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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 to be represented on
that committee. International organizations, governmental and non-governmental, in liaison with ISO, also take part in the
work. ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of electrotechnical
standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

The main task of technical committees is to prepare International Standards. Draft International Standards adopted by the
technical committees are circulated to the member bodies for voting. Publication as an International Standard requires approval
by at least 75 % of the member bodies casting a vote.

In other circumstances, particularly when there is an urgent market requirement for such documents, a technical committee
may decide to publish other types of normative document:

— an ISO Publicly Available Specification (ISO/PAS) represents an agreement between technical experts in an ISO working
group and is accepted for publication if it is approved by more than 50 % of the members of the parent committee casting
a vote;

— an ISO Technical Specification (ISO/TS) represents an agreement between the members of a technical committee and is
accepted for publication if it is approved by 2/3 of the members of the committee casting a vote.

An ISO/PAS or ISO/TS is reviewed after three years with a view to deciding whether it should be confirmed for a further three
years, revised to become an International Standard, or withdrawn. In the case of a confirmed ISO/PAS or ISO/TS, it is

reviewed again after six years at which time it has to be either transposed into an International Standard or withdrawn.

Attention is drawn to the possibility that some of the elements of this part of ISO 10303 may be the subject of patent rights.
ISO shall not be held responsible for identifying any or all such patent rights.

ISO/TS 10303-1003 was prepared by Technical Committee ISO/TC 184, Industrial automation system and integration,
Subcommittee SC 4, Industrial data.

ISO 10303 is organized as a series of parts, each published separately. The structure of ISO 10303 is described in
ISO 10303-1.

Each part of ISO 10303 is a member of one of the following series: description methods, implementation methods,
conformance testing methodology and framework, integrated generic resources, integrated applications resources, application
protocols, abstract test suites, application interpreted constructs, and application modules. This part is a member of the
application modules series.
A complete list of parts of ISO 10303 is available from the Internet

<http://www.nist.gov/sc4/editing/step/titles/>

Annexes A and B form a normative part of this part of ISO 10303. Annexes C, D and E 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 parts of
ISO 10303 fall into one of the following series: description methods, integrated resources, application
interpreted constructs, application protocols, application modules, abstract test suites, implementation
methods, and conformance testing. The series are described in ISO 10303-1. This part of ISO 10303
is a member of the application module series.

This part of ISO 10303 specifies an application module for curve appearance. It allows for the
definition of visual attributes governing how curves shall be presented. These attributes include curve
font, colour and curve thickness.

A set of application modules can be combined to provide the capability to assign shape elements to
layers and visual attributes, such as colours and curve fonts, to geometric and topological elements.
For additional information, see Annex F of ISO/TS 10303-1009.
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Copyright International Organization for Standardization
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS Not for Resale



Copyright International Organization for Standardization
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS Not for Resale



TECHNICAL SPECIFICATION ISO/TS 10303-1003:2001(E)

Industrial automation systems and integration —
Product data representation and exchange —

Part 1003:
Application module: Curve appearance

1 Scope

This part of ISO 10303 specifies the application module for associating curves with appearance
characteristics.

The following is within scope of this part of ISO 10303:
— the definition of appearance information for curves.
The following is outside the scope of this part of ISO 10303:

— the specification of semantics associated with the appearance assigned to curves.

2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this part of ISO 10303. For dated references, subsequent amendments to,
or revisions of, any of these publications do not apply. However, parties to agreements based on this
part of ISO 10303 are encouraged to investigate the possibility of applying the most recent
editions of the normative 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 8824-1:1998, Information technology — Abstract Syntax Notation One (ASN.1): Specification
of basic notation

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 10303-43:2000, Industrial automation systems and integration — Product data representation
and exchange — Part 43: Integrated generic resource: Representation structures
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ISO 10303-46:1994, Industrial automation systems and integration — Product data representation
and exchange — Part 46: Integrated generic resources: Visual presentation

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

ISO/TS 10303-1001:2001, Industrial automation systems and integration — Product data
representation and exchange — Part 1001: Application module: Appearance assignment

ISO/TS 10303-1002:2001, Industrial automation systems and integration — Product data
representation and exchange — Part 1002: Application module: Colour

ISO/TS 10303-1004:2001, Industrial automation systems and integration — Product data
representation and exchange — Part 1004: Application module: Elemental geometric shape

3 Terms, definitions, and abbreviations

3.1 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 object;

— application protocol;

— application reference model;
— data;

— information;

— integrated resource;

— product;

— product data;

— unit of functionality.

3.2 Terms defined in ISO 10303-202

For the purposes of this part of ISO 10303, the following term defined in ISO 10303-202 applies:

— application interpreted construct.

2 © ISO 2001 — All rights reserved
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3.3 Terms defined in ISO/TS 10303-1001

For the purposes of this part of ISO 10303, the following terms defined in ISO/TS 10303-1001 apply:

— application module;

— module interpreted model.

3.4 Abbreviations

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

AM application module

ARM application reference model
MIM module interpreted model
UoF unit of functionality

URL uniform resource locator

4 Information requirements

This clause specifies the information requirements for curve appearance. The information
requirements are specified as a set of units of functionality and application objects. The information
requirements are defined using the terminology of the subject area of this application module.

NOTE 1 A graphical representation of the information requirements is given in annex C.
NOTE 2 The mapping specification is specified in 5.1 which shows how the information requirements are

met using the integrated resources of this International Standard. The use of the integrated resources
introduces additional requirements which are common to application modules and application protocols.

EXPRESS specification:

*)
SCHEMA Curve_appearance_arm;
(*

4.1 Units of functionality
This subclause specifies the units of functionality (UoF) for this part of ISO 10303 as well as any

support elements needed for the module definition. This part of ISO 10303 specifies the following
unit of functionality:

© ISO 2001 — All rights reserved 3
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— Curve_appearance.
This part of ISO 10303 uses the following units of functionality:

— Elemental_geometric_shape;

— Colour.

The units of functionality and a description of the functions that each UoF supports are given below.
The application elements included in the UoFs are defined in 4.4.

4.1.1 Curve_appearance

The curve_appearance UoF specifies the presentation of point, vector, and curve geometry with
attributes, such as colour, curve thickness, or curve font.

The following application elements are specified in the curve_appearance UoF:

— Curve_appearance;

—  Curve_font;

— Curve_font_pattern;

— Externally_defined_curve_font;
— Externally_defined_marker;

— Externally_defined_terminator;
— Marker;

— Point_appearance;

— Predefined_curve_font;

— Predefined_marker;

— Predefined_terminator;

— Terminator;

—  User_defined_curve_font;

— User_defined_marker;

— User_defined_terminator;

— Vector_appearance.

4 © ISO 2001 — All rights reserved
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4.1.2 Colour

The colour UoF specifies the definitional information for colour. See ISO/TS 10303-1002. The
following application element from this UoF are referenced in this part of ISO 10303:

— Colour.

4.1.3 Elemental_geometric_shape
The elemental_shape UoF specifies the definitional information for the concept of shape and how it

is composed. See ISO/TS 10303-1004. The following application element from this UoF are
referenced in this part of ISO 10303:

—  Geometric_model.

4.2 Required AM ARMs

The following EXPRESS reference statements specify the application elements imported from the
ARMs of other application modules.

EXPRESS specification:

*)

USE FROM Colour_arm; -- ISO/TS 10303-1002

USE FROM Elemental shape arm; --ISO/TS 10303-1004
(*

4.3 ARM type definitions
This subclause specifies the ARM application types defined in this part of ISO 10303. Each

application type specifies a data type or selection of data types. The application types and their
definitions are given below.

4.3.1 Curve_appearance_select
A Curve_appearance_select identifies the objects which can have appearance.

EXPRESS specification:

*)
TYPE curve_appearance_select = SELECT

(Curve_ appearance, Point appearance, Vector appearance) ;

END_TYPE;
(*

4.4 ARM entity definitions

This subclause specifies the ARM application entities defined in this part of ISO 10303. Each
application entity is an atomic element that embodies a unique application concept and contains

© ISO 2001 — All rights reserved 5
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attributes specifying the data elements of the object. The application entities and their definitions are
given below.

4.4.1 Curve_appearance
A Curve_appearance governs the visual appearance of geometric curves and annotation curves.

EXPRESS specification:

*)

ENTITY Curve_ appearance;

width : REAL;
font : Curve_ font;
colour : Colour;

END ENTITY; -- Curve_appearance

(*

Attribute definitions:

width: The width specifies breadth of the rendered curve.

font: The font specifies the display pattern of a curve. The font determines the visible and invisible
segments of a curve.

colour: The colour specifies the colour of the visible segments of a curve.

4.4.2 Curve_font
A Curve_font is a shape replicated at a fixed pattern used to render a curve.

EXPRESS specification:

*)
ENTITY Curve_font
SUPERTYPE OF (ONEOF (Externally defined curve font,
Predefined curve font,
User defined curve font));
curve_font _name : STRING;
END_ENTITY; -- Curve_font

(*

Attribute definitions:

curve_font_name: The word or group of words by which the Curve_font is known.

4.4.3 Curve_font_pattern
A Curve_font_pattern is a semaphore pattern (on-off) in the appearance of a curve.

EXPRESS specification:

*)
ENTITY Curve_font pattern;
on_segment : REAL;

6 © ISO 2001 — All rights reserved
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off segment : REAL;

END_ENTITY; -- Curve_font_pattern
(*

Attribute definitions:

on_segment: The numerical length of the drawn segments. A unit shall be associated with the real
number.

off_segment: The numerical length of the blank segments. A unit shall be associated with the real
number.

4.4.4 Externally_defined_curve_font

An Externally_defined_curve_font is a Curve_font whose definition is outside the scope of this
application module.

EXPRESS specification:

*)
ENTITY Externally defined curve font
SUBTYPE OF (curve_ font) ;
curve_font_ reference : STRING;
END_ENTITY; -- Externally defined curve_ font

(*

Attribute definitions:

curve_font_reference: The identification of the curve font in the external reference.

4.4.5 Externally_defined_marker
An Externally_defined_marker is a Marker defined by an outside source.

EXPRESS specification:

*)

ENTITY Externally defined marker
SUBTYPE OF (Marker) ;
marker reference : STRING;

END _ENTITY; -- Externally defined marker
(*

Attribute definitions:

marker_reference: The identification of the Marker in the external reference.

4.4.6 Externally_defined_terminator
An Externally_defined_terminator is a Terminator with its shape defined by an outside source.

EXPRESS specification:

*)

© ISO 2001 — All rights reserved
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ENTITY Externally defined terminator
SUBTYPE OF (Terminator) ;
terminator_reference : STRING;

END_ENTITY; -- Externally defined terminator
(*

Attribute definitions:

terminator_reference: The identification of the Terminator in the external reference.

4.4.7 Marker
A Marker is a visual identifier.

EXPRESS specification:

*)
ENTITY Marker
SUPERTYPE OF (ONEOF (Externally defined marker,
Predefined marker,
User defined marker)) ;
marker name : STRING;

END_ENTITY; -- Marker
(*

Attribute definitions:

marker_name: The word or group of words by which the Marker is known.

4.4.8 Point_appearance
A Point_appearance governs the visual appearance of a point.

EXPRESS specification:

*)

ENTITY Point appearance;
marker : Marker;
colour : Colour;
size : REAL;

END_ ENTITY;
(*

Attribute definitions:

marker: The marker specifies the point marker that shall be used to present a point.
colour: The colour specifies the Colour of a point.

size: The size specifies the breadth of the marker.

8 © ISO 2001 — All rights reserved
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4.4.9 Predefined curve font

A Predefined_curve_font is a Curve_font which is defined in this part of ISO 10303. Since its
definition is standard, it is interchanged by name.

EXPRESS specification:

*)
ENTITY Predefined curve font

SUBTYPE OF (Curve_ font) ;
WHERE
WR1: SELF.curve_font_name IN [’continuous’,
'chain’,
'chain double dash’,
'dashed’,
"dotted’];

END ENTITY;

(*

-- Predefined curve font

Formal propositions:

WR1: The curve_font_name of the predefined_curve_font shall be 'continuous’, 'chain’, ’chain
double dash', 'dashed’, or 'dotted'.

Table 1 states the lengths of each segment and space in millimetres.

Table 1 - Predefined curve font segment lengths

Curve pattern name | Segment Space Segment Space Segment Space | Number of
mm) | (mm) | (mm) | (mm) | (mm) | (mm) | segments
Continuous 0
Dashed 4.0 1.5 2
Chain 7.0 1.0 1.0 1.0 4
Chain double 7.0 1.0 1.0 1.0 1.0 1.0 6
dash
Dotted 1.0 1.0 2

4.4.10 Predefined marker

A Predefined_marker is a Marker which is defined in this part of ISO 10303. Since its definition is
standard, it is interchanged by name.

EXPRESS specification:

*)

ENTITY Predefined marker

SUBTYPE OF (Marker) ;
WHERE

WR1: SELF.marker name IN [’'asterisk’,
'circle’,
‘dot’,
'plus’,
'square’,
"triangle’,

© ISO 2001 — All rights reserved 9
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'x"'1;
END ENTITY; -- Predefined marker
(*

Formal propositions:

WR1: The marker_name of the predefined_marker shall be 'asterisk’, 'circle’, 'dot’, 'plus’, 'square’,
'triangle’, or 'x'.

The predefined_markers are the following:

asterisk: a graphical symbol depicted as three line segments of equal length that intersect at their
midpoints forming the origin of the symbol. One of the segments is parallel to the vertical axis of the
coordinate system into which the symbol is placed. The other two segments are at angles of 60 and
120 degrees from the first segment, rotated about the origin.

circle: a graphical symbol depicted as a circle. The origin of the symbol is the geometric centre of
the circle.

dot: a graphical symbol depicted as a circle with a fill-pattern applied to it. The origin of the dot
symbol is the centre of the circle.

plus: a graphical symbol depicted as two perpendicular line segments. The origin of the symbol is
the intersection point of the two lines.

square: a graphical symbol depicted as an even-sided rectangle. The origin of the symbol is the
geometrical centre of the rectangle.

triangle: a graphical symbol depicted as three line segments that form an equilateral triangle. The
origin of the triangle corresponds to the geometric centre of the triangle. One side of the triangle is
parallel to the horizontal axis of the coordinate system into which the symbol is placed.

x: a graphical symbol depicted as two line segments of equal length that intersect at their midpoints
forming the origin of the symbol. One line segment is at an angle of 45 degrees to the vertical axis of

the coordinate system into which the symbol is placed. The other segment is perpendicular to the
first.

4.4.11 Predefined_terminator

A Predefined_terminator is a Terminator which is defined in this part of ISO 10303. Since its
definition is standard, it is interchanged by name.

EXPRESS specification:

*)
ENTITY Predefined terminator
SUBTYPE OF (Terminator) ;
WHERE
WR1: SELF.terminator name IN [’'blanked arrow’,
'blanked box’,
"dimension origin’,
'filled arrow’,
'filled box’,

10 © ISO 2001 — All rights reserved
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"filled dot’,
"integral symbol’,
'open arrow’,
"slash’,

'unfilled arrow’];

END_ENTITY; -- Predefined terminator
(*

Formal propositions:

WR1: The name of the predefined_terminator shall be 'blanked arrow', 'blanked box', 'blanked dot',
'dimension origin', 'filled arrow', 'filled box', 'filled dot', 'integral symbol', 'open arrow’, 'slash’, or
‘unfilled arrow'.

The predefined_terminators are:

blanked arrow: a graphical symbol depicted as three line segments which form an isosceles triangle.
The origin of the symbol corresponds to the intersection point of the two equal sides. The annotation
curve, to which the symbol is applied, acts as a bisector to the angle created by the two equal sides.
The area within the symbol is blanked.

blanked box: a graphical symbol depicted as four line segments which form a square. Two opposite
sides of the square are parallel to the annotation curve to which the symbol is applied. The origin of
the symbol is the geometric centre of the square. The area within the symbol is blanked.

blanked dot: a graphical symbol depicted as a circle. The origin of the symbol is the centre of the
circle. The area within the symbol is blanked.

dimension origin: a graphical symbol depicted as a circle. The origin of the symbol is the centre of
the circle.

filled arrow: a graphical symbol depicted as three line segments which form an isosceles triangle.
The origin of the symbol corresponds to the intersection point of the two equal sides. The annotation
curve, to which the symbol is applied, acts as a bisector to the angle created by the two equal sides.
The area within the symbol is shaded.

filled box: a graphical symbol depicted as four line segments which form a square. Two opposite
sides of the square are parallel to the annotation curve to which the symbol is applied. The origin of
the symbol is the geometric centre of the square. The area that lies within the symbol is shaded.

filled dot: a graphical symbol depicted as a circle. The origin of the symbol is the centre of the circle.
The area within the symbol is shaded.

integral symbol: a graphical symbol depicted as one line segment forming two adjacent arcs. The
origin of the symbol is the midpoint between the two arcs.

open arrow: a graphical symbol depicted as three line segments which form an isosceles triangle
where the third side of the triangle is blanked. The origin of the symbol corresponds to the
intersection point of the two equal sides. The annotation curve, to which the symbol is applied, acts
as a bisector to the angle created by the two equal sides.
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slash: a graphical symbol depicted as a line segment with the midpoint of the segment being the
origin and lying on the annotation curve to which it is applied.

unfilled arrow: a graphical symbol depicted as three line segments which form an isosceles triangle.

The origin of the symbol corresponds to the intersection point of the two equal sides. The annotation
curve, to which the symbol is applied, acts as a bisector to the angle created by the two equal sides.

4.4.12 Terminator
A Terminator is the shape that denotes the end of a construct.

EXPRESS specification:

*)
ENTITY Terminator
SUPERTYPE OF (ONEOF (Externally defined terminator,
Predefined terminator,
User defined terminator)) ;
terminator name : STRING;

END_ENTITY; -- Terminator
(*

Attribute definitions:

terninator_name: The word or group of words by which the Terminator is known.

4.4.13 User_defined_curve_font

A User_defined_curve_font is a Curve_font which is defined without referencing any standard or
convention.

EXPRESS specification:

*)
ENTITY User_ defined curve font
SUBTYPE OF (Curve_ font) ;

pattern : SET [1:?] OF Curve_ font pattern;
segment symbol : Geometric model;
END_ENTITY; -- User defined curve font

(*

Attribute definitions:

pattern: The pattern defines the set of semaphore patterns that define the curve font.

segment_symbol: The segment_symbol defines the shape of the drawn portions of the curve_font_-
pattern.

4.4.14 User_defined marker

A User_defined_marker is a Marker which is defined without referencing any standard or convention.
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EXPRESS specification:

*)

ENTITY User defined marker
SUBTYPE OF (Marker) ;
symbol : Geometric model;

END_ENTITY; -- User defined marker
(*

Attribute definitions:

symbol: The symbol defines the shape of the Marker.

4.4.15 User_defined_terminator

A User_defined_terminator is a Terminator which is defined without referencing any standard or
convention.

EXPRESS specification:

*)

ENTITY User_defined terminator
SUBTYPE OF (Terminator) ;
symbol : Geometric model;

END_ENTITY; -- User defined terminator
(*

Attribute definitions:

symbol: The symbol defines the shape of the Terminator.

4.4.16 Vector_appearance
A Vector_appearance is the definition of the visual appearance of a vector.

EXPRESS specification:

*)

ENTITY Vector appearance;

terminator type : Terminator;
vector_font : Curve_font;
colour : Colour;
width : REAL;
END ENTITY; -- Vector appearance

(*

Attribute definitions:

terminator_type: The terminator_type specifies the type of the Terminator.

vector_font: The vector_font specifies the font of the vector line. The font determines the visible and
invisible segments and the shape of the segments of the vector line.

colour: The colour specifies the Colour of the visible segments of the vector.
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width: The width specifies the breadth of the vector.

EXPRESS specification :

*)
END_SCHEMA ;

(*

5 Module interpreted model

5.1 Mapping specification

This clause contains the mapping table that shows how each UoF and application element of this part
of ISO 10303 (see clause 4) maps to one or several MIM resource constructs. The mapping table is
organized in five columns. The contents of these five columns are:

Column 1) Application element: Name of an application element as it appears in the application
entity definition. Application entity names are written in uppercase. Attribute names are listed after
the application entity to which they belong and are written in lower case.

Column 2) MIM element: Name of an MIM element as it appears in the MIM, the term TDENTICAL
MAPPING', or the term 'PATH'. MIM entities are written in lower case. Attribute names of MIM
entities are referred to as <entity name>.<attribute name>. The mapping of an application element
may result in several related MIM elements. Each of these MIM elements will require a line of its
own in the table. The term TDENTICAL MAPPING' indicates that both application entities of an
application assertion map to the same MIM element. The term 'PATH' indicates that the application
assertion maps to the entire reference path.

Column 3) Source: For those MIM elements that are interpreted from the integrated resources, this is
the number of the corresponding part of ISO 10303. For those MIM elements that are created for the
purpose of this part of ISO 10303, this is the number of this part.

Column 4) Rules: One or more numbers may be given which refer to rules that apply to the current
MIM element or reference path. For rules that are derived from relationships between application
entities, the same rule is referred to by the mapping entries of all the involved MIM elements. The
expanded names of the rules are listed after the table.

Column 5) Reference path: To describe fully the mapping of an application entity, it may be
necessary to specify a reference path through several related MIM elements. The reference path
column documents the role of a MIM element relative to the MIM element in the row succeeding it.
Two or more such related MIM elements define the interpretation of the integrated resources that
satisfies the requirement specified by the application entity. For each MIM element that has been
created for use within this part of ISO 10303, a reference path up to its supertype from an integrated
resource is specified.

For the expression of reference paths and the relationships between MIM elements, the following
notational conventions apply:
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a) [] : multiple MIM elements or sections of the reference path are required to satisfy an
information requirement;

b) () : multiple MIM elements or sections of the reference path are identified as alternatives
within the mapping to satisfy an information requirement;

c) {} :enclosed section constrains the reference path to satisfy an information requirement;
d) ->: attribute references the entity or select type given in the following row;

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

f) [i] : attribute is an aggregation of which a single member is given in the following row;
g) [n] : attribute is an aggregation of which member n is given in the following row;

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

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

j) =: the string, select or enumeration type is constrained to a choice or value;

k) \: the line continuation for strings that wrap.

© ISO 2001 — All rights reserved 15

Copyright International Organization for Standardization
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS Not for Resale



2001(E)

ISO/TS 10303-1003

Suo Jusw3as
-To[qistauruzoped

9t -TJU0J 9[AISTeAIND juowgas™ Jjo
YISUQ[ JuSW s
-—o[qIsta uraped
9% -TJU0J 9[AISTeAIND Jjuow3as uo
uiaped NYALLVd
9 - U0y 9[AISTOAIND - LNOd HA¥ND
o QUIBUJUOJ 9[A)S™ QAIND SuWeU JUOJ 9AIND
9 UOJ 9[AISTAIND INOA HAND
pm
ot -TOAIND Q[AISTOAIND IpIm
(JUOJ oAIND paulop A[[EUI)X
JUOJ QAIND paulop A[[BUINX
= J09[0S™ JUOJ Q[AISTOAIND) CH#
(Juoy oA paurjepoxd3unysneip
<= JU0J QAINY” pauyyep id
JUOJ OAIND ™ paulep aid = J09[9S JU0J KIS OAIND) T
(JuoJ~eAIND ™ paULFOpP IASN
=> JU0J 9[AIS”oAIND
JUOJ 9[A)S T QAIND = 109[0S™ JUOJ 9[AIS OAIND) [#
JO9[9STIUO0J Q[A1S QAIND
= ]09[aS JUOJ SAIND™ PI[BIS™ IO JUOJ 9AIND pouljop A[[eUIX? JICH
JO9[3S T JUOJ 9AIND PI[BIS™ IO JUOJ QAIND pourgepaxd J1 z#
<- JUOJ QAIND IAIS  QAIND pauLjop 1asn JI [ #
S[f1s AN HLvd juoj
Inojoo
<- INO[0J™ QAIND'Q[A)S OAIND
9[AIsToAIND H1LvVd INojod
514 9[A)soAIND HONVIVHIdY dAYND
red duaIRjY SIINY | IINOS JjudURP NTIN JuauRP uonedrddy

g0 ddueaeadde aAan)) diqe) surddeyy - 1 dqe L

© ISO 2001 — All rights reserved

16

Copyright International Organization for Standardization

Provided by IHS under license with ISO

Not for Resale

No reproduction or networking permitted without license from IHS



2001(E)

ISO/TS 10303-1003

[[oquiAs paurjop A[[eUIX3]
[1oreWw ™ pouryep oid]
=> IoyIBW pauljop” A[[BUIIX

€001

IoTew
-Tpauyep A[[BUINX

YTNAVIN AANIHFd
- ATIVNIALXH

90IN0SJUOJ QAIND PAULIP A[[BUIANIX
JUOJ QAIND™ paulep A[[BUINX

= 109[0S JUOJ 9[AIS™ QAIND
19[S IUO0J Q[A1S” QAIND
JO9[9STIUO0J Q[A1S” 9AIND

= ]09[aS JUOJ SAIND™ PI[BIS IO JUOJ S9AIND
J09[3S JUOJ QAIND PI[RIS™ 10 JUOJ 9AIND
<- JUOJ 9AIND IAISTQAIND
9[AISToAIND

HLVd

QOUAIRJAT JUOJ 9AIND

Pr_WIIIUCJ QAIND pauljop A[[BUIIX
JUOJ QAIND PAULOp A[[RUINX

= 109[0S JUOJ Q[A)S QAIND
19[S IUO0J Q[A1S” 9AIND
19[S TIUO0J Q[A1S” 9AIND

=)09[9S JUOJ QAIND PI[BIS IO JUOJ 9AIND
JO9[9S JUOJ QAIND PI[BIS™ 10 JUOJ 9AIND
<- JUOJ QAIND I[AIS QAIND
9[AISToAIND

9

Pr WA IUOJ 9AIND
-Tpourjop A[[RUIIX

QWU JUOJ 9AIND

JUOJ QAIND paulop A[[BUIX

= 109[0S JUOJ Q[A)S QAIND
19[S IUO0J Q[A1S” QAIND
19[S IUO0J Q[A1S  QAIND

= 109[3S™ JUOJ 9AIND PI[LIS™ 10 JUOJ 9AIND
J09[SJUOJ QAIND PI[RIS™I0 JUOJ 9AIND
<- JUOJ 9AIND"IAISTQAIND
9[AISTAIND

14

JUOJ QAIND
-Tpauyep A[[BUIIX

LNOA
“HAYND ANIJAd
- ATIVNIALXH

ed DuaIRY

sa[my

30ano§

judupP ANIIN

JuWR uonedrddy

(panunuod) jJon duereddde daan)) Jjqe) surddeyy - | d[qe],

17

© ISO 2001 — All rights reserved

Copyright International Organization for Standardization

Provided by IHS under license with ISO

Not for Resale

No reproduction or networking permitted without license from IHS



2001(E)

ISO/TS 10303-1003

Inojod
<- INO[0O oy rew 9[A)s jutod

1mo[od

9[ksjurod 9% =TIy rew 9[A)s Jurod Iojod
9z1s™ 1oy Iew-9[A1s jutod 9718
9 akisutod HONVYVHddY INIOd
€001 ONIddVIN ON CLULIERE Bl
[ [RINIRE) 14011
<- Ioyreuwr-9[A)s jurod €001 J09[9s ™ Iy TRW AIVIAN
PT 90IN0S"90IN0S™ [RUINX
<-90IN0S W) PAUYIP ™~ A[[BUINX
=>[0qUIAS™ PIUIJop~ A[[EUIIX
=> [0qUIAS ™ JOJRUTILID) PIULJOp™ A[[BUINX HLVd QOUQISJAI I0JRUTULIY)
Pr W)W PAULJIP A[[BUIIX pr_woIr[oquiks
=>[0qQUIAS™ PaULJop~ A[[BUIIX -~ JOJeUTULId)
=> [0QWIAS J0JBUIULID) PAULop A[[BUINX €001 -Tpauyep A[BUIIX QWeU 10JBUIULIY}
JOLVNINYA.L
[0QWAS ™ pauLjop” A[[BUINNXD [0QUIAS 10JBUTULID) -TAANIIEd
=>[0qUIASI0JRUIULID) PAULjop” A[[BUIIX €001 -Tpauyep A[[BUINIX TATIVNYALXA
PT 90IN0S"90IN0S™ [RUINX
<-90INOS W) PAULIP~ A[[BUIIX
=>[0qUIAS™ PIUIJop A[[EUIIX
=> IIeW PAUYop A[[EUINX HLVd QOUQIQJRI IO IeW
Pr W)W PAULJIP A[[BUIIX
=>[0qUIAS™ PIUIJop~ A[[EUIIX Pr W) Iy Ieur
=> IoyIeW pauljop” A[[BUIIX €001 -Tpauyep A[[BUI)Xd Qureu JoyIew
yred duaIY sy | 92anog JUIWIIA JATIA JuauRpP uonedddy

(panunuod) jJon duereddde daan)) Jjqe) surddeyy - | d[qe],

© ISO 2001 — All rights reserved

18

Copyright International Organization for Standardization

Provided by IHS under license with ISO

Not for Resale

No reproduction or networking permitted without license from IHS



2001(E)

ISO/TS 10303-1003

QWBU"IUOJ 9[AIS™ 9AIND

sureujuoj

=>JUO0J QAIND™ PAUIJOp Iosn €001 - OAIND PauLjop  Iasn QuieU JUOJ dAIN)
[woy paddewn]
[uoy~a1As™aAmd] uoy LNOd gAdND
=>JU0J 9AINO PAULJop~ Iasn €001 - OAINO PAUIJOp Iasn - @ANHAd ¥dSn
€001 DNIddVIN ON SWRU™ I0JRUILLIY)
€001 109[9S 0JRUILLID) JOLVNINYA.L
Jwieu [oqUIAS
[oquiks~pauryop—axd -~IOJeUTWLId)
=>[0qUAS ™ JOJBUIULId) paulyop™ o1d €001 -—paugep axd Jureu JO)JeUTULId)
[oquiks~pauryop axd [OQUAS ™ I0JBUTULID) MOLVNINYAL
=>[oqusIojeuILId)pauyyop~axd €001 -~ pouryop—aid - QANIIAaddd
€001 DONIddVIN ON SRy IOy eW
odAy " 1o3IeW = 10070s JoyJew
JO9[as™ Iy e AARVIA
<- Jorewr-9[A)s jutod €001 adAy 1oy rewn -—@ANIIAATdd
duieu‘juojJ
-TQAIND pauIjop
€001 -—a1d~3uny3neip QuIBU JUOJ QAIND
JUOJT9AIMI PIULYP INOd dAdND
€001 -~ a1d”3uny3neip -~ @aNIddagdd
(IJew” pauljap Jasn
<= IoyIew pouyop oid
IS Iew pauyyop—a1d = Joo[as” 1o IeW )¢ #
(I3[ TBW pPaUIJop~ A[[BUIIX
<= IoIew paunyop a1d
Ioyrew paurjoep o1d = 109[es™ IO IRW) TH# paurjop Iosn JI ¢#
(ed Ay~ Iov[TRW = 109[9S IO IRWN) [ # pauLyop A[[BUIIXD JI T#
109[9s ™ 1oy IBW paurgopaid J1 1#
<- Joyrewr-9[A)s jurod €001 Jorew9[A1s urod I Iew
ed DuaIRY Sy | 9danog JUBWRP NTIN JuWR uonedrddy

(panunuod) Jop dNuereddde daan)) djqe) surddeyy - | dqe],

19

© ISO 2001 — All rights reserved

Copyright International Organization for Standardization

Provided by IHS under license with ISO

Not for Resale

No reproduction or networking permitted without license from IHS



2001(E)

ISO/TS 10303-1003

uonejuasaldar odeys
<-uonejuasaidar
<-uonejudsardor” paddewr dewr uonejudsardar
<-901nos~ Jurddewr woyr paddewr
=>[0qUIAS ™ JOJBUIULI3) PAUILJOp ™ Jasn

14

HL1Vd

[oquiks

Qweu [oquiks” paugep axd
=>[0qUIAS™I0JRUIULI) PAULJop™ Iosn

9

Jwreu
-"[oquiAs~pauyyop_axd

QweU 10)BUIULIY)

[woy paddeuw]
[foquAs™pourgepaid]
=>[0qUIAS™JOJBUIWLI) PaulJop™ Jasn

€001

[OQUIAS I0JRUTILI)
- pourjop” Iasn

JOLVNINYAL
- QAN ¥dsn

uonejuasaldar odeys
<-uonejuasaidar
<-uonejudsardor” paddewr dewr uonejudsardar
<-901nos~ urddewrwoyr paddewr
=>JUO0J 9AIND™ PAUIJop Iasn

HLVd

[oquiks

Qwieu IoyJew paulep oxd
=>I3YIeW PauIjop Iasn

€001

JoYTewl pauljop Iasn

Qe IR

[woy paddew]
[1oyrew pourgepaid]
=>IMIeW PauIjop Iasn

€001

JoyIeW Paurjop Jasn

INIVIN
- QAN ¥dsn

uonejuasardar odeys
<-uonejuasaidar
<-uonejudsardor” paddewr dewr uonejudsardar
<-901nos~ Jurddewrwoyr paddewr
=>JUOJ QAIND PAUIJop Iasn

H1Vd

[oquAsTjuow3as

uraned Juoy 9[A1s” AINd
<-1s1]” wraped-juoy 9]A1s 9AIND
=>JU0J 9AINO PAULJIp™ Iasn

HLVd

uroned

yjed dudIdJoy

sy

22anog

JuAURP WIN

JudUR[ uonedrddy

(panunuod) jJon duereddde daan)) Jjqe) surddeyy - | d[qe],

© ISO 2001 — All rights reserved

20

Copyright International Organization for Standardization

Provided by IHS under license with ISO

Not for Resale

No reproduction or networking permitted without license from IHS



2001(E)

ISO/TS 10303-1003

(JUOJ oAIND pauljep A[[RUINX
= J09[0S™ JUOJ Q[AISTOAIND) CH#
(Quoy—oAImo pauyep a1d Funysneip
<= JU0J QAINY pauyep oid
JUOJ 9AINY” paulep aid = J09[9s JU0J [A)S OAIND) T
(JUOJoAIMD ™ pAUIFOpP IAsN
=> JUO0J 9[AIS”OAIND
JUOJ 9[A)S QAIND = 109[3S JUOJ O[AIS 9AIND) [#
19[S IUO0J Q[A1S” QAIND
= )09[3S  JUOJ 9AIND PI[RIS™ 10 JUOJ 9AIND
JO9[SJUOJ QAIND PI[RIS™ 10 JUOJ 9AIND
<- JUOJ OAIND I[AIS QAIND
9[AIS2AIND

PouLOp A[BUIAIXD JT ¢4
pouryopaxd 1 z#
POUIJOP IoSN JT [4#

=> 9]£)S” 10J09A HLVd JUOJ T0JO9A
Ino[0d
<- INOJ0Y™ QAIND I[AIS~AAIND
J[AISToAIND
=> 9[4)S™10109A H1vVd Inojo)
[oquiks~pauryop axd
=> [oqWIAS ™ 10JeUNILId) pauyep oid
=> 9[A)1STI10109A H1Vd adAy 101RUTILIS)
YIPIM ™ QAIND I[A)S 9AIND IpIm
=> 9[4)S™ 10109A 9% -TOAIND 9[AISTI0I09A UYIPIA
[e1A1s79AIND]
[Toquiks~pouryop~oxd] HONVIVAddY
=> 9]£)S” 10J09A €001 9[AISTI0309A - AOLDAA
ed duaIRY Sy | 9danog JUWRP NTIN JuuR[ uonedrddy

(PApPNPu0d) Jo() duereadde dAan)) djqe) surddeyy - 1 dqe],

21

© ISO 2001 — All rights reserved

Copyright International Organization for Standardization

Provided by IHS under license with ISO

Not for Resale

No reproduction or networking permitted without license from IHS



ISO/TS 10303-1003:2001(E)

5.2 MIM EXPRESS short listing

This clause specifies the EXPRESS schema that uses elements from the integrated resources,
application interpreted constructs or application module MIMs and contains the types, entity
specializations, rules, and functions that are specific to this part of ISO 10303. This clause also
specifies modifications to the textual material for constructs that are imported from the integrated
resources. The definitions and EXPRESS provided in the integrated resources or application
interpreted constructs for constructs used in the MIM may include select list items and subtypes
which are not imported into the MIM. Requirements stated in the integrated resources or application
interpreted constructs which refer to such items and subtypes apply exclusively to those items which
are imported into the MIM.

EXPRESS specification:

)
SCHEMA Curve_ appearance_mim;
USE FROM representation schema -- ISO 10303-43
(mapped_item) ;
USE FROM presentation appearance schema -- ISO 10303-46

(curve_style,
curve_style font,
curve style font pattern,
draughting pre defined curve_ font,
externally defined_curve_font,
marker select,
marker type,
pre_defined curve_ font,
pre_defined marker,
point style);
USE FROM presentation definition schema -- ISO 10303-46
(pre_defined symbol,
externally defined symbol) ;
USE FROM Colour mim; -- ISO/TS 10303-1002
USE FROM Elemental geometric shape mim; -- ISO/TS 10303-1004

NOTE 1 See annex D for a graphical presentation of this schema using the EXPRESS-G notation.

NOTE 2 The schema referenced above can be found in the following part of ISO 10303:

presentation_appearance_schema ISO 10303-46
presentation_definition_schema ISO 10303-46
presentation_resource_schema ISO 10303-46
Colour_mim ISO/TS 10303-1002
Elemental_shape_mim ISO/TS 10303-1004

5.2.1 Application module type definitions

This subclause contains the EXPRESS type definitions in the application module.
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5.2.1.1 Terminator

A terminator selects a type of symbol to end a construct.
EXPRESS specification:

*)

TYPE terminator = SELECT
(externally defined_terminator_ symbol,
pre_defined terminator_ symbol,
user defined terminator symbol) ;

END_ TYPE;

( *
5.2.2 Application module entity definitions

This subclause contains the EXPRESS entity definitions in the application module.

5.2.2.1 Externally_defined_marker

An externally_defined_marker is a type of externally_defined_symbol which is a
predefined_marker.

EXPRESS specification:

*)
ENTITY externally defined marker

SUBTYPE OF (externally defined symbol, pre defined marker) ;

END_ENTITY;
(*

5.2.2.2 Externally_defined_terminator_symbol

An externally_defined_terminator_symbol is a type of externally_defined_symbol.

EXPRESS specification:

*)

ENTITY externally defined terminator symbol
SUBTYPE OF (externally defined symbol) ;

END ENTITY;

( *
5.2.2.3 Pre_defined_terminator_symbol

A pre_defined_terminator_symbol is a type of pre_defined_symbol that presents a terminator and
is identified by name.

EXPRESS specification:

*)
ENTITY pre defined terminator symbol
SUBTYPE OF (pre defined symbol) ;
WHERE
WR1: SELF.name IN [’'blanked arrow’, ’‘blanked box’,
"blanked dot’, ’‘dimension origin’, ‘filled arrow’,
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"filled box’, ’filled dot’, 'integral symbol’,
"open arrow’, ‘slash’, ‘unfilled arrow’];

END ENTITY;
( *

Formal propositions:

WRI1: The name of the pre_defined_terminator_symbol shall be 'blanked arrow', 'blanked box',
'blanked dot', 'dimension origin', 'filled arrow', 'filled box', 'filled dot', 'integral symbol', 'open arrow',
'slash’, or 'unfilled arrow'.

The pre_defined_terminator_symbols are:

blanked arrow: a graphical symbol depicted as three line segments which form an isosceles triangle.
The origin of the symbol corresponds to the intersection point of the two equal sides. The annotation
curve, to which the symbol is applied, acts as a bisector to the angle created by the two equal sides.
The area within the symbol is blanked.

blanked box: a graphical symbol depicted as four line segments which form a square. Two opposite
sides of the square are parallel to the annotation curve to which the symbol is applied. The origin of
the symbol is the geometric centre of the square. The area within the symbol is blanked.

blanked dot: a graphical symbol depicted as a circle. The origin of the symbol is the centre of the
circle. The area within the symbol is blanked.

dimension origin: a graphical symbol depicted as a circle. The origin of the symbol is the centre of
the circle.

filled arrow: a graphical symbol depicted as three line segments which form an isosceles triangle.
The origin of the symbol corresponds to the intersection point of the two equal sides. The annotation
curve, to which the symbol is applied, acts as a bisector to the angle created by the two equal sides.
The area within the symbol is shaded.

filled box: a graphical symbol depicted as four line segments which form a square. Two opposite
sides of the square are parallel to the annotation curve to which the symbol is applied. The origin of
the symbol is the geometric centre of the square. The area that lies within the symbol is shaded.

filled dot: a graphical symbol depicted as a circle. The origin of the symbol is the centre of the circle.
The area within the symbol is shaded.

integral symbol: a graphical symbol depicted as one line segment forming two adjacent arcs. The
origin of the symbol is the midpoint between the two arcs.

open arrow: a graphical symbol depicted as three line segments which form an isosceles triangle
where the third side of the triangle is blanked. The origin of the symbol corresponds to the
intersection point of the two equal sides. The annotation curve, to which the symbol is applied, acts
as a bisector to the angle created by the two equal sides.

slash: a graphical symbol depicted as a line segment with the midpoint of the segment being the

origin and lying on the annotation curve to which it is applied.
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unfilled arrow: a graphical symbol depicted as three line segments which form an isosceles triangle.
The origin of the symbol corresponds to the intersection point of the two equal sides. The annotation
curve, to which the symbol is applied, acts as a bisector to the angle created by the two equal sides.

5.2.2.4 User_defined_curve_font
A user_defined_curve_font is a curve font defined without referencing any standard or convention.

EXPRESS specification:

*)
ENTITY user defined curve font
SUBTYPE OF (curve_ style font, mapped item);

END_ENTITY;
(*

5.2.2.5 User_defined_marker

A user_defined_marker is a pre_defined_marker defined independently of any standard or
convention.

EXPRESS specification:

*)
ENTITY user_ defined marker
SUBTYPE OF (pre defined marker, mapped item) ;

END_ENTITY;
(*

5.2.2.6 User_defined_terminator_symbol

A user_defined_terminator_symbol is a pre_defined_terminator defined independently of any
standard or convention.

EXPRESS specification:

*)
ENTITY user defined terminator symbol
SUBTYPE OF (pre_defined symbol, mapped item) ;

END_ENTITY;
(*

5.2.2.7 Vector_style

A vector_style is a type of curve_style and pre_defined_terminator_symbol that defines the visual
appearance of a vector.

EXPRESS specification:

*)
ENTITY vector style

SUBTYPE OF (curve_ style, pre defined terminator symbol) ;
END_ENTITY;

(*

© ISO 2001 — All rights reserved 25

Copyright International Organization for Standardization
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS Not for Resale



ISO/TS 10303-1003:2001(E)

EXPRESS specification :

*)
END_SCHEMA; -- Curve_appearance mim
(*
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Annex A
(normative)

MIM short names

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

NOTE The EXPRESS entity names are available from Internet:
<http://www.mel.nist.gov/div826/subject/apde/snr/>.

Table A.1 - MIM short names of entities

Entity name Short name
EXTERNALLY_DEFINED_MARKER EXDFMR
EXTERNALLY_DEFINED_TERMINATOR_SYMBOL EDTO
PRE_DEFINED_TERMINATOR_SYMBOL PDT
USER_DEFINED_CURVE_FONT UDCF
USER_DEFINED_MARKER USDFEMR
USER_DEFINED_TERMINATOR_SYMBOL UDTS
VECTOR_STYLE VCTSTY
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Annex B
(normative)

Information object registration

B.1 Document identification
To provide for unambiguous identification of an information object in an open system, the object
identifier

{ iso standard 10303 part(1003) version(1) }

is assigned to this part of ISO 10303. The meaning of this value is defined in ISO/IEC 8824-1, and is
described in ISO 10303-1.

B.2 Schema identification

B.2.1 curve_appearance_arm schema identification

To provide for unambiguous identification of the schema specifications given in this application
module in an open information system, the object identifiers are assigned as follows:

{ iso standard 10303 part(1003) version(1) object(1) curve-appearance-arm-schema(l) }

is assigned to the curve_appearance_arm schema. The meaning of this value is defined in
ISO/IEC 8824-1, and is described in ISO 10303-1.

B.2.2 curve_appearance_mim schema identification

To provide for unambiguous identification of the schema specifications given in this application
module in an open information system, the object identifiers are assigned as follows:

{ iso standard 10303 part(1003) version(1) object(1) curve-appearance-mim-schema(2) }

is assigned to the curve_appearance_mim schema. The meaning of this value is defined in
ISO/IEC 8824-1, and is described in ISO 10303-1.
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Annex C
(informative)

ARM EXPRESS-G

The following diagrams correspond to the ARM EXPRESS listing given in clause 4. The diagrams
use the EXPRESS-G graphical notation for the EXPRESS language. EXPRESS-G is defined in annex
D of ISO 10303-11.

NOTE The inter-page referencing is to the diagram number and not the figure number.
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@Iemental_geometric_shape_arm ) (Colour_am)

1,3(3)

Bl erer
marker_name

1 !

O Externally_defined_marker | |Predefined_marker
marker_reference

(Elem ental_geometric shape_am.Geom etricﬁmodeD%m- User_defined_marker

| Predeﬁned_curve_font| @ 8, Externally_defined_curve_fonD <2 9, User_defined_wrve_fo@

1,6 (2)

i

1, 1, Curve_font

vector_font

2,5, Terminator )| —————
terminator_type
Vector_appearance

-
Colour_am.Colour O————
N = ) Colour width .MI

Figure C.1 -ARM EXPRESS-G diagram 1 of 3
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Figure C.2 -ARM EXPRESS-G diagram 2 of 3

© ISO 2001 — All rights reserved

Copyright International Organization for Standardization
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS Not for Resale

31



ISO/TS 10303-1003:2001(E)

1, 3, Marker 1
marker
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m‘. Curve _font pattern .m
on_segment off_segment

(L symbol User_defined_teminator
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I terminator_reference |Externally defined_ termlnator

3,8(1)

. [ . |
curve__font_reference | Externally_defined_curve_font

Figure C.3-ARM EXPRESS-G diagram 3 of 3
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Annex D
(informative)

MIM EXPRESS-G

The following diagrams correspond to the MIM EXPRESS expanded listing. The diagrams use the
EXPRESS-G graphical notation for the EXPRESS language. EXPRESS-G is defined in annex D of
ISO 10303-11.

NOTE The inter-page referencing is to the diagram number and not the figure number.
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Annex E
(informative)

Computer interpretable listings

This annex references a listing of the EXPRESS entity names and corresponding short names as
specified in this part of ISO 10303. It also provides a listing of each EXPRESS schema specified in
this part of ISO 10303 without comments or other explanatory text. These listings are available in
computer-interpretable form and can be found at the following URLs:

Short names: http://www.mel.nist.gov/div826/subject/apde/snr
EXPRESS: http://www.mel.nist.gov/step/parts/part1003/TS/

If there is difficulty accessing these sites, contact ISO Central Secretariat or contact the ISO
TC184/SC4 Secretariat directly at: sc4sec@cme.nist.gov.

NOTE The information provided in computer-interpretable form at the above URLs is informative. The
information that is contained in the body of this part of ISO 10303 is normative.
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