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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has

the right t

be rnprncnnfnd on-that committee.International nrgnni7:\1‘innc, gn\/nrnmnntnl and npon-governm antal, in

liaison wi
Commissi

Internatioal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart'3.

h 1SO, also take part in the work. ISO collaborates closely with the International Electrotg¢chnical
pn (IEC) on all matters of electrotechnical standardization.

Draft Intenational Standards adopted by the technical committees are circulated to the member bodies fol voting.

Publicatio

Attention

patent rigts. ISO shall not be held responsible for identifying any or all such patentrights.

N as an International Standard requires approval by at least 75 % of the member-bodies casting a jote.

s drawn to the possibility that some of the elements of this part of IS©,10303 may be the supject of

Internatioal Standard 1SO 10303-504 was prepared by Technical Committee ISO/TC 184, Industrial autpmation

systems 4

This Inter

nd integration, Subcommittee SC 4, Industrial data.

hational Standard is organized as a series of parts, each published separately. The parts of 1IS@ 10303

fall into ome of the following series: description methods integrated’resources, application protocols, abstfact test

suites, im

A complete list of parts of ISO 10303 is available from the internet:

http:/

Annexes 4

blementation methods, and conformance testing. The Series are described in ISO 10303-1.

Www.nist.gov/sc4/editing/stepltitles/

\ and B form a normative part of this-part of ISO 10303. Annexes C and D are for information only
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Introduction

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

This International Standard is organized as a series of parts, each published separately. The partts of ISO
10303 fall into one of the following series: description methods, integrated resourees,’ application
interpreted constructs, application protocols, abstract test suites, implementation/ met
conformance testing. The series are described in ISO 10303-1. This part of ISO 10303Vis a me
application interpreted constructs series.

interpreted construct is a common interpretation of the integrated resources that suppo
information requirements among application protocols.

This document specifies the application interpreted constructfor the description of annotation [presen-
ted on a drawing that has a specific meaning or purposewithin the scope of draughting. Annotation, in
the form of text and symbology, provides additional product data that may be needed to fully define the
product or interpret the drawing.

© 1SO 2000 - All rights reserved \
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Industrial automation systems and integration — Product data
representation and exchange —

Part 504:
Applicatiori I . hi .

1 Sq¢ope

This pgrt of ISO 10303 specifies the interpretation of the integrated resources to satisfy requirements for
the definition of annotation for the purpose of communicating product data and'drawing interpretation
informption.

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

— the presentation of non-shape product data depicted by two-diniensional or planar three-dimensional
annjotation;

— the ptructures for representing the presentation characteristics of annotation;

— the ptructures for representing subfigures and symbols;

— the ptructures for representing externally.defined symbols and presentation characteristics;
— preddefined symbols and presentation characteristics.

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

— annptation that presents@-dimension or draughting callout.

2 Normativereferences

The fgllowing normative documents contain provisions which, through reference in this ext,
constitute-provisions of this part of ISO 10303. For dated references, subsequent amendments to, or
revisiohsofanyof thesepublicationsdonotapplyHowever,parties-toagreementsbased-orrthis part
of ISO 10303 are encouraged to investigate the possibility of applying the most recent editions of the
normative documents indicated below. For undated references, the latest edition of the normative
document referred to applies. Members of ISO and IEC maintain registers of currently valid
International Standards.

ISO/IEC 8824-1:1995, Information technology — Abstract Syntax Notation One (ASN.1):
Specification of basic notation


https://standardsiso.com/api/?name=7b351a5413bc34db2f9333855b8ba964

ISO 10303-504:2000(E) ©ISO

ISO 10209-1:1992, Technical product documentation — Vocabulary — Part 1: Terms relating
technical drawings: general and types of drawings.

to

ISO 10303-1:1994, Industrial automation systems and integration — Product data representation and

exchange — Part 1: Overview and fundamental principles.

ISO 10303-11:1994, Industrial automation systems and integration — Product data representation and

exchange — Part 11: Description methods: The EXPRESS language reference manual.

ISO 10303-41:1994, Industrial automation systems and integration — Product data representation'a
exchange — Part 41: Integrated generic resources: Fundamentals of product description and suppo

ISO 10303-42:1994, Industrial automation systems and integration — Product data repvesentation a
eXchange — Part 42: Integrated generic resources: Geometric and topological représentation.

ISO 10303-43:1994, Industrial automation systems and integration — Productidata representation a
eXchange — Part 43: Integrated generic resources: Representation structures

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

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

ISO 10303-202:1996, Industrial automation systems and integration — Product data representation a
exchange — Part 202: Application protocol: Assoctative draughting.

3| Terms, definitions and abbreviations

3{1 Terms defined in 4SO 10209-1
For the purposes of this part of ISO 10303, the following terms defined in ISO 10209-1 apply:

—{ drawing.
3|2 Terms defined in ISO 10303-1

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

— application;
— application context;
— application protocol (AP);

— implementation method;
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— integrated resource;

— interpretation;

— product;

— product data.

3{3 Terms defined in ISO 10303-46
For the purposes of this part of ISO 10303, the following terms defined in ISO 10303-46 apply;
—1 annotation;

— presentation.

314 Terms defined in ISO 10303-101

For the purposes of this part of ISO 10303, the following terms defined’in ISO 10303-101 apply:
—+ callout;

—t draughting.

35 Terms defined in ISO 10303-202

For the purposes of this part of ISO 10303, the, following terms defined in ISO 10303-202 apply:
—1 baseline;

—t draughting shape model;

—t externally defined;

—t predefined;

—t subfigure;

—t symbol:

3.p4

application interpreted construct

AIC

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

[ISO 10303-202:1996]
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3.6 Abbreviations

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

AIC application interpreted construct

AP application protocol

©ISO

4| EXPRESS short listing

protocol.

EXPRESS Specification

SCHEMA aic_draughting annotation;

U$E FROM draughting element schema
(draughting callout,
terminator symbol) ;

U$E FROM geometry schema
(axis2 placement 2d,
geometric representation context) ;

U$E FROM measure_ schena
(conversion bas€d)unit,
derived unit;

global_ unitlassigned context,
length measure with unit,
length unit,

measureXwith unit,
namedyvnit,

plane angle unit,

plahe angle measure with unit,
§i unit);

This clause specifies the EXPRESS schema that uses elements from the integrated resources and contains
th types, entity specializations, and functions that are specific to this part of ISO 10303.

implicit interface rules of ISO 10303-11. References to eliminated construgtsiare outside the scope of the A
In some cases, all items of the select list are eliminated. Because AICs are)intended to be implemented in
context of an application protocol, the items of the select list will be‘defined by the scope of the application

NOTE 1 - There may be subtypes and items of select lists that appear in the integrated resources that are fot
imported into the AIC. Constructs are eliminated from the subtype tree or select list through the use of i‘h\e

C.
e

ISO 10303-1¢1

ISO 10303-42

ISO 10303-41

USE FROM presentation appearance schema

(box height,

box_ rotate_angle,
box_slant_angle,

box width,

context dependent invisibility,
curve_style,

curve_style font,
externally defined curve font,

ISO 10303-46
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externally defined hatch style,
externally defined tile style,

fill area style,

fill area style colour,

fill area style hatching,

fill area style tile symbol with style,
fill area style tiles,

null style,

pre defined curve font,

presentation style by context,

U4

U4

U4

symbol colour,

symbol style,

text style,

text style for defined font,

text style with box characteristics,
text style with mirror,

text style with spacing);

E FROM presentation definition schema =- ISO 10303-46
(annotation curve occurrence,
annotation fill area,
annotation fill area occurrence,
annotation occurrence,

annotation symbol,
annotation symbol occurrence,
annotation text occurrence,
composite text,

composite text with associated curves,
composite text with blanking box,
composite text with extent,

defined symbol,

externally defined symbol,
pre_defined symbol,

symbol representation,

symbol representation map,

text alignment,

text literal,

text literal with asspocdiated curves,
text literal with blenking box,

text literal with_delineation,

text literal with\éextent);

E FROM presentation resource_ schema -- ISO 10303-46
(colour rgb,
externally, defined text font,
font select,

pre defined colour,

pre defined text font);

EFROM representation schema -- ISO 10303-43
(mapped item,

(*

representation,
representation item) ;

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

draughting_element_schema ISO 10303-101
geometry schema ISO 10303-42
measure_schema ISO 10303-41
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presentation_appearance schema ISO 10303-46
presentation_definition schema ISO 10303-46
presentation_resource schema ISO 10303-46
representation_schema ISO 10303-43

4.1 Fundamental concepts and assumptions

The following entities are intended to be independently instantiated in the application protocol schema that
usethis ATC:

—t colour_rgb;

—t curve_style;

—1 derived unit;

—1 externally defined symbol;
—t fill area_style colour;

— fill area_style;

—{ measure_with_unit;

—f named _unit;

—t pre_defined colour;

—t pre_defined symbol;

—1 presentation_style by context;
—1 representation;

—1 symbol_colour;

— text_style for.defined font;

—1 text_stylex

412> aic_draughting_annotation entity definitions

4.2.1 annotation_subfigure occurrence

An annotation_subfigure occurrence is a grouping of annotation that is recognized as a subfigure.
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EXPRESS specification:

*)

ENTITY annotation subfigure occurrence

SUBTYPE OF (annotation symbol occurrence) ;

WHERE
WR1: SIZEOF (QUERY (sty <* SELF.styles |
NOT (SIZEOF (sty.styles) = 1)
)) = 0;
WR2:+ SIZEOF (QUERY (gt <* SEIF gtwles |
NOT ('AIC DRAUGHTING ANNOTATION.NULL STYLE'
IN TYPEOF (sty.styles[1])) ))=0;
WR3: ('AIC DRAUGHTING ANNOTATION.ANNOTATION SYMBOL'
IN TYPEOF (SELF.item)) ;
WR4: ('AIC DRAUGHTING ANNOTATION.DRAUGHTING SUBFIGURE REPRESENTATION'
IN TYPEOF

END ENTITY;

(SELF.item\mapped item.mapping source.mapped repreSentation)) ;

rmal propositions:

A

the context of draughting.

E]

[presentation.

R1: The annotation_subfigure occurrence shall have exactly.ode style.
R2: The type of style shall be null_style.
R3: The item of the annotation_subfigure occurren¢é shall be an annotation_symbol.

R4: The source of the annotation_subfigure. occurrence shall be a draughting_subfigure -

2.2 draughting_annotation.(occurrence

draughting_annotation_occurrence is an annotation_occurrence that specifies constraints within

NOTE - An application/protocol that uses this AIC may ensure that the annotation_occurrence entity| is
instantiated as an.draughting_annotation_occurrence.

XPRESS specification:

*

EN

WHERE

TITY draughting annotation occurrence
SUBTYPE OF (annotation occurrence) ;

WR1: -- curve_has curve style:
(NOT ('AIC DRAUGHTING ANNOTATION.ANNOTATION CURVE OCCURRENCE'
IN TYPEOF (SELF))) OR
(SIZEOF (QUERY (sty <* SELF.styles |
NOT ((SIZEOF (sty.styles) = 1)
AND ('AIC DRAUGHTING ANNOTATION.CURVE STYLE'
IN TYPEOF (sty.styles([1]))) )) = 0);
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WR2: -- fill area has fill style:
(NOT ('AIC DRAUGHTING ANNOTATION.ANNOTATION FILL AREA OCCURRENCE'
IN TYPEOF (SELF))) OR (SIZEOF (QUERY (sty <* SELF.styles |
NOT ((SIZEOF (sty.styles) = 1)
AND ('AIC DRAUGHTING ANNOTATION.FILL AREA STYLE'
IN TYPEOF (sty.styles([1]))) )) = 0);
WR3: -- styled fill boundaries:
(NOT ('AIC DRAUGHTING ANNOTATION.ANNOTATION FILL AREA OCCURRENCE'
IN TYPEOF (SELF))) OR (SIZEOF (QUERY (bound <*

SELF.item\annotation fill area.boundaries |
NOT (SIZEOF (QUERY (si <*
USEDIN (bound, 'PRESENTATION APPEARANCE SCHEMA.' +
'STYLED ITEM.ITEM') |
('AIC DRAUGHTING ANNOTATION.' +

'ANNOTATION CURVE OCCURRENCE' IN TYPEOF (si)))) > 0)Q9'= 0);
WR4 : -- symbol has symbol style:
(NOT ('AIC DRAUGHTING ANNOTATION.ANNOTATION SYMBOL OCCURRENGE'
IN TYPEOF (SELF))) OR (SIZEOF (QUERY (sty <* (SELF.styles |
NOT ((SIZEOF (sty.styles) = 1) AND

(SIZEOF (TYPEOF (sty.styles[1]) *
['AIC_DRAUGHTING ANNOTATION.SYMBOL STYLEY,

'"ATC_DRAUGHTING ANNOTATION.NULL STYLE']) =1)) )) = 0);
WRS5 : -- allowable ~symbol representationg:
(NOT (('AIC DRAUGHTING ANNOTATION.ANNOTATION ,SYMBOL OCCURRENCE'

IN TYPEOF (SELF)) AND
('AIC_DRAUGHTING ANNOTATION.ANNOTATION SYMBOL'
IN TYPEOF (SELF.item)))) OR
(SIZEOF (['AIC_DRAUGHTING ANNOTATION.' +
'DRAUGHTING_SYMBOL REPRESENTATION',
'ATC_DRAUGHTING ANNOTATION.' +
' DRAUGHTING SUBFIGURE _REPRESENTATION'] *
TYPEOF (SELF. 1tem\mapped ifem.mapping source.

mapped representation)) = 1);
WR6 : -- text has text style:
(NOT ('AIC DRAUGHTING ANNOTATION.ANNOTATION TEXT OCCURRENCE'
IN TYPEOF (SELF)J\JOR
(SIZEOF (QUERY (sty <* (SELF.styles |
NOT ((SIZEOF (sty.styles) = 1)
AND ('AIC DRAUGHTING ANNOTATION.TEXT STYLE'
IN TYREOF (sty.styles[1]))) )) = 0);
WR7: -- allowable texf:
(("AIC_DRAUGHTING ANNOTATION.ANNOTATION TEXT OCCURRENCE'
IN . TYPEOF (SELF))) OR

(SIZEOF)" (TYPEOF (SELF.item) *
[JAIC_ DRAUGHTING ANNOTATION.COMPOSITE TEXT',

'AIC_DRAUGHTING ANNOTATION.TEXT LITERAL']) = 1);
WR8: -- text not nested:
(NQT\N'('AIC DRAUGHTING ANNOTATION.ANNOTATION TEXT OCCURRENCE'

IN TYPEOF (SELF)) AND

('AIC DRAUGHTING ANNOTATION.COMPOSITE TEXT'
IN TYPEOF (SELF.item)))) OR (SIZEOF (QUERY (tl <*

SELF.item\composite text.collected text |
NOT ('AIC DRAUGHTING ANNOTATION.TEXT LITERAL'
IN TYPEOF (tl)) )) = 0);
WRO : -- text alignment literals:
(NOT (('AIC DRAUGHTING ANNOTATION.ANNOTATION TEXT OCCURRENCE'

IN TYPEOF (SELF)) AND

('AIC _DRAUGHTING ANNOTATION.TEXT LITERAL'
IN TYPEOF (SELF.item)))) OR (SELF. item\text literal.alignment
IN ['baseline left', 'baseline centre', 'baseline right']);
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WR10: -- text alignment composites:
(NOT (('AIC DRAUGHTING ANNOTATION.ANNOTATION TEXT OCCURRENCE'
IN TYPEOF (SELF)) AND
('AIC DRAUGHTING ANNOTATION.COMPOSITE TEXT'
IN TYPEOF (SELF.item)))) OR
(SIZEOF (QUERY (tl <* QUERY (text <* SELF.
item\composite text.collected text
| ("AIC_DRAUGHTING ANNOTATION.TEXT LITERAL' IN TYPEOF (text))) |
NOT (tl\text literal.alignment IN

['baseline left', 'baseline centre', 'baseline right']) )) = 0);
WR11: -- single text alignment:
NOT (('AIC DRAUGHTING ANNOTATION.ANNOTATION TEXT OCCURRENCE'

IN TYPEOF (SELF)) AND
('AIC DRAUGHTING ANNOTATION.COMPOSITE TEXT'

IN TYPEOF (SELF.item))) OR check text alignment (SELF(Citem) ;
WR12: -- single/fext font:
NOT (('AIC DRAUGHTING ANNOTATION.ANNOTATION TEXT OCCURRENCEY

IN TYPEOF (SELF)) AND
('AIC_DRAUGHTING ANNOTATION.COMPOSITE TEXT'

IN TYPEOF (SELF.item))) OR check text font (SELF.item);
WR13: -- allowable text literals:
(NOT (('AIC_DRAUGHTING ANNOTATION.ANNOTATION TEXT\ OCCURRENCE'

IN TYPEOF (SELF)) AND
('AIC _DRAUGHTING ANNOTATION.COMPOSITE TEXT"
IN TYPEOF (SELF.item)))) OR
(SIZEOF (QUERY (tl <* QUERY (text <*
SELF.item\composite text.collected text |
('AIC DRAUGHTING ANNOTATION.TEXTJLITERAL' IN TYPEOF (text)))
NOT (SIZEOF (TYPEOF (tl) *
['AIC DRAUGHTING ANNOTATION.' +
'TEXT_LITERAL WITH BLANKING BOX',
'"AIC_DRAUGHTING ANNOTATION.' +

'TEXT LITERAL WITH ASSOCIATED CURVES']) = 0) )) = 0);
WR14: -- styled text literal curves:
(NOT (('AIC DRAUGHTING ANNQTATION.ANNOTATION TEXT OCCURRENCE'

IN TYPEOF (SELF)\)AND
('AIC_DRAUGHTING ANNOTATION.TEXT LITERAL WITH ASSOCIATED CURVES'
IN TYPEOF (SELF.item)))) OR
(SIZEOF (QUERY (crva<*
SELF)item\text literal with associated curves.
dsgociated curves |
NOT (SIZEOF ((QUERY (si <* USEDIN (crv,
'PRESENTATION APPEARANCE SCHEMA.STYLED ITEM.ITEM') |
('AIC_DRAUGHTING ANNOTATION.ANNOTATION CURVE OCCURRENCE'
IN)TYPEOF (si)) )) > 0) )) = 0);
WR15: -- styled composite text curves:
(NOT ~,('AIC_DRAUGHTING ANNOTATION.ANNOTATION TEXT OCCURRENCE'
IN TYPEOF (SELF)) AND
('AIC_DRAUGHTING ANNOTATION.COMPOSITE TEXT WITH ASSOCIATED CURVE{
IN TYPEOF (SELF.item)))) OR
(SIZEOF (QUERY (crv <*
SELF.item\composite text with associated curves.
associated curves |
NOT (SIZEOF (QUERY (si <* USEDIN (crv,
'PRESENTATION APPEARANCE SCHEMA.STYLED ITEM.ITEM') |
('AIC_DRAUGHTING ANNOTATION.ANNOTATION CURVE OCCURRENCE'
IN TYPEOF (si)) )) > 0) )) = 0);
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WR16: -- curve style has width:
SIZEOF (QUERY (cs <* QUERY (sty <* SELF.styles |
('AIC DRAUGHTING ANNOTATION.CURVE STYLE' IN TYPEOF (sty.styles[1])))
| NOT (('AIC DRAUGHTING ANNOTATION.LENGTH MEASURE WITH UNIT'
IN TYPEOF (cs.styles[1l]\curve style.curve width)) AND
('MEASURE SCHEMA.POSITIVE LENGTH MEASURE'
IN TYPEOF (cs.styles[1l]\curve style.
curve width\measure with unit.value component))))) = 0;
WR17: -- tiling constraints:
SIZEOF (QUERY (fas <* QUERY (sty <* SELF.styles |
('AIC DRAUGHTING ANNOTATION.FILL AREA STYLE'
IN TYPEOF (sty.styles[1]))) |
NOT ((SIZEOF (QUERY (fs <* fas.styles[1]\fill area style.fill sktyles
| ('AIC_DRAUGHTING ANNOTATION.FILL AREA STYLE TILES'
IN TYPEOF (fs)))) <= 1)
AND (SIZEOF (QUERY (fst <* QUERY (fs <*
fas.styles[1]\fill area_ style.fill_Styles |
('AIC_DRAUGHTING ANNOTATION.FILL AREA STYLE TILES'
IN TYPEOF (fs))) |
NOT (SIZEOF (fst\fill area style tiles.tiles) = 1)

WR18: =< hatching constraints:
SIZEOF (QUERY (fas <* QUERY (sty <* SELF.styles |
('AIC_DRAUGHTING ANNOTATION.FILL AREANSTYLE'
IN TYPEOF (sty.styles[1]))) |
NOT (SIZEOF (QUERY (fsh <* QUERY\ (fs <*
fas.styles[1]\filklJarea style.fill styles |
('AIC_DRAUGHTING ANNOTATION.PILL AREA STYLE HATCHING'
IN TYPEOF (fs))) |
NOT (fsh\fill area style hatching.point of reference hatch line :3:
fsh\fill area style hat€hing.pattern start) )) = 0) )) = 0
WR19: -- text style constraint:
SIZEOF (QUERY (ts <* QUERY 8ty <* SELF.styles |
('AIC DRAUGHTING ANNOTATION.TEXT STYLE'
IN TYPEOF (sty.style&l2]l))) |
NOT ('AIC DRAUGHTING ANNOTATION.' +
'TEXT STYLE WITH BOX CHARACTERISTICS'
IN TYPEOF $&s.styles[1])))) = 0;
WR20: -- text style characteristics:
SIZEOF (QUERY (ts J)<* QUERY (sty <* SELF.styles |
('AIC DRAUGHTING ANNOTATION.TEXT STYLE WITH BOX CHARACTERISTICS'
IN . TYPEOF (sty.styles[1]))) |
NOT(ASIZEOF (ts.styles[1l]\text style with box characteristics.
characteristics) = 4) )) = 0;
END ENTITY;
(4

Formal propositions:

WRI1: Each draughting_annotation_occurrence that is an annotation_curve_occurrence shall have
exactly one style that is a curve_style.

WR2: Each draughting_annotation_occurrence that is an annotation_fill area occurrence shall have
exactly one style that is a fill_area_style.

WR3: If the draughting_annotation_occurrence is an annotation_fill_area_occurrence, each
boundary of the annotation_fill area shall be the item for an annotation_curve occurrence.

10
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WR4: Each draughting_annotation_occurrence that is an annotation_symbol occurrence shall have
exactly one style that is either a symbol_style or null_style.

WRS: If the draughting_annotation_occurrence is an annotation_symbol_occurrence whose item is
an annotation_symbol, the symbol_representation shall be a draughting_symbol_representation or
draughting_subfigure_representation.

WR6: Each draughting_annotation_occurrence that is an annotation_text_occurrence shall haye
exqactly one style that is a text_style.

WR7: If the draughting_annotation_occurrence is an annotation_text occurrence, the-itém shall pe
either composite_text or a text_literal.

WRS: If the draughting_annotation_occurrence is an annotation_text_occurrence, each compositq -
tekt shall only collect text_literal.

WRO: If the draughting_annotation_occurrence is an annotation_text -occurrence whose item i§ a
text _literal, the text_literal shall have the value of ‘baseline left’, ‘baseline centre’, or ‘baseline right’ for
the alignment.

WR10: If the draughting_annotation_occurrence is an annetation_text occurrence whose item i$ a
cqmposite_text, each text_literal included in the composite-text shall have the value of ‘baseline lefft’,
‘baseline centre’, or ‘baseline right’ for the alignment.

WRI11: If the draughting_annotation_occurrencé;is an annotation_text occurrence, cach text_literal
shall have the same alignment.

WR12: If the draughting_annotation_oc¢currence is an annotation_text_occurrence, cach text_literal
shall have the same font.

WR13: If the draughting_annetation_occurrence is an annotation_text occurrence, cach composit¢ -
text shall not contain text_literal_with_blanking_box nor text_literal with_associated_curves.

WR14: If the draughting_annotation_occurrence is an annotation_text_occurrence whose item i3 a
teixt literal with-associated_curves, ecach curve associated with the text shall be the item for pn
annotation_curve” occurrence.

WR15: Ifthe’draughting_annotation_occurrence is an annotation_text_occurrence whose item i3 a
cqmposite_text_with_associated_curves, each curve associated with the text shall be the item for pn
alrnotation_curve_occurrence.

WR16: If the style of the draughting_annotation_occurrence is a curve_style, this style shall specify
the units of measure associated with its curve_width.

WRI17: If the style of the draughting_annotation_occurrence is a fill area_style, this style shall

contain, in the set of fill_styles, no more than one fill_area_style _tiles and that fill_area_style_tiles shall
contain exactly one tile.

11
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WR18: If the style of the draughting_annotation_occurrence is a fill_area_style, for each fill_area_-
style hatching in the set of fill_styles, the point_of reference hatch_line shall be the same as the
pattern_start.

WR19: If the style of the draughting_annotation_occurrence is a text_style, this style shall be a text_-
style with_box_characteristics.

WR20: If the style of the draughting_annotation_occurrence is a text_style with_box_characteristics,
this style shall have exactly four elements in the set of characteristics.

412.3 draughting_subfigure representation

A| draughting_subfigure representation is a symbol representation that collects “annotation -
odcurrences as the definition of a subfigure.

EXPRESS specification:

*

ENTITY draughting subfigure representation
SUBTYPE OF (symbol representation) ;

WHERE
WR1: SIZEOF (QUERY (item <* SELF\representation.items |
NOT (SIZEOF (['AIC_DRAUGHTING_ANNOTATION.ANNOTATION_OCCURRENCE',
'"AIC_DRAUGHTING_ ANNOTATION.DRAUGHTING CALLOUT',
'GEOMETRY_SCHEMA.AXISZ_PLACEMENT']
* TYPEOF (item)) = 1))), ="0;
WR2: SIZEOF (QUERY (item <* SELF\representation.items |
SIZEOF (['AIC_DRAUGHTING_ANNOTATION.ANNOTATION_OCCURRENCE',
'AIC_DRAUGHTING_ANNOTATION.DRAUGHTING_CALLOUT'] *
TYPEOF (item)) = 1)) S= 1;

WR3: SIZEOF (QUERY (srm <* QUERY (rm <*
USEDIN (SELF, 'REPRESENTATION SCHEMA.' +
'REPRESENTATION MAP.MAPPED REPRESENTATION') |
('AIC_DRAUGHTING ‘ANNOTATION.SYMBOL REPRESENTATION MAP'
IN TYPEOE<&m))) |
NOT (SIZEOF (QUERY (a_s <* QUERY (mi <* srm.map usage |
('AIC DRAUGHTING ANNOTATION.ANNOTATION SYMBOL' IN TYPEOF (mi))
| NOT fSIZEOF (QUERY (aso <*
USEDIN (a_s, 'PRESENTATION APPEARANCE SCHEMA.' +
"STYLED ITEM.ITEM') |
N@I™ 'AIC_DRAUGHTING ANNOTATION.ANNOTATION SUBFIGURE OCCURRENCE

IN TYPEOF (aso)))) = 0))) = 0))) > 0;
WR4: NQT)'(acyclic mapped item usage (SELF)) ;
WR5: SSTZEOF (SELF.context of items.representations in context) = 1;

END ENTITY;
( 9

Formal propositions:

WRI1: The items in a draughting_subfigure_representation shall be annotation_occurrence,
draughting_callout, or axis2 placement.

WR2: At least one of the items in a draughting subfigure representation shall be an annotation_-
occurrence or a draughting_callout.

12
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WR3: A draughting_subfigure representation shall be the definition of at least one annotation_-
subfigure occurrence.

WR4: A draughting_subfigure representation shall not be the source of any mapped_item that
participates in its definition.

WRS: The representation_context of a draughting subfigure representation shall not be the context

off

4

A
0(
aif

EXPRESS specification:

any other representation.

2.4 draughting symbol_representation

draughting_symbol_representation is a symbol_representation that collects annotation_curve
currences, annotation_symbol_occurrences, annotation_text occurrences, arid Annotation_fill .

ea_occurrences as the definition of a symbol.

*

ENTITY draughting symbol representation
UNIQUE

WHERE

SUBTYPE of (symbol representation) ;
UR1l: SELF\representation.name;

WR1:
SIZEOF (QUERY (item <* SELF\represerntation.items |
NOT (SIZEOF (TYPEOF (item) gk
['AIC_DRAUGHTING_ANNOTATION.ANNOTATION_CURVE_OCCURRENCE',
'"ATC_DRAUGHTING ANNQTATION.ANNOTATION SYMBOL OCCURRENCE',
'ATC_DRAUGHTING ANNOTATION.ANNOTATION FILL AREA OCCURRENCE',
'ATIC_DRAUGHTING.ANNOTATION.ANNOTATION TEXT_OCCURRENCE',
'GEOMETRY_SCHEMA.AXISZ_PLACEMENT']) = 1)
)) = 0;
WR2:
SIZEOF (QUERY (item\<* SELF\representation.items |
(SIZEOF (TYPEOF (item) *
['AIC_DRAUGHTING_ANNOTATION.ANNOTATION_CURVE_OCCURRENCE',
'AIC-PRAUGHTING ANNOTATION.ANNOTATION SYMBOL OCCURRENCE',
'ATC€ DRAUGHTING ANNOTATION.ANNOTATION FILL AREA OCCURRENCE',
'AIC_DRAUGHTING_ANNOTATION.ANNOTATION_TEXT_OCCURRENCE']) =1
)) >ELLG
WR3:
SIZEGF (QUERY (item <* SELF\representation.items |
'"ATC_DRAUGHTING ANNOTATION.ANNOTATION SUBFIGURE OCCURRENCE'
IN TYPEOF (item))) = 0;

13


https://standardsiso.com/api/?name=7b351a5413bc34db2f9333855b8ba964

ISO 10303-504:2000(E) ©ISO

WR4 :
SIZEOF (QUERY (srm <* QUERY (rm <*
USEDIN (SELF, 'REPRESENTATION SCHEMA.' +
'"REPRESENTATION MAP.MAPPED REPRESENTATION') |
('REPRESENTATION SCHEMA.SYMBOL REPRESENTATION MAP'
IN TYPEOF (rm))) |
NOT (SIZEOF (QUERY (a_s <* QUERY (mi <* srm.map_ usage |
('AIC DRAUGHTING ANNOTATION.ANNOTATION SYMBOL' IN TYPEOF (mi)))
NOT (SIZEOF (QUERY (aso <*
USEDIN(a s, 'PRESENTATION APPEARANCE SCHEMA.' +

"STYLED ITEM.ITEM') |
NOT ('AIC_DRAUGHTING ANNOTATION.ANNOTATION SYMBOL OCCURRENGCE
IN TYPEOF (aso))

)) =0))) =0))) > 0;
WR5:
NOT (acyclic mapped item usage (SELF)) ;
WR6 :
SIZEOF (SELF.context of items.representations in context) = 1;

END ENTITY;
( E

Formal propositions:

URI1: The name of a draughting symbol representation shall be unique.
WRI1: The items in a draughting symbol representation shall be annotation_curve occurreng

annotation_text_occurrence, annotation_symbol_occurrence, annotation_fill_area_occurrence,
ayis2_ placement.

ogcurrence.

ogcurrence.

ogcurrence.

WRS5: No draughting symbol _representation shall be the source of any mapped_item that participa
in|its definitiont

WR6: The-répresentation_context of a draughting_symbol_representation shall not be the context
arly other representation.

WR2: At least one of the items in a draughting.symbol_representation shall be annotation_curve_
odcurrence, annotation_text_occurrence, annotation_symbol_occurrence, or annotation_fill_areq -

WR3: The items in a draughting_symbol representation shall not be annotation_subfigurd

WR4: A draughting_symbol) representation shall be the definition of at least one annotation_symbol

or

of

4.2.5 draughting text literal with_delineation

A draughting_text literal with_delineation is a text_literal that specifies the delineation of the text
overline or underline.

14
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EXPRESS specification:

*)
ENTITY draughting text literal with delineation
SUBTYPE OF (text literal with delineation) ;

WHERE
WR1: SELF.delineation IN ['underline', 'overline'];
END ENTITY;

(*

F(lrmal propositions:

WRI1: Every draughting_text_literal with_delineation shall have either an “underline” or an_“‘Overline
dglineation.

413 aic_draughting_annotation function definitions
413.1 acyclic_ mapped_item_usage

The acyclic mapped_item_usage boolean function returns true if the given representation contains ohe
ot more mapped_items that are a mapping of the representation itself.

EXPRESS specification:

*
FUNCTION acyclic mapped item usage (rep:” representation) : BOOLEAN;
-- returns TRUE 1if the representat@on contains one or more mapped items
-- that are a mapping of the representation itself
LOCAL

items : SET OF representatijornr item;
END LOCAL;

items := QUERY (item <* .rép.items |
'AIC_DRAUGHTING ANNOTATION.MAPPED ITEM' IN TYPEOF (item)) ;
IF SIZEOF (items) =(0
THEN
RETURN (FALSE)s;
ELSE
REPEAT i :£.1} TO HIINDEX (items) ;
IF items|1] \mapped item.mapping source.mapped representation :=: rey
THEN
RETURN (TRUE) ;
ELSE
RETURN (acyclic mapped item usage (items[i]\
mapped item.mapping source.mapped representation)) ;

END_IF;
BND REPEAT;
RETURN (FALSE) ;
END_IF;
END_FUNCTION;

(*

15
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Argument definitions:

rep: the input representation to be checked.

4.3.2 check_text_alignment

The check_text_alignment boolean function returns true if the given composite_text has a common

a]%nmmme_fgmach_tex_t_lﬁeml contained-in the set of collected text

EXPRESS specification:

*
FUNCTION check text alignment (ct : composite text) : BOOLEAN;
LOCAL

a : SET OF text alignment := [];
END LOCAL;

-- create a set of all the alignments

REPEAT i1 := 1 TO HIINDEX (ct.collected text);
a := a + [ct.collected text[i]\text literal.alignment] ;
END_ REPEAT;

-- 1f there is more than one element in the\set
-- then not all alignments were the same
RETURN (SIZEOF(a) = 1);

END FUNCTION;

Argument definitions:

ctf the input composite_text to be checked.

NPTE - Although there is no group reference, the attribute reference “ct.collected text” in function
check_text_alignment is correct;'since parameter “ct” is of type composite_text and “collected_text
is|an attribute of this type.

M

413.3 check_text’ font

The check_text<font boolean function returns true if the given composite_text has a common font value
for each textliteral contained in the set of collected_text.

EXPRESS specification:

*
FUNCTION check text font (ct : composite text) : BOOLEAN;

LOCAL

f : SET OF font select := [];
END LOCAL;

16
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-- build a set of all the fonts
REPEAT 1 := 1 TO HIINDEX (ct.collected text);
f := £ + [ct.collected text[i]\text literal.font];
END REPEAT;

-- if there is more than one element in the set
-- then not all fonts were the same
RETURN (SIZEOF(f) <= 1);

END_ FUNCTION;

(*

ISO 10303-504:2000(E)

N
ch
at

A

ribute of this type.

Foument definitions:

ct]

EN

the input composite text to be checked.

(D SCHEMA; -- aic draughting annotation

DTE - Although there is no group reference, the attribute reference “ct.collected text” in function
eck_text_font is correct, since parameter “ct” is of type composite_text and “collected_textis an

17
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Annex A
(normative)

Short names of entities

Table A.1 provides the short names of entities specified in this part of ISO 10303. Requirements on the
uge of the shortmames are-found i the Tmptementationr methods ctuded T ISO16363:

Table A.1 - Short names of entities

Entity names Short names
ANNOTATION SUBFIGURE OCCURRENCE ANSBOC
DPRAUGHTING _ANNOTATION_ OCCURRENCE DRANOC
DRAUGHTING SUBFIGURE REPRESENTATION DRSBRP
DPRAUGHTING _SYMBOL REPRESENTATION DRSYRP

18
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Annex B
(normative)

Information object registration

B.1 Document identification

T

is
dd

B.2 Schema identification

id

is
n

T¢ provide for unambiguous identification of the aic_draughting anfotation in an open system, the objs

provide for unambiguous identification of an information object in an open system, the object identif]

{ iso standard 10303 part(504) version(1) }

scribed in ISO 10303-1.

entifier
{ iso standard 10303 part(504) version(1) object(}) aic-draughting-annotation (1) }

assigned to the aic_draughting_annotation schema (see clause 4). The meaning of this value is defin
ISO/IEC 8824-1 and is described in ISO 10303=1%

assigned to this part of ISO 10303. The meaning of this value is defined in ISOAEC 8824-1 and]i

ISO 10303-504:2000(E)

€r

ct

(€]
o
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Annex C
(informative)

EXPRESS-G diagrams

SO

Figure C.1 through Figure C.13 correspond to the EXPRESS generated from the short listing given in

ngtation for the EXPRESS language. EXPRESS-G is defined in annex D of ISO 10303-11.

value, reversible topology, reversible topology_item, transformation, trimming_select, vector_or) direction
interfaced into the AIC expanded listing according to the implicit interface rules of ISO 10303-11. These se
types are not referenced by other entities of this part of ISO 10303.

4 d 1 - £ Y o hd £ IC L 100D 1.1 31 1. 1 Amh ¢act ot nfaFallVal T
Cl USC 3 USHIE UIC HICTTaCC SPCUIICAUIONS 01 15V TUSUS-11. TTIC dIdgldllls USC UIC CATRESS-U gldpPIll al

NOTE - The following select types: curve_on_surface, founded item_select, geometric_set_selegt, measurg -

\re
lgct
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name : : i : units S[lr)]

——q P b global_unit_
; Jabel pogf unt assigned_
............... context
. : i context_type
representation » text ©
Y context_identifier
: identifier ©
1,14
(4.5) .
context_of_items *representation.”
(INV)representations_in_context S[1:7] context
dimension_count ~———— .
bemeeeeeeeene e + coordinate_ *geometric_
pace o L Content
*mapped_representation dimension
representation_
symbol_ [ ... . map
representation_ma
i S T
FoegRh e mapping_
L2 T name : . source
(4,9) *mapping_origin
i : (INV)ma
items S[1:?] | representation_ p p—.,,
item - usage S[1:7]
s : mapping_target
:i founded (i T _
1 item_select’: mapped_item
symbol 2.35
representation geometric_
representation_item
draughting_

—  subfigure annotation_
representation symbol
draughting_ 439 9.43

symbol s annotation_
representation istyled_ltem :

text

Figure C.1 - AIC expanded listing diagram in EXPRESS-G: 1 of 13
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(DER)dim :

2,35 (1) geometric_ | ——— : dimension count

representation_item

vector

/ .17 \

10,32
defined_symbol

©ISO

\ direction )
3,36 1
placement
3,40
point

curve

2,19 (9)

boundaries S[1:7]

annotation_

. 11,27
externally _defined_tile_style
11,26
externally_defined_hatch, style
9,31
composite_text
8,30
fill_areastyle_tiles

fill_area

"T """""" :

i1 hiding_or :
:i blanking_select |

i curve_or_annotation C:
i\ curve_occurrence

T I...

4,24
annotatioh-curve _
occtrrence

2,2249) planar_

/ 10,41
\_.csymbol_target

8,38
one_direction_repeat_factor

/829
fill_area_style_tile

\ symbol_with_style

9,33
text_literal

( 828
\_fill_area_style_hatching

22

extent
--------------- H Size . / 4125
length_ & 1in x| 378 \__draughting_callout
—eastre; = ength
— | TMEASUTR | pporreernerooroen :
) lanar box diaxis?2 placement
(9) pranar_ placement ;; XISe_pracement ;

Figure C.2 - AIC expanded listing diagram in EXPRESS-G: 2 of 13
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340 ><320 4)>

< 3,36 (2) )
point l
2 lacement | i ais2_placement
trlmmmg select l
axis2
placement_2d Iength measure
3,17 (8) (DER)p L[2:2] T*magmtude
: arientation
*cartesian_ 5 vector
point ;
coordinates L[1:3]
3,23 (8) 3,42 (2)
! length_measure : _ref
dlrectlon """""""""""""""
vector or_ dlrectlon
) (
*direction [————=°
*direction_
‘ ratios L[2:3]

/~ ™\
& 3,37 (2) )

Figure C.3 - AIC expanded listing diagram in EXPRESS-G: 3 of 13
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24

18 1,14
presentation_style assignment representation
*styles S[1:7]
styled_item invisible_item c invisibility
Hirosemosenosenoeeeod invisible_items S[1:?]
item 1,15
representation_
item
4,39
1 - draughtin
annotation_ || draugnting_ context_
0CCUITENCE annotation_ *-fdependent_
occurrence invisibility
1
49
) @)
annotation_ || annotation_ annpotation_ _
fill_area_ text_ symbol _ presentation_
occurrence || occurrence occurrence context
...................... Q..o
fil_style_ l | invisibility_context
target terminator_ SO S
e [E=
(Ga0)
point annotated_
. curve
annotation_
curve_
4,25 (2) occurrence annotation
subfigure
occurrence
: draughting_ |
draughting_ gi callout_
callout contents S[1:7]  ii element

Figure C.4 - AIC expanded listing diagram in EXPRESS-G: 4 of 13
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......................................

* .’)
presentation_ styles S[1:?]
Style asSIgnment o 1 presentation_style_select;

| 6,2
presentatlon

style by context / 518 \

.....................
.....................

i style_context_ E

ii ______ select i —4symbol_style_namaé label
L4 N 1T o
representation

1,15 S\ L ;
representat|o> :i symbol_style_select :
item 1 ------------------------- ‘

symbol_colour

86 7,8
fl”g?yf ea_ text_style colour_of_

symbol
11,34
pre_defided colour
colour

=

C 5,16 (6,7,8) > colour_specification

colour rgb | | label

Figure C.5 - AIC expanded listing diagram in EXPRESS-G: 5 of 13
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6,2 H 5 11,3
: 1icurve_or_render : 9
0,8 S, T externally_defined
curve_font
curve_style
11,7
: pre—tefined—
name label curve_font
curve font | curve_font or_ i icurve style !
————: scaled_curve_ i : font_select
...... L S )
name”:
curve_colour /516 ) curve_style_tfont | Jabel |
\_colour
pattern’ list L[1:7]
curve width : size select | |curve_style_font_
_________ T pattern
visible
segment_
length
: positive_length_ & | ! positive_length_ !
i.....Mmeasure i.....measure
invisible
segment_ _________________________
12,1 length L oositive length .
with>anit i_....measure

Figure C.6 - AIC expanded listing diagram in EXPRESS-G: 6 of 13
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text_style name | label
7,8 (5)
character_
appearance text
§‘5 """"""""""" : text_style colour
i:  Character_ for_defined Tont colour
ii style_select :
text_style mirror_placement  ;y---remmmremmene e
with” mirrr .ﬁ?!??..‘?."f".‘??‘f‘.‘_e_f‘_t_.
text_style_ character spacmgd character
with _spacing ”spacing_sel'ecti
tex}] stt)yle ..........................
S with box
characterisfics —Olengthmeasure

*characteristics S[1:4]

......................................

i box_characteristic_select : 12,1
T T : measure_
with_unit

_o box height '—O. pOSItIVE ratlo

measure

= box width _q positive_ratio_

measure

—q box slant anqle L& Pplane_angle_

AQLIYN

Figure C.7 — AIC expanded listing diagram in EXPRESS-G: 7 of 13

mao
rnmrecaourc

—Obox rotate angle'—o: plane_angle_

measure
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8,6 fill area
5 Iabel style_tiles
. name | 11’5 .
fill_area_ externally defined 8,30
style tile”style (2)

©ISO

*fill_styles S[1:?]
e O\

¢ fill_style_select !

fill_area
style colour
fill_colour 516
colour
name T
—— label | (%43
fill_area
style_hatching
pattern__
start

114
externally defined
hatch_style
positive_ tiling_scale
:ratio_measure:
fill_area_styles i tiles S[1:?]
: tile_shape_select :
tiling_
8,229 pattern
two_direction_
repeat factor
fill_area_style second
tile SymbOI repeat_
with style factor

3,17

point_of (Cartesién_poinD symbol

3,23
vector

3,17

start”of next_

reference (
hatch _line ), ) annotat|on _symbol_
cartesian_point occurrence

hatch_line , .
one_direction_
hateh e repeat_factor
line angle - :
in:mo nnnlo measure- repe at_
) g o eoT
................................ factor

hatch
line_appearance 3,23
\curve style ( f ) ) vector

Figure C.8 — AIC expanded listing diagram in EXPRESS-G: 8 of 13
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©ISO

ISO 10303-504:2000(E)

text_literal  [r- :

i label !
alignment : T i
- text alignment }
iteral presentable text
placement i . ;
L giaxis2_placement:
path E...'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'E.'E
— < text_path i
font E.',;.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'..',
—O:g font_select

text S[2:7]

l *collected

11 text_or_character” :
I-h------A""""""""""""I

annotation «ext

2,22
planar_extent 9,43

defined A
pre_define
téxt_font Qaent
gomposite_text_ 2,21
11,12 \ with_extent planar_
externally_defined_ _ box
text_font / composite_text_
with_blanking_box blanking
draughting_text.\ com :
posite_text_ | associated
Igglrl""nl eavt\gtg]n — with_associated_ | curves S[17]
v curves
. U 219
text-literal Motext dellneatlon
with- delineation | ol
text literal with | blanking 2,21 P
blanking box ~ planar_box . label
associated e Hommereeoes N
text_titerat_with_|6trves St 2] i 2,19
associated “curves \_ curve )
text_literal | €Xtent 2,22
with_extent planar_extent

Figure C.9 — AIC expanded listing diagram in EXPRESS-G: 9 of 13
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ISO 10303-504:2000(E)

( 11,11 \
pre defined

11,10
externally

©ISO

\__ symbol __/

Qenned_sym DOV

T J

¥ defined :
¥ symbol select :

definition
defined_symbol 10,32 (2) >
target
symbol_target 10,41 (2) )
placement y_scale

X_scale

30

Ui 1© N [

 positive_ratio_measure '

Figure C.10 — AIC expanded listing diagram in EXPRESS-G: 10 of 13
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