary shall be acurve_style, and
for this curve_style.the curve_colour attribute shall be either eolour_rgb or adraughting_pre -
deflned_colour; the’curve_width attribute shall be gositive_length_measure the curve_font gt-
triblite shall beeither aurve_style font or adraughting_pre_defined curve_font.

4.3 aic_mechanical design geometric_presentation function

+
del“ itron: aspect rato

The aspect ratio function returns gositive_ratio_measurethat is the ratio of length to height for a
givenplanar_box. Theplanar_box shall be specified using only positive values.
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EXPRES Sspecification

*)

FUNCTI ON aspect _ratio (p : planar_box) : positive ratio_neasure;
RETURN (p.size_in x / p.size_in_y);

END_FUNCTI ON;

(*

Argument definitions

p: The inputplanar_box to be checked.

EXPRES Sspecification

*)
END_SCHEMA;
( *
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Annex A
(normative)

Short names of entities

Table A.1 provides the short names of entities specified in this part of ISO 10303. Requirements on the
use of the short names are found in the implementation methods included in ISO 10303.

Table A.1 — Short names of entities

Entity names Short names
CAMERA_IMAGE_3D_WITH_SCALE CI3WS
DRAUGHTING_PRE DEFINED_COLOUR DPDC
DRAUGHTING_PRE DEFINED_CURVE_FONT DPDCF
MECHANICAL _DESIGN _GEOMETRIC PRESENTATION AREA MDGPA
MECHANICAL _DESIGN_GEOMETRIC PRESENTATION-REPRESENTATION| MDGPR
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Annex B
(normative)

Information object registration

B.1 Document identification

—

To drovide for unambiguous identificafion of an information object In an open system, the object identifig
{ iso standard 10303 part(517) versionf1)

is agsigned to this part of ISO 10303. The meaning of this value is defined in ISO/IEC 8824-1,and is delcribed in
1SO|10303-1.

B.2 Schema identification

To grovide for unambiguous identification of the amechanicaldesign geometriC presentation in an open|in-
fornpation system, the object identifier

{ iso standard 10303 part(517) version(1) object(1) aic-mechanical-design-geometric-presenation(1)

is apsigned to the aienechanicaldesign geometric presentation schema (see clause 4). The meaning|of this
value is defined in ISO/IEC 8824-1, and is described in ISO“10303-1.
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~“Annex C
(informative)

EXPRESS-G diagrams

Figure C.1 through Figure C.14 correspond to EB¢PRE S Sgenerated from the short listing given in clause 4
using the interface specifications of ISO 10303-11. The diagrams ug§a<R® ES S-Ggraphical notation for the
EXPRESSanguageEXPRESS-G iglefined in annex D of ISO 10303-11.

NOTE 1- The following select types: charactepacing select, hidingor_blanking select, invisibility
context, layereditem, measurevalue, presentatiorrepresentationselect, trimming select, and vectoor |

direction are interfaced into the AIC expanded listing according to the implicit interfaceules of ISQ 10303-
11. These select types are not referenced by other entities in this part of ISO 10303
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8,23

C 1,16 (2,5,12) )
representation_ | _Name -
—O item
. (@)
mapping_
target
031
O] geometric_
. representation_ite
mapped_item
12,38
styled_item
mapping_
source
(INV)map_
usage
S[1:7]

(@)

camera_image

positive_ratio_ ) (DER)scale
measure

camera_image_3d_
with” scale

representation_map

*mapped_
representation

*mapping_
origin

/ 2,15
\ representat|on>

camera_usage

Figure C.1 — AIC expanded listing diagram in EXPRESS-G: 1 of 14
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( 2,15 (1,12) )

|

items S[1:7] f

-

1,16
representation_
item

)

name

©ISO

rPwH
1 C}Jl Cotlliiauyurit

536
presentation
representation

mechanical_design_
geometric_présentation
representation

;_

O

representation_
context

)

context_of_items

(INV)representations_
in_context S[1:7]

context_identifier

context_type

l

*geometric_
representation_
context

coordinate_space_dimension
o920
dimension_count

Figure C.2 — AIC expanded listing diagram in EXPRESS-G: 2 of 14
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placement

location
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-

\ cartesian_point

8,3

N

C

| ref direction 46
=] axis2_placement_2d direction
| (DER)p L[2:2] / a7
\_ direction
31(4)
| *axis __________
=) axis2_placement_3d | *ref direction | < dirgbftsion >
T (DER)p L[3:3] 4 7
\ direction
32(411) )
3,28 (13)
fill
name fill_avea_style ~2%8 1 surface_style_fill_area

*ill_styles S[1:?]

name .
O———— fill_area_style_colour

fill_colour

Figure C.3 — AIC expanded listing diagram in EXPRESS-G: 3 of 14

29


https://standardsiso.com/api/?name=85a3fc5890b83515d70848dd966d1ebe

ISO 10303-5172000(E)

30

( 47310 )

46 (3)

O O

*direction *direction_ratios L[2:3]
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orientation

i

4,19 (10)

*magnitude 8,21
vector length_measure

30

+

planar_extent i) planar_box

size_in_x

Size_in_y

E
[
Q
=
)
N
1 2
 Q
1 O
.('D
y 3
y @
>
L=

81
length_measure

placement

. 31 . 3,2
axis2_placement_2d axis2_placement_3d

Figure C.4 — AIC expanded listing diagram in EXPRESS-G
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repre%entatlon_ — 1 layered_item '

Item
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presentation_
representation

O—

presentation

L)
LI |
' representation_
LI |

select

5,13 (9,12)

D)

_( 1037 )
presentatlon_wew

5,11 (7,10)

QO presentation_set

@]

in_set
(INV)areas S[1:?]

area_in_set

(]  presentation_area

[ Rl b ------------l

LI | . .

+ 1 presentation_size!

1 1 assignment Seledt

----- - [ep——]
-? *unit

mechanical-design_
geomefric O

presentation:area

presentation_size

presentation_view

*size

48
planar_box >

Figure C.5 — AIC expanded listing diagram in EXPRESS-G: 5 of 14
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point_style

name

@]

marker !

L)
L]

L]
L —— ' marker_select
L]

L]

©ISO

( 69(12) )

marker_size 825
size_select

marker_colour f 104
\_ colour

L]
surface_style_usage —O  surface_side !}
L]

I

( 618(12) )

L)
L | .
surface_side_style*
q. E select™ y o

surfacecside_style

name
mame o

*styles S[1:7]

13,26
surface_style
element select

Figure C.6 — AIC expanded listing diagram in EXPRESS-G: 6 of 14
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name ] )
pre_defined_item

7,10 (14)

e ) re_defined
pc urve_font™

!

draughting_
pre_definéd_curve_font

e 10,35
pre_defmed_colouD

L)

1]
1" character_
L)

1]
1]

blanking_select spacing_sefect

8,21
length_measure
B )

presentation_view ratio_measure

' hiding or_

511
presentation  area

I

Figure C.7 — AIC expanded listing diagram in EXPRESS-G: 7 of 14
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8,34 (9)

v L]
LI |

point » 1 trimming_select 1
LI |

*cartesian_point 8,3 (3,11)

coordinates L[1:3]

positive_ratio
measure

8,22 (14) O~ positive_length_
g measure

..... T 8,24 (7)

8.25(6,14) : E size_select

Figure C.8 — AIC expanded listing diagram in EXPRESS-G: 8 of 14

34


https://standardsiso.com/api/?name=85a3fc5890b83515d70848dd966d1ebe

©ISO

Q

™ (DER)dim

1]
+ dimension_counO—————

ISO 10303-5172000(E)

=

geometric_ _I_( 11,29 w
representation jtem camera maodel

1

4,30
direction

4,33 >
planar_extent

invisibility

invisible_items.S[4:?]

L}
E context

invisibility " *

513
presentation_set

512
presentation
representation

gl

12,17
styled_item

Figure C.9 — AIC expanded listing diagram in EXPRESS-G: 9 of 14
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1]
1]
' ' vector_or_direction
L]

4,19 )
vector
47
direction

10,4 (3,6,14)

*presentation

colour ==}  background_colour

] colour_specification M-  tleeeaeaeeaaq-- '

511
presentation_area

*green O

colour_rgb * . .
-9 io presentation_view

*plue O

(101467

( 1037(5) )

: draughtin
pre_defined_colour =) pre_def%ed_%ﬁlour

Figure C.10 — AIC expanded listing diagram in EXPRESS-G: 10 of 14
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\ 11,9 \U} /

camera_model

l

*view_reference_system

camera_model_d3

*perspective_of_volume

. rojection e
view_volume Prol ¥

projectién: point

‘l
—Q central_or paraIIeI'

f i 3,2
KaX|52_pIacement_3d

view<plane_distance

f 8,3 )
K cartesian_point

front_plane_distance

back_plane_distance

/ 8,21
\  length_measure

front_plane_clipping

back_plane_clipping

view_volume_sides_clipping

view_window

(ONONG)

(a8
K planar_box >

Figure C.11 — AIC expanded listing diagram in EXPRESS-G: 11 of 14
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