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word

The International Organization for Standardization (ISO) is a worldwide federation of national
standards bodles (ISO member bodles) The Work of preparing International Standards is nor-

IS0, a

Commijission (IEC) on all matters of electrotechnical standardization.
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ISO 1(¢

and inftegration — Product data representation and exchange:

dv interested in a subject

ittee. International organizations, governmental and non-governmental, in halson with
so take part in the work. ISO collaborates closely with the International Electrotechnical

[nternational Standards adopted by technical committees are circulated to the member
for voting. Publication as an International Standard requires approvalby at least 75%
member bodies casting a vote.

vtional Standard ISO 10303-46 was prepared by Technical Committee ISO/TC 184, In-
[ automation systems and integration, Subcommittee SC4, fndustrial data and global
cturing programming languages.

303 consists of the following parts under the general title Industrial automation systems
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, Conformdnge testing methodology and framework: Requirements on testing
pratories and clients;

Part 41, Infégrated generic resources: Fundamentals of product description and support;

Part42, Integrated generic resources: Geometric and topological representation;

Part 43, Integrated generic resources: Representation structures;

Xii

Part 44, Integrated generic resources: Product structure configuration;
Part 45, Integrated generic resources: Materials;

Part 46, Integrated generic resources: Visual presentation;

Part 47, Integrated generic resources: Shape variation tolerances;

Part 49, Integrated generic resources: Process structure and properties;
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— Part 101, Integrated application resources: Draughting;
— Part 104, Integrated application resources: Finite element analysis;

— Part 105, Integrated application resources: Kinematics;

— Part 201, Application protocol: Explicit draughting;

— Part 202, 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-pfocess plans for machined parts.

['he structure of this International Standard is described in ISO 10303-1. The numbering pf the
parts of this International Standard reflects its strueture:

— Part 11 specifies the description methods;

— Parts 21 and 22 specify the impleméntation 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 &pecify the integrated application resources;

— Parts 201 t0213 specify the application protocols.
bhould further parts be published, they will follow the same numbering pattern.

Annexes A axd B form an integral part of this part of ISO 10303. Annexes C, D, E and [F are
{or informagion only.

Diskette

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

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

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

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

xiii
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Introduction

ISO 10303 is an International Standard for the computer-interpretable representation and ex-
change of product data. The objective is to provide a neutral mechanism capable of describing
product _data throughout the life cycle of a product independent from any particular system.

The ndture of this description makes it suitable not only for neutral file exchange, but also asa
basis fpr implementing and sharing product databases and archiving.

This Ipternational Standard is organized as a series of parts, each published separatély: The
parts df ISO 10303 fall into one of the following series: description methods, integrated.resources,
applicgtion protocols, abstract test suites, implementation methods, and conformaitice testing.
The sefies are described in ISO 10303-1. This part of ISO 10303 is a member Of the integrated

resourges series. Major subdivisions of this International Standard are:

—| Presentation organization
—| Presentation definition
—| Presentation appearance

—| Presentation resources

This part of ISO 10303 specifies the integrated. resources for the visualization of displayable
properties of products.

The information given in all four schemas of this part together is sufficient to describe in detail
how product information shall be visualized’by a receiving system. The presentation information
contained in this part can be used only in conjunction with product information suitable for
display]. Presentation information«as'contained in this part cannot be displayed by itself without
referenjce to product information.

The presentation organization schema describes the hierarchical and partially recursive structure
of the [presentation setsjareas and views in which images of the product information are dis-
played| It also explaips how the components of the product information image and its annotation
are organized as displdyable objects and how these are placed into the context of presentations.
This s¢ghema also\accounts for the definition of the projective process for geometry by means of
a camqra modeland for the specification of lighting and shading models.

The pteséntation definition schema serves to define how the individual geometric and non-

eome rie? camnonents of tho nraduct 1nformiatinn orn cnlaectad accnmblad 1nto nracantotian
g St nponents—of the product information are seleeted—assembled intopr bt

CTvar v IOt

groups, and associated with presentation styles.

The presentation appearance schema defines the appearance attributes that can be chosen to
describe the desired visual appearance of the displayable elements of the product information
by enumerating the available graphical presentation styles.

The presentation resource schema provides basic graphical capabilities such as text font defini-
tion, symbol definition, and colour definition.

The visual presentation characteristics described in this part are often associated with informa-
tion from other generic resource parts, especially with geometric and topological representations

Xiv
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(ISO 10303-42). The Application Protocols determine which resource parts are used together.
Applications which make use of the generic resources in this part provide both the product
information to be visually presented and the semantic meaning of the presentation. Possible
applications include rendered views of product shape, results of scientific visualization, technical
drawings, diagrams, charts, and graphics for technical publications.

elation to graphics standards

he integrated resources specified in this part of ISO 10303 support the visual presenfation
f the properties of products. The generation of visual images using data specified by [these
integrated resources requires the use of an appropriate display system. This part of ISO 10303
dpecifies the input data to such systems, together with the necessary structunes and constfaints
{hat relate presentation data to other aspects of product data.

Many display systems conform to existing ISO standards for compufer graphics, such as [ZKS-
D (ISO/IEC 8805) and PHIGS/PHIGS PLUS (ISO/IEC 9592).~This part of ISO 10303 [takes
into account the concepts and terminology of these standards. dyput data specified by thig part
£ ISO 10303 is therefore intended to be suitable for furthef\processing by displays conforming
fo graphics standards.

XV
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Industrial automation systems and integration —

Product data representation and exchange —

Part 46 : .
Integrated generic resources:

Visual presentation

1 scope

This part of ISO 10303 specifies the integrated resources for the fvisualization of displd
product information . Presentation data as provided in this parf-are combined with p
Hata and are exchanged together between systems with the aiin'that the receiving syste
ronstruct one or several pictures of the product information<suitable for human percepti

This part specifies the generic resources required to destribe the desired visual appeara
product information in its picture. The actual generation of the picture from the pi
nfornmation and its presentation data is left to the,receiving system. The actual depictios
Heviate from this target because of limitations in*the capabilities of graphics systems.

Product information can be visualized in two ways, either by realistic, life-like images acc
Lo the rules of projective geometry and light propagation and reflection, or by symbolic p
bations that conform with draughting standards and conventions. This part supports both
b presentations. The two types.of_visualization processes require different kinds of gra
transformations and these may be' combined in the same picture.

The following are within thescope of this part of ISO 10303:

— Association between product data defined by other parts of ISO 10303 and presen
data;

—  Supportyof graphics functionality in compliance with current ISO graphics stand

— Définition of presentation style attributes for realistic and symbolic visualizati
geomeétric and non-geometric displayable elements in the product information;

Lyable
oduct
n can
b1

hce of
oduct
L may

rding

resen-

types
phical

tation

rds;

ns of

— Control of approximation tolerances for geometric presentation elements;

— Methods for defining the appearance of characters and symbols in fonts;
— Support of externally defined character fonts and symbols;
— Image control by a layer mechanism;

— Nesting of presentation areas.

The following are outside the scope of this part of ISO 10303:
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Definition of product information;

Exchange of purely graphical information without any relationship to product informa-

tion;

Definition of the contents of character font and svmbol libraries

2 Normative references

The fdllowing standards contain provisions which, through reference in thisCtext, constitute

provisi

valid.

pbns of this part of ISO 10303. At the time of publication, the editions indicated were
All standards are subject to revision, and parties to agreements based on this part of

ISO 10303 are encouraged to investigate the possibility of applying tle most recent editions of
the stqndards indicated below. Members of IEC and ISO maintain registers of currently valid

Intern

tional Standards.

ISO 10303-1:1994, Industrial automation systems and integration — Product data representa-
tion and exchange — Part 1: Overview and fundamental principles.

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

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

and su

pport.

ISO 1(303-42:1994, Industrial-automation systems and integration — Product data representa-
tion a]ui exchange — Part 42:7 Integrated generic resources: Geometric and topological repre-

sentat

ISO 10

tion a

1SO/IH

ntar n

oT11.

303-43:1994¢ Industrial automation systems and integration — Product data representa-
d exchanger>~- Part 43: Integrated generic resources: Representation structures.

C 8824 1:—Y, Information technology — Open systems interconnection — Abstract sys-
ptation one (ASN.1) — Part 1: Specification of basic notation.

DTo b

e published.
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3 Definitions and abbreviations

3.1 Terms defined in ISO 10303-1

al

N1 . 4 CIOM 1NN 1 £ a1 £.11 M 4 1.0 I IS 102092
TIIS part O 15U TUSUO TITaRKTS UsSt Ul tIIC TONMOW ITE tCTHIS  aCTHTCU T oo T U9 Us

— application

— data

— data exchange

— generic resource

— information

— integrated resource
— presentation

— product

— product data

— product information

— structure

3.2 Terms défined in this part of ISO 10303

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

information.

2-2" displayable product information: facts, concepts, or instructions about a pr

1
T

3.2.1 annotation: text and/or symbology used for the purpose of communicating pr

duct

bduct

that are displayed through The visualizafion process.

EXAMPLE 1 - Displayable information of a product are properties such as shape, dimensions and

tolerances, and material.

3.2.3 layer: a collection of displayable items for the purpose of controlling visibility and pre-

sentation style.

3.2.4 picture: a two-dimensional graphical presentation of product properties for human per-

ception.
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3.2.5 presentation information: the information necessary to create a presentation of prod-
uct information through visualization. Presentation information is meaningful only if it is asso-

ciated

with product information.

3.2.6 realistic presentation of properties: a type of visualization that makes use of phys-

ical lax

s and-mathematical prinrip]pq to Prndnrp lifelike imagses Realistic presentation makes
(=) T

use of
definitj

3.2.7

3.2.8
idea, f{

3.2.9
neering

3.2.10
shape
create

3.2.11
inform|

3.3

For th
C

perspective transformations, reflectance calculations, shading transparency, and coloyy
ons.

ktate variable: a variable which represents a quantity, e.g. temperature.

symbol: a mark or characters that are interpreted as the conventional sign.of some object,
inction, or process.

symbolic presentation of properties: a type of visualization that makes use of engi-
conventions and practices to produce annotation.

synthetic camera model: a model which describes the process of mapping product
to two dimensions. The model uses an abstraction of‘the process used by a camera to
a photo.

visualization: a process by which displayable product information and presentation
htion are used to produce a picture.

Abbreviations

b purpose of this part of ISOW0303, the following abbreviations apply.

E Commission Internationale de I’Eclairage. Used to refer to the CIE universal
colour definition system.

.S Huwe, Lightness, Saturation colour space.
bV Hue, Saturation, Value colour space.
5B Red, Green, Blue colour space.
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4 Presentation organization

The following EXPRESS declaration begins the presentation_organization_schema and iden-
tifies the necessary external references.

FXPRESS specification:
)

ECHEMA presentation_organization_schema;

REFERENCE FROM presentation_resource_schema
(colour,

planar_box,
presentation_scaled_placement);

REFERENCE FROM geometry_schema
(axis2_placement_24,
axis2_placement_34,
cartesian_point,

curve,

direction,

dot_product,
geometric_representation_context,
geometric_representation_item,
plane

);

REFERENCE FROM representationischema
(item_defined_transformation,

item_in_context,

mapped_item,

representation;

representatiom item,

representation_map,

representation_relationship,
representation_relationship_with_transformation);

REFERENCE FROM measure_schema
(Yength_measure,
positive_plane_angle_measure);

REFERENCE FROM support_resource_schema
(identifier,
label,
text,
bag_to_set);
(*
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NOTES

1 — The schemas referenced above can be found in the following parts of ISO 10303:

4.1

The presentation_organization_schema provides a structure for the management of a picturg

and {
prodi
each

as on
struc

The ¢
senta,

annof
the fi

L

L¢

4 - The EXPRESS-G diagrams for this schema may be found in Annex EZof this part of ISO 10303}

presentation._resource_schema Clause 7 of this part of ISO 10303
geometry schema ISO 10303-42
representation_schema ISO 10303-43
measure_schema ISO 10303-41
support_resource_schema ISO 10303-41

Introduction

he components of a picture. It also specifies the relationship between the properties of
ict and their representation in a picture. The ¢omponents of a picture may be related t
ther, either as an association between two cogmponents that are otherwise independent, orf,
b component is an element of the definitiofi*of another. These relationships allow complex
ures of pictures and components to be'created.

omponents of a picture may be orgdnized within a hierarchy built of presentation sets, pre
bion areas, area dependent annotation representations, presentation views, view dependent
ation representations, and product data representation views. The hierarchy consists o
llowing four levels:

pvel 1:
presentation'set: A presentation set is a collection of independent pictures that ar¢
concerned #ith the same subject. IExamples of presentation sets are a collection of draw

ing sheets/or a collection of the images of several display screens. A presentation set i
compesed of one or many presentation areas.

bye]l 2:

presentation area: A presentation area is a generalization of a display that represents
a single area on a display screen or device. A presentation area contains any number of
presentation areas, presentation views, and area—dependent annotation representations.

Level 3:

presentation view: A presentation view is a two-dimensional presentation of product
shape, which includes any annotation that is associated with that view. A presentation
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presentation set

—

presentation area

T
I

area dependént
annotation representation

presentation view

r 1

product data view deperndent
representation view annotation representation

Figure 1 — Presentation hierarchy

annotation representations:

area dependent anhotation representation: An area dependent annotation
sentation is all anotation associated with a presentation area.

Level 4:
dimensional presentation of product shape, which includes any annotation asso
with the product shape.

view—dependent annotation representation: A view-dependent annotation

T, T4 . . . . o o .
SetaHeR—H vhq alnnnf")f|nh associated with o prnu:-nf)hnn AVAT=AY

view contains any number of product data representation views and view-dependent

repre-

produét)data representation view: A product data representation view is af two-

ciated

repre-

An actual presentation hierarchy may contain more levels than described above. A single pre-
sentation area may itself be composed of several presentation areas. A presentation hierarchy
may also contain less levels than described above, because some of the components making up

the hierarchy are not required.

NOTE - Figures 1 and 2 illustrate the relationships between the levels of the presentation hierarchy.
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presentation_set

presentation_area

A

-

A
LD

Cylinder Exchange
by STER

presentation_View

N
V.7

A

product_data_representation_view

area_dependent_
annotation_representation

‘.V \
W[,

Cylinder Exchange
by STEP

view_dependent_annotation_representation

A

y
YA
Tzi,x

Lo L

Figure 2 — Example of a presentation hierarchy
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4.2 Fundamental concepts and assumptions

4.2.1 Presentation hierarchy

Within the presentation hierarchy, only a presentation area contains sufficient information to
allow the unambiguous generation of a picture using a sujtable output device such as a computer

creen, printer, or plotter.

Dther elements in the hierarchy do not provide the necessary placement information-for proper
bositioning on a display device. Presentation views or other lower-level components are dis-
blayable only when related directly or indirectly to a presentation area.

he presentation_organization_schema describes the presentation hierarchy through fepre-
entation of the different elements of the hierarchy and the relationships*between them.

NOTE 1 - The concepts of representation and of relationships between.representations are desgribed
in ISO 10303-43.

bach element of the presentation hierarchy is described using4he presentation_representation
bntity, a subtype of representation. Subtypes of the presentation_representation entity de-
cribe different elements within the hierarchy.

NOTE 2 - The representation entity is defined in"ISO 10303-43.

Che context of each element of the presentationvhierarchy is described using the geometric_-
representation_context entity; this is constrained to be two dimensional.

NOTE 3 - The geometric_representation_context entity is defined in ISO 10303-42.

Che contents of each element of the presentation hierarchy are described by the set of items
bf each presentation_representation. The items are either two-dimensional geometry or
hnnotation that are to be presented in the element, or the results of including other elemgnts.

Bome elements of the hierarchy are constrained with respect to their contents, or to the re-
ationships that they may play with other elements. Specific semantics are associated with
hese constraints; fer.éxample, the product_data_representation_view entity describes an
blement of the hierarchy that only includes the results of projecting three—dimensional geometry
r annotation.
[he topmost-level of the presentation hierarchy is represented by the entities presentatiion_-

set, présentation_area, and area_in_set. The area_in_set entity supports many-to{many
Felatignships between presentation sets and presentation areas.

Dther elements of the presentation hierarchy are related to each other using either the presen-
tation_representation_relationship entity, or the mapped_item and representation_map

entities.

NOTE 4 - The mapped_item and representation_map entities are defined in ISO 10303-43.

An association between two elements of the hierarchy which are independently defined is de-
scribed using the presentation_representation_relationship entity. This describes the rela-
tionship between two instances of the presentation_representation entity; in this relationship,
one presentation_representation is denoted as the parent, the other as the child. The de-
scription of a transformation is included in the relationship; this transformation is the geometric
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relationship between the items of the parent presentation_representation and those of the

child presentation_representation.

EXAMPLE 2 - To define a hierarchy which consists of a single presentation_area, two presen-
tation_views and a single area_dependent_annotation_representation, three instances of pre-
sentation _representation._relationship are required as shown in figure 3.

Presentation
Area

Presentation
Representation

rep_1

Relationship 1

Presentation
Representation
Relationship 2

Presentation
Representation
Relationship /

An asfociation between two elements of the hierarchy, where one participates in the definition
of theother, is described using the mapped_item and representation_map entities.

Such

includgd as one ef<the items of the presentation_representation that contains the other.
The sqcond presentation_representation is referenced as the mapped_representation of a
repregentation_map, that is specified as the mapping_source of the mapped_item. The
transfprmation that describes the geometric relationship between the items of the two presen-

tation—répresenta

rep_2 rep_2 rep_2
Presentation Presentation Area dep epdent
View View Annotation
1 0. Representation

Figure 3 — Mapping the-presentation hierarchy to instances of entities

n association@s)described by an instance of the mapped_item entity. This instance is

t1ons—s—aescribed—byv—th Aanming tapnoadt of +1 o o0 d e and tha

pavel 1na PR 2 WoY
oIt oy coC T p pPras—tal 5O O tno I p p O v ot oIt

mapping_origin of the representation_map.

10

EXAMPLE 3 — To include a presentation_view within a presentation_area requires one in-
stance of mapped_item, one instance of representation map, and two instances of axis2_-
placement _2d that act as the origin and the target for the mapping, as shown in figure 4.

NOTE 5 - The axis2_placement_2d entity is defined in ISO 10303-42.
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mapped_ :
presentation_ representation_ | representation presentation_
area map ——————— view
1 1 1
HEHS AXIS2 - AXTS2— Lems
-1 placement_2d L | placement_2d |-l
1 mapping_origin 2
mapping_
target v
mapped_ gther
— item items
mapping_source

v

other
items

Figure 4 — Association of presentation_view and presentation.area using map
[tem

4.2.2 Camera model and projection

Fach level of the presentation hierarchy consists only of two-dimensional geometry or annot

L three—dimensional produet shape or planar annotation in three-dimensional space. This
specifies how the projection of three-dimensional geometry and annotation to two dime
khall be executed. by the displaying system. The three-dimensional synthetic camera
s defined in analogy to the graphics standards GKS-3D and PHIGS. More details abo
kynthetic carfera model can be found in [6], [7] and in computer graphics literature, e.g.,
br [12]. Fer/draughting requirements, a two—dimensional camera model is also supported
two—dimersional model performs scaling and translation in two-dimensional space.

Théproduct_data_representation_view is the only component of the presentation hier
which mav consist of two—dimensional projections of associated three-dimensional product

bed _-

ation.

A three—dimensional syntheti¢ camera model must be specified to associate a presentation with

model
sions
model
1t the
n [11]

This

archy
shape

or of annotation in three—dimensional space. Because this part of ISO 10303 does not define the
projected picture, but all information necessary to compute the projection, only a placeholder

for that picture is part of the product_data_representation_view. This placeholder is

called

camera_image and refers to the camera model and the two- or three-dimensional product

shape elements or annotation.

To allow more realistic presentations of three—dimensional objects, hidden line and hidden s
removal, as well as light sources, can be specified for a three-dimensional camera model.

urface

11
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4.2.3 Layers

A layer is a collection of product shape elements, annotation elements, or components of the
presentation hierarchy grouped for the purpose of controlling visibility and style. The set of all
items associated with a layer can be defined as visible or invisible within a component of the
presentation hierarchy. A single item can be associated with several layers and a single layer can
be used in several components of the presentation hierarchy. For an item which is associated with
several|layers, a different presentation style can be assigned to each layer. A layer is defined. by

a pres

bntation_layer_assignment. The visibility and style assignment of a given layer .within

a comjjonent of the presentation hierarchy is specified by a presentation_layer_usage:

4.2.4 Association of presentation with a product moedel

This p

inform

art of ISO 10303 allows the association of presentation information’ with the product
htion which is presented. This association is achieved through the use of a presented_-

item_epresentation. This entity relates the item which is presemted’ with the presentation of

that it

»m. The presented_item shall be specialized by Application Protocols.

EXAMPLE 4 - Presented items are the body design of a carjthe layout of an electronic chip, or

th

4.3

e architecture of a building.

Presentation organization schema type definitions

4.3.1 presentation_size_assignment select

The presentation_size_assignment_select type specifies the objects to which a size may be

assigngd.

EXPRESS specification:

*)
TYPE p
(pre
pre
are
END_TY

(*

4.3.

Fesentation_size_assignment_select = SELECT
Eentation_view,

Eentation_areas;

b_in_set);

DE,

area or_view

The area_or_view type indicates the things that may be assigned a background colour.

EXPRESS specification:

*)

TYPE area_or_view = SELECT

(pre
pre

sentation_area,
sentation_view);

END_TYPE;

(*

12
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4.3.3 central or_parallel

A central_or_parallel indicates the type of perspective transformation that is used by the
camera_model. The types are either a parallel projection onto the viewing plane or a central
projection from the projection_point to the viewing plane. See figures 7 and 8.

LY PRRLQC M $i o0 .
AL ITCIAIJD Dk}bblll\/wulull-

)

[YPE central_or_parallel = ENUMERATION OF
(central,

parallel);

END_TYPE;

*

[Fhnumerated item definitions:

central: the projection is made along lines emanating from a prgjéction_point and intdrsect-
ng with the view_window.

parallel: the projection is made parallel to the line fronna.projection_point to the geometric
rentre of the view_window.

1.3.4 layered_item

The layered _item specifies items to be grouped into layers by a presentation_layer_assigment.

[FXPRESS specification:

)

FYPE layered_item = SELECT
(presentation_representation,
representation_item);

END_TYPE;

*

[nformal propesitions:

[P1: A representation_item that is assigned to a layer shall be a styled_item, or shpll be
lefined by Jone or more styled_item.

173.5 presentation representation_select

A presentation_representation_select is used to allow presented_item_representation to
associate a presentation with the item being presented.
EXPRESS specification:
*)
TYPE presentation_representation_select = SELECT
(presentation_representation,
presentation_set);
END_TYPE;
(*

13
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4.4

Presentation organization schema entity definitions: pre-
sentation hierarchy

4.4.1 presentation_set

The plresentation_set is a collection of presentation_areas.

EXPR

£SS specification:

*)

ENTITY presentation_set;
INVERSE

areds : SET [1:7?] OF area_in_set FOR in_set;
END_ENTITY;

(*

Attribute definitions:

areas

the set of presentation_area entities which make up the/presentation_set.

4.4.2 presentation_representation

A prdsentation_representation represents the defiuition of the picture to be generated by

a syst
may ¢

e which displays the presentation information. The picture refers to an object which
pusist of two-dimensional geometry, threedimensional geometry, and annotation. The

referefice to geometry and annotation is made\indirectly by building a hierarchy of presenta-
tion_representations. Lower levels of this hierarchy are constrained to contain only geometry
or anrjotation.

N
EXPR|

[OTE 1 — For the description of the presentation hierarchy see 4.1.
[.SS specification:

*)

ENTITY presentation_representation

SUBI]
WHERE
WR1

WR2

YPE OF (representation);

SELF\représentation.
context_of_items\geometric_representation_context.
coordinate_space_dimension = 2;

>GEOMETRY_SCHEMA . GEOMETRIC_REPRESENTATION_CONTEXT’

IN 'TYPEOF (SELF\representation.context_of_items);

faske s sk ¥4

END_E}
(*

3 3 3 g

Formal propositions:

WRI1

WR2

14

: The picture shall have a dimensionality of 2.

: A presentation_representation shall have a geometric context.
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NOTES

2 — When presenting a three-dimensional object, a two—dimensional projection of that three-dimensional
object is used. A presentation representation is a picture that represents things after they have
been projected.

3 — The actual projected geometry does not exist in this part of ISO 10303. Instead, the prelenta-
tion_representation stands for the projected geometry, and the information needed toccreate the
projection is also included in the model.

#.4.3 presentation_area

[he presentation_area represents a picture that can contain other pictures and can itsplf be
ontained in another picture which is also a presentation_area.

[he size of the presentation_area is defined by the presentation size entity. Every presen-
tation_area is either given a size directly by its use in a presentation_size entity, or indifectly
by its use in area_in_set entities. Clipping of a picture based on the presentation_arep size
is executed by the system that creates an actual display based on the presentation informption.
f a presentation_area is contained within another.presentation_area, then the boungaries
f the containing presentation_area are also used;jto clip the contained presentation_grea.

A background colour may be specified through the use of a presentation_area in the back-
rround _colour entity. Only one backgréund_colour entity shall use any presentation._-
frea.

f.XPRESS specification:
k)

ENTITY presentation_area
SUBTYPE OF (presentationlrepresentation);
VHERE
WR1: ((SIZEOF (QUERY.{ais <* USEDIN (SELF, ’PRESENTATION_ORGANIZATION_SCHEMA.’ 4
’AREA_IN_SET.AREA’)
SIZEOR (USEDIN (ais, ’PRESENTATION_ORGANIZATION_SCHEMA.’ +
"PRESENTATION_SIZE.UNIT’)) =1)) > 0) OR
(SIZEOF (USEDIN (SELF, ’PRESENTATION_ORGANIZATION_SCHEMA.’ +
’PRESENTATION_SIZE.UNIT’)) =1));

END_ENTITY;
*

['ofmal propositions:

WR1: A presentation_area shall be contained in a presentation_set through participation
in area_in_set.area, where the area_in_set participates in presentation_size.unit, or, non-
exclusively, a presentation_area shall get its size directly from a presentation_size.

Informal propositions:

IP1: Any presentation_representation shall be presented in the context of a tree which has
as its root a presentation_area.

IP2: The size of a presentation_area shall not be specified more than once.

15
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NOTE - Constraints on the usage of this entity are found in the rules of presentation representation_-
relationship.

4.4.4 area_in_set

An arga— -
presentation_area may participate in many presentation_sets; a presentation_set includgs

at leas{ one presentation_area.
EXPRHESS specification:

*)
ENTITY|area_in_set;
area : presentation_area;
in_s¢t : presentation_set;
END_ENTITY;
(*

Attribyte definitions:

area: fhe presentation_area that participates in the specified’presentation_set.

in_set{ the presentation_set in which the specified presentation_area participates.

4.4.5 presentation_view

A predentation_view is a picture that may ‘contain other pictures and may itself be contained
in a pi¢ture. It does not represent a complefe picture and shall not be displayed without being
placed |in a presentation_area.

The sige of a presentation_view ‘may be defined by its reference from a presentation_size
entity. [ Clipping based on the présentation_view size is executed by the system that creates
an actfial display based on the-presentation information. If a presentation_view size is not
defined, then clipping is exectuted solely based on the size of the presentation_area in which
the presentation_view-is contained.

A bacKground coloyp-may be specified through the use of the background_colour entity.
EXPRHSS specificdtion:
*)

ENTITY|presentation_view

SUBTYPE/OF (presentation_representation);
END_ENTITY;
(*

NOTE - Constraints on the usage of this entity are found in the rules of presentation representation_-
relationship.

4.4.6 area_dependent_annotation_representation

An area_dependent_annotation_representation is a picture that may be contained in the
picture of a presentation_area. The picture it represents is made up of those of its items which

16
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are annotation_occurrence entities. An area_dependent_annotation_representation may
be related only to a presentation_area.

EXPRESS specification:
*)

ENTITY area_dependent_annotation_representation
[ SUBTYPE UF (presentation_representation),
VHERE
WR1: SIZEOF (QUERY (item <* SELF\representation.items |
NOT (SIZEOF ([’PRESENTATION_DEFINITION_SCHEMA.’ +
’ ANNOTATION_OCCURRENCE’ ,
»GEOMETRY_SCHEMA.AXIS2_PLACEMENT’] =*
TYPEOF (item)) = 1
))) = 0;
WR2: SIZEOF (QUERY (item <* SELF\representation.items |
(’PRESENTATION_DEFINITION_SCHEMA.ANNOTATION_OCCURRENCE” IN
TYPEOF (item))
)) >=1;
END_ENTITY;
*

F'ormal propositions:

WR1: The only kinds of representation_itemgs-that shall be in the set of items in an area_-
Hependent_annotation_representation aré,annotation_occurrence or axis2_placement
bntities.

WR2: At least one of the items in an area_dependent_annotation_representation shlall be
hn annotation_occurrence.

[nformal propositions:

[P1: When an area_dependent_annotation_representation is presented, it shall b¢ con-
ained in a presentation_area.

NOTE - Consttaints on the usage of this entity are found in the rules of presentation repredentation_-
relationship.

1.4.7 ~product_data_representation_view

A product_data_representation_view is a picture that consists of two-dimensional pfrojec-
iohis of geometry, annotation, or both. It may contain other pictures, and may be confained
in a picture. It does not represent a complete picture and shall not be displayed without being
placed in a presentation_view.

EXPRESS specification:
*)

ENTITY product_data_representation_view
SUBTYPE OF (presentation_representation);
WHERE
WR1: SIZEOF (QUERY (item <* SELF\representation.items |
NOT (SIZEOF ([’PRESENTATION_ORGANIZATION_SCHEMA.CAMERA_IMAGE’,
»GEOMETRY_SCHEMA.AXIS2_PLACEMENT’] *

17
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TYPEOF (item)) = 1
))) = 0;
WR2: SIZEOF (QUERY (item <* SELF\representation.items |

(’PRESENTATION_ORGANIZATION_SCHEMA.CAMERA_IMAGE’ IN

TYPEOF (item))
)) >= 1;

(©1s0

END_ENTITY;
(*

Formgl propositions:

WR1} The items in a product_data_representation_view shall be either camera_images

or axis2_placements.

WR2t At least one of the items in a product_data_representation_view shall be a camera_-

image.

Inforral propositions:

IP1:
presentation_view.

r¢lationship.

only to a presentation _view.
EXPRIESS specification:
*)

ENTITY view_dependent. annotation_representation
SUBTYPE OF (presefitation_representation);
WHERE
WR1] SIZEOF AQUERY (item <* SELF\representation.items |
NOT (SIZEOF ([’PRESENTATION_DEFINITION_SCHEMA.’ +
>ANNOTATION_OCCURRENCE’,
’GEOMETRY_SCHEMA.AXIS2_PLACEMENT’] =*

hen a product_data_representation_view is presented, it shall be contained in a

TE - Constraints on the usage of this entity are found in‘the rules of presentation representat

¥¥PEBF( i.teﬂ'l\ N 4
77 4
))) = 0;
WR2: SIZEOF (QUERY (item <* SELF\representation.items |

(’PRESENTATION_DEFINITION_SCHEMA.ANNOTATION_OCCURRENCE’

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

18
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iew_-

dependent_annotation_representation are annotation_occurrence or axis2_placement

entities.

\n annotation_occurrence.

nformal propositions:

1

[P1: When a view_dependent_annotation_representation is presented, if.shall be

fained in a presentation_view.

relationship.

1.4.9 presentation size

A presentation_size is used to define the size of a presentation_area or presentation_
[he size for a presentation_area may be assigned directly or may be assigned dependen
presentation_set which contains a presentationCarea. This allows the assignment of dif
bizes to a single presentation_area for each presentation_set which contains the area.
[FXPRESS specification:

)

ENTITY presentation_size;

unit : presentation_size_assignment_select;

size : planar_box;

WHERE
WR1:

((’PRESENTATION_ORGANIZATION_SCHEMA.PRESENTATION_REPRESENTATION’
IN TYPEOF (SELF-unit)) AND
item_in_context (SELF.size,
SELF.unit\representation.context_of_items)
)
OR
(
("PRESENTATION_ORGANIZATION_SCHEMA.AREA_IN_SET’
IN TYPEOF (SELF.unit)) AND
(SIZEOF (QUERY ( ais <* SELF.unit\area_in_set.in_set.areas |

all be

con-

NOTE - Constraints on the usage of this entity are found in the rules of presentation representation.-

View.
on a
ferent

NOT item_in_context (SELF.size, ais.area\representation.

context_or_1tems) )) = U)
);
END_ENTITY;

(*
Attribute definitions:

unit: a presentation_view, presentation_area, or an area_in_set as it relates a pres
tion_area with a presentation_set.

size: a planar_box which describes the size of a unit.

enta-

19
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Formal propositions:

WRi1:

If the unit is a presentation_representation, the planar_box shall be an item in

a representation which has the same context as the unit. If the unit is an area_in_set the
planar_box shall be an item in the context of each area belonging to the set.

4.4.1

A bac]
EXPR]

0 background_colour

kground_colour is the colour used for the background of a presentation area or view.

£SS specification:

*)
ENTITY
SUBT]

background_colour
YPE OF (colour);

presentation : area_or_view;

UNIQUH
UR1:

presentation;

END_ENTITY;

(*
Attrib

1te definitions:

prese
is spe

htation: a presentation_area or presentation wiew for which this background colour

ified.

Formal propositions:

UR1:
tion_v

4.4.1]

A pre
entitie
forme
transf
betwed
entitie

EXPR]

Only one background colour may be specified for any presentation_area or presenta-
iew.

1 presentation representation relationship

bentation_representation_relationship is a relationship between presentation_repres
5. The relationship is)directed, meaning that the child representation (rep_2) is trans-

into the parent\representation (rep_1), and no meaning is intended for the inverse
rmation. The presentation_representation_relationship restricts the relationships
n certain presentation_representations to ensure that presentation_representation
5 are arranged in a hierarchy as described in clause 4.1.

2SS specification:

*)

ENTITY

lentation

—presentation_representation_rerationmship

SUBTYPE OF (representation_relationship_with_transformation);

WHERE
WR1:

WR2:

WR3:

WR4:

20

’PRESENTATION_DEFINITION_SCHEMA.PRESENTATION_REPRESENTATION’ IN
TYPEOF (SELF\representation_relationship.rep_1);

>PRESENTATION_DEFINITION_SCHEMA.PRESENTATION_REPRESENTATION’ IN
TYPEOF (SELF\representation_relationship.rep_2);

acyclic_presentation_representation_relationship (SELF,
[SELF\representation_relationship.rep_21);

NOT ((’PRESENTATION_ORGANIZATION_SCHEMA.PRESENTATION_AREA’ IN
TYPEOF (SELF\representation_relationship.rep_1))
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AND
NOT (SIZEOF ([’PRESENTATION_ORGANIZATION_SCHEMA.’ +
’PRODUCT_DATA_REPRESENTATION_VIEW’,
’PRESENTATION_ORGANIZATION_SCHEMA.’ +
’VIEW_DEPENDENT_ANNOTATION_REPRESENTATION’] *
TYPEOF (SELF\representation_relationship.rep_2)) = 0));

IN TYPEOF (SELF\representation_relationship.rep_1))
AND
NOT (SIZEOF ([’PRESENTATION_ORGANIZATION_SCHEMA.’ +
’PRESENTATION_AREA’,
’PRESENTATION_ORGANIZATION_SCHEMA.’ +
’PRESENTATION_VIEW’,
’PRESENTATION_ORGANIZATION_SCHEMA.’ +
> AREA_DEPENDENT_ANNOTATION_REPRESENTATION] *
TYPEOF (SELF\representation_relationship.rep_2)9=0));
WR6: (NOT (’PRESENTATION_ORGANIZATION_SCHEMA.PRESENTATIGN WVIEW’ IN
TYPEOF (SELF\representation_relationship.rep_2)))
XOR
(’PRESENTATION_ORGANIZATION_SCHEMA.PRESENTATION_AREA’IN
TYPEOF (SELF\representation_relationship.rep_1));
WR7: (NOT (’PRESENTATION_ORGANIZATION_SCHEMA.? 4+
’PRODUCT_DATA_REPRESENTATION_VIEW’ IN
(TYPEOF (SELF\representation_relationship.rep_1) +
TYPEOF (SELF\representation_relationship.rep_2))))
X0R
(’PRESENTATION_ORGANIZATION.SCHEMA.PRESENTATION_VIEW’ IN
TYPEOF (SELF\representatién_relationship.rep_1))
AND
(’PRESENTATION_ORGANIZATION_SCHEMA.PRODUCT_DATA_REPRESENTATION_VIEW’ IN
TYPEOF (SELF\représentation_relationship.rep_2));
WR8: ’*PRESENTATION_ORGANIZATION_SCHEMA.GRAPHICAL_TRANSFORMATION’ IN
TYPEOF (SELF\representation_relationship_with_transformation.
transformation_operator) ;
END_ENTITY;

(*
[Attribute définitions:

SELF \rfepresentation_relationship.rep_1: the presentation_representation that plays the
role of-a parent in a tree of presentation_representations.

lays the

role of a child in a tree of presentation_representations.

Formal propositions:

WRI1: rep_1 shall be a presentation_representation.
WR2: rep_2 shall be a presentation_representation.

WR3: A presentation_representation_relationship shall not participate in a tree of pre-
sentation_representations where the root of the tree is also a leaf of its own tree.
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WRA4: Pictures represented by product_data_representation_view or view_dependent -
annotation_representation shall not be related to a picture represented by a presentation_-

area.

WRS5: Pictures represented by presentation_area, presentation_view, or area_depend-
ent_annotation representation shall not be related to a picture represented by a presenta-

tion_Viiew.

WR6{ The picture represented by a presentation_view may only be related to the picture
repres¢nted by a presentation_area.

WR7{ A product_data_representation_view shall only participate in a-présentation_-
representation_relationship, if the rep_1 is a presentation_view.

WRS8{ Pictures that are related to other pictures relate to those pictures by graphical_-
transformations.

4.4.12 graphical_transformation

A graphical_transformation is a transformation whichtallows arbitrary two-dimensional posi-
tioning, rotation, and uniform scaling. It is used by présentation_representation_relationshij
to defihe the transformation between related presentation_representations. The transforma-

=

tion is|defined as follows.

The transform_item_1.location is transformed into the transform_item_2.placement.lo-
cation). Additionally the x axis defined\by transform_item_1.p[1] is mapped to the x axis
transform_item_2.placement.p[1].\ A similar mapping is performed for the y axes trans-
form fitem_1.p[2] and transformiitem_2.placement.p[2]. Finally the scaling specified by
transform_item_2.scaling is_applied.

NPTE 1 - Figure 5 shows, the mechanism of graphical_transformation.

EXPRESS specification;
*)
ENTITY graphical “transformation
SUBTYPE OF (itém_defined_transformation);
WHERE
WR1: ’GEOMETRY_SCHEMA.AXIS2_PLACEMENT_2D’ IN
TYPEOF (SELF\item_defined_transformation.transform_item_1);

WR2: — PRESENTATION _RESOURCE _SCHEMA PRESENTATION _SCALED_PLACEMENT —IX
TYPEOF (SELF\item_defined_transformation.transform_item_2);
END_ENTITY;
(*

Attribute definitions:

SELF\item_defined _transformation.transform_item_1: an axis2_placement_2d specify-
ing the starting point of the transformation.

SELF\item_defined_transformation.transform_item_2: a presentation_scaled_placement
specifying the ending point of the transformation.

22
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— \ -

| |
transform_item_1 transform_item»2.placement

transformtem_2.scaling = 0.75
Figure 5 — Graphical transfofmation

Formal propositions:

WR1: The tranform_item_1 attribute of a graphical_transformation shall be an axis2_-

blacement_2d.

WR2: The tranform_item_2 attribufe of a graphical_transformation shall be a presen-
ation_scaled _placement.

NOTE 2 - The attributes tranform_item_1 and tranform_item_2 are defined in ISO 103(3-43.

4.5 Presentation organization schema entity definitions: cam-
pra model and projection

1.5.1 camera_model

A camerd_model contains the information needed to create a projection or mapping ffom a
epreséiitation to a picture of that representation.

EXPRESS specification:

*)
ENTITY camera_model
SUPERTYPE OF (ONEOF (camera_model_d2, camera_model_d3))
SUBTYPE OF (geometric_representation_item);
WHERE
WR1: (SIZEOF (USEDIN (SELF, ’REPRESENTATION_SCHEMA.’ +
»ITEM_DEFINED_TRANSFORMATION.’ +
"TRANSFORM_ITEM_1°)) +
SIZEOF (USEDIN (SELF, ’REPRESENTATION_SCHEMA.’ +
’REPRESENTATION_MAP.MAPPING_ORIGIN’))
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) > 0;
WR2: SIZEOF(USEDIN(SELF, PRESENTATION_APPEARANCE_SCHEMA.’+
>STYLED_ITEM.ITEM’)) = O;
END_ENTITY;
(*

Formal propositions:

WR1} A camera_model shall specify the projection for at least one representation.

WR2| A camera_model shall not be referenced by a styled_item entity.

4.5.2 camera_model_d2

A canhera_model_d2 contains the information needed to create a two—-dimensional mapping
from 4 representation to a picture of that representation.

EXPRESS specification:

*)
ENTITY camera_model_d2
SUBTYPE OF (camera_model);

vieWd_window : planar_box;
vieW_window_clipping : BOOLEAN;
WHERE
WR1: SELF\geometric_representation_item.dim="2;
END_ENTITY;
(*

Attribjute definitions:

view_window: the rectangular boundaties in the coordinate space of the representation that
is beilg projected into the product_data_representation_view. A translation and possibly
non-upiform scaling are applied. to the view_window so, that the edges of the view_window
coincide with the edges of the'mapping_target of the camera_image.

view_window _clippifig: the determination of whether or not clipping is performed against

the view_window; A value of TRUE indicates that clipping against the view_window is
performed. A vale-of FALSE indicates that no clipping against the view_window is performed.

NDTES

W

beyond the boundaries of the mapping_target specified by the camera_image.

2 - Clipping is performed prior to projection.

Formal propositions:

WR1: A camera_model_d2 shall be two—dimensional.

NOTE 3 — The mechanism of the camera_model _d2 is shown in figure 6.
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Figure 6 — Camera model d2

4.5.3 camera_model d2_shape_clipping

A camera_model_d2_shape_clipping is a camera_model_d2 with additional clipping
ified for the mapped representation.

[EXPRESS specification:

)

ENTITY camera_model_d2_shape_clipping
SUBTYPE OF (camera_model_d2)y
shape_clipping : curve;

END_ENTITY;

(*

Attribute definitions:

shape_clipping:Da closed curve indicating a clipping region for the representation wl
projected.

NOIE - If view_window _clipping has a value of TRUE, the representation which is proje
clipped against both the view_window and the region specified by shape_clipping.

spec-

lich is

cted 1s

Informal propositions:

IP1: The curve specified for shape_clipping shall be closed and not self-intersecting.

4.5.4 camera_model_ d3

A camera_model_d3 contains the information needed to create the projection from a three-
dimensional representation to a two—dimensional picture of that representation. See 4.5.5 for

details of the projection.
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EXPRESS specification:

*)

ENTITY camera_model_d3
SUBTYPE OF (camera_model);
view_reference_system : axis2_placement_3d;

perspective_of_volume : view_volume;

WHERE
WR1:| (dot_product (SELF.view_reference_system.p[3],
SELF.perspective_of_volume.view_window.placement.p[3]) = 1.0)
AND
(SELF.view_reference_system.location.coordinates[3] =
SELF.perspective_of_volume.view_window.
placement.location.coordinates[3]);
WR2:| SELF\geometric_representation_item.dim = 3;
END_ENTITY;
(*

Attribfite definitions:

view_reference_system: an intermediate three—dimensional ¢oordinate space in the coordi-
nate space of the representation being projected.

perspective_of_volume: the information needed to _défermine how to project the geometry
of the| representation. The perspective_of_volume'is defined in the intermediate three-
dimengional coordinate space of the view_reference_system.

Forma} propositions:

WRI1
same
syste

WR2;

the rectangle indicated by the view-window of the perspective_of_volume is in the

i’llane as the x and y axis of the-axis2_placement indicated by the view_reference._-

A camera_model_d3is-three—dimensional.

4.5.3 view_volume

A viey_volumedsidefined in the view_reference_system of the camera model which uses
the volume. If defines a volume that is projected onto the viewport of the product_data_-
representation_view. This volume is either a truncated pyramid or a parallelepiped. The

contents-O0f\this volume are projected onto the rectangle defined by the view_window which is
therl jot ')T\‘I’\ﬂd nnfn fha Uiourpn!‘f.

If the

bt i o

type of projection is parallel, the projection is made parallel to the line from the pro-

jection_point to the geometric centre of the view_window, and the view_volume is a par-

allelepiped. If the type of projection is central, the projection is made along lines emanating
from a projection_point and intersecting with the view_window, and the view_volume is
a truncated pyramid. See figure 8 for the definition of the parallelepiped and figure 7 for the
definition of the truncated pyramid.

26
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EXPRESS specification:

*)
EN

TITY view_volume;
projection_type
projection_point
view_plane_distance

central_or_parallel;
cartesian_point;

: length_measure;

ISO 10303-46:1994(E)

front_plane_distance
front_plane_clipping
back_plane_distance
back_plane_clipping

: length_measure;
: BOOLEAN;
: length_measure;
: BOOLEAN;

view_volume_sides_clipping : BOOLEAN;
view_window : planar_box;
HND_ENTITY;

*

Attribute definitions:

projection_type: the indication of whether the projection is céntral or parallel.

projection_point: the centre of the projection, i.e., th¢\Jocation from which the items are
Yiewed. For a parallel projection, this point indicates @line from itself to the geometric gentre
f the view_window. For a central projection, this point is the apex of the truncated pyrpmid.

153>
FPd
W
i QY 4////////// ’/’//,////
- ///”///,/”//’,,/f
VRS / ///
A |_— ”’,’——”_—__—______————"’”————ﬂ’>
= e e g 1P
% 2’% Wi
PP FP view window

VPD - view plane distangce
FPD - front plane distangce
BPD - back plane distanfe

VP - view plane
FP - front plane

R __back plane
T P

PP - projection point
VRS - view reference system

Figure 7 — View volume, projection type CENTRAL
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PP

//
1 /
i )}" /f
: VRS | ? / -
1 /
//
FP view window
PP - projection point VP - view plane VPD - view plane distance
RS - view reference system FP - front plane FPD - front plane distance
BP - back plane BPD - back plane distance

Figure 8 — View volume, projection type PARALLEL
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view_plane_distance: a distance along the z axis of the axis2_placement indicated by the

view_reference_system. This distance positions the origin of the view_window.

front_plane_distance: a signed distance along the z axis of the axis2_placement indicated
by the view_reference_system. This distance specifies a plane parallel to the view_window

lare—H—is—the-distanceto either the fnp of the truncated pyrnmir] or the front of the

paral-

elepiped, depending on the type of projection.

front_plane_clipping: the indication of whether or not to clip the geometry of the pro

be visible. Behind in this sense means in the opposite direction from‘\the projection point th
view plane.

window plane. It is either the bottom of the truncated pyramid or the back of the
elepiped, depending on the type of projection.

back_plane_clipping: the indication of whether or not to clip the geometry of the pro

view_volume _sides_clipping:the indication of whether or not to clip the geometry

rates that clipping is net performed.

may extend-béyond the boundaries of the viewport specified by the camera_image.

view_window: a rectangle on the view_plane. The representation is mapped to this rec
which is~then mapped to the viewport of a camera_image.

[nformal propositions:

point than the plane represented by the back_plane_distance.
IP2: The rectangle indicated by the view_window attribute shall be in the view plane.

IP3: The projection_point shall not lie in the view plane.

ected

epresentation against the plane represented by the front_plane_distance. Alvalue of TRUE
ndicates that clipping is performed; a value of FALSE indicates that clipping-is not perfopmed.

NOTE 1 - If front_plane_clipping has a value of FALSE, objects behind*the projection point may

an the

back_plane_distance: a distance along the z axis of theaxis2_placement indicated By the
view_reference_system attribute. This distance specifies a plane parallel to the view_-

paral-

ected

epresentation against the plane represented by the back_plane_distance. A value of TRUE
ndicates that clipping is performed; asvalue of FALSE indicates that clipping is not performed.

bf the

projected representation against the planes which are the sides of the volume defined By the
view_volume. A value of FRUE indicates that clipping is performed; a value of FALSH indi-

NOTE 2 - If viéw_volume _sides_clipping has a value of FALSE, the two—dimensional projection

angle

IPI: The plane represented by the front_plane_distance statl be closer to tire projection -

29


https://standardsiso.com/api/?name=da9974d39589a4d5163312b7a517fd99

ISO 10303-46:1994(E) ©1s0

4.5.6 camera_model d3_with _hlhsr

A camera_model_d3_with_hlhsr is a camera_model_d3 that indicates whether hidden line
and hidden surface removal shall be performed.
EXPRESS specification:
*)
ENTITY camera_model_d3_with_hlhsr
SUBTYPE OF (camera_model_d3);
hidden_line_surface_removal : BOOLEAN;
END_ENTITY;
(*

Attribpte definitions:

hiddeph_line_surface_removal: an indication of whether hidden lines and hidden surfaces shall
be removed while projecting a three-dimensional representation. A valiie of TRUE indicates
that hjdden lines and hidden surfaces shall be removed during projection. A value of FALSE
indicaffes that hidden lines and hidden surfaces shall not be remoyed during projection.

4.5.7 camera_model d3_multi clipping

A canpera_model_d3_multi_clipping contains the imformation needed to create a projection

from a[ representation to a picture of that representation using planes in the coordinate space of

the projected representation to clip the geometryi'of the representation prior to projection.

EXPRESS specification:

*)

ENTITY camera_model_d3_multi_clipping
SUBTYPE OF (camera_model_d3);
shage_clipping : SET [1:7] BE\plane;

END_ENTITY;

(*

Attribute definitions:

shap€ clipping: The/planes that bound the clipping region. Each plane defines an acceptance
region| which is the'infinite halfspace defined by the plane and its positive normal. The clipping
region|is defined as the intersection of all acceptance regions.

NDZES

1 — The clipping region defined by shape_clipping may be infinite.

2 — Clipping is performed prior to projection.

4.5.8 camera_model with_light _sources

A camera_model_with_light_sources contains the information needed to create a projection
from a representation to a picture of that representation with additional information about the
light sources to be used for shading.

30
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ENTITY camera_model_with_light_sources
SUBTYPE OF (camera_model_d3);
sources : SET [1:7] OF light_source;

END_ENTITY;

*

Attribute definitions:

J

projected.

4.5.9 light_source

i.e., no interactions between surfaces are defined.

EXPRESS specification:

)

ENTITY light_source

SUPERTYPE OF (ONEOF(light_source_ambient,
light_source_directional,
light_source_positicnal,
light_source_spot))

SUBTYPE OF (geometric_representation-item);

light_colour : colour;

VHERE
WR1: SIZEOF(USEDIN(SELF, ’PRESENTATION_APPEARANCE_SCHEMA.’+
>STYLED_ITEM’)) = 0;

END_ENTITY;
*

Attribute definitions:

ight_colour: thé\colour of the light to be used for shading.

Formal propesitions:

4.5:10 light_source_ambient

dources: a set of light_sources which define the lighting model of the represertation

A light_source affects the display of surfaces. Lighting is applied.ofl a surface by surface

WR: A light_source shall not be referenced by a styled_item entity.

being

basis,

A light_source_ambient affects a surface independent of the orientation and position of the

surface.

EXPRESS specification:

*)

ENTITY light_source_ambient
SUBTYPE OF (light_source);

END_ENTITY;

(*
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ENTITY|light_source_directional
SUBTYPE OF (light_source);
orieptation : direction;

END_ENTITY;

Attribyte definitions:

orienthtion: the direction of the light_source in the coordinate spaceof the representation

being projected.
/)((
/

Figure 9 — Light source directional

4.5.12 light source_positional

A lighit_sotlirée_positional affects a surface based on the orientation and position of the surface.

NDTE 1 - Figure 10 shows the definition of light _source_positional.

EXPRESS specification:

*)
ENTITY light_source_positional
SUBTYPE OF (light_source);
position : cartesian_point;
constant_attenuation : REAL;
distance_attenuation : REAL;
END_ENTITY;
(*
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Attribute definitions:

position: the position of the light_source in the coordinate space of the representation
projected.

being

constant_attenuation: the value of attenuation in the reflectance equation that is constant.

Jiistance_attenuation: the value of attenuation in the reflectance equation that is prgpor
fo the distance from the light_source.

NOTE 2 - Examples of reflectance equations can be found in Annex D of thispart of ISO 1

I

I

|

l

|

I
Position

Figure 10 — Light source positional

4.5.13 light-seurce_spot

p light_source_spot affects a surface based on the position and direction of the surfac
fhe cone ofuinifluence of the light source. The cone of influence is determined by the pog
rientatidn) ‘and spread_angle of the light_source_spot. Only those parts of an object
lie within the cone of influence will be affected by a light_source_spot.

NOTE 1 - Figure 11 shows the definition of light_source_spot.

ional

D303.

b and
ition,
that

EXPRESS specification:

*)
ENTITY light_source_spot
SUBTYPE OF (light_source);

position : cartesian_point;

orientation : direction;
concentration_exponent : REAL;

constant_attenuation : REAL;

distance_attenuation : REAL;

spread_angle : positive_plane_angle_measure;
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spread angle
N\

Position - - -
orientation

T~

Figure 11 — Light source spot

END_EN[TITY;

(*
Attrib

ite definitions:

positi
projec

orient]
the co

conce
at the
light s
a poin
equati

bn: the position of the light_source in the coordinate space of the representation being

ed.

ation: The direction of the axis of the cone of inflience of the light_source specified in
rdinate space of the representation being projected.

ntration_exponent: the exponent on the'cosine of the angle between the line that starts
position of the spot light_source andi$ in the direction of the orientation of the spot
bource and a line that starts at the position of the spot light_source and goes through
on the surface being shaded. (The positions on the surface involved in the reflectance
n are determined by the surface_style rendering_with_properties.

constant_attenuation: the yalue of the attenuation in the reflectance equation that is con-

stant.

distan
tional

ce_attenuation:’ the value of the attenuation in the reflectance equation that is propor-
bo the distance from the light_source.

spreadl_angle:* one half of the apex angle of the cone of influence.

Informfal-propositions:

IP1:

The spread angle shall not be greater than 180 degrees.

NOTE 2 — Examples of reflectance equations can be found in Annex D of this part of ISO 10303.

4.5.14 camera_image

A camera_image is the result of projecting two— or three-dimensional geometry where the
projection transformation is the mapping of the camera_model to the viewport.

EXPRESS specification:

34
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*)
ENTITY camera_image
SUBTYPE OF (mapped_item);
WHERE
WR1: ’PRESENTATION_ORGANIZATION_SCHEMA.CAMERA_USAGE’
IN TYPEOF (SELF\mapped_item.mapping_source);
—iR2—PRESENTATTON—RESGURCE-SCHEMA-PEARAR—BEX
IN TYPEOF (SELF\mapped_item.mapping_target);
WR3: ’GEOMETRY_SCHEMA.GEOMETRIC_REPRESENTATION_ITEM’
IN TYPEOF (SELF);
END_ENTITY;
*

\ttribute definitions:

SELF\mapped_item.mapping_source: a camera_usage which js.the representation that
s projected plus the camera_model which is the source part of the projection mapping.

SELF\mapped_item.mapping_target: a planar_box odto which the view window gssoci-
hted with a two— or three-dimensional camera_model js'projected.

['ormal propositions:

WR1: The source of the mapping shall be a camera_usage.
WR2: The target of the mapping shall be anvaxis2_placement.

WR3: The camera_image shall be a'geometric_representation_item.

4.5.15 camera_usage

A camera_usage is the dssociation between two- or three-dimensional representation, and the
prigin for the mapping. Phe camera_model is the source part of the projection mappin
EXPRESS specificafion’:

)

ENTITY camefa._usage

SUBTYPE OF (representation_map);

WHERE

WR13-NOT (’PRESENTATION_ORGANIZATION_SCHEMA.PRESENTATION_REPRESENTATION’
IN TYPEOF(SELF\representation_map.mapped_representation));

WR2: PRESENTATTION ORGANTZATTON SCHEMA.CAMERA MODEL’

IN TYPEOF (SELF\representation_map.mapping_origin);
END_ENTITY;
(*

Attribute definitions:

o=

SELF\representation_map.mapping_origin: the camera_model which is the source part

of the projection mapping.
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Formal

propositions:

WR1:

WR2:

The mapped_representation shall not be a presentation_representation.

The origin of the camera_usage shall be camera_model.

4.6

4.6.1

A pres
tation
that ai
styled

representation, the assignment also associates the layer identifier with edch styled represen-

tation
this as
the cas

Presentation organization schema entity definitions: layers

presentation_layer_assignment

entation_layer_assignment assigns an identifier to a set of presentation’represen-

or representation_items. This set contains the pictures, or elements~of pictures,
e assigned to a layer. A representation_item that is assigned to a.layer shall be a
litem, or shall be defined by one or more styled_items. In the caselofla presentation_-

litem that is contained in or referenced by that presentationirepresentation, unless
ignment is over-ridden by a representation_item_dependent_layer_assignment. In
b of a representation_item, the assignment also associafes the layer identifier with each

styled representation_item that is referenced directly or indirectly by that item, unless this
assignment is over-ridden by a representation_item_dependent_layer_assignment.
NQTE - This assignment is for the purpose of determining visibility and style in a picture rep-
redented by a presentation representation throngh the use of the presentation layer_usage
enfity.
EXPRHSS specification:
*)
ENTITY|presentation_layer_assignment;
name : label;
descyription . text;
assigned_items : SET [1:7] QF layered_item;
END_ENTITY;
(*

Attribyte definitions:

name:
assign

descri

the word,zeb group of words, by which the layer defined by the presentation_layer_-
ment isiteferred to.

ption: text that relates the nature of the presentation_layer_assignment.

assigned_items: the set of items assigned to the layer defined by the presentation_layer. -

assignment.

4.6.2

representation_item_dependent_layer_assignment

A representation_item_dependent_layer_assignment is a presentation_layer_assignment
that assigns a layer to a presentation_representation or a styled representation_item only
as it participates in the definition of a representation_item. This assignment over-rides
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any layer assignment for the presentation_representation or styled representation_item
through its participation in the definition of the representation_item.

EXAMPLE 5 - In a draughting application, a dimension consists of several occurrences of curves
and text. The dimension is assigned to layer 'DIMENSION’, while the text that presents the value of
the dimension is a§s1gned to layer ’DIMENSION VALUE’ To lndlcate that the dlmensmn 1s a351gned

the as51gned_1tems set. To 1nd1cate that the text is on layer ’DIMENSION VALUE a represen-
tation_item_dependent_layer_assignment includes the text as a member of the asmgneditems
set, and specifies the dimension as the context for the assignment.

2XPRESS specification:
)

ENTITY representation_item_dependent_layer_assignment
SUBTYPE OF (presentation_layer_assignment);
item_context : representation_item;

END_ENTITY;

*

Attribute definitions:

tem_context: a representation_item that definesithe context for the assignment ¢f the
hssigned_items to the layer.

[nformal propositions:

[P1: The assigned_items shall participatesin the definition of the item_context.

1.6.3 presentation_layer_usage

A presentation_layer_usage relates a presentation_layer_assignment to a presentatfion_-
representation in order toprovide a context for the assignment of style and visibility to
tems assigned to a layer._JMany presentation_representations may be related to a single
presentation_layer, assignment; a single presentation_representation may be relafed to
many presentation-layer_assignments.

NOTE - This/allows many different pictures to be assigned to the same layer, and also allows a
picture tO)be assigned to many layers.

[ X PRESS specification:
k)
ENTITY presentation_layer_usage;
|_aSsignment.  : presentation layer assignment;
presentation : presentation_representation;
UNIQUE

UR1: assignment, presentation;
END_ENTITY;
(*

Attribute definitions:

assignment: the layer to be presented in the presentation_representation referenced by the
presentation attribute.
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presentation: the presentation_representation that contains the presentation of the layer

referen

ced by the assignment attribute.

Formal propositions:

UR1:

The pair (assignment, presentation) shall be unique. A layer shall not be presented

in a picture more than once.

4.7

Presentation organization schema entity definitions: asso-

ciation of presentation and product model

4.7.1 presented_item representation

A presented_item_representation is the association of presentation_nepresentation or

prese]
N
EXPR]

htation_set with the item for which it is a picture.
DTE — This allows a many—to-many relationship between the representation and presentation.

£SS specification:

*)
ENTITY

presented_item_representation;

ite
END_E
(*

Attrib

: presented_item;

prea:nt ation : presentation_representation_select,

ITY;

ite definitions:

prese

item:

4.7.2

A pre
subjec
E]
ni
th

htation: a presentation_represéntation or a presentation_set.

the item which is presented.in the picture.

presented _item

sented_item 45\ the identification of the subject of a picture. The specification of the
of a pictureds provided in an Application Protocol.
KAMPLE\6)- In an Application Protocol, the properties associated with a specific product defi-

ion agepresented. The Application Protocol completes the presented item construct to relate
ke pfeséntation to the product_definition.

EXPRESS

AN Spo{‘iﬁf‘afinn .

*)

ENTITY presented_item
ABSTRACT SUPERTYPE;

END_EN
(*
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4.8 Presentation organization schema rule definitions

4.8.1 symbol representation_rule

The symbol_representation_rule ensures that a presentation_representation_relation-

ship.
[EXPRESS specification:
k)

RULE symbol_representation_rule
FOR (presentation_representation_relationship);
WHERE
WR1: SIZEOF(QUERY(each_1 <* presentation_representation_relationship |
NOT (’PRESENTATION_DEFINITION_SCHEMA.’+
» SYMBOL_REPRESENTATION_RELATIONSHIP’ IN TYPEOF(€ach_1)) AND
(SIZEOF(QUERY(each_2 <* [each_i\representation_relationship.rep_1,
each_1\representatioh{relationship.rep_2] |
'PRESENTATION_DEFINITION_SCHEMA.SYMBOL_REPRESENTATION’ IN TYPEOF(each_2)
)) > 0)
)) = 0;
END_RULE;
*

[Formal propositions:

relationships cannot relate symbol.representations.

4.9.1 acyclic_presentation representation_relationship

The acyclic_presentation_representation_relationship function checks whether the

sentationy.and all presentation_representation_relationships referring to the relate

sentation)representation is acyclic. The function returns TRUE if the graph is acycli
FALSENT it is cyclic.

EXPRESS specification:

4.9 Presentation erganization schema function definitions

ship—which relates two symbol representations_is a symhol representation relation-

WR1: presentation_representationcrelationships which are not symbol representation. -

graph

defined by a_presentation_representation_relationship, the related presentation_repre-

| pre-
c: and

*)
FUNCTION acyclic_presentation_representation_relationship
( relation : presentation_representation_relationship;
children : SET OF presentation_representation ) : BOOLEAN;

LOCAL
x : SET OF presentation_representation_relationship;
i : INTEGER;
local_children : SET OF presentation_representation;
END_LOCAL;
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REPEAT i:=1 TO HIINDEX(children);

IF

relation\representation_relationship.rep_1 :=: children[i] THEN
RETURN(FALSE) ;

END_IF,;
END_REPEAT;

loca]

IF S
RE

EN
END

RETU

FHSED N TetatTomy epresentat Tomr—retat iuuahiy rep—i
’REPRESENTATION_SCHEMA.’+
'REPRESENTATION_RELATIONSHIP.REP_2’);

| _children := children + relation\representation_relationship.rep_1;

[ZEOF (x) > O THEN
PEAT i:=1 TO HIINDEX (x);
IF NOT acyclic_presentation_representation_relationship
(x[i] , local_children) THEN
RETURN (FALSE);
END_IF;
D_REPEAT;

_[F;

RN (TRUE) ;

END_FUNCTION;

(*
Argum

ent definitions:

relatig
the fuj

childr

functig
EXPR]

n: the presentation_representatiod.relationship which is tested. This is input to
ction.

en: the presentation_representations referenced by relation. This is input to the
n. On initial input this setScontains as its only element the rep_2 of the relation.

PSS specification:

*)
END_SC
(*

5 P

HEMA; -- presentation_organization_schema

resentation definition

The following EXPRESS declaration begins the presentation_definition_schema and identi-
fies the necessary external references.

EXPRESS specification:

*)
SCHEMA

presentation_definition_schema;

REFERENCE FROM external_reference_schema
(externally_defined_item,
pre_defined_item);
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REFERENCE FROM geometry_schema
(axis2_placement,
curve,
geometric_representation_item,
point

ISO 10303-46:1994(E)

75

REFERENCE FROM measure_schema
(positive_ratio_measure);

(styled_item);

(character_glyph_symbol,
planar_box,
planar_extent,
font_select,
presentable_text,
text_font);

REFERENCE FROM representation_schema
(item_in_context,

mapped_item,

representation,
representation_item,
representation_map,
representation_relationship,

using_representations)y

(label,
text);
(*

NOTES

external reference schema

REFERENCE FROM presentation_appearance_schema

REFERENCE FROM presentation_resource_schema

REFERENCE FROM support_resource_schema

representation_relationship_with_transformation,

1.5The schemas referenced above can be found in the following parts of ISO 10303:

ISO 10303-41

geometry_schema
presentation_appearance_schema
presentation_resource_schema

representation_schema

ISO 10303-42
Clause 6 of this part of ISO 10303
Clause 7 of this part of ISO 10303

ISO 10303-43

2 — The EXPRESS-G diagrams for this schema may be found in Annex E of this part of ISO 10303.
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5.1 Introduction

The presentation_definition_schema provides the structure for the definition of annotation
and assignment of style properties to annotation primitives. Annotation in this part of ISO 10303
is always planar, but may be located in three-dimensional space.

5.2 | Fundamental concepts and assumptions

Annotation primitives are the elements from which symbolic presentations are constructed. The
annotation primitives defined in this schema include annotation points, curves, fill areds, texts,
symbols, and tables.

An anfotation point is a point which is presented using a point_style. Forpnore information
on point_style see clause 6. The presentation appearance schema does(1iot define a special
entity [for annotation points because the point entity defined in ISO 10303-42 is sufficient for
annotdtion purposes.

An anpotation curve is a planar curve which is presented usimgta curve_style. For more
informption on curve_style see clause 6. The presentation appearance schema does not define
a specjal entity for annotation curves, because the curve-entity defined in ISO 10303-42 is
sufficignt for annotation purposes.

Annotption text is a collection of characters, character'strings, collection of strings, and more
complgx collections of strings and characters. Anugtation text is defined by the annotation_-
text entity which uses the concept of mappediitem. For more information on mapped_-
item $ee ISO 10303-43. The annotation’text entity positions and orients a collection of
characters, simple character strings, collection of strings, and more complex collections of strings
and chlaracters, which is defined in a text_string representation. Several annotation_text
entitie$ can reference the same text_string _representation. A text_string representation
itself i§ a set of annotation_text, defined_character_glyph, annotation_text_character,
text_ljteral, or composite_text entities. This structure allows the recursive construction of
an anfotation_text. Chdracters may be pre—defined, externally defined, or may be defined
within|a conforming exchange using concepts of this part of ISO 10303. In the last case, the
annotption_text_character entity refers to the character_glyph_symbol entity. This entity
contains the geométric representation of a character. The text_literal allows the specification
of a tekt string as' part of an annotation_text. A complex collection that may be placed and
styled hs a wliole can be defined by the composite_text entity. Specializations of annotation_-
text ajlowhadditionally the specification of blanking boxes, surrounding curves, delineations, or
extent |réctangles for that text. An annotation_text is presented using a text_style. For more

information on text_style see clause 6.

An annotation symbol is a pre—defined symbol, an externally defined symbol, or a collection of
representation_items which make up a graphical symbol. An annotation symbol is defined
either by the defined_symbol entity or by the annotation_symbol entity. The defined_-
symbol entity scales, positions, and orients an implicit description of a symbol. The annota-
tion_symbol uses the concept of mapped_item. For more information on mapped_item see
ISO 10303-43. The annotation_symbol entity scales, positions, and orients a a collection of
representation_items which are defined in a symbol_representation. Several annotation_-
symbol entities can reference the same symbol_representation. The representation_items
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which make up a symbol can be elements of geometry (see ISO 10303-42), annotation primitives,
or annotation occurrences. This structure allows the recursive construction of symbols. More-

over, a symbol_representation itself can be built of several symbol_representations.

Such

a hierarchy is defined by establishing a relationship between two symbol representations.
A relationship is established by instantiating an entity of type symbol representation_-

ep_1, the other one is called rep_2, and the relationship is directed from the parent (&
o the child (rep-2). The relationship specifies additionally a transformation. This tra
ation shall be executed to transform elements in the rep_2 to the coordinate-system

v collection of presentation styles. For more information on symbol_style see clause 6.

tem. For more information on mapped_item see ISO 40303-43. The annotation_
bntity scales, positions, and orients a table which is defined’ in a table_representation.

everal table_record_field_representations. A-{able_record_representation usually
ponds to a column or row of a table, while a table_record_field_representation corres

Lable_representation_relationship” which is a specialization of symbol_representat
Felationship. The annotation_table defines only an empty table. To put text into a
hnnotation_text occurrencés are defined individually in such a way that they are place

h table.

Annotation primitives” can occur only in conjunction with a style assignment. An a1
jon primitive, together with its style, is called an annotation_occurrence. For each t)
brimitive a special annotation_occurrence is defined which restricts the presentation st
hppropriaté types. The annotation_occurrence_relationship allows the definition of
ionship bétween two annotation_occurrences. The table_text_relationship associa
hnnotation_text_occurrence with a table_record_field_representation of an anno

epresentations is called

ep_1)
nsfor-
f the

rfep_1. A single symbol_representation is then the collection of all representation_items
in that representation plus all symbol_representations which are nodes-~in the relatignship
ree associated with that representation. Symbols are presented using symbol_style, which is

An annotation table is a special type of annotation_symbol which Tepresents a table. An an-
hotation table is defined by the annotation_table entity which*uses the concept of mapped._-

table
Sev-

bral annotation_table entities can reference the same table_representation. A tgble_-
Fepresentation can be built of table_record_representations which itself can be mgde of

rorre-
bonds

o a single cell of a table. Nevertheless, mofe complex structures can be built because tgble_-
record_field_representations may be built of other table_record_field_representations.
[he hierarchy making up a table_representation is built by relating the componentg by a

ion_-
table,
1l in a

able. The table_text_rélationship can be used to associate such text with a specific field of

nota-
'pe of
yle to
rela-
es an
ation

b dble.

5.3 Presentation definition schema type definitions

5.3.1 text_delineation

The text_delineation type is provided to control the delineation of text.

NOTE - Application protocols may specify legal values of text_delineation and associate precise

meaning with those values.

43


https://standardsiso.com/api/?name=da9974d39589a4d5163312b7a517fd99

ISO 10303-46:1994(E) ©1s0

EXPRESS specification:

*)

TYPE text_delineation = label;
END_TYPE;

(*

derline’ and ’overline’, and associate these with the delineation of text as shown in figure 12.

Overlined Text Underlined Text

Figure 12 — Examples of text delineation

5.3.2 defined _symbol select

The defined _symbol_select specifies the implicit desCription of a defined_symbol.
EXPRESS specification:

*)

TYPE defined_symbol_select = SELECT
(prg_defined_symbol,
extlernally_defined_symbol);

END_TYPE;

(*

5.3.3 text_or_character

The text_or_charactér specifies the items which can be used in an annotation_text or a

comppsite_text.

EXPRESS specifigation:

*)

TYPE tlext>or_character = SELECT
(annotation text,
annotation_text_character,
defined_character_glyph,
composite_text,
text_literal);

END_TYPE;

(*

5.3.4 text_alignment

The text_alignment is provided to control the alignment of text.
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NOTE - Application protocols shall specify legal values of the text_alignment and shall associate
precise meaning with those values.

EXPRESS specification:

*)

TYPE text_alignment = label;
NU_11FL,

(*

EXAMPLE 8 - An Application Protocol may specify that the only permitted valués.of this type
are ’left’, ’centre’ and ’right’, and associate these to the positioning of text with respést to alignment
points as shown in figure 13.

.left
ceqter

1ght
ghi
Figure-13— Examples of text alignment

5.3.5 defined_glyph select

['he defined_glyphi_select is a selection between a pre_defined_character_glyph apd an

externally_defined_character_glyph.

EXPRESS Specification:

)

[YPE defined_glyph_select = SELECT
(pre_defined_character_glyph,

—exter ually_ch Tred—chraracter _5lyph> 3

END_TYPE;

(*

5.3.6 text_path

The text_path specifies the direction of the location of the next text character relative to the
current character. The next text character can appear to the left of the current character, to
the right of the current character, above the current character, or below the current character.
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EXPRESS specification:

*)
TYPE text_path = ENUMERATION OF
(left,
right,
up,
dodn);
END_TYPE;
(*
Enumgérated item definitions:
left: The next character is placed to the left of the current character.
right:| The next character is placed to the right of the current character.
up: The next character is placed above the current character.
down} The next character is placed below the current characgen
5.4 | Presentation definition schema entity definitions: annota-
tion primitives
5.4.1 annotation fill area

An anhnotation_fill area is a set of curyessithat may be filled with hatching, shading, colour, or

tiling.
non-—se

The annotation_fill_area is deséribed by boundaries which consist of non-intersecting,
If-intersecting closed curves®\These curves form the boundary of planar areas to be filled

according to the style for the anmotation_fill_area. The filling is defined by the following rules:

on

A curve that is notrsurrounded by any other curve is a border between an unfilled area
the outside and a.filled area on the inside.

NOTE 1 - &eefigure 14a.

A curve surrounds an unfilled area if it is surrounded by another curve whose inside is

a ﬁrled area.

46

NOTE 2 - see figure 14b.

If a third curve is placed inside of the second curve this curve surrounds a filled area.

NOTE 3 - see figure 14c.

For each additional curve the procedure is applied in the same manner.
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a) filled
filled curve?
b) unfilled
curve 1

curye 2

unfilled

c)

filled
curve 1

N

curve 3

Figure 14 — Filling of annotation fill areas
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EXPRESS specification:

*)

ENTITY annotation_fill_area
SUBTYPE OF (geometric_representation_item);
boundaries : SET [1:?] OF curve;
END_ENTITY;

(*
Attrib

1te definitions:

boundaries: a set of curves that define the boundaries of the fill area.

Informjal propositions:

IP1: All the curves in the set boundaries shall be closed and planar.

IP2: If there are two or more curves in the set boundaries, all of these curves shall be coplanar,
and nq two curves shall intersect each other.

5.4.2 defined symbol

A defined_symbol is a symbol that has an implicit definition, either through a pre_defined_-

symb
EXPR

bl or an externally_defined_symbol.

7SS specification:

*)

ENTITY defined_symbol
SUBTYPE OF(geometric_representation_item);
definition : defined_symbol_selecty

target : symbol_target;
END_ENTITY,
(*
Attribute definitions:

defini

tion: an implicit -description of a symbol, either pre-defined or externally defined.

target: a descriptignof the scaling, placement, and orientation of the defined symbol.

5.4.3 defined_table

A defin

i
nl
D
e
N
B
P
-
b 3
P
p
e.
0
p
N
P
:
B
P
i
b
5
>
g
D
5
D
E,
o
R
v
=
>

EXPRESS specification:

*)

ENTITY defined_table
SUBTYPE OF (defined_symbol);
END_ENTITY;

(*
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5.4.4 symbol_target

A symbol_target is the target of the transformation which determines the location and ori-
entation of a symbol_representation used as an annotation_symbol, or the target of a
defined _symbol. It consists of an oriented position and a scaling in x and y.

EXYPRESS cnacification-

X RRESS-spectHeation:
*)

ENTITY symbol_target

SUBTYPE OF (geometric_representation_item);

placement : axis2_placement;
x_scale : positive_ratio_measure;
y_scale : positive_ratio_measure;
END_ENTITY;
(*

[Attribute definitions:

placement: The location and orientation of a symbol_representation or of a defined_-
symbol used as an annotation_symbol.

x_scale: The scale applied to the x coordinates of ‘the symbol_representation or of the de-
fined_symbol.

y _scale: The scale applied to the y coordimates of the symbol_representation or of the de-
fined_symbol.

5.4.5 pre_defined_symbol

A pre_defined_symbol allows a conforming exchange to define an application—specific symbol.
The actual symbol shall-be)defined by an Application Protocol.
[EXPRESS specificationy:
)
ENTITY pre_defined_symbol
SUBTYPE OF).(pre_defined_item);
END_ENTITY\;
(*

54.6 externally defined symbol

An externally_defined_symbol is an externally _defined_item that makes an external ref-
erence to a symbol.
EXPRESS specification:
*)
ENTITY externally_defined_symbol
SUBTYPE OF (externally_defined_item);
END_ENTITY;
(*
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5.4.7 annotation_symbol

An annotation_symbolis the mapping of a symbol_representation as a geometric_representation_-
item to present that symbol_representation as part of a picture.

NOTE - Figure 15 shows examples of annotation symbols.

EXPRESS specification:

*)

ENTITY annotation_symbol
SUBTYPE OF (mapped_item);

WHERE
WR1: ’PRESENTATION_DEFINITION_SCHEMA.SYMBOL_REPRESENTATION_MAP’ IN

TYPEOF (SELF\mapped_item.mapping_source);

WR2:| *PRESENTATION_DEFINITION_SCHEMA.SYMBOL_TARGET’ IN

TYPEOF (SELF\mapped_item.mapping_target);

WR3: GEOMETRY_SCHEMA.GEOMETRIC_REPRESENTATION_ITEM’ IN

TYPEOF (SELF);

END_ENTITY;

(*

Attribute definitions:

SELF|\mapped_item.mapping_source: a symbol.répresentation_map which maps the
symbpl_representation

SELF|\mapped_item.mapping_target: a symbol_target indicating where the symbol is to
be plated.

Formall propositions:

WR1} The mapping_source shall be a symbol_representation_map.
WR2{ The mapping_target shall be a symbol_target.

WR3{ An instance of anhotation_symbol shall also be an instance of geometric_representatfion_-
item.

5.4.8 annotation_table

An anpotation_table is the mapping of a table_representation to present the table_representation

as par of = Pibtult.
EXPRESS specification:

*)
ENTITY annotation_table
SUBTYPE OF (annotation_symbol);
WHERE
WR1: ’PRESENTATION_DEFINITION_SCHEMA.TABLE_REPRESENTATION’ IN
TYPEOF (SELF\mapped_item.mapping_source.mapped_representation);
END_ENTITY;

(*
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—
/ B

Corner of Blanking Rectangle

Figure 15 — Examples of annotation symbols
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Formal propositions:

WR1:

The representation that is mapped shall be a table_representation.

5.4.9 symbol representation_map

The syymbol_representation_map is a representation_map which maps a symbol represen

to an annotation_symbol.
EXPRESS specification:
*)
ENTITY symbol_representation_map
SUBT[YPE OF (representation_map);
WHERE
WR1: *PRESENTATION_DEFINITION_SCHEMA.SYMBOL_REPRESENTATION’ IN
TYPEOF (SELF\representation_map.mapped_representation);
WR2:| GEOMETRY_SCHEMA.AXIS2_PLACEMENT’ IN
TYPEQOF (SELF\representation_map.mapping_origin);
END_ENTITY;
(*
Attribhite definitions:
SELF|\representation_map.mapped_representation: the symbol_representation to be
includ¢d in an annotation_symbol.

SELF
the m

representation_map.mapping_origin: an axis2_placement defining the origin of
pping.

Formal propositions:

WR1

WR2

5.4.1

A sym
lows al

The mapped_representation shall be a symbol_representation.

The mapping_origin-shall be an axis2_placement.

0 symbelirepresentation

bol_represéntation is a kind of representation used in the assembly of a symbol. It al-
so the«definition of annotation_tables which are a specialization of annotation_symbols.

Symbfl_representations may only be related to each other using symbol_representation_-

relatipnships.

tation

EXPRESS specification:

*)

ENTITY symbol_representation
SUBTYPE OF (representation);
END_ENTITY;

(*
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5.4.11 symbol_representation_with_blanking box

The symbol_representation_with_blanking_box is a symbol representation that includes

a box which blanks out all other elements in the box.

EXPRESS specification:

£
ENTITY symbol_representation_with_blanking box

SUBTYPE OF (symbol_representation);

blanking : planar_box;

WHERE

WR1: item_in_context (SELF.blanking, SELF\representation.context_of (items);
END_ENTITY,;

*

Attribute definitions:

blanking: a box which blanks out any element in the box witlicexception of the symbol
Formal propositions:

WR1: The blanking box shall be in the context SELF{¢ontext_of_items.

5.4.12 table_representation

A table_representation is a kind of symbel;used for creating tables. Table_representa
nay only be related with table_representation_relationship entities. If a table_represq
blays the role of rep_1 in a table_représentation_relationship, only a table_record_rej
may play the role of rep_2.

[.XPRESS specification:

k)
ENTITY table_representation

SUBTYPE OF (symbol_representation);
END_ENTITY;

*

5.4.13 - table_record _representation

A table_record_representation is a kind of symbol used for creating records within f
Tahle_record _representations may only be related by table_representation_relations

tself.

tions
sntation
bresentation

ables.
ships.

Ta table_record_representation plays the role of rep-1 in a table_Tepresemtation et
only a table_record field_representation may play the role of rep_2.

EXPRESS specification:

*)
ENTITY table_record_representation
SUBTYPE OF (symbol_representation);
WHERE
WR1: (SIZEOF(USEDIN(SELF, 'REPRESENTATION_SCHEMA.’+
’REPRESENTATION_RELATIONSHIP.REP_2’)) > 0)

OR

ationship,
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(SIZEOF( QUERY( map_item <* USEDIN(SELF, ’REPRESENTATION_SCHEMA.’+
’MAPPED_ITEM.MAPPING_SOURCE. ’+
’MAPPED_REPRESENTATION’)
>PRESENTATION_DEFINITION_SCHEMA.TABLE_REPRESENTATION’ IN
TYPEOF (using_representations (map_item)) )) > 0);
END_ENTITY;
(*

Formall propositions:

WRI1{ Either a table_record_representation shall be used as a rep_2 in a table_represeéntatjion_-
relatipnship, or it shall be mapped into a table_representation.

5.4.14 table_record field representation

A talble_record_field_representation is a kind of symbol used for“creating fields within
recordp of a table. Table_record_field representations may only be related by table._-
representation_relationship entities. If a table_record _field_representation plays the role
of repl1 in a table_representation_relationship, only a table record _field_representation
may play the role of rep_2.

EXPRESS specification:

*)
ENTITY table_record_field_representation
SUBTYPE OF (symbol_representation);
WHERE

WR1:{ (SIZEOF(USEDIN(SELF, ’REPRESENTATION_SCHEMA.’+
’REPRESENTATION_RELATIONSHIP.REP_2’)) > 0)

OR

(SIZEOF( QUERY( map_item (<* .USEDIN(SELF, ’REPRESENTATION_SCHEMA.’+
’MAPPED_ITEM.MAPPING_SOURCE. ’+
’MAPPED_REPRESENTATION’)
PRESENTATION_DEFINITION_SCHEMA.’ +
>TABLE_RECORD_REPRESENTATION’ IN

TYPEOF (using.representations (map_item)) )) > 0);
END_ENTITY;
(*

Forma] propositions:

WR1j Either a table_record_field_representation shall be used as a rep_2 in a table_-
represéntation_relationship, or it shall be mapped into a table_record _representation.

5.4.15 table_record_field representation with clipping box

A table_record_field_representation_with_clipping_box is a table_record field_repre-
sentation which includes a clipping box to blank out all elements outside of the box.

EXPRESS specification:

*)
ENTITY table_record_field representation_with_clipping_box
SUBTYPE OF (table_record_field_representation);
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clipping_box : planar_box;
WHERE
WR1: item_in_context (SELF.clipping_box,
SELF\representation.context_of_items);
END_ENTITY;
(*

Attribute definitions:

Llipping_box: a planar_box that defines the boundary for clipping the contents of the’'table_-
record_field _representation.

Formal propositions:

WR1: The clipping_box shall be in the same context as the table_record:field_repres¢ntation_-
with_clipping_box.

5.4.16 symbol representation_relationship

A symbol_representation_relationship is a kind of répresentation_relationship_with_-
transformation used to relate symbol_representatiofs.

[EXPRESS specification:

)
ENTITY symbol_representation_relationship
SUBTYPE OF (representation_relationship_with_transformation);
WHERE
WR1: acyclic_symbol_representation-relationship (SELF,
[SELF\representation_relationship.
rep_2]);
WR2: ’PRESENTATION_DEFINITION_SCHEMA.SYMBOL_REPRESENTATION’ IN
TYPEOF (SELF\representation_relationship.rep_1);
WR3: ’'PRESENTATION_DEFINITION_SCHEMA.SYMBOL_REPRESENTATION’IN
TYPEOF (SELF\representation_relationship.rep_2);
END_ENTITY;
(*

Attribute definitions:

SELF\representation_relationship.rep_1: a symbol_representation that plays tlfe role
of a parent (root) in a tree of symbol_representations.

SELF\representation_relationship.rep_2: a symbol representation that plays tle role
of a child (leaf) in a tree of symbol_representations.

Formal propositions:

WRI1: A symbol_representation_relationship shall not participate in a tree of symbol._-
representations where the root of the tree is also a leaf of its own tree.

WR2: The rep-1 attribute of a symbol_representation_felationship shall be a symbol. -
representation.
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WR2: The rep_2 attribute of a symbol_representation_relationship shall be asymbol -
representation.

NOTE — The attributes rep_1 and rep_-2 are defined in ISO 10303-43.

5.4.m7—tammpmmmhmrehmmﬁpé

The tdble_representation_relationship is a kind of symbol_representation_relationship
used tp relate table_representations, table_record representations, and table_record -
field 1lepresentations.

EXPRESS specification:

*)
ENTITY| table_representation_relationship
SUBT[YPE OF (symbol_representation_relationship);
WHERE
WR1:| NOT (’PRESENTATION_DEFINITION_SCHEMA.TABLE_RECORD_REPRESENTATION’ IN
TYPEOF (SELF\representation_relationship.rep_1J)
XOR
(’PRESENTATION_DEFINITION_SCHEMA.TABLE_RECORD_FIELD_REPRESENTATION’ IN
TYPEOF (SELF\representation_relationship.rep_2));
WR2:| NOT (’PRESENTATION_DEFINITION_SCHEMA.TABLE REPRESENTATION’ IN
TYPEOF (SELF\representation_relatienship.rep_1))

XOR
(’PRESENTATION_DEFINITION_SCHEMA.TABLE_RECORD_REPRESENTATION’ IN
TYPEOF (SELF\representation_relationship.rep_2));
WR3: NOT (’PRESENTATION_DEFINITION.SCHEMA.TABLE_RECORD_FIELD_REPRESENTATION’ IN
TYPEOF (SELF\representation_relationship.rep_1))
XOR
(’PRESENTATION_DEFINITIGN\SCHEMA.TABLE_RECORD_FIELD_REPRESENTATION’ IN
TYPEOF (SELF\representation_relationship.rep_2));
END_ENTITY;
(*

Formal propositions:

WR1{ If a table_récord_representation plays the role of SELF\representation_relation-
ship.rep-1, thén‘a table_record field _representation shall play the role of SELF\repre-
sentation_rélationship.rep_2.

WR2{ If’a_table_representation plays the role of SELF\representation_relationship.-
rep_1, then a table_record._representation shall play the role of SELF\representation -
relationship.rep_2.

WRS3: If a table_record_field_representation plays the role of SELF\representation_-
relationship.rep_1, then a table_record_field_representation shall play the role of SELF\representation

relationship.rep_2.
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5.4.18 annotation_text

An annotation_text is the mapping of a a text_string_representation which contains an-
notation_text_character, text_literal, composite_text, or annotation_text entities as a
geometric_representation_item to present that text_string_representation as part of a
picture. This structure allows an annotation_text to be a simple string of characters, a

collection of strings, or a more complex collection of strings and characters.
[EXPRESS specification:

*)
ENTITY annotation_text
SUBTYPE OF (mapped_item);
WHERE
WR1: ’GEOMETRY_SCHEMA.AXIS2_ PLACEMENT’ IN
TYPEOF( SELF\mapped_item.mapping_target);
WR2: ’PRESENTATION_DEFINITION_SCHEMA.TEXT_STRING_REPRESENTATION’ IN
TYPEOF( SELF\mapped_item.mapping_source.mapped_representation);
WR3: ’GEOMETRY_SCHEMA.GEOMETRIC_REPRESENTATION_ITEM NIN
TYPEOF( SELF);
END_ENTITY;
(*

Attribute definitions:

SELF\mapped_item.mapping_source: arepresentation_map which maps the text Jstring_-
representation that supplies text, characfers, or text_literal_symbols for the annotation_-
text.

SELF\mapped_item.mapping.target: an axis2_placement which positions and drients
the annotation_text_map. '

[Formal propositions:

WR1: The mapping target shall be an axis2_placement.
WR2: The mapped_representation shall be a text_string_representation.

WR3: An\instance of annotation_text shall also be an instance of geometric_representa-
tion_item.

54.19 annotation text with extent

An annotation_text_with_extent is an annotation_text whose extent is explicitly specified.
EXPRESS specification:

*)

ENTITY annotation_text_with_extent
SUBTYPE OF (annotation_text);
extent : planar_extent;

END_ENTITY;

(*

57


https://standardsiso.com/api/?name=da9974d39589a4d5163312b7a517fd99

ISO 10303-46:1994(E) ©1s0

Attrib

ute definitions:

exten

t: the extent of the annotation_text in x and y directions of the local coordinate system

defined by the placement attribute.

5.4.

The a
of the
an Ap

EXPR

0 annotation_text with _delineation

hnotation_text_with_delineation is an annotation_text that specifies the delineation
text. The type of delineation and its effect on the appearance of the text is specified in
plication Protocol.

2SS specification:

*)

ENTITY annotation_text_with_delineation
SUBTYPE OF (annotation_text);
delineation : text_delineation;

END_ENTITY;

(*

Attribute definitions:

delingation: the specification of the delineation to be applied to the text.

5.4.21 annotation_text_with _blanking box

An arnotation_text_with_blanking_box isyan annotation_text that contains a blanking

box.
EXPR

2SS specification:

*)

ENTITY annotation_text_with_bdanking_box
SUBTYPE OF (annotation_teXt)
blarking : planar_box;

END_ENTITY;

(*
Attrib

1te definitiofis:

blank
text i

ing: a planar_box that defines a rectangular area within which only the annotation_-
presented.

5.4.22 annotation_text with_associated_curves

An annotation_text_with_associated_curves is an annotation_text that contains one ore

more curves.

EXPRESS specification:

*)

ENTITY annotation_text_with_associated_curves
SUBTYPE OF (annotation_text);
associated_curves : SET[1:7] of curve;

END_ENTITY;
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(*
Attribute definitions:

associated_curves: a set of curves associated with the annotation_text.

NOTE - If the curves associated with an annotation_text_with_associated_curves are to be

presented, then they may be assigned style by annotation_curve_occurrence.

foda {

.4.23 text_string representation

haracters to be mapped to an annotation_text entity.
[XPRESS specification:
)

NTITY text_string_representation

SUBTYPE OF (representation);

WHERE

WR1: SIZEOF (

QUERY (item <* SELF\representation.items-|
SIZEOF ([’PRESENTATION_DEFINITION_SCHEMA.TEXT_LITERAL’,

'PRESENTATION_DEFINITION.SCHEMA.ANNOTATION_TEXT’,
»PRESENTATION_DEFINITION “SCHEMA.ANNOTATION_TEXT_CHARACTER’,
»PRESENTATION_DEFINITION_SCHEMA.DEFINED_CHARACTER_GLYPH’,
»PRESENTATION_DEFINITION_SCHEMA.COMPOSITE_TEXT’,
» GEOMETRY_SCHEMA'AXIS2_PLACEMENT’] * TYPEOF (item)) = 0O

e~ O

e s IR 3

)) = 0;
WR2: SIZEOF (
QUERY (item <* SELF\representation.items |
NOT (SIZEOF ([2PRESENTATION_DEFINITION_SCHEMA.TEXT_LITERAL’,
)PRESENTATION_DEFINITION_SCHEMA.ANNOTATION_TEXT’,

' PRESENTATION_DEFINITION_SCHEMA.COMPOSITE_TEXT’] *
TYPEOF (item)) = 0)
))="1;
WR3: SIZEOF (
QUERY (a2p <*
QUERY (item <* SELF\representation.items |

' GEOMETRY_SCHEMA . AXIS2_PLACEMENT’ IN TYPEOF (item)) |
NOT ((SIZEQE (

| text_string_representation is a representation which has a collection-ofitext string

) PRESENTATION_DEFINITION_SCHEMA.ANNOTATION_TEXT_CHARACTER
»PRESENTATION_DEFINITION_SCHEMA.DEFINED_CHARACTER_GLYPH’

QUERY (at <*
QUERY (item <* SELF\representation.items |
’PRESENTATION_DEFINITION_SCHEMA.’ +
» ANNOTATION_TEXT’ IN TYPEOF (item)) |
(at\mapped_item.mapping_target :=: a2p))) >= 1) OR
(SIZEOF (
QUERY (atc <*
QUERY (item <* SELF\representation.items |
’PRESENTATION_DEFINITION_SCHEMA.’ +
> ANNOTATION_TEXT_CHARACTER’ IN TYPEOF (item)) |

and

~
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))) = 03

END_ENTITY;

(*

Attribute definitions:

SELF)

ment.

Forma

Severrrarvt

propositions:

XEATTY 1

., -1 i T 4 ~ -
YV ILLl: LAaCll 1velil 111 vIle I
notatipn_text_character, a text_literal, a composite_text, o

1 -

atian chal
avion Siidi
.

H
o

WR2:| The text_string_representation shall contain one or more annotation_text, anno-
tation| text_character, text_literal, or composite_text.

WR3:

annot

Each axis2_placement shall be the mapping_target of anannotation_text or an
htion_text_character in the text_string_representation:

5.4.24 annotation_text_character

An anhotation_text_character is a mapped_itemxihich has a character as its mapping_-
sourc¢. That character is a glyph that exists withiii'a conforming exchange.

EXPRESS specification:

*)

ENTITY| annotation_text_character
SUBT[YPE OF (mapped_item);
alignment : text_alignment;

WHERE
WR1:| *PRESENTATION_RESOURCE-SCHEMA.CHARACTER_GLYPH_SYMBOL’ IN
TYPEOF (SELF\mapped_item.mapping_source.mapped_representation);
WR2:| 'GEOMETRY_SCHEMACAXTS2_PLACEMENT’ IN
TYPEOF (SELE\mapped_item.mapping_target);
WR3:| *GEOMETRY_SCHEMA.GEOMETRIC_REPRESENTATION_ITEM’ IN
TYPEOF (SELF) ;
END_ENTITY;
(*
Attribite definitions:

alignment: the specification of the point by which the character 1s located.

SELF

\mapped_item.mapping._source: the character glyph that exists within a conforming

exchange.

SELF

\mapped_item.mapping_target: an axis2_placement which is the target of the map-

ping transformation.

Forma

| propositions:

WRI1: The source of the annotation_text_character shall be a character_glyph_symbol.
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WR2: The target of the annotation_text_character shall be an axis2_placement.

WR3: The annotation_text_character shall be a geometric_representation_item.

5.4.25 defined_character_glyph

A defined _character_glyph is a character glyph that has an implicit definition, eitherthrough
h pre_defined_character_glyph or an externally_defined_character_glyph.

.XPRESS specification:

k)

ENTITY defined_character_glyph
SUBTYPE OF (geometric_representation_item);
definition : defined_glyph_select;
placement : axis2_placement;

END_ENTITY;

*

Attribute definitions:

Hefinition: an implicit description of a character glyphyeither pre-defined or externally defined.

blacement: a description of the placement and orientation of the character glyph.

5.4.26 externally _defined_character_glyph

An externally_defined _character_glyph is an externally _defined_item that makes gn ex-

ernal reference to a character glyph.

[.XPRESS specification:

k)

ENTITY externally_defined_character_glyph
SUBTYPE OF (externally_defined_item);

END_ENTITY;
*

5.4.27.) pre_defined _character_glyph

A\ pre_defined _character_glyph allows a conforming exchange to define an application—specific

Aol o ataca

EXPRESS specification:

*)

ENTITY pre_defined_character_glyph
SUBTYPE OF (pre_defined_item);

END_ENTITY;

(*
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5.4.28 text_literal

A text_literal is a definition of a text string using a string literal.

EXPRESS specification:

*)

ENTIT Xt_ITterar
SUBTYPE OF (geometric_representation_item);
litg4ral : presentable_text;

pladement : axis2_placement;
alignment : text_alignment;

pat : text_path;
fon . font_select;
END_ENTITY;
(*

te definitions:

literal: the text literal to be presented.
placement: an axis2_placement which determines the position and orientation of the pre-
sented| string. The y axis is taken as reference direction for.bex_rotate_angle and box_slant_-

angle

NIOTE - If both box_rotation_angle and box_slant_angle are zero the baseline of each character
bpx is parallel to the x axis and the upright direction of each character box is parallel to the y axis.
Sg¢e figure 17.

alignient: the alignment of the textliteral relative to its position.
path:| the writing direction of thertext literal.

font: [the pre-defined or externally defined font which shall be used for presenting the text_-
litera].

5.4.29 textliteral with_extent

A texp_literal _with_extent is a text_literal whose extent is explicitly specified.

EXPRESS, specification:

*)

ENTITY text_literal_with_extent
SUBTYPE OF (text_literal);
extent : planar_extent;

END_ENTITY;

(*

Attribute definitions:

extent: the extent in x and y direction of the text_literal_symbol.
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5.4.30 text_literal with _delineation

A text_literal_with_delineation is a text_literal that specifies the delineation of the text.
The type of delineation and its effect on the appearance of the text is specified in an Application
Protocol.

XPRF‘SQ cpariﬂ cation:

k)

ENTITY text_literal_with_delineation
SUBTYPE OF (text_literal);
delineation : text_delineation;
END_ENTITY;

*

A ttribute definitions:

Helineation: the specification of the delineation to be applied tothe text.

5.4.31 text_literal with_blanking box

An text_literal_with_blanking_box is a text_literal that contains a blanking box.
[>XPRESS specification:

k)

ENTITY text_literal_with_blanking box

SUBTYPE OF (text_literal);

blanking : planar_box;

END_ENTITY;
*

Attribute definitions:

blanking: a planar_box that defines a rectangular area within which only the text_litgral is
presented.

5.4.32 text literal with_associated_curves

A text_literal_with_assoclated_curves is a text_literal that contains one ore more curves.
EXPRESS specification:
)

EaTTmYy 4 4+ N+l ra+l oo 3
ENT T T ceX o TIverar—wrIvoviti—tod Tt

SUBTYPE OF (text_literal);
associated_curves : SET[1:?] of curve;
END_ENTITY;
(*

Attribute definitions:

+ad nruvaoc
eI ve5

assoclated_curves: a set of curves associated with the text_literal.

NOTE ~ If the curves associated with a text literal with_associated_curves are to be pre-
sented, then they may be assigned style by annotation_curve_occurrence.
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5.4.33 composite_text

A composite_text is a collection of text_literal, annotation_text, annotation_text_character,
defined_character_glyph, or other composite_text that may be placed and styled as a col-
lection.

EXPRESS cpnciﬁpm on:

*)
ENTITY| composite_text
SUBTYPE OF (geometric_representation_item);
collpcted_text : SET[2:7] of text_or_character;

WHERE

WR1:|acyclic_composite_text( SELF, SELF.collected_text);
END_ENTITY;
(*

Attribute definitions:

collecfled_text: the set of text_literal, annotation_text, annetation_text_character, or
other dJomposite_text that may be placed and styled as a colle€tion.

Formal propositions:

WR1:[ A composite text shall not participate in its own-definition.

5.4.34 composite_text_with_extent

A conjposite_text_with_extent is a composite_text whose extent is explicitly specified.

EXPRISS specification:

*)
ENTITY| composite_text_with_extent
SUBT[YPE OF (composite_text)|

extept : planar_extent;
END_EN[ITY;
(*

Attribute definitions:

extent: the extent in x and y directions of the composite_text_with_extent.

5.4.35 - composite_text_with_delineation

A composite_text_with_delineation is a composite_text that specifies the delineation of
the text. The type of delineation and its effect on the appearance of the text is specified in an

Application Protocol.
EXPRESS specification:

*)

ENTITY composite_text_with_delineation
SUBTYPE OF (composite_text);
delineation : text_delineation;

END_ENTITY;
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(*
Attribute definitions:

delineation: the specification of the delineation to be applied to the text.

. 1
e — — — 115 _DUA

An composite_text_with_blanking box is a composite_text that contains a blanking
[EXPRESS specification:

k)

ENTITY composite_text_with_blanking_box

SUBTYPE OF (composite_text);

blanking : planar_box;

END_ENTITY;

(*

Attribute definitions:

text is presented.

5.4.37 composite_text_with_associated_curves

A composite_text_with_associated_curves is a composite_text that contains one org
curves.

[EXPRESS specification:
)

ENTITY composite_text_withiassociated_curves
SUBTYPE OF (composité_tlext);
associated_curves :\SET[1:7?] of curve;

END_ENTITY;

(*

Attribute defihitions:

associated/curves: a set of curves associated with the composite_text.

NOTE - If the curves associated with a composite_curve_with_associated_curves arg
presented, then they may be assigned style by annotation_curve_occurrence.

box.

blanking: a planar_box that defines a rectangular area within which only the composite._-

more

to be

5.5 Presentation definition schema entity definitions: annota-

tilon occurrences

5.5.1 annotation_occurrence

An annotation_occurrence defines occurrences of annotation by combining two-dimensional
geometry or annotation elements with style for presentation purposes. See clause 6 for more

detail about assigning style. Annotation_occurrences shall be used only in representations
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which are defined for annotation purposes, i.e., area_dependent_annotation_representation,
view_dependent_annotation_representation, curve_style_curve_pattern, fill_area_style_-
tile_curve_with_style, or fill_area_style_tile_coloured_region.

EXPRESS specification:

*)
ENTITY annotationN_OCCUITEICE
SUPERTYPE OF (ONEOF(annotation_point_occurrence,
annotation_curve_occurrence,
annotation_fill_area_occurrence,
annotation_text_occurrence,
annotation_symbol_occurrence))
SUBT[YPE OF (styled_item);
WHERE
WR1:| ’GEOMETRY_SCHEMA .GEOMETRIC_REPRESENTATION_ITEM’ IN
TYPEOF (SELF);
END_ENTITY;
(*

Formal propositions:

WR14{ A annotation_occurrence shall be a geometric_representation_item.

5.5.2 annotation_point_occurrence

An anjpotation_point_occurrence is a point-with a style assignment.
EXPRESS specification:
*)

ENTITY| annotation_point_occurrence
SUBTYPE OF (annotation_occurrence);

WHERE

WR1: ’GEOMETRY_SCHEMA.POINT >IN TYPEOF (SELF\styled_item.item);
END_ENTITY;
(*

Forma] propositions;

WR1{ The styled, item shall be a point.

5.5.3 <annotation_curve_occurrence

An annotation_curve_occurrence is a curve with a style assignment.
EXPRESS specification:
*)
ENTITY annotation_curve_occurrence
SUBTYPE OF (annotation_occurrence);

WHERE

WR1: ’GEOMETRY_SCHEMA.CURVE’ IN TYPEOF (SELF\styled_item.item);
END_ENTITY;
(*
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Formal propositions:

WR1: The styled item shall be a curve.

5.5.4 annotation_fill area_occurrence

\n annotation_fill_area_occurrence is the assignment of a style to an annotation_fill jarea;
t includes the specification of the point to be used as the starting point of the fill_area.

f.XPRESS specification:
k)

ENTITY annotation_fill_area_occurrence

SUBTYPE OF (annotation_occurrence);

fill_style_target : point;

WHERE

WR1: ’PRESENTATION_DEFINITION_SCHEMA.ANNOTATION_FILL_AREAC-IN
TYPEOF (SELF.item);

END_ENTITY;

*

Attribute definitions:

fill_style_target: the point that specifies the starging location for the fill_area style assigped to
the annotation fill_area_occurrence.

[Formal propositions:

WR1: The styled item shall be an annotation_fill_area.

5.5.5 annotation_text occurrence

An annotation_text_occitrrence is a text_literal, annotation_text, annotation_fext_-
character, defined_character_glyph, or composite_text with a style assignment.

EXPRESS specification):
)

ENTITY annotation_text_occurrence
SUBTYPE OF (annotation_occurrence);
WHERE

WR1 :-STZEOF (

[’PRESENTATION_DEFINITION_SCHEMA.TEXT_LITERAL’,
'PRESENTATION_DEFINITION_SCHEMA.ANNOTATION_TEXT’,
TPRESENTETION _DEFINITION —SCHEMA ANNOTATION —"TEXT-CHARACTER"S
’PRESENTATION_DEFINITION_SCHEMA.DEFINED_CHARACTER_GLYPH’,
»PRESENTATION_DEFINITION_SCHEMA.COMPOSITE_TEXT’] *

TYPEOF (SELF\styled_item.item)) > O;

END_ENTITY;
(*

Formal propositions:

WR1: The item to which style is assigned shall be the type of at least one of text_literal,
annotation_text, annotation_text_character, defined_character_glyph, or composite_-
text.
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5.5.6 annotation symbol_occurrence

_symbaol with a style assign
s

=
=)
®
=
=

EXPRESS specification:

ENTITY| annotation_symbol_occurrence
SUBTKFPE OF (annotation_occurrence);

RESENTATION_DEFINITION_SCHEMA.ANNOTATION_SYMBOL’,
' PRESENTATION _DEFINITION_SCHEMA.DEFINED_SYMBOL’] *
TYPEOF (SELF\styled item.item)) > O;

END_EN[ITY;

(*

Forma

propositions:

WR1:| The styled item shall be an annotation_symbol or a defined_symbol .

5.5.1 annotation_table_occurrence

An anpotation_table_occurrence is an annotation:table with a style assignment or a de-
fined table with a style assignment.

EXPRESS specification:

*)

ENTITY| annotation_table_occurrence
SUBTYPE OF (annotation_symbol_ocdurrence);

WHERE
WR1:

SIZEOF (
[’PRESENTATION_DEFINITION_SCHEMA.ANNOTATION_TABLE’,
»PRESENTATION_DEFINITION_SCHEMA.DEFINED_TABLE’] *
TYPEOF (SELF\styled_item.item)) > O;

END_ENTITY;

(*

Forma

propositions:

WR1{ The st3léd item shall be an annotation_table or a defined _table.

5.5.8~anneotationoccurrence relationship

An annotation_occurrence_relationship is the association of two annotation_occurrences.

EXPRESS specification:

*)

ENTITY annotation_occurrence_relationship;
name : label;
description t text;

relating_annotation_occurrence : annotation_occurrence;
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related_annotation_occurrence : annotation_occurrence;
END_ENTITY;
(*

Attribute definitions:

name: the word, or group of words, by which the annotation_occurrence_relationship is
eferred 0.

Hescription: text that relates the nature of the annotation_occurrence_relationship

relating_annotation_occurrence: the first of two annotation_occurrences which afe re-
ated.

Felated_annotation_occurrence: the second of two annotation_eccurrences which gre re-
ated.

NOTE - There is no significance to the ordering of the two related annotation_occurrencey. The
use of the different attribute names serves only to distinguish/the names.

5.5.9 table_text _relationship

A table_text_relationship establishes a relatiotiship between a field in an annotation_table_-

bccurrence and an annotation_text_occutrence. It is used to include text in a field of a
able.
.XPRESS specification:
)
ENTITY table_text_relationship
SUBTYPE OF (annotation_occurrence_relationship);
field : table_record_field_representation;
WHERE
WR1: ’*PRESENTATION.DEFINITION_SCHEMA.ANNOTATION_TABLE_OCCURRENCE’
IN TYPEOF (SELF\annotation_occurrence_relationship.
Telating_annotation_occurrence);
WR2: ’PRESENTATION_DEFINITION_SCHEMA.ANNOTATION_TABLE’
IN TYPEOF (SELF\annotation_occurrence_relationship.
relating_annotation_occurrence\styled_item.item);
WR3 :<*PRESENTATION_DEFINITION_SCHEMA.ANNOTATION_TEXT_OCCURRENCE’
IN TYPEOF (SELF\annotation_occurrence_relationship.
related_annotation_occurrence);
WR4: field_in_table (SELF.field, ’
SELF\annotation_occurrence_relationship.

relating_annotation_occurrence);
END_ENTITY;
(*

Attribute definitions:
field: the particular field in the table in which the text is positioned.

SELF\annotation_occurrence_relationship.relating_annotation_occurrence: the anno-
tation_table_occurrence in which text is positioned.
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SELF\annotation_occurrence_relationship.related _annotation_occurrence: the anno-
tation_text_occurrence positioned in the table.

Formal propositions:

WR1:

WR2

WR3t The related_annotation_occurrence shall be an annotation_text_occurrence:

WR4t The field shall be a field in the table in which the text is positioned.

5.6

5.6.1 acyclic composite_text

The a
pates
partic

The fynction first checks to see if it is among its own eollécted _text set, and returns FALSE if]
it is. Next, it creates a local set of all instances of composite_text in its own collected_text
set. It| then adds to this set all of the instances e composite_text that are referenced by the
text_gtring representation used by the representation_map used by any annotation_text

in

If

its
the

exami

check

EXPRIESS specification:

The relating_annotation_occurrence shall be an annotation_table_occurrence.

The relating_annotation_occurrence shall present an annotation_table.

Presentation definition schema function definitions

ryclic_composite_text function examines a composite_text instance to see if it partici-
n its own definition. It returns TRUE if the composite_text instance is acyclic (does not
pate in its own definition) and FALSE if it is cyclic (does participate in its own definition).

wn collected_text set. This local set'ts added to the set of instances already examined.
set of instances already examined<doés not increase in size, then all possibilities have been
hed and the function returns TRUE. Otherwise, the function is then called recursively to
further.

*)

FUNCTION acyclic_compoSite_text(start_composite : composite_text;

70

LOCAL

i
lod
lo

child_text : SET [1:?] OF
text_or_character) : LOGICAL;

INTEGER;
alfcomposite_text : SET [0:?] OF composite_text;
alDannotation_text : SET [0:7] OF annotation_text;

local_children : SET [0:7?] OF text_or_character;
END_LOCAL;

local_composite_text := QUERY (child <* child_text |

(’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);
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END_IF;
END_REPEAT;
END_IF;

local_children := child_text;

TF(SIZEOF (Iocal_composite_text)) > O 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 |
(’PRESENTATION_DEFINITION_SCHEMA.ANNOTATION_TEXT’
IN TYPEOF (child)));

IF (SIZEOF (local_annotation_text) > 0) THEN
REPEAT i := 1 TO HIINDEX (local_annotation_text)y
local_children := local_children +
QUERY (item <* local_annotation_text[i]\mapped_item.
mapping_source.mapped_representation.items |
SIZEOF([’PRESENTATION_DEFINITION_SCHEMA.ANNOTATION_TEXT’,
’PRESENTATION _DEFINITIONCSCHEMA.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;
*

Argument definitions:

starticomposite: the composite_text which is tested. This is input to the function.

111 4 4 +1 + 4 1 4 £ 1 1 4 4 MY Tl : H £+
IO _TEXTT € tEXT O _CIIaradaciTrid ITICITIIITU Uy Stdl L-LUTITPOSTUC, TIOS— IS HITput v

the

function. On initial input this set contains as its only element the collected_text of the start_-

composite.

5.6.2 acyclic_symbol representation_relationship

The acyclic_symbol_representation_relationship function determines if a symbol_representation
is used in the tree of symbol_representation_relationships that defines this symbol_representation.

It returns TRUE if it is not acyclic, and FALSE if there is.
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EXPRESS specification:
*)
FUNCTION acyclic_symbol_representation_relationship

(relation : symbol_representation_relationship;
children : SET OF symbol_representation ) : BOOLEAN;

LOCAL
x |- SET OF symbol_representation_relationship;
i |- INTEGER;
local_children : SET OF symbol_representation;
END_[LOCAL;

REPEAT i:=1 TO HIINDEX(children);

IF| relation\representation_relationship.rep_1 :=: children[i] THEN
RETURN (FALSE) ;

END_IF;
END_REPEAT;

USEDIN ( relation\representation_relationship.rep_1,
’REPRESENTATION_SCHEMA.’+
’REPRESENTATION_RELATIONSHIP.’+ ’REP_2’);

locall_children := children + relation\representation velationship.rep_1;

>
1]

IF S[IZEOF (x) > O THEN
REPEAT i:=1 TO HIINDEX (x);
[F NOT acyclic_symbol_representation_relationship(x[i] ,
local_children) THEN
RETURN (FALSE);
END_IF;
END_REPEAT;
END_[IF;

RETURN (TRUE);

END_FUNCTION;
(*

Argumlent definitions:

relatign: the symbol_representation_relationship which is tested. This is input to the
functign.

childrpn?® the symbol_representations referenced by relation. This is input to the function.

On initial input this set contains as only element the rep_2 of the relation.

5.6.3 field_in_table

The field_in_table function is a function that examines a table_record_field _representation
and an annotation_table_occurrence, and returns the value TRUE if the field is in the table,
and FALSE if the field is not in the table.

The function first finds the table_representation that the annotation_table_occurrence
maps. It then finds all the table_record_representations which are either related to the
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table_representation_entity by a symbol_representation_relationship or are included in
the table_representation through a mapped_item. Finally, it returns FALSE if there are no
table_record_representation entities which relate to the field by a symbol_representation -
relationship or include the field through a mapped_item, and returns TRUE otherwise.

EXPRESS specification:

A
K

)

UNCTION field_in_table (field : table_record_field_representation;
table : annotation_table_occurrence): BOOLEAN;
LOCAL
i : INTEGER;

table_rep : table_representation;

symbol_rep_rel_set : SET [1:?] OF symbol representation_relatiofiship;

mapped_item_set : SET [1:?] OF mapped_item;

table_record_rep_set : SET [1:?] OF table_record_representation := [];
END_LOCAL;

table_rep := table\styled_item.item\mapped_item.mapping source.
mapped_representation;
mapped_item_set := QUERY(item <* table_rep.items f
(’REPRESENTATION_SCHEMA.MAPPED_ITEM’ IN
TYPEOF (item))
AND
(’PRESENTATION_DEFINITIONS_SCHEMA.’+
’TABLE_RECORD_REPRESENTATION’ IN
TYPEOF (item\mapped_item.mapping_source.
mapped_representation ))

);

REPEAT i := 1 TO HIINDEX(mapped_item_set);
table_record_rep_set ;=\table_record_rep_set +
mapped_item_g§et[i] .mapping_source.mapped_representation;
END_REPEAT;

symbol_rep_reliset := USEDIN(table_rep,
REPRESENTATION_SCHEMA.’+
’REPRESENTATION_RELATIONSHIP.REP_1’);

REPEATN/ := 1 TO HIINDEX(symbol_rep_rel_set);
table_record_rep_set := table_record_rep_set +
symbol_rep_rel_set[i]\representation_relationship.rep_2;
END_REPEAT;

IF SIZEOF(QUERY( table_record_rep <* table_record_rep_set |
(SIZEOF(QUERY( symbol_rep_rel <* USEDIN(table_record_rep,
’>PRESENTATION_DEFINITION_SCHEMA.’+
’SYMBOL_REPRESENTATION_RELATIONSHIP’)
symbol_rep_rel\representation_relationship.rep_2 :=: field
)) > 0)
OR
(SIZEOF(QUERY(item <* table_record_rep.items |
(’REPRESENTATION_SCHEMA.MAPPED_ITEM’ IN
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TYPEOF (item))
AND
(field :=: item\mapped_item.mapping_source.
mapped_representation )
)) > 0)
)) = 0 THEN
RETURNCFALSE];

END |IF;

RETUYRN(TRUE) ;
END_FUNCTION;

(*

Argunjent definitions:

field:

tables;
EXPR

the table record field which shall be in the table. This is input to-4he function.

the annotation table which shall contain the field. This is/input to the function.

2SS specification:

*)
END_S
(*

6 P

The fqg
tifies

EXPR

HEMA; -- presentation_definition_schema

resentation appearance

llowing EXPRESS declaration begins the presentation_appearance_schema and iden-
he necessary external referenges.

[2SS specification:

*)
SCHEM?

REFERH
(g
B

REFERK

presentation_appearance_schema;
INCE FROM extexrnal_reference_schema
xternallytdefined_item,

re_defined item);

INCE\FROM geometry_schema

(4

xis2_placement,

cartesian_point,
curve,
geometric_representation_item,

point,
vector);

REFERENCE FROM measure_schema
(descriptive_measure,
length_measure,
measure_with_unit,
plane_angle_measure,
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positive_length_measure,
ratio_measure,
positive_ratio_measure);

REFERENCE FROM presentation_organization_schema
(area_dependent_annotation_representation,

ISO 10303-46:1994(E)

PT esentat .Luu_u; et
presentation_layer_assignment,
presentation_layer_usage,
presentation_representation,
presentation_set,

presentation_view,
product_data_representation_view,
view_dependent_annotation_representation);

REFERENCE FROM presentation_definition_schema
(annotation_curve_occurrence,
annotation_fill_area,
annotation_symbol_occurrence,
annotation_text_with_delineation,
symbol_representation_with_blanking_box);

REFERENCE FROM presentation_resource_schema
(character_glyph_symbol_outline,
character_glyph_symbol_stroke,
colour);

REFERENCE FROM representation_scheéma
(mapped_item,

representation,
representation_item,
representation_map;
using_representations);

REFERENCE FROM siupport_resource_schema
(label);

(*
NOTES

1 — The schemas referenced above can be found in the following parts of ISO 10303:

external_reference_schema
geometry_schema
management _resources_schema
measure_schema

presentation_organization_schema

ISO 10303-41
ISO 10303-42
ISO 10303-41
ISO 10303-41

Clause 4 of this part of ISO 10303
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presentation_definition_schema Clause 5 of this part of ISO 10303
presentation_resource_schema Clause 7 of fhis part of ISO 10303
representation_schema ISO 10303-43
SUppOTL_TES0UTCC_SCheia SO 1030311

2 4 The EXPRESS-G diagrams for this schema may be found in annex E of this part of ISO 10303.

6.1 |Introduction

The subject of the presentation_appearance_schema is the specification\of the intended
graphidal appearance of a presented picture. The presentation_appearance_schema also
defines|the mechanism which allows the appropriate association of these.appearance attributes
with apnotation_occurrences in the context of a presentation_representation. Thus, the
contex{ of the presentation_representation can be used to,détermine the appearance of
differeift kinds of elements in the picture.

6.2 |Fundamental concepts and assuniptions

6.2.1 Assignment of presentation style

The pesentation_appearance_schema allows the association of appearance attributes with
annotation primitives and with.product shape elements. In this part of ISO 10303,
presenfation style can be assigned to ahy/representation_item. A style assignment is made by
instantfiating a styled_item which tefers to a representation_item together with its presen-
tation| style_assignment. A présentation_style_assignment itself is a collection of different
presenfation styles such as point style, curve style, or text style. Styling an unstyled repre-
sentatfion_item produces-a.new representation_item which has presentation style assigned.
The presentation_style.assignment of a styled_item affects the appearance of the refer-
enced fepresentation)item as well as the appearance of all representation_items referenced
directly or indirectly by that item. Only those representation_items are affected which are
not alrpady styled. This means styling a styled representation_item has no effect, styling a
partially styled representation_item affects only the appearance of the unstyled parts, and
styling|an unstyled representation_item affects the dppe'al ance of the whole item. Only styled

represestat : : 2
eral other facts, hke layer 1nv191b111ty and mv151b1hty, hldden hne and %mface 1emova1 as well as
clipping. This part of ISO 10303 does not make any statement about the effect if style conflicts
occurs. A style conflict occurs, for example, when a representation_item is used by several

styled_items.

A presentation_style_assignment is used to assign style to a representation_item inde-
pendently from any presentation context. A subtype of presentation_style assignment, the
presentation_style_by_context, allows the assignment of style for a specific presentation con-
text. A presentation context can be any presentation_ set, representation, or representa-
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can be as31gned to a part of that item.

A style assignment can be over-riden by an over_riding_styled_item. A subtype of over_-
riding_styled_item, the context_dependent_over_riding_styled_item, allows the over-riding
of a style for a specific presentation context.

ve defined in the presentation_definition_schema ja(special grot

presentation_definition_schemaalspecial up

f styles exist. These groups are point styles, curve styles, fill area styles, surface styles| text
styles, and symbol styles. This part of ISO 10303 does not restrict style assignment to pr¢duct
shape elements. For example, it allows the assignment of surface style to.a-point. However]only
ppropriate styles affect the appearance of the product shape element; i.e., surface styles| only
ffect surfaces, fill area styles and curve styles only affect curves,“and point styles only affect
oints, curves, and surfaces. For high-level product shape elements such as solid modelq, the
sing Application Protocol has to specify which styles affecfthe appearance of these elenjents.
evertheless, the style assignment for annotation primitives\is more restrictive. Details on fhese
strictions can be found in clause 5 subtypes of annotation_occurrence.

resentation styles can be specified using the resourges of this schema, can be externally defined,
r can be pre—defined by Application ProtocolsxThe presentation styles defined in this schema
ipclude the following.

oint styles provide the resources to specify the visual appearance of points. They alloy the
ecification of the marker symbol, méatker size, and colour to be used for presenting ppints.
oint styles can be specified by the entity point_style.

(lurve styles provide the resources to specify the visual appearance of curves. They alloy the
gpecification of curve fonts, cutve width, appearance of curve ends and corners, colour or pafterns
for filling visible curve segments. A curve font specifies whether a curve shall be drawn using
dolid, dashed, or dotted lines. The presentation_appearance_schema allows the specification
f arbitrary pattermsifor curve fonts and the usage of externally defined or pre-defined furve
fonts. The entitiés;used for the definition of curve fonts are externally _defined_curve ffont,

re_defined .¢urve_font, curve_style_font, curve_style font_pattern, and curve_stiyle_-
i)nt_and_scaling. The curve width can be specified as measure or pre—defined size. Curveends
4nd cornérs may be drawn squared or rounded, and extension or shortage can be specifigd for
durvetends. The entities supporting this structure are curve_style_with_ends_and_corners
4nd. ¢urve_style_with_extension. curve_style_wide allows the specification of a filll area

hbyle witchr is—usedfor ﬂuiug visthtecurve m:guu:uta. Fhistrasbeen Hrehrded—tetreet drwuBhting
requirements for the presentation of curves. The curve_style_rendering controls the rendering
of curves on a surface and is described together with surface styles.

Fill area styles provide the resources to specify the visual appearance of annotation fill ar-
eas. They allow the specification of a solid colour, hatches, or tiling patterns. The fill_-
area_style_colour can be used to specify a solid colour that is used for presenting a [ill area.
The hatching patterns can be composed of sets of parallel lines with arbitrary angle. Alterna-
tively, hatching patterns may be externally defined or pre-defined. The entities for hatches are
fill_area_style_hatching, pre_defined_hatch_style, externally_defined_hatch_style, and
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one_direction_repeat_factor. The tiling patterns can be made of curves, coloured regions,
or symbols. Alternatively, tiling pattern may be externally defined or pre-defined. Tiling
patterns are repeated in two directions which are specified by arbitrary vectors. The en-
tities for the definition of tiling patterns are pre_defined_tile_style, externally_defined.-
tile_style, fill_area_style_tiles, fill_area_style_tile_curve_with_style, fill_area_style_tile_-

colou a—st tile :
defin¢d_tile, and two_direction_repeat_factor.

Surfade styles provide the resources to specify the visual appearance of surfaces. Separate surface
styles [may be applied to each side of a surface, or the same surface styles can be used\dor both
sides. [ The surface style usage specifies a surface side style for one or both sidescofa surface.
Entiti¢s for the assignment of style to sides of a surface are surface_style_usage 'and surface._-
side_dtyle. A surface side style may be any combination of fill area style;boundary style,
silhougtte style, segmentation curve style, control grid style, parameter lisie, style, or rendering
style.

A fill grea style specifies a solid colour, hatches, or a tiling pattern for(illing the side of a surface.

A boupdary style specifies a curve style or a rendering method and properties for presenting the
boundary curves of a surface. If no boundary style is specified, the boundary curves shall not
be prasented.

A silhpuette style specifies a curve style or a renderingsmethod and properties for presenting the
silhougtte curves of a surface. If no silhouette style\is specified, silhouette curves shall not be
presenfted.

A segmentation curve style specifies a curve style or a rendering method and properties for
presenfting the segmentation curves of a~surface. This style affects only surfaces which are
dividefl into segments such as B-splinexsurfaces. If no segmentation curve style is specified,
segmeptation curves shall not be presented.

A confrol grid style specifies a cuive style or a rendering method and properties for presenting
the mesh of control points which are used for the definition of a surface. This style affects only
surfacps which are defined. over a mesh of control points, such as B—spline surfaces. If no control
grid s{yle is specified, the-control grid shall not be presented.

A paragmeter line stylespecifies a curve style or a rendering method and properties for presenting
iso—parameter liries>of a surface. The number of parameter lines in each parameter direction has
to be gpecified for this style. If no parameter line style is specified, the parameter lines shall not
be prédsented:

The eptities defining these surface styles are surface_fill_area, surface_style_boundary, sur-
face_style_silhouette, surface_style_segmentation_curve, surface_style_control_grid, and
surface_style_parameter_line.

The entities curve_style_rendering and surface_rendering_properties specify the render-
ing method and properties for curves on a surface. A rendering style specifies the method which
shall be used for rendering the surface. If this style is specified, surface rendering using re-
flectance calculations is performed for presenting the surface. For this style, a colour shall be
specified for the surface. Additional rendering properties including transparency and ambient,
diffuse, and specular reflectance coefficients can optionally be specified. The entities for ren-
dering styles are surface_style_rendering, surface_style rendering_with_properties, sur-
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faro 4 +
face_style_transparent, surface_style_reflectance_

ambient_diffuse, and surface_style_reflectance_ambien
styles listed above, surface styles may also be pre-defined.

o 1
CLLLL RS &S AUy Ui A — - a LA XL

_diffuse_specular. Besides hose
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Text styles provide the resources to specify the visual appearance of annotation text. Text justifi-
cation, box characteristics, character spacing, and mirror axis affect the appearance of the whole

1 1 1
\Allllll—' TITarac o4 T

1
Uy 11118

terglyphrstyleaffectsthe—appearameeof-the-tdividualeharacters—er-s¥mbols
vhich make up the text. Text justification specifies how the text is aligned. The supported|types
f alignment are specified by Application Protocols. The box characteristics specify tlie)geometry
f the character box. The character box is a parallelogram for which the width, height, slapt an-
ble, and rotation angle may be specified. Text spacing defines the spacing which sfiall be inqluded
between adjacent character boxes of a string, in addition to the spacing included in the font
Hefinition. Text mirroring specifies a mirror axis which shall be used for mirroring the text| Mir-
oring shall be performed after all remaining text styles have been applied. The entities support-
ng the definition of these text styles are text_style, text_stylecwith_spacing, text_style.-
with_mirror, text_style_with_justification, and text_styleiwith_box_characteristics. A
Fharacter glyph style may be a outline style, stroke style,<or only a text colour. An outline
style is a curve style that is used for presenting the outlifies which make up a character glyph.
Dptionally, a fill area style for filling the outlines may he‘specified. An outline style affectp only
tharacter glyphs which are defined by outlines. A stroke style is a curve style that is uspd for
presenting the strokes which make up a characterZglyph. A stroke style affects only chagacter
blyphs which are defined by strokes. For pre-defined and externally defined fonts, only a golour
shall be specified. The entities supportingsthe definition of these character glyph styles are
character_glyph_style_stroke, character_glyph_style_ outline, character_glyph_style._-
butline_with_characteristics, and text_style_for_defined_font.

(54
TA

Symbol styles provide the resources-to specify the visual appearance of annotation symbpls. A
symbol style is an arbitrary colleetion of point styles, curve styles, fill area styles, surface ptyles,
hnd text styles. The entities Supporting the definition of these symbol styles are symbol style,
symbol_element_style,(and symbol_colour.

6.2.3 Approximation tolerances

A pproximation-tolerances specify the allowable tolerances between the shape of the pregented
blements-and their mathematically exact position and shape. Approximation tolerances apply to
curvesand surfaces and can be specified in parameter space, product shape space, or presenfation
hred space. The space in which the tolerances are specified depends on the approximation method
used. For the chordal deviation and chordal length approximation methods, the tolerang¢e can
be specified in product—shape or presentation-area space. For the parameter approximation
method, the tolerance shall be specified in parameter space.

6.2.4 Occlusion and invisibility

The presentation_appearance_schema provides resources to specify the intended appearance
of items which hide each other because they overlap in two—-dimensional space. Those items
include the elements of the presentation hierarchy which are defined in clause 4 in this part of
ISO 10303, annotation_fill_areas, annotation texts with delineations, character glyphs, and
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symbol
items.

s. For this purpose, an occlusion_precedence can be specified for any two of these

In addition, the presentation_appearance_schema provides resources to specify the invisi-
bility of styled_items or layers.

6.3

6.3.1

The st)

or over
EXPRH

Presentation appearance schema type delinitions

style_context_select

Ile_context_select selects between the entities which can be a context for thé’assignment
-riding of presentation style.

SS specification:

*)
TYPE s
(rep
rep
pre
END_TY
(*

6.3.2

The p

tyle_context_select = SELECT
resentation,
Fesentation_item,
sentation_set);

DE ;

presentation_style_select

resentation_style_select is used by.i)presentation_style_assignment to associate

style wiith a representation_item. A different style is provided for each kind of representa-

tion_it
EXPRH

em to be styled.

[SS specification:

*)

TYPE p
(pre
poi
cur
sur
sym
fil
tex

app

resentation_style_select = SELECT
| defined_presentation_style,
ht_style,

be_style,

face_style_usage,

bol_style,

| _area_sbtyle,

L_style;

Foximation_tolerance,

ext

-v-r.a'l'ly defined style
— ——) ¥

null_style);
END_TYPE;

(*

6.3.3

null_style

The null_style specifies that no specific style is assigned directly to an item that is to be
presented. The style or styles to be used in presenting the item are specified within the definition

of the i

80
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EXAMPLE 9 - A symbol is defined using two annotation_curve_occurrences, which are
such that one is red and the other is blue. If an instance of the symbol is assigned null st
will be presented using the colours specified in the definition.

EXPRESS specification:

*)
TYPE null quTe = ENUMERATTON QF

styled
yle, it

(null);
END_TYPE;
*

[-numerated item definitions:

hull: the representation_item to which the style is applied shall be presénted using thd
br styles contained in its definition, if any.

5.3.4 marker_select

[he marker select is a selection of a specific marker orla pre—defined marker used fq
bresentation of points.
.XPRESS specification:

k)

[YPE marker_select = SELECT
(marker_type,
pre_defined_marker);

END_TYPE;
*

6.3.5 marker_type

[he marker_type specifies’ the form for the presentation of points.
EXPRESS specificatign}

k)
TYPE marker_type”= ENUMERATION OF
(dot,

X,

plus,

asterisk,

ring,

style

r the

D\iua& < F)
triangle);
END_TYPE;
(*

Enumerated item definitions:

dot: points are presented as dots (-).
x: points are presented as diagonal crosses (x).

plus: points are presented as plus signs (+).
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asterisk: points are presented as asterisks (*).

ring:

squar

points are presented as circles (o).

e: points are presented as squares (O).

triangle: points are presented as triangles (A).

6.3.

The s
EXPR

size_select

ze_select is used to specify the size of marker symbols or the width of curves.

2SS specification:

*)
TYPE s
(pos
med
des

pre
END_TY

(*

6.3.]

The ¢

a cunm

EXPR

ize_select = SELECT
itive_length_measure,
sure_with_unit,
criptive_measure,
_defined_size);

[PE;

7 curve_font_or_scaled_curvéZfont_select

urve_font_or_scaled_curve_font_select is a selection of a curve_style_font_select or
ye_style_font_and_scaling. It isiuséd to specify the font for presenting a curve.

[;SS specification:

*)
TYPE (
(cuz
cux
END_TY
(*

urve_font_or_scaled_curve_font_select = SELECT
ve_style_font_selecst,
ve_style_font_and_-scaling);

PE;

6.3.8 curve_style_font_select

The ¢

1tve style_font_select is a selection of a curve_style font, a pre_defined _curve_font,

or an
curve.

externally _defined_curve_font. It is used to specify an unscaled font for presenting a

EXPRESS specification:

*)

TYPE curve_style_font_select = SELECT
(curve_style_font,
pre_defined_curve_font,
externally_defined_curve_font);

END_TYPE;

(*
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6.3.9 squared or_rounded

The squared_or_rounded type specifies the appearance of curves at their corners or ends.

NOTE - See figure 16
EXPRESS specification:

)
TYPE squared_or_rounded = ENUMERATION OF
(squared,
rounded) ;
END_TYPE;
*

Enumerated item definitions:

squared: the curve is squared off at its end points and corners.

Lounded: a filled semi-circular arc with diameter equal to the'curve width is drawn a
he curve’s end points and corners.

5.3.10 fill style_select

The fill_style_select is a selection between different fill styles.

X PRESS specification:

)

TYPE fill_style_select = SELECT
(fill_area_style_colour,
pre_defined_tile_style,
externally_defined_tile. style,
fill_area_style_tiless
pre_defined_hatch_gtyle,
externally_defined_.hatch_style,
£ill_area_stylleshatching);

END_TYPE;

(*

6.3.11 fill_area_style_tile shape_select

The fill_area_style_tile_shape_select is used for the definition of fill_area style_tilg

selects between different shapes and sources of tiles.

EXPRESS specification:

*)

TYPE fill_area_style_tile_shape_select = SELECT
(fill_area_style_tile_curve_with_style,
fill_area_style_tile_coloured_region,
fill_area_style_tile_symbol_with_style,
pre_defined_tile,
externally_defined_tile);

END_TYPE;

ound

S.

It
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squared rounded
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d - curve width

Figure 16 — Squared or rounded

(*

6.3.12 . ‘curve_or_annotation_curve_occurrence

The curve_or_annotation_curve_OCCUrrence provides a curve or an annotation_curve_—-
occurrence for defining the boundary of a fill_area_style_tile_coloured_region.

EXPRESS specification:
*)

TYPE curve_or_annotation_curve_occurrence = SELECT

(curve,
annotation_curve_occurrence);

END_TYPE;
(*
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6.3.13 surface_side

The surface_side is used by surface_style_usage to specify the sides of a surface to which a
surface style is applied.

EXPRESS specification:
F)
['YPE surface_side = ENUMERATION OF
(positive,
negative,
both);
END_TYPE;
*

FFnumerated item definitions:

positive: the side of a surface which is in the same direction as thie surface normal.
hegative: the side of a surface which is in the opposite direction than the surface normal.

both: both sides.

6.3.14 surface_side_style_select

The surface_side_style_select is a selection of a surface_side_style or a pre_defiped._-
surface_side_style.

EXPRESS specification:

)

['YPE surface_side_style_select”= SELECT
(surface_side_style,
pre_defined_surface_side_style);

END_TYPE;
*

6.3.15 siuwrface_style_element select

The surface_style_element_select is a selection of the different surface styles to use |n the

presenitation of the side of a surface.

[PXPRESS specification:

*)

TYPE surface_style_element_select = SELECT
(surface_style_fill_area,
surface_style_boundary,
surface_style_silhouette,
surface_style_segmentation_curve,
surface_style_control_grid,
surface_style_parameter_line,
surface_style_rendering);

END_TYPE;

(*
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6.3.16 curve_or_render

The curve_or_render select type is used in the definition of several surface styles to control
the appearance of curves on a surface.

EXPRESS specification:
*)

TYPE durve_or_render = SELECT
(cugve_style,
cufve_style_rendering);

END_TYPE;

(*

6.3.17 shading_curve_method

The shading_curve_method specifies the method which shall be used forthe shading of curves.
Shading of curves (approximated by polylines) is the colouring of the'line segments according
to colgur values at certain points of the curve.

EXPRESS specification:

*)
TYPE dhading_curve_method = ENUMERATION OF
(corstant_colour,

lifear_colour);
END_TYPE;
(*

Enumerated item definitions:

constpnt_colour: if the curve has a ¢olour association table and is approximated by i polyline
segmepts, the colour state at the segment boundaries shall be interpolated in this table according
to the[state variable value at each*boundary. The i—th polyline segment shall then be shaded in
constgnt colour according to the colour state at the i-th segment start.

linea1_colour: if the curve has a colour association table and is approximated by i polyline
segmepts, the coloursState at the segment boundaries shall be interpolated in this table according
to the[state variablé value at each boundary. The i—th polyline segment shall then be shaded in
linearlly interpalated colour according to the colour states at both segment boundaries.

6.3.18 " direction_count_select

The direction_count_select is a selection between a u_direction_count and a v_direction_-
count for use in presenting parameter lines of a surface.
EXPRESS specification:
*)
TYPE direction_count_select = SELECT
(u_direction_count,
v_direction_count);
END_TYPE;
(*
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6.3.19 u_direction_count

The u_direction_count is a positive integer indicating the number of parameter curves in the
u direction of a parametric surface.

EXPRESS specification:

R

7
EYPE u_direction_count = INTEGER;

HERE

WR1: SELF > 1;
END_TYPE;

*

Formal propositions:

WR1: The u direction count shall be greater than 1.

6.3.20 v_direction_count

The v_direction_count is a positive integer indicating¢the’ number of parameter curves [in the
v direction of a parametric surface.

EXPRESS specification:

*)

(*

TYPE v_direction_count = INTEGER;
WHERE

WR1: SELF > 1;

END_TYPE;

Formal propositions:

[WR1: The v direction count shall be greater than 1.

6.3.21 shading_surface_method

The shading‘surface_method specifies the method which shall be used for the shadjing of
surfaces.

NOTES

1 — The descriptions of the different types of surface shading show that in some cases the method in-

volves IMterpolating Tesutts trom the HEting, amd i otier case 1t mvotves performmmg the Teftdctance
calculation after interpolation. For this reason, the shading method may be thought of as selecting
a location in a display system’s graphics pipeline where interpolation takes place.

2 — The results of the shading methods should produce the effects according to the enumerated
item definitions. One particular case where the effects are difficult to define 1s when the silhouette
of a surface intersects itself or another silhouette of the same surface. In this case, the effect is

implementation—-dependent.

3 — The shading methods correspond to those provided by PHIGS PLUS (see annexes I and D).
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EXPRESS specification:

*)

TYPE shading_surface_method = ENUMERATION OF
(constant_shading,

colour_shading,
dot_shading,
noxrmal_shading);

END_TYPE;

(*

Enumgérated item definitions:

constant_shading: a reflectance calculation is performed for each facet of the approximated
surface to produce one reflected colour per facet. The point on the facet used in the calculation
is implementation—dependent. The colour used in the reflectance calculation™is the surface_-
colour specified in the relevant surface_style_rendering entity.

colour_shading: a reflectance calculation is performed at each,vértex of each facet of the
approjimated product shape, using the surface_colour and thesurface normals in the vertices.
The rqsulting reflected colours are interpolated linearly across‘each facet.

dot_shading: any dot products needed by the reflectance equation are calculated from surface
normals at a set of positions on the surface. These dot.products are interpolated linearly across
the sufface. The reflectance calculation is performediat each interpolated position of the surface
to profluce a reflected colour based on the interpolated dot products and the surface_colour
of the frelevant surface_style_rendering entity.

normal_shading: the surface normafs are interpolated linearly across the surface. The re-
flectanjce calculation is performed at'each interpolated position of the surface to produce a re-
flected| colour based on the interpolated surface normal and the surface_colour of the relevant

surfa¢e_style _rendering entity:

If the surface_colour is specified through a colour_specification, the interpolation of colours
shall He performed in the-colour model of that specification. Otherwise the interpolation may
be performed in an_drbitrary model.

NDTES

4 I Théreésult of colour interpolation depends on the colour model in which interpolation is per-
fornted:

5 — Examples of colour models are RGB, HSV, HLS.

6 — More information about colour models and colour interpolation can be found in [12], pp. 611~
620.

6.3.22 rendering_properties_select

The rendering_properties_select is a selection between two kinds of properties for a surface:

reflectance and transparency.
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EXPRESS specification:
*)
TYPE rendering_properties_select = SELECT
(surface_style_reflectance_ambient,
surface_style_transparent);

END_TYPE;
*

6.3.23 character_style_select

['he character_style_select is a selection between a character_glyph_style’stroke, a ¢har-
acter_glyph_style_outline, or a text_style_for_defined font.
EXPRESS specification:

k)

[YPE character_style_select = SELECT
(character_glyph_style_stroke,
character_glyph_style_outline,
text_style_for_defined_font);

END_TYPE;
*

5.3.24 text_justification

[he text_justification type is providéd“to control the justification of text.

NOTE - Application Protocolssshall specify legal values of the text_justification and shall asso-
ciate precise meaning to these\values.

FXPRESS specification:

1)
TYPE text_justification = label;
END_TYPE;

*

5.3.25y'box_characteristic_select

The'box_characteristic_select is a selection between box_height, box_width, box_slant_-

angle and box_rotate_angle.
EXPRESS specification:

*)
TYPE box_characteristic_select = SELECT
(box_height,
box_width,
box_slant_angle,
box_rotate_angle);
END_TYPE;
(*
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6.3.26 box_height

The box_height is a height scaling factor used in the definition of a character glyph.
EXPRESS specification:

*)

TYPE hox—height—=—positive_ratio—measure;
END_TYPE;

(*

6.3.27 box_width

The box_width is a width scaling factor used in the definition of a character(glyph.
EXPRIESS specification:

*)

TYPE box_width = positive_ratio_measure;
END_TYPE;

(*

6.3.28 box slant_angle

A box_slant_angle is an angle which indicates that the box for a character glyph shall be
preserfted as a parallelogram, with the angle bejig between the character up line and an axis
perpendicular to the character base line.

NOTE - Figure 17 shows the definition-of box_slant_angle.
EXPRIESS specification:

*)

TYPE |box_slant_angle = plané_angle_measure;
END_TYPE;

(*

Informal propositions:

IP1: [The box_slantZangle shall be between 0 and 90 degree.

6.3.29 _box rotate_angle

The Hox/rotate_angle is an angle which indicates that the box for a character glyph shall be
presented at an angle to the baseline of the text string within which the glyph occurs, the angle
being that between the baseline of the glyph and an axis perpendicular to the baseline of the
text string.

NOTE - Figure 17 shows the definition of box_rotate_angle.
EXPRESS specification:

*)

TYPE box_rotate_angle = plane_angle_measure;
END_TYPE;

(*
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Figure 17 — Box slant and-rotate angle

6.3.30 character_spacing select

[he character_spacing_select is a sele¢tion between a length_measure, a ratio_mea|
3 measure_with_unit, a descriptive_measure, and a pre_defined_character_spacin
is used to specify the method of spaeing between adjacent characters in a text string.

EXPRESS specification:

1)
TYPE character_spacing_select = SELECT
(length_measure,
ratio_measure,

measure_withCunit,

descriptiwve _measure,
pre_defined_character_spacing);
END_TYPES

*

sure,
g. It

h

Lo S s X | 1 1 . | 1 4
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The symbol_style_select is a selection between a symbol_element_style and a symbol_-

colour. It is used to specify the style to be applied to elements of a symbol, or the colour
applied to an entire symbol.

EXPRESS specification:

*)

TYPE symbol_style_select= SELECT
(symbol_element_style,
symbol_colour);

to be
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END_TYPE;
(*

ISSUE?

6.3.32 tolerance_select

The ttl)lerance_select is used by the approximation_tolerance to select either an appréxi-

matidn_tolerance_deviation or an approximation_tolerance_parameter.

EXPRESS specification:

*)

TYPE ffolerance_select = SELECT
(apgroximation_tolerance_deviation,
apfroximation_tolerance_parameter);

END_TYPE;

(*

6.3.33 approximation_method

The approximation_method is used to enumerate twe possible methods for the tessellation
of curyes and surfaces with line segments or meshes of‘planar polygons.

EXPRESS specification:

*)
TYPE dpproximation_method = ENUMERATION OFE
(chdrdal_deviation,
chqrdal_length);
END_TYPE;

(*

Enumérated item definitions:

chordial_deviation: curfeg are approximated in a way that the distance between the curve and
the linje segment does wot exceed a given deviation value. Surfaces are approximated in a way
that the distance hetween the surface and the polygon does not exceed a given deviation value.
The d|stance is.feasured in the normal direction to the line segment or the planar polygon.
The chordal_deviation is measured either in product shape space units or presentation_area
units g¢s specified by an approximation_tolerance_deviation.

chordalIength: curves are approximated 1 a way thal (he resulting e segments have ull-
form length. Surfaces are approximated in a way that the edges of the resulting planar polygons
have uniform length. The chordal_length is measured either in product shape space units or
presentation_area units as specified by an approximation_tolerance_deviation.

NOTE - Figure 18 shows the definition of chordal_deviation and chordal length.
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a -approximation tolerance

Figure 18 — Chordal deviation and length

6.3.34‘tolerance_deviation_select

['he‘tolerance_deviation_select is used by an approximation_tolerance_deviation
lecteither a curve_tolerance_deviation or a surface_tolerance _deviation.

EXPRESS specification:
*)
TYPE tolerance_deviation_select = SELECT
(curve_tolerance_deviation,
surface_tolerance_deviation);
END_TYPE;
(*

O Se-
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6.3.35 curve_tolerance_deviation

The curve_tolerance_deviation specifies an approximation tolerance for a curve by providing
a deviation value.

EXPRESS specification:

*)

TYPE ¢urve_tolerance_deviation = positive_length_measure;
END_TYPE;

(*

6.3.36 surface_tolerance_deviation

The surface_tolerance_deviation specifies an approximation tolerance/for a surface by pro-
viding a deviation value.

EXPRIESS specification:

*)

TYPE $urface_tolerance_deviation = positive_length_measufg;
END_TYPE;

(*

6.3.37 product_or_presentation_space

The product_or_presentation_space is ugedl by an approximation_tolerance_deviation
to spdcify the space in which the tolerancetvalues are defined.

EXPRIESS specification:

*)
TYPE product_or_presentation(space = ENUMERATION OF
(prpduct_shape_space,
presentation_area_spdce)’;
END_TYPE;
(*

Enumlerated item-definitions:

prodyct_shape_space: the definition space of the product shape item to be presented.

presentation_area_space: the coordinate space in which the presentation_area is founded.

6.3.38 tolerance parameter select

The tolerance_parameter_select is used by an approximation_tolerance_parameter to
select either a curve_tolerance_parameter or a surface_tolerance_parameter.

EXPRESS specification:

*)
TYPE tolerance_parameter_select = SELECT
(curve_tolerance_parameter,
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END_TYPE;
(%

6.3.39 curve_tolerance parameter

The curve_tolerance_parameter specifies an approximation tolerance for curves in parameter
kpace units.

6.3.40 surface_tolerance_parameter

The surface_tolerance_parameter specifies an approximation tolerance for surfaces in param-
pter space units.

EXPRESS specification:

)

TYPE surface_tolerance_parameter = REAL;
END_TYPE;

(*

6.3.41 hiding or_blanking select

The hiding_or_blanking-select selects the entities which can hide or blank other entitigs in a
presentation.
EXPRESS specification’

*)

TYPE hiding.ox blanking_select = SELECT
(presentation_area,

preséntation_view,
product_data_representation_view,
annotation_fill_area,
area_dependent_annotation_representation,
view_dependent_annotation_representation,
annotation_text_with_delineation,
character_glyph_symbol_stroke,
character_glyph_symbol_outline,
symbol_representation_with_blanking_box);
END_TYPE;

(*
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6.3.42 invisibility context

The in

visibility _context type selects the context in which elements of a picture may be denoted

as invisible.

EXPRESS specification:

*)
TYPE 1
(pre
pre
pre
END_TY
(*

hvisibility_context= SELECT
Fentation_layer_usage,
sentation_representation,
sentation_set);

DE ;

6.3.43 invisible_item

The inlvisible_item type selects elements of a picture that may be denoted as invisible.

EXPRISS specification:

*)

TYPE i
(sty
pre
pre

hvisible_item = SELECT
led_item,
sentation_layer_assignment,
sentation_representation);

END_TYPE;

(*

6.4

Presentation appearance schema entity definitions: style
assignment

6.4.1 styled_item

A styl

ed_item is a repnésentation_item with associated presentation style.

EXPRISS specification”

*)
ENTITY
SUBT

stylF

item
WHERE
WR1:

END_EN
(*
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styled=item
YPE<{OF (representation_item);
§~ SET [1:7] OF presentation_style_assignment;

representation_item,

(SIZEOF (SELF.styles) = 1)
XOR
(SIZEOF(QUERY(pres_style <* SELF.styles
NOT (’PRESENTATION_APPEARANCE_SCHEMA.’ +
’PRESENTATION_STYLE_BY_CONTEXT’ IN
TYPEOF (pres_style))
)) = 0);
TITY;
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Attribute definitions:

styles: the styles assigned to the item.

item: the item to which styles are assigned.

Formal propositions:

WR1: The set styles shall contain only one style or all members of the set shall be preslenta-
tion_style_by_context entities.

NOTE - This is to ensure that there are no style conflicts; more than one style\imay be spkcified
only when the context in which each style applies is given.

6.4.2 over_riding styled_item

A over riding_styled_item is a styled_item where the style assignment takes precedence over
hnother assigned style. The precedence happens when the over ridden_style styled_iteyn and
the over _riding_styled_item are both included, directly-orindirectly, in the same presentation.

EXAMPLE 10 — A circle instance is used by a geometric_curve_set which is an item in a gepre-
sentation. A styled_item instance is an item in the'same representation. That styled_itgm has
the geometric_curve_set as its item, and a presentation_style_assignment with a curvelstyle
which has a colour of blue. An instance of gver._riding.styled_item is also an item in thq same
representation. That over riding _styled_item has the circle instance as its item, the styled_item
instance as its over_ridden style, and-a presentation_style_assignment with a curvelstyle
which has a colour of red. The red colour for the circle takes precedence over the blue colour|of the
geometric_curve_set for a presentation of the geometric_curve_set.

EXPRESS specification:

)

ENTITY over_riding_stylled item
SUBTYPE OF (styled_item);
over_ridden_style :) styled_item;

END_ENTITY;
*

Attribute definitions:

bver_ridden_style: the styled_item that will have its style overridden.

4.3 context dependent_over_riding styled_item

A context_dependent_over _riding_styled_item is an over_riding_styled_item where the
style assignment takes precedence over another assigned style based on a representation, rep-
resentation_item, or combination of representation and representation_item in which the
item being styled is used.

EXAMPLE 11 - A circle instance is used by geometric_curve_set instance 1 which is an item in
representation instance 1. In this example the instance of circle represents the head of a screw in
a door hinge. A styled_item instance is an item in representation instance 1. That styled.item
has the geometric_curve_set as its item, and a presentation_style_assignment with a curve -
style which has a colour of blue. The representation instance 1 is included in representation

97


https://standardsiso.com/api/?name=da9974d39589a4d5163312b7a517fd99

ISO 10303-46:1994(E) ©1s0

instance 2 through the use of representation.map instance 1 and mapped_item instance 1,
as one hinge on a door. The representation instance 1 is included in a different location in
representation instance 2 through representation.map 2 and mapped_item instance 2 as a
second hinge. An instance of context_dependent over riding styled_item is also an item in
representation instance 2. That context_dependent_over riding styled_item has the circle
instance as its item, the styled_item instance as its over ridden_style, a presentation_style_-
a§signment with a curv i X = i
tance 1. The red color for the circle takes precedence over the blue color of the geometyigs
rve_set for a representation of the geometric_curve_set as it is included in the presentation
through mapped_item instance 1. A presentation of representation instance 2 would-have the
g¢ometric_curve_set presented in two different places, the first having a red screw head and all
tHe other curves blue, the second having all the curves blue.

EXPRESS specification:

*)
ENTITY context_dependent_over_riding_styled_item
SUBTYPE OF (over_riding_styled_item);
style_context : SET[1:2] OF style_context_select;
WHERE
WR1{ (SIZEOF(QUERY( sc <* SELF.style_context |
’REPRESENTATION_SCHEMA.REPRESENTATION’ IN
TYPEOF(sc))) = 1)
AND
(SIZEOF(QUERY( sc <* SELF.style_context |
’REPRESENTATION_SCHEMA.REPRESENTATION_ITEM’ IN
TYPEOF(sc))) = 1);
END_ENTITY;
(*

Attribjute definitions:

style lcontext: a set of one or twd.contexts for the overriding of the overridden style.

Formadl propositions:

WR1} There shall be no mioré than one representation and one representation_item in the
style fcontext set.

6.4.4 presentation style assignment

A prgsentation_style_assignment is a set of styles which are assigned to a representa-
item- for the purpose of presenting the item. Style definitions have an effect only on the
appearanceotamerenrent—o T—sPects ype: trrrace—styreras—onry—an—eirect—on rees—
area style and curve style have only an effect on curves and surfaces. Point style has an effect

on points, curves, and surfaces. Text style has only an effect on the appearance of annotation
text. Symbol style has only an effect on symbols.

EXAMPLE 12 - If a line is given a style which is a curve style, it shall appear. If a line is given
both curve and point style, both the curve and its related cartesian points shall appear.

EXPRESS specification:

*)
ENTITY presentation_style_assignment;
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styles : SET [1:7] OF presentation_style_select;
WHERE
WR1: SIZEOF (QUERY (stylel <* SELF.styles |
NOT (SIZEOF (QUERY (style2 <* (SELF.styles - stylel) |
NOT ((TYPEOF (stylel) <> TYPEOF (style2)) OR
(SIZEOF ([’PRESENTATION_APPEARANCE_SCHEMA.’ +

LQIIDTA 2R iR 2 7N Wal o

94(E)

JUI\THCE__SL TLL _VoAUL
’PRESENTATION_APPEARANCE_SCHEMA.’+
’EXTERNALLY_DEFINED_STYLE’] =*

TYPEOF (stylel)) = 1)

)))
WR2: SIZEOF (QUERY (stylel <* SELF.styles |
*PRESENTATION_APPEARANCE_SCHEMA.SURFACE_STYLE_USAGE’ IN

TYPEOF(stylel)
)) <= 2;
END_ENTITY;

(*
Attribute definitions:

styles: the set of presentation styles that are assigned:to a representation_item.

Formal propositions:

WR1: The same style shall not appear more than once in the set of styles, except for ¢
nally_defined_style and surface_style_usage.

WR2: surface_style_usage shall not-occur more than twice in the set of styles.

Informal propositions:

pxter-

IP1: Externally defined styles.shall not conflict with other styles in the same presentaltion_-

style_assignment entitysiircluding other externally defined styles.

NOTE - For oné style to conflict with the other, it specifies a different style for the same
teristic, such_asZcolour or width. For example, one style might say blue, the other green, an
be appliedto’the same entity.

IP2: Each(style type is unique.

IP8:If there are two instances of surface_style_usage in the set of styles, each shall g

harac-

d both

pecify

the style for opposite sides of the surface being styled.

6.4.5 presentation style by context

A presentation_style_by_context is a presentation_style_assignment which is assigned to

a representation_item and is applicable only in a specified presentation context.
EXPRESS specification:
*)

ENTITY presentation_style_by_context
SUBTYPE OF (presentation_style_assignment);

99


https://standardsiso.com/api/?name=da9974d39589a4d5163312b7a517fd99

ISO 10303-46:1994(E) ©1s0

style_context : style_context_select;
END_ENTITY;
(*

Attribute definitions:

style_context: the presentation context in which a style is assigned to a representation_item.

6.4.(Ji pre_defined _presentation_style

A pre| defined_presentation_style may be used to fix certain application—specific laspects of
appeafance attributes defined in this schema.

NPTE ~ Application Resources or Application Protocols specify the use of this@ntity.
EXPRESS specification:

*)

ENTITY pre_defined_presentation_style
SUBTYPE OF (pre_defined_item);

END_ENTITY;

(*

6.4.7 externally defined _style

An externally_defined_style is an external referénce to a presentation style.

EXPRESS specification:

*)

ENTITY] externally_defined_style
SUBT|YPE OF (externally_defined_itém);

END_ENTITY;
(*

6.5 | Presentation appearance schema entity definitions: pre-
sentation stylesfor points

6.5.1 point_style

A point=style specifies the visual appearance of points.

EXPRESSspecification:

*) -
ENTITY point_style;
name . label;
marker : marker_select;
marker_size : size_select;
marker_colour : colour;
END_ENTITY;
(*

Attribute definitions:
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name: the word, or group of words, by which the point_style is referred to.
marker: the kind of marker which shall be used to present a point.

marker_size: the size in presentation_area units used for drawing the marker.

marker_colour: the colour to be applied to the marker.

6.5.2 pre_defined marker

A pre_defined_marker may be used to define an application—specific matkér symbol.
NOTE -~ Application Resources or Application Protocols specify the use of this entity.

[EXPRESS specification:

k)

ENTITY pre_defined_marker
SUBTYPE OF (pre_defined_item);
END_ENTITY;

(*

6.5.3 pre_defined size

A pre_defined_size may be used to definean application-specific size for markers.
NOTE - Application Resources or Application Protocols specify the use of this entity.

EXPRESS specification:

k)

ENTITY pre_defined_size

SUBTYPE OF (pre_defined_item);

END_ENTITY;
*

6.6 Presentation appearance schema entity definitions:
sentation styles for curves

6.6.1 curve_style

pre-

A curve._style specifies the visual appearance of a curve.
EXPRESS specification:

*)
ENTITY curve_style;
name : label;
curve_font : curve_font_or_scaled_curve_font_select;
curve_width : size_select;
curve_colour : colour;
END_ENTITY;
(*
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Attribute definitions:

name: the word, or group of words, by which the curve_style is referred to.

curve_font: the curve_style_font, scaled curve_style_font, pre_defined_curve_font, scaled
pre_defined_curve _font, externally_defined_curve_font, or scaled externally _defined -
curvd_font wiiich is used O pIesent & culve.

curve_width: the width of the visible part of the presented curve in presentation_area tits,

curveé_colour: the colour of the visible part of the curve.

6.6.2 curve_style with_ends_and_corners

A cunve_style which specifies the visual appearance of the ends and, cerfiers of a curve.
EXPRESS specification:
*)

ENTITf curve_style_with_ends_and_corners
SUB[YPE OF (curve_style);

curpe_ends : squared_or_rounded;
curfe_corners : squared_or_rounded;
END_ENTITY;
(*

Attribbute definitions:

curve_ends: an indication of how to présent the ends of a curve.

curve_corners: an indication of how to present the corners of a curve.

6.6.3 curve_style-with extension

A cufve_style_ withlextensions is a curve_style that indicates how the curve ends shall
appear when presented, either extended or shortened.

EXPHESS specification:
*)

ENTITl ctirve_style_with_extension
SUB[FYPE OF (curve_style);
curve_extensions : length_measure;

END_ENTITY;

(*

Attribute definitions:

curve_extensions: a length_measure indicating how to lengthen or shorten the ends of a
curve. If the length_measure is positive, the curve shall be extended at both ends in a tan-
gential direction by the specified length in presentation_area units. If the length_measure
is negative, the curve shall be shortened by the absolute value of the specified length in pre-
sentation_area units.
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NOTE - See figure 19.

curve ends: _squared

curve length

-
[ no extension
I I shortened
| I extended
curve ends: rounded
curve length
| no extension
I ) shortened

Figure 19 — Curve style with extension

6.6.4 pre_defined _curve_font

A pre_defined.curve_font may be used to define application—specific curve fonts.
NOPE ¥ Application Resources or Application Protocols specify the use of this entity.
' XPRESS specification:

*)

E'.'IfT'I'T’l'—pre_ch j.ucd_t,l.u. \Y c_.fu.u.b
SUBTYPE OF (pre_defined_item);

END_ENTITY;

(*

6.6.5 externally_defined_curve_font

An externally_defined_curve_font makes an external reference to a curve font.

EXPRESS specification:

103


https://standardsiso.com/api/?name=da9974d39589a4d5163312b7a517fd99

ISO 10303-46:1994(E) ©1so

*)

ENTITY externally_defined_curve_font
SUBTYPE OF (externally_defined_item);

END_ENTITY;

(*

6.6.6 curve_style_font
A

curjve_style_font combines several curve_style_font_patterns into a pattern. The resulting

pattern is repeated along the curve
EXPRIESS specification:
*)
ENTITY curve_style_font;
namg . label;
patfern_list : LIST [1:7] OF curve_style_font_pattern;
END_ENTITY;
(*

Attribjute definitions:

name} the word, or group of words, by which the curvetstyle_font is referred to.

pattern_list: a list of curve_style_font_patterns that contains the patterns used for drawing
curvesf The patterns are applied in the order in.which they occur in the list.

Infornjal propositions:

IP1: [The curve starts always with a complete pattern.

IP2: [The font pattern is clipped off-at"the end of the curve and may therefore be incomplete.

6.6.7 curve_style_font_pattern

A curjve_style_font_pattern is a pair of visible and invisible curve segment lengths measured
in presentation_aréa,units.

EXPRESS specification:

*)
ENTITY curvwe~style_font_pattern;
visilble 'segment_length : positive_length_measure;
invilss Y

END_ENTITY;
(*

Attribute definitions:

visible_segment_length: the length of the visible segment in the pattern definition measured
in presentation_area units.

invisible_segment_length: the length of the invisible segment in the pattern definition mea-
sured in presentation_area units.
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6.6.8 curve_style wide

A curve_style_wide defines a style for filling the visible curve segments. The curve_style used
for styling the tile curves or hatch lines is also applied to the boundary of the curve segments.

EXPRESS specification:

AY
7

ENTITY curve_style_wide

SUBTYPE OF (curve_style_font);
interior_style : fill_area_style;
END_ENTITY;

(*

Attribute definitions:

interior_style: the style for filling the visible curve segments with tiles or hatches.

6.6.9 curve_style curve_pattern_set

A curve_style_curve_pattern_set defines a style for filling the visible curve segments yith a
set of repetitive patterns. This pattern_set is repeated along the visible curve segments

FXPRESS specification:
*)

ENTITY curve_style_curve_pattern_set

SUBTYPE OF (curve_style_font,
geometric_representation_item);

pattern_set : SET [1:7] OF curve_style_curve_pattern;

END_ENTITY;

*

Attribute definitions:

pattern_set: the repetitive pattern_set consists of a set of curve_style_curve_patterps.

[nformal propositions:

[P1: The curve‘starts always with a complete pattern.

[P2: The curve pattern is clipped off at the end of the curve and may therefore be incomplete.

5.6.10 curve_style_curve_pattern

A curve_style_curve_pattern specifies a curve pattern which is used in the curve_style_-
curve_pattern_set. The curve_style_curve_pattern is defined in a local pattern definition
coordinate system, which will be placed along the visible segments of the derived curve. The
projected curve tangent is the x axis and the normal to the projected curve is the y axis of the
local pattern definition coordinate system.

NOTE - Figure 20 shows the definition of curve_style_curve_pattern.
EXPRESS specification:
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*)
ENTIT
SUB
pat
pat
END_E
(*

Attrihute definitions:

Figure 20 — Curve style curve pattern

¥ curve_style_curve_pattern

['YPE OF (geometric_representation_item);
Lern . annotation_curve_occurrence;
Lern_length : positive_length_measure;
NTITY;

pattern: the repetitive pattern for filliig-the curve. The pattern is defined as an annotation_-
curve¢_occurrence and is therefore itself associated with a presentation_style.

pattdrn_length: the length of the pattern in presentation_area units.

6.6.

A cupve_style_font and_scaling is used to apply scale to the specified curve_style_font.
EXPRESS specification:

11 curve_style font_and scaling

*)
ENTIT
nam
cur
cur
END_E
(*

¥ cuxrve_style_font_and_scaling;

E : label;

ve_font : curve_style_font_select;
ve_font_scaling : REAL;

NTITY;

Attribute definitions:

name: the word, or group of words, by which the curve_style font_and_scaling is referred

to.

curve_font: the curve_font to be scaled.
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curve_font_scaling: the scale factor.

6.7 Presentation appearance schema entity definitions: pre-
sentation styles for fill areas

6.7.1 fill_area_style

A style for filling visible curve segments, annotation fill areas, or surfaces with tiles or hatching.
EXPRESS specification:

)

ENTITY fill_area_style;

name . label;

fill_styles : SET [1:7] OF fill_style_select;

VHERE

WR1: SIZEOF(QUERY(fill_style <* SELF.fill_styles
’PRESENTATION_APPEARANCE_SCHEMA.’+
’FILL_AREA_STYLE_COLOUR’ IN
TYPEOF(fill_style)
)) <= 1;

END_ENTITY;

*

A ttribute definitions:

hame: the word, or group of words, byCwhich the fill_area_style is referred to.

fill_styles: the set of fill area styles to use in presenting visible curve segments, annotatipn fill

hreas, or surfaces.

[Formal propositions:

WR1: There shall be ntet more than one fill_area_style_colour in the fill_styles set.

6.7.2 fill-area_style_colour

A fill_avealstyle_colour defines a colour to be used for solid fill of visible curve segipents,
hnnotation fill areas, or surfaces.

EXPRESS specification:

Y
ENTITY fill_area_style_colour;

name : label;
fill_colour : colour;
END_ENTITY;
(*

Attribute definitions:

name: the word, or group of words, by which the fill_area_style colour is referred to.

fill_colour: the colour to be used for filling the area.
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6.7.3 pre_defined_hatch_style

A pre_defined_hatch_style is a hatching style provided for Application Protocols to define an
application—specific single or multiple hatching style.

NOTE — Application Resources or Application Protocols specify the use of this entity.

EXPRESS specification:
*)
ENTITY pre_defined_hatch_style

SUBTYPE OF (pre_defined_item, geometric_representation_item);
END_ENTITY;
(*

6.7.4 externally defined_hatch_style

A externally _defined_hatch_style makes an external reference to @ hatching style.
EXPRESS specification:

*)
ENTITY] externally_defined_hatch_style

SUBTYPE OF (externally_defined_item, geometric_representation_item);
END_ENTITY;
(*

6.7.5 fill_ area_style hatching

A fill Jarea_style_hatching defines a. styled pattern of curves for hatching visible curve seg-
ments] annotation fill areas, or surfaces.

EXPRESS specification:

*)
ENTITY| £ill_area_style_(hatching
SUBTYPE OF (geometric¢:representation_item);

hatdh_line_appearance : curve_style;
starft_of_nextchatch_line : one_direction_repeat_factor;
poinft_of_reference_hatch_line : cartesian_point;
pattlern_start : cartesian_point;
hatch_line_angle : plane_angle_measure;
END_ENTITY;
(*

Attribute definitions:

hatch_line_appearance: the curve_style of the hatching lines. Any curve_style pattern
shall start at the origin of each hatch line. The origin of the reference hatch line is specified
by pattern_start. The origin of any other hatch line is determined by adding a multiple of
start_of_next_hatch_line to pattern_start.

start_of_next_hatch_line: the displacement between adjacent hatch lines, specified as a vector.
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point_of_reference_hatch_line: the origin for mapping the fill_area_style_hatching onto a
curve, annotation fill area, or surface.

pattern_start: the start point for the curve_style of the reference_hatch_line.

hatch_line_angle: the angle determining the direction of the parallel hatching lines.

NOTE - Figure 21 shows the definition of fill_area_style hatching.

| hatch_line_angle

\ \

point_of_reference_hatch_line start_of next_hajch_line

s /
/ -
J/ 7
/[/ curve font pattern
’ / {
v

pattern_start

Figure 21 — Fill area style hatching

6.7.6 pre_defimed_tilestyte

A pre_defined _tile_style is a tile style provided for Application Protocols to define an application—
specific tile style.

NOTE - Application Resources or Application Protocols specify the use of this entity.

EXPRESS specification:

*)
ENTITY pre_defined_tile_style
SUBTYPE OF (pre_defined_item, geometric_representation_item);
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END_ENTITY;

(*

6.7.7 externally defined tile style

An ex
EXPR

ternally _delined_tile_style makes an external relerence to a tiling style.

2SS specification:

*)
ENTITY

SUB1
END_EN
(*

6.7.8

A fill]
areas
of eacl
other.
the bd

EXPR

externally_defined_tile_style
YPE OF (externally_defined_item, geometric_representation_item);
[TITY;

8 fill_ area_style tiles

area_style_tiles defines a two—dimensional tile to be usedfor the filling of annotation fill

r other closed regions. The content of a tile is defined bixthe tiles set, and the placement
1 tile is determined by the tiling_pattern which indicates how to place tiles next to each
Tiles or parts of tiles outside the annotation fill azea or closed region shall be clipped at
undaries of the area or region.

2SS specification:

*)
ENTITY
SUB
til]
tilg
til]
END_EN
(*

fill_area_style_tiles
YPE OF (geometric_representation_item);
ng_pattern : two_direction_reépeat_factor;
s : SET [1:7?] OF fill area_style_tile_shape_select;
ng_scale : positive_ratio _measure;
TITY;

Attribute definitions:

tiling
of the

tiles:

 pattern: thetwo_direction_repeat_factor defining the shape and relative positioning
tiles.

the set of constituents of the tile.

tiling

seale: the scaling factor applied to each tile as it is placed in the annotation fill area

6.7.9 fill area style_tile curve_with_style

A fill_area_style_tile_curve_with_style contains a styled curve which acts as a constituent in
a fill_area_style_tiles.

EXPRESS specification:

*)

ENTITY fill_area_style_tile_curve_with_style
SUBTYPE OF (geometric_representation_item);
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styled_curve : annotation_curve_occurrence;
END_ENTITY;
(*

Attribute definitions:

styled_curve: the two-dimensional styled curve defined in the local coordinate system of a fill

hrea tile.

6.7.10 fill_area style_tile_coloured_region

A fill_area_style_tile_coloured_region is a closed curve that is filled with’a colour an
hs a constituent in a fill_area_style_tiles.

[FXPRESS specification:

k)

ENTITY fill_area_style_tile_coloured_region

SUBTYPE OF (geometric_representation_item);
closed_curve : curve_or_annotation_curve_occurrencey

region_colour : colour;
END_ENTITY;
*

Attribute definitions:

Llosed _curve: the closed curve which definesta coloured region. The referenced curve m9g
be associated with style.

region_colour: the colour of that #¢gion which is defined by the interior of the closed c1

[nformal propositions:

[P1: The closed_curve shall be closed and not self-intersecting.

6.7.11 fill_area_style_tile symbol with _style

A fill_area_style/tile_symbol_with_style is a symbol which acts as a constituent in 4
area_style tiles.
EXPRESS specification:

)
ENTITY fill_area_style_tile_symbol_with_style

] acts

y also

irve.

fill_-

SURTYPE OF (geometric representation item);:

symbol : annotation_symbol_occurrence;
END_ENTITY;
(*

Attribute definitions:

symbol: a styled annotation symbol.

6.7.12 pre_defined tile

A pre_defined_tile may be used to define an application—specific tile.
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NOTE - Application Resources or Application Protocols specify the use of this entity.

EXPRESS specification:

*)
ENTITY

pre_defined_tile

SUBTYPE OF (pre_defined_item);

END_ENTITY;

(*

6.7.1

An externally _defined_tile is a tile that is defined by reference to some external’source.

EXPRESS specification:

3 externally defined tile

*)
ENTITY]

SUBTYPE OF (externally_defined_item);
END_ENTITY;

(*

6.7.1

A oneldirection_repeat_factor is a vector used in'a fill_area_style_hatching for determining
the orfgin of a repeated hatch line relative to the'origin of the previous hatch line. Given the

initial

positigns according to the expression:

NOTE - Figure 22 shows the;positions defined by a one_direction repeat_factor.

externally_defined_tile

4 one_direction repeat_factor

position I of any hatch line, the onexdirection_repeat_factor R determines two new

I+ R k=-1,1

-R R
o ® e
P, I P
I - Initial Position Py=I+R
R - Repeat Factor Pr=1-R

Figure 22 — One direction repeat factor

EXPRESS specification:

*)
ENTITY

one_direction_repeat_factor

SUBTYPE OF (geometric_representation_item);

repe
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END_ENTITY;
(*

Attribute definitions:

ISO 10303-46:1994(E)

repeat_factor: the vector which specifies the relative positioning of hatch lines.

$.7.15 two_direction_repeat_factor

o the expression:

A two_direction_repeat_factor combines two vectors which are used in a fill.area_st
tliles for determining the shape and relative location of tiles. Given the initial position I o
tle, the two_direction_repeat_factor R = (R;, R;) determines eight new positions acco
4

I+ki-Ri+ky Ry kiky = —1,0,0k% + k2 £ 0

NOTE - Figure 23 shows the positions defined by a two_direction repeat _factor.

P3 Py

yle_-
f any
rding

Pe P7 Pg
1 Initial Position P, —T1.D Pe-1 1R
= hihai -1 ! o !
Rl-gepea:jiactmm t Pp=I+R;{+Ry  Pg=1-R|-Ry
R2 - decon epeal actor P3 “I+ R2 P7 -1I- R2

Py=1-R;i+Ry

Pg=1+R;-Ry

Figure 23 — Two direction repeat factor

EXPRESS specification:
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*)
ENTITY two_direction_repeat_factor
' SUBTYPE OF (one_direction_repeat_factor);
second_repeat_factor : vector;
END_ENTITY;
(*

Attribute definitions:

secorld_repeat_factor: the vector which specifies the relative positioning of tiles in the sédorid
directjon.

6.8 | Presentation appearance schema entity definitions: pre-
sentlation styles for surfaces

6.8.1 surface style_usage

A sunface_style_usage is the application of a surface_side_styie_select to the positive side,
negative side, or both sides of a surface.

EXPRIESS specification:

*)

ENTITY surface_style_usage;
sidg : surface_side;

style : surface_side_style_select;
END_ENTITY,
(*

Attrijute definitions:

side: [the indication of which sidetef the surface to apply the style.

style{ the style which shall beJapplied to the surface.

6.8.2 pre_defined surface _side _style

A pre¢_defined_Surface_side_style may be used to define application-specific surface_side_-
styleg.

NODPE ¢ Application Resources or Application Protocols specify the use of this entity.

*)

ENTITY pre_defined_surface_side_style
SUBTYPE OF (pre_defined_item);

END_ENTITY;

(*

6.8.3 surface_side _style

A surface_side_style is a collection of surface styles used in the presentation of the side of a
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EXPRESS specification:

*)
ENTITY surface_side_style;

name : label;

styles : SET [1:7] OF surface style nt select;
HERE

WR1: SIZEOF(QUERY( stylel <* SELF.styles |
SIZEOF(QUERY( style2 <* SELF.styles - stylel |
TYPEOF(stylel) = TYPEOF(style2)
)) >0
)) = 0;
END_ENTITY;
*

Attribute definitions:

pname: the word, or group of words, by which the surface_side:style is referred to.

styles: a collection of different surface styles.
Formal propositions:
WR1: All of the styles shall be of different typess

6.8.4 surface_style fill area

A surface_style_fill_area is the surfacestyle that presents a surface by mapping a fill areg onto
he surface.

f>XPRESS specification:

k)

ENTITY surface_style_fill  area;
fill_area : fill_area’style;

END_ENTITY;

*

Attribute definitions:

fill_areas~the fill_area_style associated with the two-dimensional parameter space of a sfirface
hat will"be mapped onto the surface itself.

N Q X arrfaca ot
v ey SULT ITacc—50C

A surface_style_boundary is the surface style that is applied to the boundary curves of a
surface.

EXPRESS specification:

*)

ENTITY surface_style_boundary;
style_of_boundary : curve_or_render;

END_ENTITY;

(*
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Attribute definitions:

style_of_boundary: the style for the boundary curves of a surface.

6.8.6 curve_style rendering

A cunve_style rendering allows the visualization of curves on a surface by application ef
renderiing techniques.
EXPRESS specification:
*)
ENTITY curve_style_rendering;
rendering_method : shading_curve_method;
rendering_properties : surface_rendering_properties;
END_ENTITY;
(*
Attribute definitions:
rendering_method: specifies the method which shall be usedfor interpolating colours along
curves|on a surface.
rendering_properties: specifies the rendering properfies of the surface which contains the
curves
6.8.1 surface_rendering properties
Surfate_rendering_properties define\those properties of a surface which are required to com-
pute afrealistic visualization of surfaces-by use of rendering techniques.
EXPRESS specification:
*)
ENTITY] surface_rendering(properties;
rendered_colour : cololr;
END_ENTITY;
(*
Attriblite definitions:
rendefed_colour: the presentation colour of a surface for use during the rendering process.
6.8. surface_style silhouette

A surface_style_silhouette is the surface style that is applied to the silhouette curves of a

surface.
EXPRESS specification:

*)
ENTITY

styl
END_EN
(*
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Attribute definitions:

style_of_silhouette: the style for the silhouette curves within a surface.

6.8.9 surface_style segmentation_curve

A surface_style_segmentation_curve is the surface style that is applied to the curves pn the
segment borders of a surface.

EXPRESS specification:
*)

ENTITY surface_style_segmentation_curve;
style_o:f_segmentation_curve : curve_or_render;
END_ENTITY;

(*

Attribute definitions:

style_of_segmentation_curve: the style for the segmentation curves of a surface.

NOTE - This style has only an effect on surfaces which /have segmentation curves. These stirfaces
include the following types:

— B-spline surfaces;

— rectangular trimmed surfaces, curve bounded surfaces, rectangular composite surfacgs, sur-
face patches, offset surfaces, and surface replicas which refer to a B-spline surface as bpsis or
parent surface.

6.8.10 surface_style control grid

A surface_style_control_grid is the surface style that is applied to the mesh of control points
which are used for definition of surfaces.

[EXPRESS specificdtion:

*)

ENTITY surface_style_control_grid;
style_ofcontrol_grid : curve_or_render;

END_ENTITY;

(*

Attribute definitions:

style_of_control_grid: the style for the control grid of a surface.

NOTE - This style has only an effect on surfaces which are defined over a mesh of control points.
These surfaces include the following types:

— B-spline surfaces;
— rectangular trimmed surfaces, curve bounded surfaces, rectangular composite surfaces, sur-

face patches, offset surfaces, and surface replicas which refer to a B-spline surface as basis or
parent surface.
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6.8.11 surface_style parameter_line

A surface_style_parameter_line is the surface style that is applied to the iso—parameter lines
on a surface.

EXPRESS specification:

*)
ENTITY

surface_style_parameter_line;

stylle_of_parameter_lines : curve_or_render;

dire
WHERE
WR1:

ction_counts : SET [1:2] OF direction_count_select;

(HIINDEX(SELF.direction_counts) = 1)
X0R

(TYPEOF (SELF.direction_counts[1]) <>

TYPEOF (SELF.direction_counts[2]));

END_ENTITY;

(*
Attrib

ite definitions:

style._

direct]
of iso—

Forma|

bf_parameter_lines: the style for the iso—parameter cipves of a surface.

ion_counts: a set of u_direction_count and v_direction_count indicating the number
parameter curves in the u and v directions.

| propositions:

WR1
type.

If there are two members of the direction_counts set, they shall not be of the same

6.8.1

A sur

2 surface_style rendering

face_style_rendering allows the realistic visualization of surfaces by use of rendering

techniques. The effect of the reflectance calculation shall be as if the calculation is performed

in the
EXPR]

coordinate—systemdn-which the camera_model is founded.

bSS specification:

*)

ENTITY]
ren
surf]

END_EN|

surfacesstyle_rendering;

ring .method : shading_surface_method;
cezcotour . colour;

ITY;

(*

Attribute definitions:

rendering_method: the method for interpolating colours across surfaces.

surface_colour: the colour used to render the surface.

6.8.13 surface_style rendering with _properties

A surface_style_rendering with_properties allows the realistic visualization of surfaces with
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properties which determine transparency and reflection characteristics.
EXPRESS specification:
*)
ENTITY surface_style_rendering_with_properties
SUBTYPE OF (surface_style_rendering);

Pvnpnrfine - SET [1-2] QF rpndnring_'{\rﬁpnrfine_en'lnr+;
WHERE
WR1i: (HIINDEX(SELF.properties) = 1)
X0R

(TYPEOF (SELF.properties[1]) <> TYPEOF(SELF.properties[2]));
END_ENTITY;
*

Attribute definitions:

properties: the collection of rendering properties for a surface.

f'ormal propositions:

WR1: All of the properties shall be of different types.

5.8.14 surface_style reflectance_ambient

A surface_style_reflectance_ambient specifiés*the ambient part of the reflectance behgviour
bf a surface.

NOTES

1 — The reflectance calculation is(conceptually applied at one or more points on a surface bding lit
and shaded and produces a cdlour at such points. Input to the reflectance calculation includes the
position at which the reflectance equation is to be applied, the surface normal, the surface colour at
that position, the light sources, and the three-dimensional camera model.

2 — Suggested reflectance equations can be found in Annex D.
[ XPRESS specification:
k)

ENTITY surface_style_reflectance_ambient;
ambient ‘weflectance : REAL;

END_ENTITY;

*

tt+ribute definitions:

ambient_reflectance: the reflectance coefficient for the ambient part of the reflectance equa-
tion.

6.8.15 surface_style_reflectance_ambient_diffuse

A surface_style_reflectance_ambient_diffuse specifies the diffuse part of the reflectance be-
haviour of a surface.

NOTE - Suggested reflectance equations can be found in Annex D.
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EXPRESS specification:

*)

ENTITY surface_style_reflectance_ambient_diffuse
SUBTYPE OF (surface_style_reflectance_ambient);
diffuse_reflectance : REAL;

END_ENTITY;
(*
Attribute definitions:
diffusL_reﬂectance: the reflectance coefficient for the diffuse part of the reflectance eguation.
6.8.16 surface_style reflectance_ambient_diffuse_specular
The syirface_style reflectance_ambient_diffuse_specular specifies the specular part of the
reflectpnce behaviour of a surface.
NPTE - Suggested reflectance equations can be found in Annex D,

EXPRESS specification:
*)
ENTITY surface_style_reflectance_ambient_diffuse_specular

SUBTYPE OF (surface_style_reflectance_ambient_diffuse);

spedqular_reflectance : REAL;

spedqular_exponent : REAL;

spedular_colour : colour;
END_ENTITY;
(*
Attribpte definitions:
specujar_reflectance: the reflectance coefficient for the specular part of the reflectance equa-
tion.
specular_exponent: the éxponent for the specular part of the reflectance equation.
specular_colour: the colour for the specular part of the reflectance equation.
6.8.17 surface_style _transparent
A surface:style_transparent is the surface rendering property that specifies the degree of
transp 1‘13“(‘“}7 n‘r a3 C‘lT‘fL\I‘O

EXPRESS specification:

*)
ENTITY
tran
WHERE
WR1:
END_EN
(*

surface_style_transparent;
sparency : REAL;

{0.0 <= transparency <= 1.0};
TITY;

Attribute definitions:

120



https://standardsiso.com/api/?name=da9974d39589a4d5163312b7a517fd99

©I1s0 ISO 10303-46:1994(E)

transparency: the degree of transparency indicated by the percentage of light traversing the
surface.

Formal propositions:

WR1: The transparency shall be between 0.0 and 1.0.

6.9 Presentation appearance schema entity definitions: pre-
sentation styles for text

6.9.1 text style

A text_style specifies the presentation style for annotation text.
[EXPRESS specification:

)
ENTITY text_style;
name : label;
character_appearance : character_style_select;
END_ENTITY;
(*

Attribute definitions:

name: the word, or group of words, by which the text_style is referred to.

character_appearance: the character style to be used for presenting the text.

6.9.2 character_glyph style_stroke

A character_glyph_styleZstroke is a character glyph style for text that is made up of ¢urves
rather than closed regions.

EXPRESS specification:

)

ENTITY character_glyph_style_stroke;

stroke_style : curve_style;

END_ENTITY;
*

ttribute definitions:

stroke_style: the curve_style applied to the curves which define a character_glyph_symbol -
stroke.

6.9.3 character_glyph_style_outline

A character_glyph_style_outline is a character glyph style for text that is made up of closed
regions rather than curves.

EXPRESS specification:
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*)

ENTITY character_glyph_style_outline;
outline_style : curve_style;

END_ENTITY;
(*
Attribpre-definitons:
outlirfe_style: the curve_style applied to the curves which define a character_glyph_symbol.
outlife.
6.9.4 character_glyph_style outline with_characteristics
A chgracter_glyph_style_outline_with_characteristics is a character_ glyph_style_out-
line with additional characteristics to be applied to the regions of thé_character_glyph._-
style_putline.
EXPRESS specification:
*)
ENTITY character_glyph_style_outline _with_characteristics
SUBTYPE OF (character_glyph_style_outline);
chagacteristics : fill_area_style;
END_ENTITY;
(*

Attriblute definitions:

charaLteristics: the characteristics about the regions of the character glyph.

6.9.1

A tex
text f

EXPR

»  text_style_for_defined _font

t _style_for_defined _font.is a character glyph style for pre—defined or externally defined
nts.

[°SS specification:

*)
ENTITY

text
END_EN
(*

text_stylé/for_defined_font;
_colour~ 'colour;
[ TITY;

Attriblute/definitions:

text_colour: the colour to be used for presenting the text.

6.9.6 text_style_ with_justification

A text_style_with_justification is a text_style that specifies the justification of text.
EXPRESS specification:

*)

ENTITY text_style_with_justification
SUBTYPE OF (text_style);
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Attribute definitions:

justification: the method of text justification in a line.

',W
e+
[¢]
¥
e+
wn
e
A
ot
o
ol

fhe character boxes within the text.
EXPRESS specification:

¥)
ENTITY text_style_with_box_characteristics
SUBTYPE OF (text_style);
characteristics : SET [1:4] OF box_characteristic_select}
WHERE
WR1: SIZEOF( QUERY( c1 <* SELF.characteristics |
SIZEOF( QUERY( c2 <* SELF.characteristics - ‘cl |
TYPEOF (c1) = TYPEOF (c2)
)) >0
)) = 0;

END_ENTITY;
*

Attribute definitions:

¢haracteristics: the characteristics of the character boxes. These characteristics detes
Ieight, width, rotation angle, and slant angle of the character boxes.

ormal propositions:

R1: The characteristicsshall be of different types.

9.8 textcstyle_with spacing

EXPRESS specification:

1)
HNTITY text_style_with_spacing

A text_styleiwith_spacing is a text_style that has a spacing defined for the characters.

"

mine

SUBTYPE UF (TextT_style);

character_spacing : character_spacing_select;
END_ENTITY;
(*

Attribute definitions:

character_spacing: the distance between the character boxes of adjacent characters.
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6.9.9 pre_defined character_spacing

A pre_defined_character_spacing is a character spacing for the definition of an application—
specific character spacing.

NOTE - Application Resources or Application Protocols specify the use of this entity.

EXPRfESS specification:

*)

ENTITY pre_defined_character_spacing
SUBTYPE OF (pre_defined_item);

END_ENTITY;

(*

6.9.10 text_style with_mirror

A text_style_with_mirror is a text_style that has a mirroring axis-defined for the characters.
NOTE - Figure 24 shows the definition of text_style_with _mirrek.
EXPRESS specification:

*)

ENTITY text_style_with_mirror
SUBTYPE OF (text_style);
mirgor_placement : axis2_placement;

END_ENTITY;

(*

Attribute definitions:

mirrdr_placement: the placement and orientation of the mirror axis. The mirror axis passes
through the location of the axis2_placement and is parallel to the x axis defined by the
axis2|placement.

6.10| Presentation appearance schema entity definitions: pre-
sentation styles-for symbols

6.10{1 symbol_style

A sy

bol.style is the presentation_style that specifies the visual appearance of annota-

tion_s D015 fe stvle 15 specifled as one o lHore siavies Lo . - Huen-s—ol—-0e—Ss31n-bo
or as a colour to be used in presenting the entire symbol.

EXPRESS specification:

*)
ENTITY symbol_style;
name : label;
style_of_symbol : symbol_style_select;
END_ENTITY;
(*

Attribute definitions:
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Figure 24 — Text style with)mirror

name: the word, or group of words, by which thé’symbol_style is referred to.

pearance of a symbol.

6.10.2 symbol_element’style

A symbol_element_style is\the presentation style that specifies the visual appearance
constituent parts of anndtation_symbols.

EXPRESS specification;

)
ENTITY symbol_-element_style;
style_of_symbol : presentation_style_assignment;
WHERE
WR1: SIZEOF (QUERY ( style <* SELF.style_of_symbol.styles |
’PRESENTATION_APPEARANCE_SCHEMA.SYMBOL_STYLE’ IN
TYPEOF (style))) = 0O;
WR2: NOT (’PRESENTATION_APPEARANCE SCHEMA.’ +

mirror

style_of_symbol: the symbol_element _style or symbol_colour that specifies the visufal ap-

bf the

PRESENTATION_STYLE_BY_CONTEXT’ IN
TYPEOF (SELF.style_of_symbol)

);
END_ENTITY;

(*
Attribute definitions:

style_of_symbol: the presentation_style_assignment for the constituent parts of a symbol.

Formal propositions:
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WRI1: There shall be no symbol_style in the style_of_symbol.

WR2: The style_of_symbol shall not be dependent on a context.

6.10.3 symbol_colour

A symbol_colour is the presentation_style that specifies the colour of annotation_symbaols.

EXPRESS specification:

*)

ENTITY| symbol_colour;
colopr_of_symbol : colour;

END_EN[ITY;

(*

Attribute definitions:

coloun_of_symbol: the colour for the symbol.

6.11| Presentation appearance schema-entity definitions: ap-
proximation tolerances

6.11{1 approximation_tolerance

An approximation_tolerance serves the'visualization requirements of every displayable ele-
ment. [[t specifies the position and shape tolerance of the presented elements in the picture with
respeci to their mathematically exact projected position and shape.

EXPRESS specification:
*)

ENTITY| approximation_tolerance;
tolefrance : tolerance.select;
END_EN[ITY;

(*
Attribute definitions:

tolerapce: ‘the tolerances to be used for approximating curves and surfaces.

NOQTE - If no approximation_tolerance is specified, the accuracy of rendering is implementa-

tion—dependent.

6.11.2 approximation_tolerance_deviation

An approximation_tolerance_deviation specifies a deviation measurement for the approx-
imation of curves and surfaces. The deviation value can be specified in product-shape or
presentation—area space.

EXPRESS specification:
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*)
ENTITY approximation_tolerance_deviation;
tessellation_type : approximation_method;

tolerances : SET [1:2] OF tolerance_deviation_select;
definition_space : product_or_presentation_space;
WHERE
in.d (T TINRALRY ORI T AY 4.0
wivl . \VHLINUDA\OLLL . VULTL AlIIVTO ) = 1)
X0R

(TYPEOF (SELF.tolerances[1]) <> TYPEOF(SELF.tolerances[2]));

END_ENTITY;
*

A ttribute definitions:

tessellation_type: the selected approximation_method which determines the kind ¢f tes-
sellation with which curves and surfaces are approximated by graphical primitives.

tolerances: the set of tolerances which specify the maximum-~allowable deviation for the ap-
broximation of curves and surfaces.

definition_space: the coordinate space in which thetolerances are specified. The tolejances
can be specified in the definition space of the curve of\strface to which the tolerances are applied
br in the definition space of the presentation_aréa which contains the curve or surface.

f'ormal propositions:

WR1: If there are two members of the tolerances set, they shall not be of the same typ¢.

5.11.3 approximation:tolerance_parameter

An approximation_tolerance_parameter specifies an approximation tolerance for curvgs and
urfaces in parameter spacel units.

2 XPRESS specificationy
k)

ENTITY approximation_tolerance_parameter;
toleranceg :VSET [1:2] OF tolerance_parameter_select;

VHERE
WR1: (HIVINDEX (SELF.tolerances) = 1 )
XOR
(TYPEOF (SELF.tolerances[1]) <> TYPEOF (SELF.tolerances[2]));
ENDZENTITY :
(*

Attribute definitions:

tolerances: the set of tolerances used for approximating curves and surfaces. Curves and
surfaces are approximated in such a way that uniform steps in parameter space are taken as the
basis of the approximation. The specified lengths are measured in parameter space units.

Formal propositions:

WRI1: If there are two members of the tolerances set, they shall not be of the same type.
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6.12 Presentation appearance schema entity definitions: oc-
clusion and visibility

6.12.1 occlusion _precedence

An odclusion-precedence 5 @ Telationsip between Two entities that cam hide or blank out
other gntities. This relationship establishes which one is to hide or blank out the other if they
should overlap in a presentation.

This relationship is transitive. If entity A hides entity B, and entity B hides entit§. €', then
entity |A also hides entity C.
This rglationship only applies if the two entities are in the same representatiof:

NPTE - If two such entities overlap and do not participate in an occlusion_precedence relation-
shiip, which entity has precedence is up to the particular implementation #hich presents it.

EXPRESS specification:
*)

ENTITY occlusion_precedence;
higher_precedence : hiding_or_blanking_select;

lowgr_precedence : hiding_or_blanking select;
occllusion_context : representation;
WHERE

WR1: acyclic_occlusion_precedence (SELF, [SELF.lower_precedencel);
END_ENTITY;
(*

Attriblite definitions:

higher_precedence: the entity which-¢an blank or hide the lower_precedence entity.

lower|precedence: the entity(which can be blanked or hidden by the higher_precedence
entity.

occlugion_context: the representation in which the precedence has meaning.

Formal proposition§:

WRI1: An occlusion_precedence entity shall not participate in a tree of hiding_or_blanking_-
select |entities;where the root of the tree is also a leaf of its own tree.

6.12.2—invisibitity

invisibility specifies that a collection of one or more styled_items, elements assigned to a layer
by presentation_style_assignment, or elements of a presentation_representation shall not
be presented.
EXPRESS specification:
*)
ENTITY invisibility;
invisible_items : SET [1:?] OF invisible_item;
END_ENTITY;
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(*
Attribute definitions:

items: a set of styled_items, presentation_layer_assignments, or presentation_r
sentations that are denoted as being invisible.

epre-

5.12.3 context_dependent_invisibility

A context_dependent_invisibility is an invisibility that is applied in the contéxt of a p
br a layer. The elements specified as invisible are invisible only in the context, of the ideq
presentation_set, presentation_representation, or presentation_layér.usage.

EXAMPLE 13 - a symbol is included as an item in two separate viewsy but is to be presen|
only the first view. context_dependent._invisibility is used to specify that the symbol
visibible in the second view, by specifying this view as the context for the invisibility.

f>XPRESS specification:
k)
ENTITY context_dependent_invisibility

SUBTYPE OF (invisibility);
presentation_context : invisibility_context;

END_ENTITY;
*

A ttribute definitions:

presentation_context: the presentation_set, presentation_representation, or pres
ion_layer_usage that provides the context for the specification of invisibility.

6.13 Presentationtappearance schema function definitions

6.13.1 acyclic_occlusion_precedence

[he acyclic_ocelusion_precedence function is a function which checks to see if there §
ree containipg a’set of hiding_or_blanking_select and a given occlusion_precedence
has a hiding-or_blanking_select which is both a root and a leaf of the same subtree. It re
[RUE if'there is no such subtree, and FALSE if there is.

EXPRESS specification:
)

icture
1tified

ted in
1s not

enta-

S any
which
turns

FUNCTION acyclic_occlusion_precedence
( relation : occlusion_precedence;
set_of_lower : SET OF hiding_or_blanking_select ) : BOOLEAN;
LOCAL
x : SET OF occlusion_precedence;

i : INTEGER;
local_set_of_lower : SET OF hiding_or_blanking_ select;
END_LOCAL;
REPEAT i:=1 TO HIINDEX(set_of_lower);
IF relation.higher_precedence :=: set_of_lower[i] THEN
RETURN (FALSE) ;
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END_IF;
END_REPEAT;
x := USEDIN ( relation.higher_precedence,

’PRESENTATION_APPEARANCE_SCHEMA.’+
»OCCLUSION_PRECEDENCE.LOWER_PRECEDENCE’);

local_set_of_lower := set_of_lower + relation.higher_precedence;
IF [STZEUF (X) > O THEN
REPEAT i:=1 TO HIINDEX (x);

If NOT acyclic_occlusion_precedence(x[i] ,

local_set_of_lower) THEN
RETURN (FALSE);

END_IF;
END_REPEAT;

END_IF;

RETURN (TRUE);
END_FUNCTION;
(*

Argunpent definitions:

relatipn: the occlusion_precedence which is tested. ThisNs input to the function.

set_of_lower: the set of items that are referenced dizgctly or indirectly by lower_precedence
of the|relation. This argument is input to the function. On initial input this set contains as its
only element the lower_precedence item of the'relation.

EXPRIESS specification:
*)

END_SCHEMA; -- presentation_appearangce_schema

(*
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7 Presentation resource schema

The following EXPRESS declaration begins the presentation_resource_schema and identifies
the necessary external references.

hnh i ot ot nfalal e e
LA IVDOO0 SPCLUILAUIUIL.

*)

SCHEMA presentation_resource_schema,;

REFERENCE FROM external_reference_schema
(externally_defined_item,
pre_defined_item);

REFERENCE FROM geometry_schema
(axis2_placement,
curve,
geometric_representation_item

);

REFERENCE FROM measure_schema
(length_measure,
positive_length_measure,
positive_ratio_measure,
ratio_measure);

REFERENCE FROM presentation_definition_schema
(annotation_fill_area,
symbol_representation);

REFERENCE FROM representation_schema
(item_in_context,
representation);

REFERENCE FROM support_resource_schema
(identifier;

label,

text)}

NOTES

1 — The schemas referenced above can be found in the following parts of ISO 10303:

external_reference_schema ISO 10303-41
geometry_schema ISO 10303-42
management resources_schema ISO 10303-41
measure_schema ISO 10303-41
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presentation_definition_schema Clause 5 of this part of ISO 10303
representation_schema ISO 10303-43
support_resource_schema ISO 10303-41

2 | The EXPRESS-G diagrams for this schema may be found in Annex E of this part of ISO 10303.

7.1

The su

Introduction

bject of the presentation_resource_schema is the specification of basic reseurdes for pre-

sentatfon. There are three types of information specified in the presentation_resouirce_schemas

This s
symbo

text font resources;
colour definition resources;

geometric resources.

hema specifies the resources necessary for constructioiof character fonts and annotation
fonts. The character fonts and annotation symbel fonts are defined within a local

coordipate system. The characters and annotation §¥mbols may be scaled and transformed

depeng

ing on application usage.

There pre two types of colour definition resources) ‘The first is a direct colour specification based

on the
with a

Geomsd

RGB colour model. The second makes«ise of a colour mapping table to associate a colour
state variable along a continuous seale.

tric resources are geometric elefnents used in this part of ISO 10303 to support miscella-

neous pspects of picture construction.

7.2

7.2.1

The st

assocl

EXPRH

Presentation resource schema type definitions

staircaseZor_linear

aircase_erZlinear type specifies the interpolation method for colours in a colour.-
htion _table.

[SS/specification:

*)

TYPE staircase_or_linear = ENUMERATION OF
(staircase,
linear);

END_TYPE;

(*

Enumerated item definitions:

staircase: The colours are interpolated using a staircase function.

linear:
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7.2.2 presentable_text

A presentable_text is any string which can be presented.
EXPRESS specification:

*)

[YPE presentable_teXt = STRING;
END_TYPE;

*

[nformal propositions:

[P1: The string shall not contain any control characters.

EXAMPLE 14 — IP1 prohibits linefeed and carriage return characters in ‘presentable_text

7.2.3 font_select

he font_select is used for the definition of text_literals-and character_glyph_symbols. It
belects between different sources for text fonts.

[FEXPRESS specification:

k)

[YPE font_select = SELECT
(pre_defined_text_font,
externally_defined_text_font);
END_TYPE;

*

7.3 Presentation resource schema entity definitions

7.3.1 character.glyph_symbol

A character_glyph’Zsymbol contains the geometric representation of a character.
[>XPRESS specification:
k)

ENTITY_character_glyph_symbol
SUBTYPE OF (symbol_representation);

character_box : planar_extent;

baseline ratio : ratjo measure:
DERIVE

box_height : length_measure := character_box.size_in_y;
WHERE

WR1: {0.0 <= baseline_ratio <= 1.0};
WR2: item_in_context(SELF.character_box,
SELF\representation.context_of_items);
WR3: ’MEASURE_SCHEMA.POSITIVE_LENGTH_MEASURE’
IN TYPEOF (SELF.box_height);
END_ENTITY;
(*
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Attribute definitions:

character_box: a rectangular box defining the extent of a character glyph. The character._-
box can be slanted by the text_style to produce slanted character glyphs.

baseline_ratio: the location of the baseline of the character glyph relative to the character.-
box. [When character glyphs are composed o {oTn a Text literat, the baselines of adjacemt
glyphq are aligned. The character baseline is parallel to the x axis of the character_box. @le
specified value indicates the distance between the x axis of the character_box and the baseline
as rat{o of box_height.

NIOTE - x axis and extent of the character box are defined by planar_extent, clause 7.3.17.

EKXKAMPLE 15 - A baseline_ratio of 0.0 specifies that the baseline of the¢ character glyph and x
aXis are identical. A baseline_ratio of 0.5 specifies that the baseline of the)character glyph divides
the character_box in the middle of its height.

box_RHeight: the height of the character_box.
Formgl propositions:

WR1} The baseline_ratio ranges between 0.0 and 1.0¢

WR2t The character_box shall be in the contextiof the text_symbol.

WR2: The box_height shall be a positive_léngth_measure.
NOTE - Figure 25 illustrates the typéstand definition of character glyph symbols.

7.3.2 character_glyph:symbol_stroke

A character_glyph_symbol:stroke is a character_glyph_symbol where the geometry of the
glyph [is described by a set)of curves.

EXPRIESS specification:

*)

ENTITY character_glyph_symbol_stroke
SUBTYPE QF (character_glyph_symbol);
strokes. i SET [1:?] OF curve;

WHERE

WR1: SELF.strokes <= SELF\representation.items;
END_ENTITY;
(*

Attribute definitions:

strokes: the set of curves that define the geometry of the character glyph.

Formal propositions:

WR1: All the curves making up the character glyph shall be contained in the set of items.
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Character glyph symbol types:
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4

outline stroke

Character: A

baseline a
-
/ character coordinate system

character_box[1]

characterbex[2]

Figure 25 — Character glyph symbols

7.3.3 character_glyph_symbol_outline

A character_glyphasymbol_outline is a character_glyph_symbol where the geome

he glyph is described by a set of annotation_fill_areas.
EXPRESS specification:

)i

)
INTITY ‘Character_glyph_symbol_outline
SUBTYPE OF (character_glyph_symbol);

outlines : SET [1:?] OF annotation_fill_area;

WHERE

WR1: SELF.outlines <= SELF\representation.items;

END_ENTITY;
(*

Attribute definitions:

ISO 10303-46:1994(E)

ry of

outlines: the set of annotation_fill_areas that define the geometry of the character glyph.

Formal propositions:

WR1: All the fill areas making up the character glyph shall be contained in the set of items.
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7.3.4 character_glyph _font_usage

A character_glyph_font_usage specifies the participation of a character_glyph_symbol in

a text_font.

EXPRESS specification:

*)

ENTITY character_glyph_font_usage;
character : character_glyph_symbol;
font : text_font;

END_ENTITY;

(*

Attribute definitions:

charalcter: the character_glyph_symbol that is part of the font.

font: |the text_font to which the character_glyph_symbol is assigied.

7.3.% text_font

A texf_font is the identification of a specific character font.
EXPRESS specification:

*)
ENTITY text_font;
id : identifier;
name : label;
desdqription : text;
INVERYE
glyghs : SET [1:7] OF character_glyph_font_usage FOR font;
END_ENTITY;
(*

Attriblite definitions: ,
id: the identification-ef-the text_font.

name] the word,or group of words, by which the text_font is referred to.

description: text that relates the nature of the text_font.

glyphs: the set of character_glyph_font_usages that identify the character_glyph_symbols
that participate in the text_font.

EXAMPLE 16 — Examples for character fonts are Courier 12, Times 10, Helvetica Bold 14, 0815,
ABC.

7.3.6 text_font_family

A text_font_family is the identification of a related collection of text_fonts.

EXPRESS specification:
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*)
ENTITY text_font_family;
id : identifier;
name : label;
description : text;
INVERSE
Tonts © SET 1171 OF Text_font_in_family FOR family;

END_ENTITY;
*

Attribute definitions:

1d: the identification of the text_font_family.
hame: the word, or group of words, by which the text_font_family is‘referred to.
description: text that relates the nature of the text_font_family:

fonts: the set of text_font_in_familys that identify the text_fonts that participate ip the
text_font_family.

(.3.7 text_font_in_family

A text_font_in_family specifies the participation of a text_font in a text_font_family.
EXPRESS specification:

1)
BENTITY text_font_in_family;

font : text_font;
family : text_font_familyy
BND_ENTITY;

%*

Attribute definitions:

font: the text-font that is part of the family.

family: thetext_font_family to which the text_font is assigned.

EXAMPLE 17 - Some font families are Courier and Helvetica. Fonts in these families irlclude
Courier 12, Helvetica Bold 14, respectively.

7.3.8 externally_defined_text_font

An externally_defined _text_font is an external reference to a text font.
EXPRESS specification:

*)

ENTITY externally_defined_text_font
SUBTYPE OF (externally_defined_item);

END_ENTITY;

(*
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7.3.9 pre_defined_text_font

A pre_defined_text_font is a text font provided for the definition of an application—specific
font.

NOTE - Application Resources or Application Protocols specify the use of this entity.

EXPRESS specification:

*)

ENTITY pre_defined_text_font
SUBTYPE OF (pre_defined_item);

END_ENTITY;

(*

7.3.10 colour

A coldur defines a basic appearance property of an element with respect to the light reflected
by it.
EXPRESS specification:
*)
ENTITY colour;
END_ENTITY;

(*

7.3.11 colour_specification

A colpur_specification contains a colour definition which refers directly to a specific colour
space.

EKAMPLE 18 - Colour spaces'are RGB, HLS, HSV, and CIE. More details about these colour
sfjaces can be found in [12](

NIOTE - Only RGB colours are supported by this part of ISO 10303. This entity provides for later
extension.

EXPREESS specification’:
*)

ENTITY colouxrsspecification
SUBTYPE: OF- (colour);
name (i-label;

END_ENFFT¥;

(*

Attribute definitions:

name: the word, or group of words, by which the colour_specification is referred to.

7.3.12 colour_rgb

A colour_rgb defines a colour by specifying the intensity of red, green, and blue.
EXPRESS specification:
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*)
ENTITY colour_rgb
SUBTYPE OF (colour_specification);
red : REAL;
green : REAL;
blue : REAL;

ISO 10303-46:1994(E)

[WHERE

WR1: {0.0 <= red <= 1.0};
WR2: {0.0 <= green <= 1.0};
WR3: {0.0 <= blue <= 1.0};
END_ENTITY;

(*

Attribute definitions:

Formal propositions:

7.3.13 colour_associated

variables to achieve a (remndered picture.

NOZTES

red: the intensity of the red colour component.
green: the intensity of the green colour component.

blue: the intensity of the blue colour component.

[WR1: The intensity of the red colour component-shall be between 0.0 and 1.0.
[WR2: The intensity of the green componentishall be between 0.0 and 1.0.

[WR3: The intensity of the blue compeonent shall be between 0.0 and 1.0.

1'- State variables are often used to specify physical quantities.

The colour_associated entity defines a colour for the visualization of one-dimensional state

The colour at specific positions of a curve or sur-

face is derived from (the values of the state variables and the colour_association_tablel The
positions for which tlie colours are derived depend on the shading_curve_method or the shad-
ing_surface_method assigned to the curve or surface, respectively. The derived coloufrs are
interpolated<aecording to the shading method appearance attribute.

2 — The interpolation of colours across curves and surfaces is described in 6.3.17 and 6.3.21.

EXPRESS specification:
*)

ENTITY colour_associated
SUBTYPE OF (colour);
name : colour;

variable_to_be_shown : SET [1:7?] OF REAL;
mapping : colour_association_table;

END_ENTITY;
(*
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Attribute definitions:

name: the word, or group of words, by which the colour_asscociated is referred to.

variable_to_be_shown: the set of state variables are the one-dimensional values to be visual-
ized by colours.

mapping: the colour_association_table used to derive the colour.

7.3.14 colour_association_table

A colpur_association_table defines the mapping of a one-dimensional staté*yvariable space
into a[colour space.

The cplour_association_table contains state variable values that are agsoeiated with a colour.
When|the value of a state variable is between two fixed state variable walues, the colour shall be
calculgted by either staircase or linear interpolation.

EXPRESS specification:
*)

ENTITY colour_association_table;
disqrete_states_with_colours : LIST [1:?] OF state&’/variable_with_colour;
intdqrpolation_type : staircase_or_linear;

END_ENTITY;

(*

Attribte definitions:

discrdqte_states_with_colours: a list.of\ohe-dimensional state variable values that are associ-
ated with colour.

interpgolation_type: the methaod of interpolation to be used.

7.3.15 state_variable_with_colour

A state_variable_ with_colour associates a single fixed state variable with a colour_specification.

EXPRESS specification:

*)

ENTITYls¥ate—variable—with—eotlotur:
state_variable : REAL;
associated_colour : colour_specification;

END_ENTITY;

(*

Attribute definitions:

state_variable: the value of a one-dimensional state_variable.

EXAMPLE 19 - Physical state variables are temperature and stress components.
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associated_colour: the colour_specification associated with the state_variable.

7.3.16 pre_defined_colour

A pre_defined_colour is provided to allow an application—specific colour definition.

NOTE - Application Resources or Application Protocols specify the use of this entity. The
defined_colour entity further enables Application Resources or Application Protocols t6fix
values or components of colour values for their particular uses.

[EXPRESS specification:

)

ENTITY pre_defined_colour

SUBTYPE OF (pre_defined_item, colour);
END_ENTITY;

(*

7.3.17 planar_extent

A planar_extent specifies an extent in both directions:of a two—dimensional coordinate sys
EXPRESS specification:

*)

ENTITY planar_extent

SUBTYPE OF (geometric_representation_item);
size_in_x : length_measure;

size_in_y : length_measure;

END_ENTITY;

*

Attribute definitions:

s5ize_in_x: the extent i the x axis direction.

bize_in_y: the extent in the y axis direction.

7.3.18 _planar_box

A planar_box specifies an arbitrary rectangular box and its location in a two—dimen
tartesian coordinate system.

pre_-
colour

tem.

sional

YPRESS cnacifiootion .

ARRESS-spectieation:
*)
ENTITY planar_box
SUBTYPE OF (planar_extent);
placement: axis2_placement;
END_ENTITY;
(*

Attribute definitions:

placement: the position and orientation of the bottom-left corner of the box. The attributes

of the supertype define the length of the sides of the box along the positive x and y axes.

141


https://standardsiso.com/api/?name=da9974d39589a4d5163312b7a517fd99

ISO

7.3.

10303-46:1994(E) ©1s0

19 presentation_scaled_placement

The presentation_scaled_placement is a geometric_representation_item provided to sup-
port the definition of graphical_transformations.

NOTE - graphical_transformation is defined in 4.4.12.

EXPRESS specification:

*)
ENTIT
SUB

pladement : axis2_placement;
scaling : positive_ratio_measure;

END_E
(*

Attribjute definitions:

Y presentation_scaled_placement
TYPE OF (geometric_representation_item);

NTITY;

placement: a placement used to define rotation and translation.

scaling: the scaling that is part of the transformation.
EXPRIESS specification:

*)
END_S
(*
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Annex A

(normative)

Short names of entities

ool a—A e deoe PO -
A TC 1) PTOVIUC O dl OTC C v,

ISO 10303-46:1994(E)

on the use of short names are found in the implementation methods included in ISO103)

Table A.1 — Short names of entities
Entity names Short ngmes
ANNOTATION_CURVE_.OCCURRENCE ANCROC
ANNOTATION_FILL_AREA ANFLAR
ANNOTATION_FILL_.AREA_OCCURRENCE AFAO
ANNOTATION_OCCURRENCE ANNO(C
ANNOTATION_.OCCURRENCE_RELATIONSHIP ANOCRL
ANNOTATION_POINT_OCCURRENCE ANPNQC
ANNOTATION_SYMBOL ANNSYM
ANNOTATION_SYMBOL_OCCURRENCE ANSYQC
ANNOTATION_TABLE ANNTHL
ANNOTATION_TABLE.OCCURRENCE ANTBQC
ANNOTATION_TEXT ANNTXNT
ANNOTATION_TEXT_CHARACTER ANTX({H
ANNOTATIONZTEXT_-OCCURRENCE ANTXQC
ANNOTATION_TEXT_WITH_ASSOCIATED_CURVES ATWAC(
ANNOTATION_TEXT_WITH_BLANKING_BOX ATWBEB
ANNOTATION_TEXT_WITH_DELINEATION ATWD
ANNOTATION_TEXT WITH_EXTENT ATWE
APPROXIMATION_TOLERANCE APPTLR
APPROXIMATION_TOLERANCE_DEVIATION APTLDV
APPROXIMATION_TOLERANCE_PARAMETER APTLPR
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Entity names Short names
ARFADERPENDENEANNOFAHONREPRESIENFATON ADAR
ARHBHA_IN_SET ARINST,
BA(JKGROUND_COLOUR BCKCLR
CAMERA_IMAGE CMRIMG
CAMERA_MODEL CMRMDL
CAMERA_MODEL_D2 CMMDD2
CAMERA_MODEL_D2_SHAPE_CLIPPING CMDSC
CAMERA_MODEL_D3 CMMDD3
CAMERA_MODEL_D3_MULTI_CLIPPING CMDMC
CAMERA_MODEL_D3_WITH_HLHSR CMDWH
CAMERA_MODEL_WITH_LIGHT_SOURCES CMWLS
CAMERA_USAGE CMRUSG
CHARACTER_.GLYPH_FONT_USAGE CGFU
CHARACTER_-GLYPH_STYLE_OUTEINE CGO
CHARACTER_-GLYPH_STYLE.OUTLINE_WITH_CHARACTERISTICS CGSOWC -
CHARACTER.GLYPH_STYLE_STROKE CGS
CHARACTER_-GLYPH:SYMBOL CHGLSY
CHARRACTER_-GIYPH_SYMBOL_OUTLINE CGSO
CHARRACTER_GLYPH_SYMBOL_STROKE CGSS
COLPUR COLOUR
COLPDUR-ASSOCIATED CLRASS
COLOUR-ASSOCIATION_TABLE CLASTB
COLOUR-RGB CLRRGB
COLOUR_SPECIFICATION CLRSPC
COMPOSITE_TEXT CMPTXT
COMPOSITE_-TEXT _WITH_ASSOCIATED_CURVES CTWAC
COMPOSITE_.TEXT WITH_BLANKING_BOX CTWBB
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Table A.1 (continued)

Entity names Short names
COMPOSHE-T XYW H-BEANEATION €TWD
COMPOSITE_. TEXT_WITH_EXTENT CTWE
CONTEXT_-DEPENDENT_INVISIBILITY CNDPIN
CONTEXT_DEPENDENT_OVER_RIDING_STYLED_ITEM CDORS|
CURVESTYLE CRVSTY
CURVESTYLE_CURVE_PATTERN CSCP
CURVESTYLE_CURVE_PATTERN_SET CSCPS
CURVESTYLE_FONT CRSTFN
CURVESTYLE_FONT_AND_SCALING CSFAS
CURVESTYLE_FONT_PATTERN CSFP
CURVESTYLE_RENDERING CRSTRN
CURVESTYLE_WIDE CRSTWD
CURVESTYLE_WITH_ENDS_AND_CORNERS CSWEAIC
CURVESTYLE_WITH_EXTENSION CSWE
DEFINED_CHARACTER-GLYPH : DFCHG|L
DEFINED_SYMBOL DFNSYM
DEFINED_TABIE DFNTBL
EXTERNALLY-DEFINED_CHARACTER_GLYPH EDCG
EXTERNALLY _DEFINED_CURVE_FONT EDCF
EXTERNALLY_DEFINED _HATCH_STYLE EDHS
EXTERNALLY_DEFINED_STYLE EXDFST
EXTERNALLY_DEFINED_SYMBOL EXDFSY
EXTERNALLY_DEFINED_TEXT_FONT EDTF
EXTERNALLY_DEFINED_TILE EXDFTL
EXTERNALLY_DEFINED_TILESTYLE EDTS
FILL_LAREA_STYLE FLARST
FILL_AREA STYLE_COLOUR FASC
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Entity names Short names
FILIARFASTYHEHATAHHNG s
FILI_AREA STYLE_TILES FAST
FILI]_ AREA STYLE_TILE_.COLOURED_REGION FASTER
FILI_AREA STYLE_TILE_.CURVE_WITH.STYLE FASTCW
FILI_AREA_STYLE_TILE_.SYMBOL_WITH_STYLE FASTSW
GRAPHICAL_-TRANSFORMATION GRPTRN
INVISIBILITY INVSBL
LIGq{T_SOURCE LGHSRC
LIGI|IT_SOURCE_AMBIENT LGSRAM
LIG]I{T_SOURCE_DIRECTIONAL LGSRDR
LIGHT_SOURCE_POSITIONAL LGSRPS
LIGHT_SOURCE_SPOT LGSRSP
OC({LUSION_PRECEDENCE OCCPRC
ONH_DIRECTION_REPEAT _FACTOR ODRF
OVHR_RIDING_STYLED_ITEM ORSI
PLAINAR_BOX PLNBX
PLANAR_EXTENT PLNEXT
POINT.STYLE PNTSTY
PRESENTATION_AREA PRSAR
PRHESENTATION_LAYER_ASSIGNMENT PRLYAS
PRESENTATION_LAYER_USAGE PRLYUS
PRESENTATION_REPRESENTATION PRSRPR
PRESENTATION_REPRESENTATION_RELATIONSHIP PRRPRL
PRESENTATION_SCALED_PLACEMENT PRSCPL
PRESENTATION_SET PRSST
PRESENTATION_SIZE PRSSZ
PRESENTATION_STYLE_ASSIGNMENT PRSTAS
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Table A.1 (continued)

Entity names Short names
PRESENTATION STYLE BY CONTEXT PSBC
PRESENTATION_VIEW PRSVW
PRESENTED_ITEM PRSITM
PRESENTED_ITEM_REPRESENTATION PRITRP
PRE_DEFINED_CHARACTER_GLYPH PDCG
PRE_DEFINED_CHARACTER_SPACING PDCS
PRE_DEFINED_COLOUR PRDF(L
PRE_DEFINED_CURVE_FONT PDCF
PRE_DEFINED_HATCH_STYLE PDHS
PRE_DEFINED_MARKER PRDFMR
PRE_DEFINED_PRESENTATION_STYLE PDPS
PRE_DEFINED _SIZE PRDFSY.
PRE_DEFINED_SURFACE_SIDE_STYLE PDSSS
PRE_DEFINED_SYMBOL PRDFSY
PRE_DEFINED_TEXT_FONT PDTF
PRE_DEFINED_TILE PRDFT[L
PRE_DEFINED THE_STYLE PDTS
PRODUCT_DATA_REPRESENTATION_VIEW PDRV
REPRESENTATION_ITEM_DEPENDENT_LAYER_ASSIGNMENT RIDLA
STAFE-VARIABLE_WITH_COLOUR SVWC
STYLED_ITEM STYITM
SURFACE_RENDERING_PROPERTIES SRRNPR
SURFACE_SIDESTYLE SRSDST
SURFACE_STYLE_BOUNDARY SRSTBN
SURFACE_STYLE_.CONTROL_GRID SSCG
SURFACE_STYLE_FILL_AREA SSFA
SURFACE_STYLE_PARAMETER_LINE SSPL
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Entity names Short names
SUREACE STNLE REFLLCTANCE AMBIENT S5RA
SURIFACE.SSTYLE_REFLECTANCE_AMBIENT_DIFFUSE SSRAD
SURFACE.SSTYLE_REFLECTANCE_AMBIENT_DIFFUSE_SPECULAR SSRADS
SURFACE_STYLE_RENDERING SRSTRN
SURFACE.STYLE_RENDERING_WITH_PROPERTIES SSRWP
SURFACE.STYLE_SEGMENTATION_CURVE SSSC
SURFACE_STYLE_SILHOUETTE SRSTSL
SURJFACE.STYLE_.TRANSPARENT SRSTTR
SURFACESTYLE_USAGE SRSTUS
SYMBOL_COLOUR SYMCLR
SYMBOL_ELEMENT_STYLE SYELST
SYMBOL_REPRESENTATION SYMRPR
SYMBOL_REPRESENTATION_MAP SYRPMP
SYMBOL_REPRESENTATION_RELATIONSHIP SYRPRL
SYMBOL_REPRESENTATION.WITH_.BLANKING_BOX SRWBB
SYMBOL_STYLE SYMSTY
SYMBOL_TARGET SYMTRG
TABLE_RECORDIELD REPRESENTATION TRFR
TABLE_RECORD_FIELD _REPRESENTATION _WITH_CLIPPING_BOX TRFRWC
TABLE_RECORD_REPRESENTATION TBRCRP
TABLE-REPRESENTATION TBLRPR
TABLE_REPRESENTATION_RELATIONSHIP TBRPRL
TABLE_-TEXT_RELATIONSHIP TBTXRL
TEXT_FONT TXTENT
TEXT_FONT_FAMILY TXFNFM
TEXT_FONTIN_FAMILY TFIF
TEXT_LITERAL TXTLTR
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Table A.1 (concluded)

Entity names Short names
XA HRATWHFHASSOCIATHD-CHRVSS FHAVAG
TEXT_LITERAL_-WITH_BLANKING_BOX TLWBE
TEXT_LITERAL_-WITH_DELINEATION TLWD
TEXT_LITERAL_-WITH_EXTENT TLWE
TEXTSTRING_REPRESENTATION TXSTRP
TEXTSTYLE TXTSTIY
TEXT.STYLE_FOR_DEFINED_FONT TSFDF
TEXTSTYLE_-WITH_BOX_CHARACTERISTICS TSWB(
TEXTSTYLE_WITH_JUSTIFICATION TSWJ
TEXTSTYLE_-WITH_MIRROR TSWM
TEXT STYLE_-WITH_SPACING TSWS
TWO_DIRECTION_REPEAT_FACTOR: TDRF
VIEW_DEPENDENT_ANNOTATION_REPRESENTATION VDAR
VIEW_VOLUME VWVLM
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Annex B

(normative)

Information object registration

B.1 [ Document identification

In ordpr to provide for unambiguous identification of an information object in an open system,
the objject identifier

{ iso standard 10303 part(46) version(1) }

is assigned to this part of ISO 10303. The meaning of this value is defined in(}50 8824-1, and
is desdribed in ISO 10303-1.

B.2 | Schema identification

B.2.l presentation organisation_schema‘identification

In order to provide for unambiguous identification of the presentation_organisation_schema in
an op4n system, the object identifier

{ ido standard 10303 part(46) version(1) object{}') presentation-organisation-schema(1) }

is assigned to the presentation_organisation_schema schema (see clause 4). The meaning of this

value {s defined in ISO 8824-1, and is described in ISO 10303-1.

B.2.2 presentation_definition_schema identification

In order to provide for unampigwous identification of the presentation_definition_schema in an
open qystem, the object identifier

{liso standard 10308 part(46) version(1) object(1) presentation-definition-schema(2) }

is assigned to the presentation_definition_schema schema (see clause 5). The meaning of this
value {s defined inISO 8824-1, and is described in ISO 10303-1.

B.2.B < presentation_appearance_schema identification

In order to provide for unambiguous identification of the presentation_appearance_schema in an
open system, the object identifier

{ iso standard 10303 part(46) version(1) object(1) presentation-appearance-schema(3) }

is assigned to the presentation_appearance_schema schema (see clause 6). The meaning of this
value is defined in ISO 8824-1, and is described in ISO 10303-1.
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B.2.4 presentation _resource_schema identification

In order to provide for unambiguous identification of the presentation.resource_schema in an
open system, the object identifier

{ iso standard 10303 part(46) version(1) object(1) presentation-resource-schema(4) }

s assigned to the presentation_resource_schema schema (see clause 7). The meaning of thig value
s defined in ISO 8824-1, and is described in ISO 10303-1.
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Annex C

(informative)

Computer—interpretable listings

o - - Taty nl .
0 he Sha name nd ng o e XPR peciiied

text or annotation is included. This annex is provided only. in
computer-interpretable form.

NIOTE - The information provided on this diskette is informative; the normative text is(that con-
dined in the body of this part of ISO 10303.
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Annex D

(informative)

ISO 10303-46:1994(E)

Technical discussions

|D.1 Symbols used in reflectance equations

TCable D.1 is taken from ISO/IEC 9592-4, Annex E.

Symbol Description

DataType Source

Table D.1 — PHIGS PLUS annex E : Variable definition and-their sources

d

[+

P

N~ N

€

Cly CQ

»

e

i~

»

o

5@090;“%

S
ST S S A

Q0

»

b oifrceleacand:
Sout s

light source definition

light source colour

light source position

light source concentration exponent
attenuation coefficients

spread angle

light attenuation

object position

object diffuse colour

object specular eélour

object specularcexponent

ambient reflection coefficient

diffuse reflection coefficient

specilar reflection coefficient
ufniit-Vvector from object to eye point
unit reflection vector from object

unit vector from object to light source
unit normal vector to object

ambient contribution from light source
diffuse contribution from light source
specular contribution from light source

3xR
COLRV
3xR

3xR
3xR
NORM
COLRV
COLRV
COLRV

(1)

N~
b

~~~

SN TN TN TN N TN TN TN N TN N N N N N N
RN W N NN OLOLOU OO R W N =
S e S S e e e N N N e e N N e N N e e S

[\

calculated

AN S

light source representation

explicit or derived from object geometry
colour table, direct colour, vertex colour, back interior colour
surface or back area properties
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Suggested reflectance equations

The following equations are taken from ISO/IEC 9592-4. Annex E:

The result of the reflectance equation evaluated at the point on a primitive is a single colour
that is the sum of the individual components, C, + Cy + Cs, of all the currently active light

source
N
2 (C4
=1

For ar]

For di

For p

S:
.+ Cq; +Cs;); N = total number of the light sources

hbient light sources

C, = K,L.O4
Cy 0
Cs =0
ectional light sources
C, =0
Cy = Kab,Ou(V, V)
— O

psitional light sources

C, =0
I(dOch(f/'n . ‘—/‘I)La
Cy, = KOsLo(V. V)L,

Q
I

For on

espot light source

(Contributions from one spot light sources will be zero if V; is outside the cone of influence of
the light source.)
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Light attenuation may be calculated as follows:

1
Cl + C2 ||6p - Ep“

a

Light reflection vector may be calculated as follows:

V, = 2V, - V)V, -V,

In all cases, a dot product resulting in a negative value will be replaced by 0.
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Annex E

(informative)

EXPRESS-G diagrams

Figures—t-tthrough—+=2—corresporrd—to—theEXPRESS tistimggiver TmammexA—Tie—figures
use the¢ EXPRESS-G graphical notation for the EXPRESS language. EXPRESS-G is defined in
annex [D of ISO 10303-11.
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Figure E.1 — presentation-organisation_schema — EXPRESS-G diagram 1 of 7
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Figure E.2 — presentation_organisation_schema — EXPRESS-G diagram 2 of 7
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Figure E.3 — présentation_organisation_schema - EXPRESS-G diagram 3 of 7
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