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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 1ISO technical committees. Each member body interested in a subject for which a technical com-
mittee has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with 1ISO, also take part in the work. 1SO collaborates
closely with the International Electrotechnical Commission (IEC) on all matters of electrotechnical stan-
dprdization.

nternational 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. internationl Stan-
dards adopted by the technical committees are circulated to the member bodies for voting. Pulbjlication
ap an International Standard requires approval by at least 75% of the membef bodies casting a Vote.

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

— an ISO Publicly Available Specification (ISO/PAS) represents an agreement between techn|cal ex-
perts in an ISO working group and is accepted for pubfieation if it is approved by more thar) 50%
of the members of the parent committee casting a vOte;

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

AN ISO/PAS or ISO/TS is reviewed every-three years with a view to deciding whether it can be [trans-
fgrmed into an International Standard-.

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

=

ternational StandardTSO/TS 10303-304 was prepared by Technical Committee ISO/Tr@la8uial
apitomation systems-and integrati@ubcommittee SC4ndustrial data.

This International Standard is organised as a series of parts, each published separately. The stijucture of
this International Standard isdescribed in 1SO 103031.

Epchipart of this International Standard is a member of one of the following series: description| meth-
ofls7implementation methods, conformance testing methodology and framework, integrated gemeric re-
sources, integrated application resources, application protocols, abstract test suites, application inter-
preted constructs, and application modules. This part is a member of the abstract test suites series.
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A complete list of parts of ISO 10303 is available from Internet:

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

Annexes A, B and C form anormative part of this part of ISO 10303 Annexes D, E and F are for
information only.

The preparation of this part of ISO 10303 has benefitted from the technical contributions of many projects
apd their sponsoring arganizations. The contributions of the following are acknowledged:

—+ Esprit project 6040 Prodex.
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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 produ

ct data

throughout the life cycle of a product independent from any particular system. The nature of this de-
scription makes it suitable not only for neutral file exchange, but also as a basis for implementing and

sharing product databases and archiving.

nis International Standard is organized as a series of parts, each published separately. The
bO 10303 fall into one of the following series: description methods, integrated resources;-appl
terpreted constructs, application protocols, abstract test suites, implementation methods; and
ance testing. The series are described in ISO 10303-1. This part of ISO 10303 is'@ membe

abstract test suite series.
The purpose of an abstract test suite is to provide a basis for evaluating whether a particular img
tdtion of an application protocol actually conforms to the requirements of-that application protog

andard abstract test suite helps ensure that evaluations of conformaneé are conducted in a @
anner by different test laboratories.

st
m
This part of ISO 10303 specifies the abstract test suite for [S©@)10303-204, application protoc
hanical design using boundary representation. The abstract.test cases presented here are thg
bnformance testing of implementations of ISO 10303-204.

o O

his abstract test suite is made up of two major parts:

the test purposes, the specific items to be-covered by conformance testing;

the set of abstract test cases that meget those test purposes.

The test purposes are statements of the application protocol requirements that are to be addr
the abstract test cases. Test purposes are derived primarily from the application protocol’s apg
elements and application interpreted model, as well as from other sources such as standards refe
the application protocol andrequirements stated in the application protocol conformance requir
clause.

The abstract test-Cases address the test purposes by:

specifying the requirements for input data to be used when testing an implementation of the
catienprotocol,

parts of
ication
confor-
r of the

lemen-
ol. A
onsistent

pl Me-
b basis for

pssed by
lication
enced by
ements

appli-

specifying the verdict criteria to be used when evaluating whether the implementation succe

ssfully

converted the input data to a different form.

The abstract test cases set the requirements for the executable test cases that are required to actually
conduct a conformance test. Executable test cases contain the scripts, detailed values, and other ex-
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plicit information required to conduct a conformance test on a specific implementation of the application
protocol.

At the time of publication of this document, conformance testing requirements had been established
for implementations of application protocols in combination with ISO 10303-21 and I1ISO 10303-22.
Accordingly, this part of ISO 10303 only specifies test purposes and abstract test cases appropriate to
such implementations.

Fpr ISO 10303-21, two kinds of implementations, preprocessors and postprocessors, mustibg tested.
pth these are addressed in this abstract test suite.

[09)

Fpr ISO 10303-22, a class of applications will possess the capability to upload and download appli-
cation protocol-compliant standard data access interface-models and/or schema-instances to and from
applications that implement the standard data access interface. This abstract.test suite addregses such
applications.

The abstract test cases presented here are the basis for conformanceesting of implementations of ISO
1P303-204. The test cases in this part of ISO 10303 are documented in the EXPRESS-I langugge and
can potentially be readily adapted to other implementation methaods,

© IS0 2001 — All rights reserved iX
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|ndustrial automation systems and integration — Product data
representation and exchange —

Part 304:
Abstract test suite: M echanical design using boundary representation

1 Scope

This part of ISO 10303 specifies the abstract test suite to be used in the conformance testing of imple-
mentations of ISO 10303-204. The following are within the scope of this part of ISO 10303:

— the specification of the test purposes associated with ISO 10303-204;

— the verdict criteria to be applied during conformance testing of an implementation of ISO 103(3-204
using 1ISO 10303-21 or ISO 10303-22;

— the abstract test cases to be used as the basis for the executable test cases for conformancg testing.
The following are outside the scope of this part of ISO 10303;

- the creation of executable test cases;

- testing other than conformance testing;

— other implementation methods.

2l Normative references

The following normative documents contain provisions which, through reference in this text, constitute
ptovisions of this part of ISO 10303. For dated references, subsequent amendments to, or revigions of,
any of these publications'do not apply. However, parties to agreements based on this part of ISQ 10303
are encouraged to-investigate the possibility of applying the necsint edions of the normative docut

ments indicated below. For undated references, the latest edition of the normative document referred to
applies. Members of ISO and IEC maintain registers of currently valid International Standards.

1I$0 10303-1:1994|ndustrial automation systems and integration — Product data representation and
exchange — Part 1: Overview and fundamental principles.

ISO 10303-11:1994Industrial automation systems and integration — Product data representation and
exchange — Part 11: Description methods: The EXPRESS language reference manual.

ISO/TR 1030312:1997 Industrid automatian systemsand integration— Product data representation
and exchange — Part 12: Description methods The EXPRESS | language reference manual.

© 1SO 2001 — Al rights reserved
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ISO 10303-21:1994Industrial automation systems and integration - Product data representation and
exchange - Part 21 : Implementation methods: Clear text encoding of the exchange structure.

1SO 1030322:199, Industrid automatiam systems and integration - Product data representation and
exchange - Part 22 : Implementation methods: Standard data access interface.

ISO 10303-31:1994Industrial automation systems and integration - Product data representation and
exchange - Part 31 : Conformarte testing methodology and framework: General concepts.

$0 1030332:199B, Industrid automatiao systems and integration - Product data representation-and
exchange - Part 32: Conformance testing methodology and framework: Requirements on.testing|labora-
gries and clients.

—

1$0 1030334:2001, Industrid automatiom systems and integration - Product data representation and

exchange - Part 34: Conformaree testing methodology and framework: Abstact testimethodsfor
application protocol implementations.

fa)

$0 10303-20%, Industrial automation systems and integration - Preduct data representation and ex-
nange - Part 204 : Application protocol: Mechanical design using boundary representation.

(@)

$0 10303511:2M1, Industrid automatiam systems and integration - Product data representation and
change - Part 511 : Applicationinterpreted constrict: Topologcally bounded surfece

)

$0 103035121999, Industrid automatian systems and integration - Product data representation and
change - Part 512 : Application interpreted construct: Faceted boundary representation

[¢]

fa)

$0 10303-513:2000Industrial automation systems and integration - Product data representatiorj and
change - Part 513 : Application interpreted construct: Elementary boundary representation

[¢]

O

$0 103035141999, Industrid automation systems and integration - Product data representation and
change - Part 514 : Applicationinterpreted construct: Advanced boundary representation

D

7

O 10303-517:2000industrial automation systems and integration - Product data representatior) and
change - Part 517 : Application interpreted construct: Mechanical design geometric presentation

D

fa)

$0 10303-518, Irdustrial automation systems and integration - Product data representation and ex-
hange - Part 518': Application interpreted construct: Mechanical design shaded presentation

(@)

$O/EC 8824 1:1998, Informatian technology — Abstract Syntax Notation One (ASN.1): Specification
of basicriotation.

9To be published.
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3 Definitions

3.1 Terms defined in ISO 10303-1

This part of ISO 10303 makes use of the following terms defined in ISO 10303-1.

— abstract test suite;

— application;

—+ application activity model (AAM);
— application context;

— application interpreted model (AIM);
—+ application object;

— application protocol (AP);

— application reference model (ARM);
— conformance class;

—+ conformance requirement;

— context;

— data;

— data exchange;

— implementation method;

— interpretation;

— model;

— product data;

—t_-Unit of functionality (UoF)

3.2 Terms defined in ISO 10303-31

This part of ISO 10303 makes use of the following terms defined in ISO 10303-31.

© 1SO 2001 — Al rights reserved
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— abstract test case;
— conformance testing;
— executable test case;

— executable test suite;

— testpurpose;
—+ (test) verdict;

— verdict criterion.

3.3 Terms defined in ISO 10303-204

This part of ISO 10303 makes use of the following terms defined in 1ISO\10303-204.

- advanced B-rep;

- elementary B-rep;

— faceted B-rep.

3.4 Other definitions
For the purposes of this part of 1SO 10303 the following definitions apply.
3l4.1

ninimal entity set
the set of entities which shall.be present in every instantiated model under this application protogol.

3.5 Abbreviations
Fprthe purpose®f this partof ISO 10303 thefollowing abbreviationgpply.
AIC: Application Interpreted Construct;

B-rep: Boundary representation solid;

IP: Informal Proposition;
IUT: Implementation Under Test;

UoF: Unit of Functionality.

© 1SO 2001 — All rights reserved
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4 Test purposes

This clause specifies the test purposes for this part of ISO 10303. Test purposes are derived from the
information requirements contained in clause 4 of ISO 10303-204, the AIM EXPRESS schema in an-

nex A of ISO 10303-204, and AIC parts referenced by ISO 10303-204. The test purposes are organized
in this clause by type.

AE test purposes are individually identified by the prefix “ae” in the test purpose number. Each test

p

Al

Q

Q.

iIrpose derived from the information requirements shall be interpreted as:

Correctly instantiate in the implementation under test the semantic associated 'with th
unique application concept correspondinditsert test purpose her@) at least one testcase
within the test suite.

E test purposes apply to the input specifications of both preprocessor and postprocessor test ¢
st purposes are derived from the AP information requirements as follows:

- application objects (4.2 of ISO 10303-204). A test purpose derived from an application ob
a simple statement of the object’s name. Each application object test purpose is documen
separate subclause.

- application objects with categorisations (subtypes) (4;2.0f ISO 10303-204). Test purposes
specific subtype.

- application object attributes (4.2 of ISO 10303-204). Test purposes derived from application
attributes are statements of the applicatioh object name with a specific attribute name.

- application asertions (4.3 of ISO 10303-204). Test purposes derived from application assert
statements describing the relatiomship between two application objects. Application assert
purposes address the directians of relationships as well as the number (cardinality) of relatig

pch application object test purpose is listed as a separate subclause, with its related applicatic
tribute test purposes. The application assertion test purposes form another subclause.

M test purposes are identified by the prefix “aim” in the test purpose number. Each test p
brived from the AIM EXPRESS shall be interpreted as follows:

Carrectly instntiate in the implementation under test the AIM element associated with th
unigue AIM entity corresponding t@nsert test purpose heré) at least one test case within
the test suite.

ases. AE

ject is
ted in a

derived

from application objects with categorisations are statements of the application object name as a

object

ons are
on test
nships.

n object

irpose

U

AIM test purposes apply to the input specifications of postprocessor test cases only. AIM test purposes
are derived directly from the expanded EXPRESS listing contained in annex A of ISO 10303-204 as
follows:

©1SO

2001 — All rights reserved
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— AIM entity attributes. Test purposes derived from AIM entity attributes are statements of the AIM
entity with a given attribute.

Each AIM entity test purpose is grouped with its attribute test purposes, all of which are contained in
4.2.

Other test purposes are derived from implicit domain requwements rule checklng requwements and from
the ] Juirement that
shall be met by any conformlng |mplementat|on Other test purposes are grouped in clause 4.4and later.

AE and AIM test purposes are individually identified by the prefix ‘ae’ or ‘AIM’ and a number which
glates to the UoF of origin. The codes used for UoF identification are given below.

—

Table 1 — Test purpose source identification

Source UoF AE test purpose number AIM identifier code
Advanced B-rep UoF and AIC ae2 - ae99 aim8 - aim105, aim107 - aim142
Elementary B-rep UoF and AIC ael00 - ae199 aim8 - aim106

Faceted B-rep UoF and AIC ae200 - ae299 aiml - aim7

Name Preservation UoF ae300 - ae399 aim173 - aim198
Product Structure UoF ae400 - ae499 aim199 - aim295

Visual Presentation for B-rep UgF  ae500 - ae599 aim296 - aim441

NOTE 1 Many of the AE test purposes for the advanced B-rep UoF are also applicable to the elementafy B-rep
UpF. In such cases a multiple reference is given to thevelevant test cases.

4.1 Application element test purposes

AE test purposes are individually identified by the prefix “ae” in the test purpose number. Eag¢h test
purpose derived from the informatien requirements shall be interpreted as:

Correctly instantiate in the implementation under test the semantic associated with the unique appglication
cpncept corresponding tert test purpose herén at least one test case within the test suite.

Correctly instantiating an information requirement implies that the semantics of the application element
are preserved.between the input and the output of a test as well as conformance to the reference path
specified inthe mapping table of the AP. AE test purposes apply to the input specifications ¢f both
pteprocessor and postprocessor test cases. AE test purposes are derived from the AP infornation re-
glirements as follows:

——applicationmobjects (42 of t1SO-16363-204)—Atest purpose derived-frommanmappticatiomrobject is
a simple statement of the object’'s name. Each application object test purpose is documented in a
separate subclause.

© 1SO 2001 — All rights reserved
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— application objects with categorisations (subtypes) (4.2 of ISO 10303-204). Test purposes derived
from application objects with categorisations are statements of the application object name as a
specific subtype.

— application object attributes (4.2 of ISO 10303- 204). Test purposes derived from application object
attributes are statements of the application object name with a specific attribute name.

— application assertions (4.3 of ISO 10303-204). Test purposes derived from application assertions are
statements describing the relationship between two application objects. Application assertfon test
purposes address the directions of relationships as well as the number (cardinality) of retatignships.

Ejpch application object test purpose is listed as a separate subclause, with its related applicatign object
tribute test purposes and assertion test purposes.

Q

41.1 3D_Projection

ae501 3D_projection as camera_model_3d. (see 6.6.1t0 6.6.7)
ae518 3D_projection presenting zero B-rep model objects. (see 8.6.5)
ae519 3D_projection presenting one B-rep model. (see 6,6:0t0 6.6.7)

ae520 3D_projection presenting many B-rep model ohjects.

4.1.2 Advanced_B-rep

ae2advanced_brep_shape_representatior{see 6.3.1)

41.3 Assembly

ae401 Assembly as representation. (see 6.5.4)

ae402 Assembly with Gser_defined_name. (see 6.5.4)

ae403 Assembly-with coordinate_system. (see 6.5.4)

ap412 Assembly containing zero Assembly objects (sub-assemblies). (see 6.5.4)

ae413 Assembly containing one assembly in role of sub-assembly. (see 6.5.4)

ae414 Assembly containing more than one assembly in roles of sub-assembly.
ae415 Assembly as part of one product. (see 6.5.4)

ae416 Assembly as part of more than one product. (see 6.5.4)

© 1SO 2001 — Al rights reserved


https://standardsiso.com/api/?name=a24de409858db5cd47de7102f11d6ca2

ISO/TS 10303-304:2001(E)

ae418 Assembly containing one part. (see 6.5.4)

ae419 Assembly containing many parts with associated transformation objects. (see 6.5.4)

ae428 Assembly with sub-assembly located by transformation.

ae419 Assembly containing many parts with associated transformation objects. (see 6.5.4)

4
al
al
al
al
al
al

al

al
al
al
al
al
al

al

1.4 B-rep

b3 B-rep as an Advanced_B-rep. (see 6.3.1)

100 B-rep as an Elementary_B-rep. (see 6.2.1)

200 B-rep as a Faceted_B-rep. (see 6.1.1)

521 B-rep model associated with zero 3D_projection objects. (see 6.6.5)

522 B-rep model associated with one 3D_projection. (see 6.6.4 t6°6.6.7)

523 B-rep model associated with many 3D_projection objects.

273 B-rep consisting of one closed_shell as outer shell: (see 6.3.1, 6.2.1, 6.1.1)

56 B-rep consisting of more than one closed_shell, one closed_shell as outer shell. (see 6.3
1.2)

60 B-rep with edge with sense true and-same edge with sense false. (see 6.3.1, 6.2.1)
539 B-rep model presented as(zero presentation_appearance objects. (see 6.6.5)
601 B-rep model presented-as one presentation_appearance objects.

b539b B-rep model presented as many presentation_appearance objects.

274 B-rep in advanced_brep_shape_representation. (see 6.3.1)

113 B-rep\in elementary_brep_shape_representation. (see 6.2.1)

206 B-rep in faceted_brep_shape_representation. (see 6.1.1)

4.1.5 Bounded_curve

aell4 Bounded_curve as Polyline. (see 6.3.4, 6.2.4)

ae5 Bounded_curve as a Twisted_curve. (see 6.3.5)

8
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4.1.6 Circle
ae6 Circle. (see 6.3.1,6.2.1)
ae7 Circle with location. (see 6.3.1, 6.2.1)

ae8 Circle with radius.(see 6.3.1, 6.2.1)

4.1.7 Closed_shell
ae9 Closed_shell. (see 6.3.1, 6.2.1)
ae10 Closed_shell with one face. (see 6.3.2, 6.2.2)

aell Closed_shell with set of more than one faces. (see 6.3.1, 6.2.1, 6.1.1)

41.8 Conic

ael2 Conic as Circle. (see 6.3.1, 6.2.1)
ael3 Conic as Ellipse. (see 6.3.1,6.2.1)
ae14 Conic as Hyperbola. (see 6.3.6, 6.2.5)

ael5 Conic as Parabola. (see 6.3.6, 6.2.5)

4.1.9 Conical_surface

ael6 Conical_surface. (see 6.3.6,6.2.5)

41.10 Curve

ael7 Curve as Bounded ‘curve. (see 6.3.4, 6.2.4)
ae18 Curve as conic. (see 6.3.1, 6.2.1)

ael9 Curveas line. (see 6.3.3, 6.2.3)

ae58'Curve used to define the geometry of one edge. (see 6.3.1, 6.2.1)

ae59 Curve used to define the geometry of more than one edge. (see 6.3.15)
ae527 Curve represented as zero curve_appearance objects. (see 6.6.5)

ae602 Curve represented as one curve_appearance.
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4.1.11 Curve_appearance
ae502 Curve_appearance as curve_style. (see 6.6.2)
ae503 Curve_appearance with colour as colour_rgb. (see 6.6.2)

ae504 Curve_appearance with curve_font. (see 6.6.5)

ae505 Curve_appearance with curve_width. (see 6.6.5)

ae603 Curve_appearance with default colour.

ae604 Curve_appearance with unspecified curve_font.

ae605 Curve_appearance with unspecified curve_width.

ae524 Curve_appearance associated with zero curve objects. (see 6.65)

ae525 Curve_appearance associated with one curve.

ae526 Curve_appearance associated with many curve objeets. (see 6.6.1 t0 6.6.7)
ae528 Curve_appearance associated with zero edge, objects. (see 6.6.5)

ae529 Curve_appearance associated with one edge.

ae530 Curve_appearance associated with many edge objects. (see 6.6.1 10 6.6.7)

41.12 Cylindrical_surface
ae20 Cylindrical_surface. (see 6.3.1, 6.2.1)
ae21 Cylindrical_surface/with axis. (see 6.3.1, 6.2.1)

ae22 Cylindrical_surface with radius. (see 6.3.1, 6.2.1)

4.1.13 Degenerate_toroidal_surface

ae606:Degenerate_toroidal_surface. (see 6.3.12)

47114 Direction

ae23 Direction as a unit vector in 3 dimensional space. (see 6.3.1, 6.2.1)

10
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4.1.15 Edge
ae24 Edge with edge_geometry as curve. (see 6.3.1, 6.2.1)
ae25 Edge with two vertices. (see 6.3.1, 6.2.1)

ae531 Edge represented as zero curve_appearance objects. (see 6.6.5)

ag607 Edge represented as one curve_appearance.
ae61 Edge connected to another edge by vertex. (see 6.3.6, 6.2.5)
ae69 Edge used to define one loop in a B-rep. (see 6.3.1, 6.2.1)

ae70 Edge used to define two loops in a B-rep. (see 6.3.6, 6.2.5)

4.1.16 Elementary_B-rep

ael01 Elementary_B-rep as elementary_brep_shape_representation. (see 6.2.1)

4.1.17 Elementary_surface

ae102 Elementary_surface as Plane. (see 6.2.1, 6.3.1)

ae103 Elementary_surface as Conical_surface.\(see 6.2.5, 6.3.6)
ae104 Elementary_surface as Cylindrical-surface. (see 6.2.1, 6.3.1)
ael105 Elementary_surface as Sphetical_surface. (see 6.2.1, 6.3.1)

ae106 Elementary_surface as\Toroidal_surface. (see 6.2.3, 6.3.3)

4.1.18 Ellipse
ae26 Ellipse. (see6.3.1, 6.2.1)
ae27 Ellipse'with location. (see 6.3.1, 6.2.1)

ae28:Ellipse with major_radius as positive length. (see 6.3.1, 6.2.1)

ae29 Ellipse with minor_radius as positive length. (see 6.3.1, 6.2.1)

4.1.19 Face

ael07 Face as face_surface. (see 6.2.1, 6.1.1)

11

© 1SO 2001 — Al rights reserved


https://standardsiso.com/api/?name=a24de409858db5cd47de7102f11d6ca2

ISO/TS 10303-304:2001(E)

ae30 Face as advanced_face. (see 6.3.1)
ae31 Face with one outer bound. (see 6.3.1, 6.2.1, 6.1.1)
ae32 Face with set of two or more bounds. (see 6.3.1, 6.2.1, 6.1.3)

ae57 Face used to define more than one closed_shell in different B-reps. (see 6.3.6)

ag62 Face connected to another face by shared edge. (see 6.3.1, 6.2.1)
ae63 Face with one bounding loop. (see 6.3.1,6.2.1, 6.1.1)

ae64 Face with many bounding loop objects. (see 6.3.1, 6.2.1, 6.1.3)
ae65 Face with face_geometry as surface. (see 6.3.1, 6.2.1)

ae205 Face in faceted_brep with face_geometry as plane. (see 6.1.1)
ae548 Face presented as zero surface_appearance objects. (see 6.6.5)

ae608 Face presented as one surface_appearance.

4.1.20 Faceted B-rep
ae201 Faceted_brep as manifold_solid_brep (see-6.1.1)
ae202 Faceted_brep with one void shell. (see 6.1.2)

ae203 Faceted_brep with two or more;void shells. (see 6.1.3)

4.1.21 Geometric_element

ae33 Geometric_element.as part of geometric description of B-rep. (see 6.3.1,6.2.1, 6.1.1)
ae304 Geometriccelement with user defined name. (see 6.4.1)

ae305 Geometric_element with zero name objects. (see 6.4.1)

ae609:Geometric_element as Point. (see 6.1.1, 6.2.1, 6.3.1)

a he1TO0 Caom
COTo ot

ae611 Geometric_element as Surface. (see 6.1.1, 6.2.1, 6.3.1)

12
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4.1.22 Global _unit

ae404 Geometric context with global_units assigned. (see 6.5.1)

4.1.23 Hyperbola

ae75 Hyperbola with location. (see 6.3.6, 6.2.5)

4.1.24 Light_source

ae612 Light_source with colour. (see 6.6.1 to 6.6.5)
ae613 Light_source with position. (see 6.6.1)

ae614 Light_source with direction. (see 6.6.2)

ae615 Light_source without position. (see 6.6.1 t0 6.6.5)

ae616 Light_source without direction. (see 6.6.1 to 6.6.5)

4.1.25 Line

ael9 Line. (see 6.3.3,6.2.3)

4.1.26 Location
ae34 Location as axis2_placement_3d. (see 6.3.1, 6.2.1, 6.1.1)

ae83 Location as axis2_placement) 2d. (see 6.3.13)

NOTE 1 An axis2_pmcementy,2d is used only to define the geometry of a pcurve in the parameter spagce of a
suirface.

4.1.27 Loep

ae35 Loop as-edge_loop. (see 6.3.1, 6.2.1)

ae36 L.eop as vertex_loop. (see 6.3.2, 6.2.2)

ae264-Loopaspelyteep—{see
ae67 edge_loop defined by one edge. (see 6.3.1, 6.2.1)

ae68 edge_loop defined by many edge objects. (see 6.3.6, 6.2.5)

13
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4.1.28 Name

ae301 B-rep model with name. (see 6.4.1)
ae302 B-rep model component with name. (see 6.4.1)

ae303 B-rep model component without name. (see 6.4.1)

41.29 Parabola

Q

215 Parabola. (see 6.3.6, 6.2.5)

ae37 Parabola with location. (see 6.3.6, 6.2.5)

4.1.30 Part

ae405 Part as B-rep solid model. (see 6.5.1)

ae406 Part with user_defined_name. (see 6.5.1)

ae617 Part in one Assembly.

ae420 Part contained in more than one assemblies. (See 6.5.4)
ae424 Part in zero Product objects.

ae618 Part in one Product.

ae425 Part in many Product objects.!(see 6.5.4)

ae426 Part with geometry defined by one B-rep model. (see 6.5.1)

ae427 Part with geometry-defined by many B-rep model objects. (see 6.5.1, 6.5.2)

41.31 Pcurve

ae76 Curve as Pcurve. (see 6.3.13)

ae77Pcurve with basis_surface. (see 6.3.13)

ae/8 Pcurve with curve_2d. (see 6.3.13)

4.1.32 Plane

ael02 Plane. (see 6.2.1,6.3.1, 6.1.1)

14
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ael08 Plane with location. (see 6.3.1, 6.2.1, 6.1.1)

4.1.33 Point

ae38 Point as cartesian_point. (see 6.3.1, 6.2.1, 6.1.1)

ae72 Point not used to define geometry of vertex. (see 6.3.1, 6.2.1)

ae535 Point presented as zero Point_appearance objects. (see 6.6.5)

ae619 Point presented as one Point_appearance.

4.1.34 Point_appearance

ae506 Point_appearance as point_style. (see 6.6.2)

ae508 Point_appearance with colour. (see 6.6.2)

ae620 Point_appearance with default colour.

ae509 Point_appearance with marker. (see 6.6.2)

ae621 Point_appearance with default marker.

ae510 Point_appearance with marker_size. (see 6.6.2)

ae511 Point_appearance using default marker_size. (see 6.6.1)

ae532 Point_appearance associatedwith zero point objects. (see 6.6.5)
ae533 Point_appearance associated with one point.

ae534 Point_appearanceé.associated with many point objects. (see 6.6.1 t0 6.6.7)

4.1.35 Palyline

ae5 Polyliney(see 6.3.4, 6.2.6)

41,36 Poly_loop

ae204 Poly_loop. (see 6.1.1)

4.1.37 Presentation_appearance

ae536 Presentation_appearance associated with zero B-rep objects. (see 6.6.5)

15
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ae537 Presentation_appearance associated with one B-rep. (see 6.6.1t0 6.6.7)
ae538 Presentation_appearance associated with many B-rep objects.
ae540 Presentation_appearance associated with zero shell objects. (see 6.6.5)

aeb541 Presentation_appearance associated with one shell.

aeb542 Presentation_appearance associated with many shell objects. (see 6.6.1 t0 6.6.7)

4.1.38 Product

ae407 Product as part. (see 6.5.1)

ae408 Product as assembly. (see 6.5.4)

ae409 Product with coordinate_system. (see 6.5.1)

ae410 Product with user_defined_name. (see 6.5.1)

ae411 Product with version_and_id. (see 6.5.1)

ae417 Product containing zero Assembly objects. (see6.5.1)
ae622 Product containing many Assembly objects:

ae421 Product with one Part. (see 6.5.1)

ae422 Product with zero Part objects:

ae423 Product with many Part objects. (see 6.5.4)

4.1.39 Sculptured_surface

ae39 Sculptured_surface as B_spline_surface. (see 6.3.10)

4.1.40 Screen_image

ae507 ‘Screen_image as presentation_area.

ae516 Screen_image containing one 3D_projection.

ae517 Screen_image containing two or more 3D_projections.

16
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4.1.41 Shape_representation

ae40 Shape_representation. (see 6.3.1, 6.2.1, 6.1.1)

4.1.42 Shell

ae9 Shell as closed_shell. (see 6.3.1, 6.2.1)

ae543 Shell presented as zero presentation_appearance objects. (see 6.6.5)

ae623 Shell presented as one presentation_appearance.

Q

544 Shell presented as many presentation_appearance objects. (see 6.6.1 t0 6.677)

41.43 Spherical_surface
ae41 Spherical_surface with centre point. (see 6.3.1, 6.2.1)

ae42 Spherical_surface with radius as positive length. (see 6.3.1,6.2.1)

4.1.44 Surface

ae109 Surface as Elementary_surface. (see 6.3.1, 6.2.1)

ae43 Surface as Swept_surface. (see 6.3.8)

ae44 Surface as Sculptured_surface. (see 6.3.10)

ae66 Surface used to define the geometry of more than one face. (see 6.3.15)
ae552 Surface presented astzero surface_appearance objects. (see 6.6.5)

ae624 Surface presented as one surface_appearance.

4.1.45 Surface_appearance
ae512 Surface appearance as surface_style_usage. (see 6.6.1t0 6.6.7)

ae513 Surface_appearance with colour. (see 6.6.1 t0 6.6.7)

aeb514 Surface_appearance with grid_indicator. (see 6.6.2)
ae515 Surface_appearance with shading_method. (see 6.6.2)

ae625 Surface_appearance with default colour.

17
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ae626 Surface_appearance with unspecified grid_indicator.
ae627 Surface_appearance with unspecified shading_method.
aeb45 Surface_appearance associated with zero face objects. (see 6.6.5)

aeb546 Surface_appearance associated with one face.

aeb47 Surface_appearance associated with many face objects. (see 6.6.1 t0 6.6.7)
ae549 Surface_appearance associated with zero surface objects. (see 6.6.5)
ae550 Surface_appearance associated with one surface.

ae551 Surface_appearance associated with many surface objects. (see 6.6,X106.6.7)

4.1.46 Surface _curve

ae79 Curve as Surface_curve. (see 6.3.13)

ae80 Surface_curve with curve_3d. (see 6.3.13)

ae81 Surface_curve with associated geometry as a set'of one pcurve. (see 6.3.13)

ae82 Surface_curve with associated geometry as\a set of two pcurves. (see 6.3.13)

4.1.47 Surface of extrusion
ae45 Surface_of_extrusion. (see 6.3:8)
ae46 Surface_of_extrusion with extruded curve. (see 6.3.8)

ae47 Surface_of_extrusion with extrusion direction. (see 6.3.8)

4.1.48 Surface of revolution
ae48 Surface™of_revolution. (see 6.3.8)

ae49.Surface_of_revolution with revolved curve. (see 6.3.8)

aeb0 Surface_of_revolufion with axis. (Se€ 6.3.8)

4.1.49 Swept_surface

aed5 Swept_surface as Surface_of_extrusion. (see 6.3.8)

18
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ae48 Swept_surface as Surface_of_revolution. (see 6.3.8)

4.1.50 Topological_element
ae628 as Vertex. (see 6.2.1, 6.3.1)

ae629 as Edge. (see 6.2.1, 6.3.1)

ae630 as Loop. (see 6.2.1, 6.3.1)
ae631 as Face. (see 6.2.1, 6.3.1)
ae632 as Shell. (see 6.2.1,6.3.1)
ae306 Topological_element with user defined name. (see 6.4.1)
ae307 Topological_element with zero name objects. (see 6.4.1)
ae553 Topological_representation_item associated with zero presentation attribute objects. (seq 6.6.5)
ae554 Topological_representation_item associated with one presentation attribute.

ae555 Topological_representation_item associated with'many presentation attribute objects. (Jee 6.6.1
14 6.6.7)

4.1.51 Toroidal_surface

ae107 Toroidal_surface. (see 6.2.3, 6.3.3)

ae110 Toroidal_surface with centre’/point. (see 6.2.3, 6.3.3)
ael11 Toroidal_surface with axis. (see 6.2.3, 6.3.3)

ae112 Toroidal_surface‘with two radii. (see 6.2.3, 6.3.3)

ae633 as Degenerate_Toroidal_Surface. (see 6.3.12)

41.52 Transformation

ae49 Transformation as cartesian_transformation_operator_3d. (see 6.3.14, 6.1.5)

ae50 Transformation with scaling factor. (see 6.3.14, 6.1.5)

19
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4.1.53 Twisted curve

aeb51 Twisted_curve as B_spline_curve. (see 6.3.5)

4.1.54 Unbounded_curve

ae52 Unbounded_curve used as edge_geometry. (see 6.3.6, 6.2.5)

4

.1.55 Vertex

253 Vertex as vertex_point. (see 6.3.1, 6.2.1)

271 Vertex with geometry defined by point. (see 6.3.1, 6.2.1)

1.56 Void
54 Void as closed_shell. (see 6.3.2,6.2.2,6.1.2)

255 Void with topological_normal pointing into void. (see 6.3,2(6:2.2, 6.1.2)

2 AlIM test purposes

M test purposes are identified by the prefix “aind’; in the test purpose number. Each test p
brived from the AIM EXPRESS shall be interpreted as:

orrectly instantiate in the implementation under test the AIM elements associated with the uniqu
ntity corresponding tdrfsert test purpose-heyén at least one test case within the test suite.

orrectly instantiating an AIM element implies that the semantics of the application element repre
 the AIM element are preserved between the input and the output of a test as well as confg

the reference path specified in the mapping table of the AP. AIM test purposes apply to thg
pecifications of postprocessor test cases only. AIM test purposes are derived directly from the e
XPRESS listing contained in annex A of ISO 10303-204 as follows:

- AIM entities™A test purposes derived from an AIM element is a simple statement of the ¢
name.

- AlMeentity attributes. Test purposes derived from AIM entity attributes are statements of the
entity with a given attribute.

iIrpose

e AIM

sented
rmance
b input
panded

entity

AIM

E

ach AIM entity test purpose is grouped with its attribute test purposes.

In the following clauses each test purpose is stated as iy eBame, which may require instantiation
as a particular subtype, with one or more defined attributes. Each test purpose statement implicitly
requires that the entity with the attribute(s) given in the statement will be correctly instantiated in the
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implementation under test in at least one test case. A cross reference to the first abstract test case which
exercises the test purpose is provided.

Test purposes are grouped into the following categories:

— faceted B-rep (1-6);

— geometry common to elementary and advanced B-reps (7—105):

— elementary B-rep (106);

— advanced B-rep (107-172);
— name preservation (173-198);
— product structure (199-268);
— measures and units (269-295);

—+ visual presentation (296-441).

42.1 faceted_brep

aiml: faceted_brep (no specific test purposes) (see 6.1.1, §.1.2)
4.2.2 faceted_brep_shape representation

aim2: faceted_brep_shape_grepresentation (no specific test purposes) (see 6.1.1,6.1.4)
4.2.3 geometric (representation_item

aim3: geometric \representation_itemmsdy_loop (see 6.1.1)
42.4 loop

aim4xfoop aspoly_loop (see 6.1.3)

25 manifold_solid_brep
aim5: manifold_solid_brep afaceted_brep (see 6.1.1, 6.1.3)
aim6: manifold_solid_brep afaceted_brep AND brep_with_voids (see 6.1.2)
21
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4.2.6 poly_loop

aim7: poly_loop withpolygonhaving at least one element as cartesian_point (see 6.1.3)

4.2.7 axis2_placement_3d

aim9: axis2_placement_3d wittef_direction absent (see 6.1.3, 6.2:4,6.314)
aim10: axis2_placement_3d witdixis present as direction (see 6.171,6.2.1, 6.3.1)
aimll: axis2_placement_3d witlixis absent (se€’6:1.3,6.2.4,6.344)

4.2.8 bounded_curve

aim12: bounded_curve gsolyline (see6.2.4,6.3.4

4.2.9 brep_with_voids

aim13: brep_with_voids withvoids having at least-one element as oriented_closed_shell (see
6.1.2,6.2.2,6.3.2)

4.2.10 cartesian_point

aiml4: cartesian_point witkkoordinateshaving at least one element as length_measure (see
6.1.1,6.2.1,6.3.1)

42.11 cartesiantransformation_operator

aim15: cartesian{transformation_operator withal_origin as cartesian_point (see 6.1.5, 6.3.14,
6.5.4)

aim16: caftesian_transformation_operator wattis2present as direction (see 6.1.5,6.3.14)

aiml7: cartesian_transformation_operator watkis2absent

aim19: cartesian_transformation_operator watkislabsent

aim20: cartesian_transformation_operatorcastesian_transformation_operator_3d (see
6.1.5, 6.3.14, 6.5.4)
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aim21: cartesian_transformation_operator wsttalepresent as real (see 6.1.5,6.3.14, 6.5.4)
aim22: cartesian_transformation_operator wsttaleabsent
4.2.12 cartesian_transformation_operator_3d
aim23: cartesian_transformation_operator_3d veiltis3present as direction (see 6.1.5, 6.3.14)
aim24.: cartesian_transformation_operator_3d veiltis3absent
4.2.13 circle
aim25: circle withradius as positive_length_measure (see 6.2.1, 6.8.1)
42.14 closed_shell
aim26: closed_shell aslosed_shell (see6.1.1,6.2.1, 6.3.1)
aim27: closed_shell asriented closed_shell (see 6.1.2,6.2.2,6.3.2)
4.2.15 conic
aim28: conic withposition as axis2_placement.3d (see 6.2.5, 6.3.6)
aim29: conic withposition as axis2_placement_2d (see 6.3.13)
aim30: conic agparabola (see6.2.5,6.3.6
aim31: conic ashyperbola (see6.2.5,6.3.6
aim32: conic asllipse (see6.2.1,6.3.6
aim33: conic aseircle (see6.2.1,6.3.1
4.2.16 c¢onical_surface
aim34:/conical_surface witeemi_angleas plane_angle_measure (see 6.2.5, 6.3.6)
aim35: conical_surface withadius as length_measure (see 6.2.5, 6.3.6)
4.2.17 connected_face_set
aim36: connected_face_set witlis_faceshaving at least one element as face  (see 6.1.1, 6.2.2,
6.3.1, 6.3.2)
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aim37: connected face setalwsed_shell (see 6.3.1, 6.3.2)

4.2.18 curve

aim38: curve ashounded_curve (see 6.2.4,6.3.4, 6.3.5)
aim39: curve asconic (see6.2.1,6.3.1)
aim40: curve adine (see 6.2.3, 6:3.3

42.19 cylindrical_surface

aim41: cylindrical_surface withradius as positive_length_measure (see 6.2.1, 6.8.1)

4.2.20 degenerate_toroidal_surface
aim42: degenerate_toroidal_surface withlect_outer true (see 6.3.12

aim43: degenerate_toroidal_surface withlect_outer false (see 6.3.12

42.21 direction

aim44.: direction (no specific test purposes) (see 6.2.1, 6.8.1)
4.2.22 edge

aim45: edge withedge_endas vertex (see6.2.1,6.3.1)

aim46: edge withedge_startas vertex (see6.2.1,6.3.1)

aim47: edge a®riented_edge (see 6.2.1,6.2.3,6.3.1, 6.3.B)

aim48: edge asdge_curve (see 6.2.1,6.3.1

4.2.23 edge_curve

aim49: edge_curve witlsame_sense true (see 6.2.1, 6.3.1
—_aimb0: edge_curve willsame_sense false (5€€6.2.5,6.3.0)

aim51: edge_curve witledge_geometnas curve (see 6.2.1,6.2.3,6.2.4,6.3.3,6.3.4,6.3.1,
6.3.5, 6.3.13)
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4.2.24 edge_loop

aim52: edge_loop (no specific test purposes) (see 6.3.1)

4.2.25 elementary_surface

aim53: elementary_surface witbosition as axis2_placement_3d (see 6.1.1,6.1.3,6.2.1, 6.2.4,

OTOTTETOTOT T

aimb54: elementary_surface &sroidal_surface (see 6.2.3,6.3.3,.6.3712)
aim55: elementary_surface apherical_surface (see6:2.1,6.3.1
aimb56: elementary_surface asnical_surface (see 6.2.5,6.3.6
aim57: elementary_surface aglindrical_surface (see 6.2.1,6.3.1
aim58: elementary_surface ggane (see6.1.1,6.1.3,6.2.1,6.3.1)

4.2.26 ellipse

aim59: ellipse withsemi_axis_2as positive_length_.measure (see 6.2.1, 6.8.1)
aim60: ellipse withsemi_axis_las positive_length_measure (see 6.2.1, 6.8.1)
4.2.27 face

aim61: face withboundshaving atleast one element as face_bound (see 6.1.1,6.1.3,6.2.1)6.2.5,
6.3.1, 6.3.6, 6.3.11)

aim62: face adace_surfacte (see6.1.1,6.1.3,6.2.1,6.2.5,6.3.1, 6.3.6, 6.3]11)

4.2.28 face bound

aim63: face.‘bound witlorientation  true (see 6.1.1,6.1.3,6.2.1, 6.3]1)
aim64: face_bound witlorientation  false (see6.1.3,6.2.1,6.3.1)
aime5: face_bound withbound as loop (see 6.1.16.1.3,6.2.1,6.2.5,6.3.1)

4.2.29 face_outer _bound

aim67: face_outer_bound (no specific test purposes) (see 6.2.1,6.3.1)
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4.2.30 face_surface

aim68: face_surface witkame_sense true (see6.1.1,6.2.1)
aim69: face_surface witsame_sense false (see6.1.3,6.2.5)
aim70: face_surface witlface_geometryas surface (see6.1.1,6.2.1)

4.2.31 geometric_representation_context

aim71: geometric_representation_contextwitordinate_space_dimensioas dimension” count
(see6.1.1,6.2.1,6.3.1,6.5.1)

4.2.32 hyperbola

aim72: hyperbola withsemi_imag_axisas positive_length_measure (see 6.2.5, 6.8.6)

aim73: hyperbola withsemi_axisas positive_length_measure (see 6.2.5, 6.8.6)
4.2.33 line

aim74: line with dir as vector (see 6.2.5, 6.3.6)

aim75: line with pnt as cartesian_point (see 6.2.5, 6.3]6)
4.2.34 loop

aim76: loop asedge_loop (see 6.2.1,6.3.1

aim77: loop asvertex_loop (see 6.2.2,6.2.5,6.3.2)

4.2.35 manifold-solid_brep
aim78: manifeld_solid_brep witlouter as closed_shell (see6.1.1,6.1.2,6.2.1,6.3.1,6{3.2)

aim79: ‘manifold_solid_brep alsrep_with_voids (see 6.2.2,6.3.2

4.2.:36 oriented_closed_shell

aim80: oriented_closed_shell wittrientation  true
aim81: oriented_closed_shell wittrientation false (see 6.1.26.2.2,6.3.2)

aim82: oriented_closed_shell witlosed_shell_elemerds closed_shell (see 6.1.2,6.2.2, 6.3.2)
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4.2.37 oriented_edge

aim83: oriented_edge witbrientation  true (see6.2.1,6.3.1)

aim84: oriented_edge witbrientation false (see 6.2.3, 6.3.3)

aim85: oriented_edge witedge_elemenas edge (see 6.2.1,6.3.1)
4.2.38 parabola

aim86: parabola witHocal_distas length_measure (see 6,25, 6.3.6)
4.2.39 parametric_representation_context

aim87: parametric_representation_context (no specific test purposes) (see 6§.3.13)
4.2.40 path

aim88: path withedge_listhaving at least one element as.oriented_edge (see 6.2.1, .3.1)

aim89: path asedge_loop (see 6.2.1,6.3.1
4241 placement

aim90: placement witHocation as cartesian_point (see6.1.1,6.2|1)

aim91: placement aaxis2_placement_3d (see6.1.1,6.1.3,6.2.1,6.3.11)
4.2.42 plane

aim92: plane (no specific test purposes) (see 6.1.1,6.2.1, 6{3.1)
4.2.43 point

aim93: paint ascartesian_point (see 6.2.2,6.3.2
4.2.44 polyline

aim&4—potytinewithpointsthavingat teast oneetementascartestan—point (see6:24,6.3.4)
4.2.45 solid_model

aim95: solid_model asnanifold_solid_brep (see 6.1.1,6.2.1, 6.3.1)
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4.2.46 spherical_surface

aim96: spherical_surface wittadius as positive_length_measure (see 6.2.1, 6.3.1)

4.2.47 surface

aim97: surface aglementary_surface (see6.1.1,6.1.3,6.2.1,6.3.1)

4.2.48 toroidal_surface

aim98: toroidal_surface witiminor_radius as positive_length_measure (see6.2.3, 6.8.3)
aim99: toroidal_surface witimajor_radius as positive_length_measure (see 6.2.3, 6.8.3)
aim100: toroidal_surface adegenerate_toroidal_surface (see 6.3.12

4.2.49 vector

aim101: vector withmagnitude as length_measure (see 6.2.5, 6.3.6)

aim102: vector withorientation as direction (see 6.2.5, 6.3.6)

4.2.50 vertex

aim103: vertex asvertex_point (see6.2.1,6.3.2,6.3.1)

4.2.51 vertex_loop

aim104: vertex_loop withoep—-vertexas vertex (see6.2.2,6.3.2)

4.2.52 vertex_paint

aim105: vertex. point withvertex_geometryas point (see 6.2.2,6.3.2)

4.2.53 elementary _brep_shape_representation

aim106: elementary_brep_shape_representation (no specific test purposes) (seg 6.2.1)

4.2.54 advanced_brep _shape_representation

aim107: advanced_brep_shape_representation (no specific test purposes) (see 6.3.1)
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4.2.55 advanced_face

aim108: advanced_face (no specific test purposes) (see 6.3.1)

4.2.56 axisl placement

aim109: axisl_placement withxispresent as direction (see 6.3.8)

aim110: axis1l_placement withxis absent

4.2.57 axis2_placement_2d
aim111: axis2_placement_2d wittef _direction present as direction (see 6.3.13)

aim112: axis2_placement_2d wittef _direction absent

4.2.58 b_spline_curve

aim113: b_spline_curve witlself_intersect false (see 6.3.5
aim114: b_spline_curve witlself_intersect unknown (see 6.3.9
aim115: b_spline_curve witltlosed_curve trué (see 6.3.5
aim116: b_spline_curve witltlosed_curve; false (see 6.3.10)
aim117: b_spline_curve witlelosed *curve unknown (see 6.3.9
aim118: b_spline_curve witlturve_form  unspecified (see 6.3.9)

aim119: b_spline_curye,witlcontrol_points_list having at least one element as cartesian_ppint

(see 6.3.5)

aim120: b_spline’_curve asational_b_spline_curve (see 6.3.10

aim121: b spline_curve alezier_curve (see 6.3.5, 6.3.10)

aim122: b_spline_curve als_spline_curve_with_knots (see 6.3.11
472759 b—spline_—curve_with—knots

aim123: b_spline_curve_with_knots witknot_spec piecewise_bezier_knots (see 6.3.11)

aim124: b_spline_curve_with_knots witknot_spec quasi_uniform_knots
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aim125: b_spline_curve_with_knots witknot_spec unspecified
aim126: b_spline_curve_with_knots witknot_spec uniform_knots

aim127: b_spline_curve_with_knots witknots having at least one element as parameter_value

(see 6.3.11)

4.2 .60 b_spline surface
aim128: b_spline_surface witkelf_intersect false (see 6.3:10)
aim129: b_spline_surface witkelf_intersect unknown (see 6.3.11]
aim130: b_spline_surface with_closed true (see 6.3.11
aim131: b_spline_surface with_closed false (see 6.3.10)

aim132: b_spline_surface withh_closed unknown

aim133: b_spline_surface with_closed true (see 6.3.11
aim134: b_spline_surface with_closed false (see 6.3.10)
aim135: b_spline_surface with_closed unknown
aim136: b_spline_surface withurface_formy ‘“unspecified (see 6.3.10)

aim137: b_spline_surface witbontrol_points_listhaving at least one element as cartesian_pgint

aim138: b_spline_surface aational_b_spline_surface (see 6.3.10
aim139: b_spline_surface dwezier_surface (see 6.3.10
aim140: b_spline_sarface ds_spline_surface_with_knots (see 6.3.11

4.2.61 b _spline_surface_with_knots
aim141+h. spline_surface_with_knots wikmot_spec piecewise_bezier_knots

aiml42: b_spline_surface_with_knots wikmot_spec quasi_uniform_knots

aiml43: b spline surface with knotswikimot spec unspecified (see 631 )
—_— p— —_— ju— —_— L \

aim144: b_spline_surface_with_knots wikmot_spec uniform_knots

aim145: b_spline_surface_with_knotswith knotshaving at least one element as parameter_value
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aim146: b_spline_surface_with_knotswith knotshaving at least one element as parameter_value

(see 6.3.11)
4.2.62 bezier curve

aim147: bezier_curve (no specific test purposes) (see 6.3.9)
4.2.63 bezier_surface

aim148: bezier_surface (no specific test purposes) (see 6(3.9)
4.2.64 bounded_curve

aim149: bounded_curve ds_spline_curve (see 6.3.5)
4.2.65 bounded_surface

aim150: bounded_surface 4 spline_surface (see 6.3.10
4.2.66 curve

aim151: curve assurface_curve (see 6.3.13

aim152: curve agcurve (see 6.3.13
4.2.67 definitional_representation

aim153: definitional_representation (no specific test purposes) (see 6.3.13)
4.2.68 face_surface

aim154: face-surface azdvanced_face (see 6.3.1,6.3.6,6.3.11)
4.2.69 pcurve

aim155: pcurve withreference_to_curveas definitional_representation (see 6.3.13)

aim1I56; pcurve withbasis_surfaceas surface (Se€e 6.3.13)
4.2.70 placement

aim157: placement asxis2_placement_2d (see 6.3.13)

31

© 1SO 2001 — Al rights reserved


https://standardsiso.com/api/?name=a24de409858db5cd47de7102f11d6ca2

ISO/TS 10303-304:2001(E)

aim158: placement aaxisl_placement (see 6.3.8)
4.2.71 rational_b_spline_curve

aim159: rational_b_spline_curve (no specific test purposes) (see 6.3.10)
4.2.72 rational_b_spline_surface

aim160: rational_b_spline_surface (no specific test purposes) (s€ey6.3.10)
42.73 surface

aim161: surface abounded_surface (see 6.3.10

aim162: surface aswept_surface (see 6.3.8)
4.2.74 surface_curve

aim163: surface_curve witmaster_representation pcurye s2

aim164: surface_curve witmaster_representation .»pcurve_s1 (see 6.3.13)

aim165: surface_curve witmaster_representation curve_3d (see 6.3.13)

aim166: surface_curve witlassociated_geometriraving at least one element as pcurve (Fee

6.3.13)

aim167: surface_curve witisurve-3das curve (see 6.3.13)
4.2.75 surface_of_linear_extrusion

aim168: surface_of linear_extrusion widhxtrusion_axisas vector (see 6.3.9)
4.2.76 surface of revolution

aim169:surface_of _revolution withxis_positionas axis1l_placement (see 6.3]8)
4297 swept_surface

aim170: swept_surface witewept_curveas curve (see 6.3.8)

aim171: swept_surface asurface_of_revolution (see 6.3.8)

aim172: swept_surface asurface_of_linear_extrusion (see 6.3.8)
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4.2.78 geometric_representation_item

aim173: geometric_representation_itemmanar_extent

aim174: geometric_representation_itemasmnera_model (see 6.6.1)
aim175: geometric_representation_itemlight_source (see 6.6.1)
aim176: geometric_representation_itemsadid_model (see 6.1.1,6.2.1, 6.3.1)
aim177: geometric_representation_itemwastex_point (see 6.2.1,/6.3.1
aim178: geometric_representation_itemfase_surface (see 6.1.1,6.2.1, 6.3.1)
aim179: geometric_representation_itemexdge_curve (see 6.2.1,6.3.1
aim180: geometric_representation_itemsasface (see 6.2.1,6.3.1
aim181: geometric_representation_itemasve (see 6.2.1,6.3.1

aim182: geometric_representation_itemastesian_transfermation_operator (see 6.3.14

6.5.4)

aim183: geometric_representation_itemp@acement (see 6.2.1,6.3.1
aim184: geometric_representation_itemasstor (see6.2.5,6.3.6
aim185: geometric_representation_jtemdisection (see 6.1.1)
aim186: geometric_representation_itempasnt (see 6.2.1)

4.2.79 representation_item

aim187: representation_item withameas label (see 6.4.1
aim188: representation_item agpological_representation_item (see 6.4.1)
aim189:representation_item @gometric_representation_item (see 6.3.14,6.4.1,6.5.94)

aim190: representation_item atyled_item

aiml1Yl: representation_Iitem asapped_item (see b.Z2.b, b.5.14

4.2.80 topological_representation_item

aim192: topological_representation_itemaath (see 6.2.1, 6.3.1)
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aim193: topological_representation_itemlasp (see 6.1.1,6.2.1, 6.3.1)
aim194: topological_representation_itemesnnected_face_set (see 6.1.1,6.2.1, 6.3.1)
aim195: topological_representation_itemfase (see 6.1.1,6.2.1, 6.3.1)
aim196: topological_representation_itemfase_bound (see 6.1.1,6.2.1, 6.3.1)
aim197: topological_representation_itemedge (see 6.2.1,6.3:.1
aim198: topological_representation_item\aertex (see 6.2.1,16.3.1

42.81 application_context

aim199: application_context witlapplication as text (see 6.5.1

4.2.82 application_context_element

aim200: application_context_element wittame_of _referenceas application_context (sde
6.5.1)

aim201: application_context_element wittame as label (see 6.5.1
aim202: application_context_element pgoduct_definition_context (see 6.5.1)
aim203: application_context_element pgoduct_context (see 6.5.1)

4.2.83 application_protocol_definition
aim204: application_protocol_definition withpplication as application_context (see 6.51)

aim205: application protocol_definition withpplication_protocol_yearas year_number (see

6.5.1)

aim206; application_protocol_definition withpplication_interpreted_model_schema_namas
label (see 6.5.19
aim207: application_protocol_definition witktatusas label (see 6.5.1

4.2.84 assembly _component_usage

aim208: assembly_component_usage witference_designatompresent as identifier (see 6.5.4)

2 ‘part_204_brep_product_schema’
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aim209: assembly_component_usage witference_designatomabsent (see 6.5.4)
4.2.85 design_context
aim210: design_context (no specific test purposes) (see 6.5.1)
4.2.86 functionally defined transformation
aim211: functionally_defined_transformation wittescription as text (see 6.1.5, 6:3.14)
aim212: functionally_defined_transformation wittame as label (see 615, 6.3.14)
aim213: functionally_defined_transformation eartesian_transformation_opetator (see
6.1.5, 6.3.14)
4.2.87 mapped_item
aim214: mapped_item witimapping_targetas representations.item (see 6.2.6,6.3.14, 6.5.4)
aim215: mapped_item witlmapping_sourceas represeftation_map (see 6.2.6, 6.3{14)
aim216: mapped_item asamera_image
4.2.88 mechanical_context
aim217: mechanical_context (no spegific test purposes) (see 6.5.1)
4.2.89 product
aim218: product withframe_of_referencehaving at least one element as product_context [see
6.5.1)
aim219: productwithdescription as text (see 6.5.4
aim220; product withnameas label (see 6.5.4
aim221: product withid as identifier (see 6.5.4
4:2°90—product _—context
aim222: product_context witldiscipline_typeas label (see 6.5.1)
aim223: product_context asiechanical_context (see 6.5.1)
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4.2.91 product_definition

aim224: product_definition witHrame_of_referenceas product_definition_context (see 6.5.1)

aim225: product_definition witHormation as product_definition_formation (see 6.5.1)

aim226: product_definition wittdescription as text (see 6.5.1)

aim227: product_definition withd as identifier (see 6.5.1
4.2.92 product_definition_context

aim228: product_definition_context witlife_cycle_stageas label (see 6.5.1

aim229: product_definition_context aksign_context (see 6.5.1)
4.2.93 product_definition_formation

aim230: product_definition_formation witbf _product as product (see 6.5.1)

aim231: product_definition_formation witdescription@s text (see 6.5.1

aim232: product_definition_formation witid as jdentifier (see 6.5.1
4.2.94 product_definition_relationship

aim233: product_definition_relationship witrelated_product_definition as product_definitior

(see 6.5.4)

aim234: product_definition_relationship wittelating_product_definition as product_definitior

(see 6.5.4)

aim235: product (definition_relationship witthescription as text (see 6.5.4

aim236: product_definition_relationship witeameas label (see 6.5.4

aim237;'product_definition_relationship wiid as identifier (see 6.5.4

aim238: product_definition_relationship @soduct_definition_usage (see 6.5.4)
4.2.95 product_definition_shape

aim239: product_definition_shape (no specific test purposes) (see 6.5.2)
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4.2.96 product_definition_usage
aim240: product_definition_usage assembly_component_usage (see 6.5.4)
4.2.97 property_definition
aim241: property_definition wittdefinition as product_definition (see 6.5.1,6.5.2, 6.5.3)
aim242: property_definition withdefinition as product_definition_relationship (see 6.5.1,.6.5.2,
6.5.3)
aim243: property_definition withdescription as text (see 6.5.1,'6:5.2, 6.5.B)
aim244: property_definition witmameas label (see6.5.1, 6.5.2,6.5.8)
aim245: property_definition aproduct_definition_shape (see 6.5.1,6.5.2,6.5.3)
4.2.98 property definition_representation
aim246: property_definition_representation witked_representatioras representation (sge
6.5.1,6.5.2,6.5.3)
aim247: property_definition_representation widkfinition as property_definition (see 6.5.11,
6.5.2, 6.5.3)
aim248: property_definition_representationstsape_definition_representation (see 6.5.1,
6.5.2, 6.5.3)
4.2.99 representation
aim249: representation witbontext_of_itemsas representation_context (see 6.5.1, 6.5.2, 6{5.3)
aim250: representation witiiems having at least one element as representation_item (see $.5.1,
6.5.2, 6.5.3)
aim251: representation withameas label (see 6.5.1,6.5.2,6.5.8)
aim252;‘representation ashape_representation (see 6.5.1,6.5.2,6.5.3)
aim253: representation gwesentation_representation
aim254: representation amechanical_design_shaded_presentation_representation
aim255: representation awmechanical_design_geometric_presentation_representation
aim256: representation adefinitional_representation (see 6.3.13)
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4.2.100 representation_context
aim257: representation_context witlontext_typeas text (see 6.5.1)
aim258: representation_context witontext_identifier as identifier (see 6.5.1)
aim259: representation_context parametric_representation_context (see 6.3.13)
aim260: representation_context giobal_unit_assigned_context (see 6.1.1,6.2.1, 6.3.1)
aim261: representation_context ggometric_representation_context (see 6.1.1, 6.2.1,6.3.1)
42.101 representation_map
aim262: representation_map withapped_representationas representation- (see 6.1.4, 6.2.6,
6.3.14)
aim263: representation_map withapping_origin as representation” item (see 6.1.4,6.2.6,
6.3.14)
aim264: representation_map aamera_usage
4.2.102 shape_definition_representation
aim265: shape_definition_representation (ho specific test purposes) (see 6.5.1, 6.5.2, 6.5.3)
4.2.103 shape_representation
aim266: shape_representationfaseted_brep_shape_representation (see 6.1.1,6.5.3
aim267: shape_representationelementary_brep_shape_representation  (see 6.2.1, 6.5.2
aim268: shape_réepresentationadvanced_brep_shape_representation (see 6.3.1,6.5.1
4.2.104 conversion_based_unit
aim269: conversion_based_unit wittonversion_factoras measure_with_unit (see 6.2]5)
ail I I2_I’O CUIIVCTI] DiUI |_baacd_u| Ilt Vviﬂal Nncas :abv: (DCC 62'_
4.2.105 derived_unit
aim271: derived_unit withelementshaving at least one element as derived_unit_element
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4.2.106

aim272:

4.2.107

aim273:

ISO/TS 10303-304:2001(E)

derived_unit_element

derived_unit_element withnit as named_unit

dimensional_exponents

dimensional_exponents (no specific test purposes) (see 6.1.1,6.2.1,

6.3.1)

4.2.108

4.2.109

4.2.110

42111

aim274:

aim275:
6.1.1,6.2.1,6.3.1)

aim276:

aim277:

aim278:
aim279:
aim280:
aim281:
aim282:
aim283:

aim284:

global_unit_assigned_context
global_unit_assigned_context withits having at least one element as derived_unit

global_unit_assigned_context witinits having at least one element as,Aamed_unit

length_measure_with_unit

length_measure_with_unit (no specific test purposes)

length_unit

length_unit (no specific test purposes) (see 6.1.1,6.2.1, 6,

measure_with_unit

measure_with_unit withinit..componentas derived_unit

measure_with_unit withinit_componentas named_unit (see 6.2.5

measure_with_sunit witlkalue_componentas positive_length_measure

measure—with_unit witlkkalue_componentas parameter_value

measure_with_unit witlkkalue_componentas plane_angle_measure (see 6.2.

measure_with_unit witlkalue_componentas length_measure

measure_with_unit gdane_angle_measure_with_unit (see 6.2.5)

see

3.1)

J
~—

5)

aimZaoo:

4.2.112

aim286:

measure_with_unit dength_measure_with_unit

named_unit

named_unit witldimensionsas dimensional_exponents (see6.1.1,6.2.1, 6.

39
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aim287: named_unit aplane_angle_unit (see 6.2.5)
aim288: named_unit akength_unit (see 6.1.1)
aim289: named_unit asonversion_based_unit (see 6.2.5)
aim290: named_unit asi_unit (see 6.1.1)
4.2.113 plane_angle_measure_with_unit
aim291: plane_angle_measure_with_unit (no specific test purposes) (see6.2.5)
4.2.114 plane_angle_unit
aim292: plane_angle_unit (no specific test purposes) (see 6(2.5)
4.2.115 Si_unit
aim293: si_unitwithname radian (see6.1.1
aim294: si_unitwithname metre (see6.1.1
aim295: si_unit withprefix present as milli (see 6.1.1)
4.2.116 background_colour
aim296: background_colour witpresentationas presentation_view
aim297: background_celaur witpresentationas presentation_area
42117 camebpa_image
aim298: camera_image asamera_image_3d_with_scale
4.2.118 camera_image_3d_with_scale
aim299: camera_image_3d_with_scale (no specific test purposes)
4.2.119 camera_model
aim300: camera_model asamera_model_d3 (see 6.6.1)
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4.2.120 camera_model _d3

aim301: camera_model_d3 witberspective_of_volumes view_volume (see 6.6.1)
aim302: camera_model_d3 withiew_reference_systenas axis2_placement_3d (see 6.6.1)
aim303: camera_model_d3 asmera_model_with_light_sources (see 6.6.1)
aim304: camera_model_d3 ammera_model_d3_with_hlhsr (see 6.6,1)

42.121 camera_model _d3_with_hlhsr

aim305: camera_model_d3_with_hlhsrwitidden_line_surface_removal trued (see 6.6.1

aim306: camera_model_d3_with_hlhsrwitiidden_line_surface_removal \false (see 6.6.5

4.2.122 camera_model_with_light_sources

aim307: camera_model_with_light_sourceswsihurceshavingat least one element as light_squrce
(see 6.6.1)

4.2.123 camera_usage

aim308: camera_usage (no specific test purposes)

42.124 colour

aim309: colour withnameas label (see 6.6.1
aim310: colour agpre_defined_colour

aim311: colour ascolour_specification (see 6.6.1)

4.2.125 celour_rgb

aim312«colour_rgb (no specific test purposes) (see 6.6.1)

42,126 colour_specification

aim313: colour_specification asolour_rgb (See6.6.1)

4.2.127 curve_style

aim314: curve_style withcurve_colouras colour (see 6.6.2)
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aim315: curve_style witlcurve_width as measure_with_unit
aim316: curve_style withcurve_width as positive_length_measure (see 6.6.2)
aim317: curve_style wittcurve_fontas curve_style_font_and_scaling
aim318: curve_style witlrcurve_fontas curve_style_font (see 6.6.5)
aim319: curve_style witlrcurve_fontas pre_defined_curve_font (see 6.6.2)
aim320: curve_style witmameas label (see6.6.2
4.2.128 curve_style font
aim321: curve_style_fontwitlpattern_list having at least one element as curve_style font_pattern
(see 6.6.5)
aim322: curve_style_font witlmameas label (see 6.6.5
4.2.129 curve_style font_and_scaling
aim323: curve_style_font_and_scaling withirve_fontas pre_defined_curve_font  (see 6.6,.2)
aim324: curve_style_font_and_scaling withirve_font as curve_style_font (see 6.6.p)
aim325: curve_style_font_and_scalingwitlame as label (see 6.6.2
4.2.130 curve_style_font; pattern
aim326: curve_style_font, pattern withvisible_segment_lengtlas positive_length_measure (see
6.6.5)
aim327: curve_style” font_pattern witkisible_segment_lengttas positive_length_measure (see
6.6.5)
42.131 curve_style_rendering
aim328: curve_style_rendering wittendering_properties as surface_rendering_properties (gee
6.6.1)
aim329: curve_style_rendering wittendering_method linear_colour (see 6.6.2)
aim330: curve_style_rendering wittendering_method constant_colour (see 6.6.1)
42
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4.2.132 draughting_pre_defined_colour
aim331: draughting_pre_defined_colour (no specific test purposes)
4.2.133 draughting_pre_defined_curve_font
aim332: draughting_pre_defined_curve_font (no specific test purposes)
4.2.134 fill_area_style
aim333: fill_area_style witHill_styleshaving at least one element as fill_area_style.\eolour [see
6.6.2)
aim334: fill_area_style witmameas label (see 6.6.2
4.2.135 fill_area_style colour
aim335: fill_area_style_colour witfill_colour as colour (see 6.6.2
aim336: fill_area_style_colour withame as label (see 6.6.2
4.2.136 light_source
aim337: light_source witHight_colour as colour (see 6.6.1
aim338: light_source atight_source_spot (see 6.6.3)
aim339: light_source atight_source_positional (see 6.6.1)
aim340: light_source asight_source_directional (see 6.6.2)
aim341: light_source asight_source_ambient (see 6.6.1)
4.2.137 light” source_ambient
aim342; light_source_ambient (no specific test purposes) (see 6.6.1)
4.2.138 light_source_directional
aim343tight _source_directiomatwithrientationm as direction (see6.62)
4.2.139 light_source positional
aim344: light_source_positional withosition as cartesian_point (see 6.6.1)
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4.2.140 light_source_spot

aim345: light_source_spot witepread_angleas positive_plane_angle_measure (see 6.6.3)
aim346: light_source_spot witbrientation as direction (see 6.6.3)
aim347: light_source_spot witposition as cartesian_point (see 6.6.3)

4.2.141 mechanical_design_geometric_presentation_area

aim348: mechanical_design_geometric_presentation_area (no specific test purposes)

4.2.142 mechanical_design_geometric_presentation_representation

aim349: mechanical_design_geometric_presentation_representation-(no specific test purpgses)

4.2.143 mechanical_design_shaded_presentation_area

aim350: mechanical_design_shaded_presentation_area(no specific test purposes)

4.2.144 mechanical_design_shaded_presentation_representation

aim351: mechanical_design_shaded_presentation_representation (no specific test purposgs)

4.2.145 over_riding_styled _item

aim352: over_riding_styled_itemwitbver_ridden_styleas styled_item

4.2.146 planar_bax

aim353: planar_bex Wwittplacementas axis2_placement_3d

aim354: plaran box wittplacementas axis2_placement_2d

4.2.147 planar_extent

aim355: planar_extent witlsize_in_yas length_measure

aim356: planar_extent witlsize_in_xas length_measure

aim357: planar_extent aglanar_box
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aim358:

aim359:

aim360:

point_style

point_style withmarker_colour as colour

point_style withmarker_sizeas measure_with_unit

point_style withmarker_sizeas positive_length_measure

ISO/TS 10303-304:2001(E)

(see 6.6.2)

(see 6.6.2)

4.2.149

4.2.150

4.2.151

aim361:

aim362:

aim363:

aim364:

aim365:

aim366:

aim367:

aim368:

aim369:

aim370:

aim371:

aim372%

aim373:

point_style withmarker
point_style withmarker
point_style withmarker
point_style withmarker
point_style withmarker
point_style withmarker

point_style withmarker

dot

X

plus
asterisk
ring
square

triangle

point_style withnameas label

pre_defined_colour

pre_defined_colour afraughting.“pre_defined_colour

pre_defined_curve font

pre_defined_curve - font @saughting_pre_defined_curve_font

pre_defined_item

pre_‘defined_item withameas label

pre_defined_item gwe_defined_curve_font

pre_defined_item gwre_defined_colour

(see 6.6;2

(see 6.6.2

4.2.152

aim374:

aim375:

presentation_area

presentation_area asechanical_design_shaded_presentation_area

presentation_area asechanical_design_geometric_presentation_area
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4.2.153

presentation_representation

aim376: presentation_representationm@ssentation_view

aim377:

4.2.154

presentation_representation@esentation_area

presentation_size

aim378: presentation_size witkizeas planar_box
aim379:

aim380:

4.2.155

aim381:
(see 6.6.2)

aim382:

6.6.2)

aim383:

6.6.2)

aim384:

4.2.156
aim385:

aim386:

4.2.157

aim387:

4.2.158

aim388:

presentation_size withnit as presentation_area

presentation_size withnit as presentation_view

presentation_style assignment

presentation_style_assignmentvgtiileshaving at least oneelement as surface_style| usage
presentation_style_assignmentwstileshaving at’least one element as curve_style (see
presentation_style_assignment wstiileshaving at least one element as point_style (see

presentation_style_assignmenpassentation_style_by context

presentation_style~by context
presentation_style ‘by context wityle contextas representation_item (see 6.6]5)

presentation (style_by_context wityle contextas representation (see 6.6]2)

presentation_view

presentation_view (no specific test purposes)

styled_item

styled item withitem as representation item (see 6.612)
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aim390:

styled_item withstyleshaving at least one element as presentation_style_assignment (see

styled_item agver_riding_styled_item
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4.2.159 surface_rendering_properties

aim391: surface_rendering_properties widndered_colouras colour (see 6.6.1)
4.2.160 surface_side_style

aim392: surface_side_style witttyleshaving at least one element as surface_style_rendering (see

6-6-43

aim393: surface_side_style witktyleshaving at least one element as surface_style_parametel_line

(see 6.6.2)

aim394: surface_side_style witktyleshaving at least one element as surfacecstyle_control [grid

(see 6.6.2)

aim395: surface_side_style witktyleshaving at least one element as surface_style _segmentation_-

curve (see

6.6.2)

aim396: surface_side_style witktyleshaving at least one element as surface_style_silhouette| (see

6.6.2)

aim397: surface_side_style witktyleshaving at leastone element as surface_style_boundary| (see

6.6.2)

aim398: surface_side_style witktyleshaving'at least one element as surface_style_fill_area [(see

6.6.2)

aim399: surface_side_style withameas label (see 6.6.2
4.2.161 surface_style boundary

aim400: surface_style boundary witltyle_of _boundaryas curve_style_rendering

aim401: surface~style_boundary witltyle_of boundaryas curve_style (see 6.6.2)
4.2.162 surface_style control_grid

aim402: surface_style_control_grid witstyle_of control_gridas curve_style_rendering

aim403 —surface_styte_controt_gridwithtyle—of control_gridascurve—styte (see6.62)
4.2.163 surface_style fill_area

aim404: surface_style_fill_area witlill_area as fill_area_style (see 6.6.2)
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4.2.164 surface_style parameter_line

aim405: surface_style_parameter_line witirection_counts having at least one element as v_-

direction_count (see
6.6.2)

aim406: surface_style_parameter_line witirection_counts having at least one element as u_-
direction _count (see
6.6.2)

aim407: surface_style_parameter_line wittyle_of _parameter_linesas curve_style rendering

aim408: surface_style_parameter_line wittyle_of parameter_linesas curve_style” (see 6.6.2)

4.2.165 surface_style reflectance_ambient

aim409: surface_style_reflectance_ambiensagace_style_reflectance_ambient_diffuse(see
6.6.3)

4.2.166 surface_style reflectance_ambient_diffuse

aim410: surface_style_reflectance_ambient_diffusaaface_style reflectance_ambient_diffuse_-
specular (see
6.6.4)

4.2.167 surface_style reflectance_ambient_diffuse_specular

aim411: surface_style_reflectance_ambient_diffuse_speculaspébular_colouras colour (see
6.6.4)

4.2.168 surface-‘style _rendering

aim412: surface~style_rendering wigurface_colouras colour (see 6.6.1
aim413: surface_style_rendering witendering_method normal_shading (see 6.6.4)
aim414. surface_style_rendering witendering_method dot_shading (see 6.6.3)
aim415: surface_style_rendering witendering_method colour_shading (see 6.6.2)
aim416: surface_style_rendering witendering_method constant_shading (see 6.6.1)
aim417: surface_style_rendering agrface_style_rendering_with_properties (see 6.6.1)
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4.2.169 surface_style rendering_with_properties

aim418: surface_style_rendering_with_properties witbperties having at least one element as
surface_style_transparent (see 6.6.1)

aim419: surface_style_rendering_with_properties witbperties having at least one element as
surface_style_reflectance_ambient (see 6.6.1)

4.2.170 surface_style segmentation_curve

aim420: surface_style_segmentation_curve wstiile_of _segmentation_curveas curve: style
rendering

aim421: surface_style_segmentation_curve vgityle _of segmentation_curvascurve_style (s¢e
6.6.2)

42171 surface_style silhouette
aim422: surface_style_silhouette witltyle_of_silhouetteas ctrve_style_rendering

aim423: surface_style_silhouette wiltyle_of_silhouetteas curve_style (see 6.6.2)

4.2.172 surface_style transparent

aim424: surface_style_transparent (no specific test purposes)

42.173 surface_style usage
aim425: surface_style_usagewitityle as surface_side_style (see 6.6]2)
aim426: surface_style-usage wittide both (see 6.6.2
aim427: surface~style_usage wittide negative

aim428: surface_style_usage witlide positive

42.174 view_volume

aim429: view volume withview windowas planar box (see 6.6.1)

aim430: view_volume withview_volume_sides_clipping true (see 6.6.1)

aim431: view_volume withview_volume_sides_clipping false (see 6.6.5)
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aim432: view_volume withback_plane_clipping true (see 6.6.1)
aim433: view_volume withback_plane_clipping false (see 6.6.5)
aim434: view_volume withback_plane_distanceas length_measure (see 6.6.1)
aim435: view_volume withfront_plane_clipping true (see 6.6.1)
aim436: view_volume withfront_plane_clipping false (see 6.6.5
aim437: view_volume withfront_plane_distanceas length_measure (see 6.6(1)
aim438: view_volume withview_plane_distanceas length_measure (see 6.6(1)
aim439: view_volume withprojection_point as cartesian_point (see 6.6.1)
aim440: view_volume withprojection_type parallel (see 6.6.1
aim441: view_volume withprojection_type central (see 6.6.5

43 Domain test purposes

4.3.1 Advanced_elementary or_faceted

otherl: any instance of shape_representation in the model shall be eitredvamced_brep_-
shape_representationanelementary_brep _shape_representatigror afaceted_brep_shape_-
representation, no other subtypes shall'occur. (see 6.3.1,6.2.1, 6.1.1)

other2: Polyline and b_spline curve shall be the only permissible subtypes of bounded curvg used
in defining an advanced B-rep.

other3: Polyline shall pe‘the only permissible subtype of bounded curve used in defining an ele-
mentary B-rep.

other4: b_spline”surface shall be the only permissible subtype of bounded surface used in defining
an advanced\B-rep.

other57yadvanced_brep_shape_representatiowith context ageometric_contexwith itemsas
manifold_solid_brep. (see 6.3.1.)

other7: advanced_brep_shape_representatiowith context aggeometric_contexwith itemsas
two or more items amanifold_solid_brep, or mapped_item or axis2_placement_3dincluding
at least on@axis2_placement_3d(see 6.3.7.)
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other8: elementary_brep_shape_representatiowith context aggeometric_contextwith items
asmanifold_solid_brep. (see 6.2.1.)

other9: elementary_brep_shape_representatiowith context aggeometric_contextwith items
asmapped_item (see 6.2.6.)

otherl0: elementary_brep_shape_representatiowith context ageometric_contextwith items
as two or more items asanifold solid brep, or mapped item oraxis2 placement 3dinclud-
ing at least onaxis2_placement_3d(see 6.2.6.)

otherll: faceted_brep_shape_representatiowith context aggeometric_contextwith items as
faceted_brep (see 6.1.1.)

otherl2: faceted_brep_shape_representatiowith context aggeometric_contextwith items as
mapped_item (see 6.1.4.)

otherl3: faceted_brep_shape_representatiowith context aggeometfic “contextwith items as
two or more items afaceted_brep or mapped_item or axis2_placement_3dincluding at least
oneaxis2_placement_3d(see 6.1.4.)

otherl4: mapped_itemwith mapping_target as cartesian.dransformation_operator_3d (see
6.3.14,6.1.5.)

otherl5: assembly_component_usagéth assembly aSELF\ product_definition_relationship.
relating_product_definition asproduct_definition related to an instance shape_representation
by product_definition_shapeand

shape_definition_representation(see 6:5:4.)

otherl6: assembly_component usagéth component aSELF\product_definition_relationship.-
related_product_definition asproduct_definition related to an instance shape_representation
by product_definition_shapeand

shape_definition_representation(see 6.5.4.)
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5

General test purposes and verdict criteria

General test purposes are statements of requirements that apply to all abstract test cases, all preprocessor
abstract test cases, or all postprocessor abstract test cases. General verdict criteria are the means for
evaluating whether the general test purposes are met. General verdict criteria shall be evaluated as a part

of every executable test case to which they apply.

Ha

The following are the general test purposes for this part of ISO 10303:

g1l: The output of an IUT shall preserve all the semantics defined by the input model.

g2: The output of a preprocessor shall conform to the implementation_method the IUT d
conformance to.

NOTE 1 Any exchange file produced by a preprocessor shall be satisfy.the requirements of schema
mance, as defined in ISO 10303-21.

g3: Theinstances in the output of a preprocessor shall be encoded according to the AIM EXF
long form as defined in Annex A of ISO 10303-204.

laims

confor-

PRESS
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g4: The output of a preprocessor shall encode the input model according to the mapping tables
presented in clause 5 of ISO 10303-204.
g5: A postprocessor shall accept input data which is encoded according to the implemeptation
method the IUT claims conformance ta!
g6: No redundancy in geometrictmodels: all geometric constructs defined shall be used|in the
construction of a surface mode}.
g7: Complete topologicalinformation.
NOTE 2 For the topological information to be completach shell of a B-rep model shall be defined [by
faces of type face_surface, each edge shall be of type edge_curve and trimmedbypeéants.
08: No trimmed geometry.
NOTE\3)  All trimming shall use topological constructs, trimmed_curve and bounded_surface entitieg, other
thanb_spline_surface, shall not be used to define edges or faces.
g9 Simple-and direct geometricrepresentation—Forany given geometry the representation shall be
as simple and direct as possible.
In particular:
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All lines, conics and elementary surfaces shall be represented as such; B-spline curves and surfaces
shall not be used for their representation.

Swept surfaces shall not be used to represent elementary geometry such as a spherical surface.

5.2 General verdict criteria for all abstract test cases

T o follovwinavardiet oritaria annhstn all ahctrant tnct nacnc caontainad inthic Nnart Af 1ICM 1N20D-
TeToTowWIg-—ve Cre PPy to T o Stract tE Sttt S S o Tme oo pPart O o oo

gvcl: The semantics of the input model are preserved in the output of the IUT.

gvc2: The model shall conform to the semantics of the part_204_brep_productschema defined in
ISO 10303-204. This includes the verification of all relevant formal propositions.

gvc3: For all instantiated entities the informal propositions shall be satisfied. In particular this
applies to the informal propositions relating to manifold_solid_brep-and closed_shell defined in
ISO 10303-42.

gvcd: All geometric elements of the model shall be bounded by topology: explicit geometric
bounding shall not be used.

5.3 General verdict criteria for preprocessor abstract test cases

The following verdict criteria apply to all preprocessor abstract test cases contained in this part jof ISO
1p303:

gvch: The output of a preprocessor(Conforms to the implementation method the IUT claims$ con-
formance to.

gvc6: The instances in the output of a preprocessor are encoded according to the AIM EXRRESS
long form as defined in.Annex A of ISO 10303-204.

gvc7: The outputof a preprocessor encodes the input model according to the mapping tables pre-
sented in clausé-5 of ISO 10303-204.

gvc8: Thexmodel shall not contain any instance of a geometric_representation_item which|is not
used, directly or indirectly, as part of the definition of shape_representation.

gve9: The model shall not contain any instance of a topological_representation_item which|is not
used, directly or indirectly, as part of the definition of shape_representation.

gvcl0: The model shall not contain any instance of simple geometry which does not use the most
direct form of representation.
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54 General verdict criteria for postprocessor abstract test cases

The following verdict criteria apply to all postprocessor abstract test cases contained in this part of ISO
10303:

gvcll: A postprocessor accepts input data which is encoded according to the implementation
method the IUT claims conformance to.

gvcl2: For each geometric dity occurring in the model the semantics shall be preserved by the
postprocessor as well as preserving the geometric shape.

EXAMPLE 1 A conic curve instance shall not be converted to a B-spline curve, a surface of revdlution
shall not be converted to a surface of any other type.
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6 Abstract test cases

This clause specifies the abstract test cases for this part of ISO 10303. Each abstract test case addresses
one or more test purposes from clause 4. All the test purposes addressed by the test case are referenced
explicitly, in the other and AIM test purposes covered sections, or indirectly, through the verdicted rows

of the preprocessor input specification table.

The abstract test cases are organised according to the unit of funitcyionks O 10303-204 to which they

rglate. The title okeach test case includes an alphabetic code which identifies the UoF and a reference
npmber. This alphanumeric identifier is unique within this part of ISO 10303. The contents of an apstract
tgst case are defined in clause 7 of ISO 10303-33.

Ejpch abstract test case has two subclauses, one for preprocessor test information.and one for alfthe post-
processor test information. The preprocessor and postprocessor input specifications are mirror images of

efich other, i.e. they represent the same semantic information. The preprocessarinput model is gresented
in the form of a table with five columns:

— The Id column is used to reference application objects for assertions and categorisations.| It uses
the same identifier as the test purpose associated with thecapplication element in that row of the
table.

NOTE 1 Inthis column the application elements have anidentifier which is generally of the form ‘@nmpn.xxxx’.
The numerical part of this (nnn) identifies the application-element test purpose (aennn) to which it felates,
alphanumeric component (xxxx), when present, provides the corresponding EXPRESS-I identifier.

— The V column specifies whether the element’in that row of the table is verdicted in this tesf case.
A blank indicates that it is not verdicted:‘A *’ indicates that it is verdicted using a derived vefdict
criteria. A number references a specific verdict criteria defined at the end of the table.

— The application Elements and-€ategorisations column identifies the particular application eJement
or categorisation that is being-defined by the table. For assertions, the role is specified in pargnthesis.

— The value column specifies a specific value for the application element. For application objefts and
attributes the value celumn defines the semantic value for that element’s instance in the inpui model.
A #<number- incthe column is a reference to an entity instance name in the postprocessof input

specification ahere the mirror value is specified. For assertions, this column holds a link [to the

related application object. For categorisations, the Value column identifies the subtype apprcation
object. A‘not_present’ indicates that the application element or categorisation is not present in the
inputimodel.

The Req column specifies whether the value in the Value column is mandatory (M), sugges
Simmwieln ared AH—A-SHegestea— vartHeMmay-—pDe—tcranaeaDy-a—te caliser—Amandatory value
may not be changed due to rules in EXPRESS, the mapping table, or the requirements of the test
purpose being verdicted. A constrained value may be modified according to the specific constraints
specified at the end of the table.
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The postprocessor input specifications are defined using ISO 10303-12 (the EXPRESS-I language. The
values in the postprocessor specification are suggested unless declared mandatory or constrained by the
preprocessor input table.

NOTE 2 Generally a C denotes a value which may be changed but only if at the same time other related values
are changed to maintain the geometric integrity of the model being defined. Such changes are usually possible by
varying the input parameters to the contexts used in the EXPRESS-I specification of the post-processor test case.

The abstract test case Specifies alt the Verdict Criterta which are used 10 assign a verdict durimg| testing.
Special verdict criteria for preprocessor and postprocessor testing are defined explesttyiabstrac
tgst case subclause. The relevant derived verdict criteria for preprocessor testing are identified |n the V
blumn of the preprocessor input table.

[w)

6.1 Abstract test cases for faceted B-rep AIC
The post-processor abstract test cases in this clause are fully documented in'E X PRESBH tex-

tyal description is provided for each pre-processor test case to enable theCreation of a model s|milar to
that described in the EXPRESS-I documentation of the post-processor test.

6.1.1 Test case fbl

Test case summary:

Test case fbl is the most basic test case consisting,of a single solid tetrahedron with one vertgx at the
igin of the coordinate system. All geometry is explicitly defined with no defaults and no sense reyersals
gquired. The definition of the outer shell is;provided by thieashell_instancecontext using the
ofiginal parameters.

=~ O

Qther test purpose coverage:

@]

herl: any instance of shape_representation in the model shall be eithévamced_brep_shape_
presentation anelementarybrep_shape_representatiqgror afaceted_brep_shape_representatign
np other subtypes shall occur.

—
far)

herll:faceted_brepDshape_representatiowith context ageometric_contextwith itemsasfaceted |
ep.

o O

6.1.1.1 Preprocessor

=

put'specification:

see table 2

NOTE 1 See Test Case ps3 for details of product and part.

Constraints on values:
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Table 2 — Preprocessor details: test case fbl

G
e

C

S

varying the parameters in the EXPRESS-I context used in the definition of the postprocessor te

[Id | V |Application Element | Value | Req]
@200| * B-rep #tetrahedron | C2
@73 * B-rep to closed_shell (as oute@®200 to @9 M

(@9 | * |closed_shell #tetrashell | C2]
@107| * face #fsl C1
@63 | aim67| face to loop @107 to @204 M
@205| * face to surface @107 to @109| M

|@201] * |faceted_brep | #tetrahedron | M |

|@38.1] * |point | #origin | C1]
|@38.2 * |[point | #p_x[100, 0, 0] C1 ]

(@34 | * |location | #al | 61

|@204] * |loop | #loop_x [ c1 |

|@102] * |plane | plane | C1]
|@204] * |poly_loop | #loop_y | C1]

@9 | * [shell | #tetrashell | M |

|@109] * |elementary_surface | #p1 | C1]

|@1 | * |shape_representation [#fbsrl | M |

1: The values of the geometric dimensions are intérdependent and can only be varied in a mann
nsures the geometric and topological integrity of'the B-rep being defined. In general this is poss

2: The the outer shell of the faceted B-rep shall be the closed shell defined here.

pecific verdict criteria:

aiml: Model shall confain an example mpresentationasshape_representatioras
faceted_brep_shape_representatiorrepresentationshall contain a singleepresentation_item
all WRs onfaceted_brep_shape_representatioahall be satisfied;

other11: Model shall contain an examplefateted_brep_shape_representatiowith context as
geometrict contexiwith items asfaceted_brep

aim5:" Model shall contain an example fa#ceted_brepwith outer (voids absent) aslosed_shell
(NOT oriented_closed_shelsubtype.)

br which
ible by
5t.

©1SO

aim26: Model shall contain an example olosed_shellith cfs_facesas a SET of more than on
face surface

e

aim68: Model shall contain an example f#ce_surfacewith same_sense TRUE. same_sense

attribute of each face surface in model shall be TRUE.
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aim10: Model shall contain an example stirface (as elementary_surface as plane with po-
sition asaxis2_placement_3dvith axis present. Eaclaxis2_placement_3dn model shall have
axisattribute.

aim8: Model shall contain an example glirface (aselementary_surfacé as plane with posi-
tion asaxis2_placement_3dwith ref_direction present. Eaclaxis2_placement_3dshall have
ref_direction attribute.

Ektra details:

Create daceted_brep_shape_representationonsisting of a singléaceted_brep Thefaceted Wrep
should be in the form of a solid tetrahedron with one vertex at the origin and the adjacent edgep along
the coordinate axes. All faces shall be definedobly_loops and shall be of typéace,.surfacewith
tHe surface geometry defined by a plane. A suitable set of dimensions is defined in the EXPRESS-I
specification below, and in the context defined in C.2.1.

6.1.1.2 Postprocessor

AlIM test purpose coverage:

alm63, aim65, aim66, aim67, aim68, aim70, aim71, aim78, aim91, aim92, aim95, aim97, aiml176,
alm178, aim193, aim194, aim195, aim196, aim260, aim261, aim266, aim273, aim275, aim276, §im277,
ajm286, aim290, aim294, aim295.

alm1, aim2, aim3, aim4, aimb, aim7, aim8, aim10 aim14,aim26, aim36, aim53, aim58, aim61,}m62,

Input specification:

NOTE 1 In the specification below tHEasic\product_structure context is used to define the product contgxt
fgr the geometric definitions.

NIOTE 2 Thetetrashell_instancecontext is used, in its simplest form with default values, to define the facgs of
the B-rep.

TEST_CASE example_forep_1; WITH part_204_brep_product_schema,;
REALIZATION

LOCAL
prodl_name : STRING := ’prodl_name’;
shape_1_def : product_definition_shape ;
shapel_def _rep3 : shape_definition_representation ;
shell_object : closed_shell ;
tetrahedron : faceted_brep ;
fbsrl : faceted_brep_shape_representation ;
its_units : named_unit ;
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len_exp : dimensional_exponents :=

dimensional_exponent(1, 0, 0, 0, 0, 0, 0) ;

its_context : representation_context ;
END_LOCAL;

CALL basic_product_structure ;
IMPORT (shape_1_def := @prod_def_shape; );
WITH (prod name := @prodl name; );

ISO/TS 10303-304:2001(E)

(*

END_CALL;
IMPORT (shell_object := @tetrashell; ) ;
END_CALL;

its_units := named_unit(len_exp) || length_unit() ||
si_unit ('milli’, 'metre’) ;

its_context := geometric_representation_context

fbsrl := faceted_brep_shape_representation
(fbsrl’, [tetrahedron], itS:context );
shapel_def rep3 := shape_definition:\representation
(shape_1_def, fbsrl );

END_REALIZATION;
ND TEST CASE;

pecific verdict criteria:

otherZ1'model created shall contain no vertices,
model'shall contain no edges,
model shall contain no curves,

length units correctly interpreted,

CALL tetrashell_instance ; -- uses default values, so no WITH

(context_1', ’'context_for_tetrahedron’~3) ||
global_unit_assigned_context (,[itS) units] ) ;

tetrahedron := faceted_brep (‘tetrahedron’, shell *0Object) ;

aiml: AllWRS/onfaceted_brep_shape_representatioshall be verified.

©1SO

global_unit_assigned_context correctly interpreted.

aim36: cfs_facesttribute shall be a SET of more than one face_surface these faces shall intersect

on lines joining points.

2001 — All rights reserved
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aim70: planedefiningface_geometryfor eachface_surfaceshall pass through all points defining
boundingpoly_loop.

aim92: Normal to eactplane shall point out of solid.
aim8: SetP of 3 axes for eachxis2_placement_3dhall be correctly derived.

aim266: Postprocessor shall correctly interpshiape representatiomasfaceted brep shape -

T

representation

1.2 Test case fb2

St case summary:

T
tg
T

N
d

6.

bst case fb2 is designed to test the definition ohgefed B-rep containing ohe-or more voids. The

he result is a hollow tetrahedral solid with void(s) of a similar shape.

1.2.1 Preprocessor

put specification:

pe table 3
OTE 1 See Test Case ps3 for detailscof product and part.

OTE 2 See Test Case fb1 for details of tetrashell as outer shell.

onstraints on values:

1: Theouter attributeof the first B-rep shall be the identifier of the outer shellythds attribute shall
e the identifier,efthe first void shell.

14

2: Theitems attribute of thefaceted_brep_shape_representatiomntity shall consist only of thg

pecific verdict criteria:

ae202: Model shall contain an example of Faceted_brep with one void skteths attribute of
representationfbsrl shall bdaceted_brepandbrep_with_voids subtype.

outer attribute shall belosed_shellvoidsshall be a SET of oneriented_closed_shejlvoid shell
shall not intersect outer shell.
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OTE 1 If required this test can easily be modified to test geometric_precision by varying the paramgters to
efine voids which are very close to each other or to the outer shell. As defined in the current version of this test
case there should be no possibility of such interference.

entifier-6f'the B-rep with voids. The voids attribute shall contain the identifiers of the two void shells.
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Table 3 — Preprocessor details: test case fb2

[Id | Vv |Application Element| Value | Req]
@202 * B-rep #tetra_with_void M
@56.1] * B-rep to closed_shell@202 to [@11, @11.1] Ci1
@203| * B-rep faceted_brep AND M

brep_with_voids
@50.2] * B-rep to closed_shell@203 to [@11, @11.1, @11.2)C2

@9 | * [shell | closed_shell #void1 | C1]
@11 | * |closed_shell | #tetrashell | C1]
| @54 |aim81] void as closed_shell #void1 | C1]
| @55 |aim82] void as closed_shell #void2 | 1
@206| * shape_representatip#fbsr2 M
* B-rep as items @203 Cc2

aim6: Model shall contain an example fsceted _brepandbrep . with_voids subtype with outer
asclosed_shelbnd voids as a SET of orwiented_closed_shell(voids present)

aim13: Model shall contain an example faceted_brepandbrep_with_voidssubtype with outer
asclosed_sheland voids as a SET of more than ooréented_closed_shell (voids present) Void
shells shall not intersect each other, or outer.

aim81: Model shall contain an example ofiented_closed_shellith orientation = FALSE.

Ektra details:

This test requires the creation ofacetéd” brep_shape_representatiooonsisting of a singléaceted_-
btep. Thefaceted brepshould be.in the form of a hollow tetrahedron with one vertex at the offigin

and the adjacent edges along:the coordinate axes. Two separate instances shall be created, gne with a
single inner void, the other'with 2 voids. Each void shell shall be of a similar shape to the outef shell
ahd located inside the body. The voids shall not intersect each other or the outer shell. A suitable set of
dimensions is defined'in'the EXPRESS-I specification below, and in the context defined in C.2.1.

6.1.2.2 Postprocessor

AlIM test purpose coverage:

a|m6, aim13, aim81, aim82

Input specification:

NOTE 1 In the specification below thEasic_product_structure context is used to define the product context
for the geometric definitions.
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NOTE 2 Thetetrashell_instancecontext is used, in its simplest form with default values, to define the outer
shell of the B-rep; it is re-used, with different parameters, to define the void shells.

*)
TEST_CASE example_forep_2; WITH part_204_brep_product_schema,;

REALIZATION

LOCAL
prodl_name : STRING := ’prodl_name’;
prod2_name : STRING := ’prod2_name’;
shape_1_def, shape_2_def : product_definition_shape ;
shapel_def_rep, shape2_def rep : shape_definition_representation ;
shell_object, hollowl, hollow2 : closed_shell ;
voidl, void2 : oriented_closed_shell;
tetra_with_void : manifold_solid_brep ;
tetra_with_voids : manifold_solid_brep ;
fbsrl, fbsr2 : faceted_brep_shape_representation ;
its_context : representation_context ;
len_exp : dimensional_exponents :=
dimensional_exponent(1, 0, 0, 06,<0, 0, 0) ;
its_units : named_unit ;
END_LOCAL;

CALL basic_product_structure ;
IMPORT (shape_1 def := @prod_def shape; );
WITH (prod_name := @prodl.name; );

END_CALL;

CALL tetrashell_instance ;-=xuses default values, so no WITH
IMPORT (shell_object .:=" @tetrashell; );

END_CALL;

CALL tetrashell dnstance ;
(* parameters re-sét,for dimensions (large void) *)
IMPORT Shollowl = @tetrashell; );
WITHA(erc = 20; Ix := 50; ly := 50; Iz := 50;);
END_CALL;

CALL tetrashell_instance ;
(* parameters re-set for dimensions (small void) *)

IMPORT (hotfow2 = @tetrashett; J;
WITH (orc = 5; Ix = 20; ly = 20; Iz := 20));

END_CALL;

CALL basic_product_structure ; -- parameters for second product.
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IMPORT (shape_2_def := @prod_def_shape; );
WITH (prod_name = @prod2_name;
pdef_desc := 'test product definition 2’;
propd_desc := 'shape of test product 2’

prod_name : 'second test product’;
prod_id = 'PO2" ;
pdf_id = 'PDFO2’ ; );

END CALL,;

voidl oriented_closed_shell ('voidl’, hollowl, FALSE) ;

void2 oriented_closed_shell ('void2’, hollow2, FALSE) ;

tetra_with_void := faceted_brep (‘tetra_with_void’, shell_object) ||
brep_with_voids ([voidl]) ;

etra_with_voids := faceted_brep (‘tetra_with_voids’, shell_object) ||
brep_with_voids ([voidl, void2]) ;

its_units := named_unit(len_exp) || length_unit() ||

si_unit ('mill’, 'metre”)" ;
its_context := geometric_representation_context
(context_1’, 'context_for tetrahedron’, 3) ||
global_unit_assigned_context ( [its_units] ) ;
fbsrl := faceted_brep_shape_representation

( 'fbsrl’, [tetra_with_void], its_context ) ;

faceted_brep_shapelrepresentation
(fbsr2’, [tetra“with_voids], its_context ) ;

fbsr2

shapel_def _rep := ,shape_definition_representation
(shape_1_def, fbsrl );
shape2_def_rep_C=-shape_definition_representation
(shape_2_def, fbsr2 );

END_REALIZATION;
END_TEST’ CASE;

(*

Specific verdict criteria:

aim6: Complex subtype faceted_brep and brep_with_voids shall be correctly interpreted.
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6

aim13: faceted_brepwith more than one void correctly interpreted, void shells shall not intersect
each other, or outer.

aim81: Normal to each void shell shall point into void.

1.3 Test case b3

T

%
ol LAotT SultliTidl y.

Q.

1.3.1

put specification:

ce table 4.

Preprocessor

OTE 1 See Test Case ps3 for details of product and part.

Table 4 — Preprocessor details: test case fb3

bst case fb3 is designed to test the abilities to defised with inner loops and also to test the use
efaults and sense reversals. The test object is in the form of a rectangular block with a triangular
ble and a triangular depression in the top face. All geometry and topology is definedvin’the text

Id | V| Application Element | Value | Req|
@201 * B-rep #block M
@73 B-rep to shell (as outer) @201 to @9
@107| * |face asface_surface #fsp3 M
@32 |aim63| face to bounds @107 to [#top,#t1lbd, #t2bd]C1

* | face to surface @107 to #pap3 M

* | face tq loop #fsp3 to #looptl via#tlbd | M
@31 |aim64|face | #fsq4 | M|
| @34.1] aim9\[location as axis2_placement_#aq4 | M |
| @34.2] aim11] location as axis2_placement_B#ar3 | M |
| @204)aim4 | loop | #loopt1l | C1]|

@9 | | shell | #blockshell | C1]|

@1 | * [shape_representation | #fbsr [ M |
@102 plane #psq4 C1
@108 * Ihl.’-mta location @341 C1

» of
hrough
Lase.

Constraints on values:
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C1: The values of the geometric dimensions are interdependent and can only be varied in a manner which
ensures the geometric and topological integrity of the B-rep being defined. In general this is possible by
varying the parameters in the EXPRESS-I context used in the definition of the postprocessor test.

Specific verdict criteria:

aim7: Model shall contain an example fdce asface_surfacewith bounds as SET of at least
two face bound (including ondace_outer bound with bound aspoly loop andorientation =
FALSE.

aim9: Model shall contain an example sifirface (aselementary_surfacg asplane with position
asaxis2_placement_3dith ref_direction absent.

aim11: Model shall contain an example stirface (aselementary_surfacg asplane with posi-
tion asaxis2_placement_3dvith axisabsent.

aim61: Model shall contain an example tdce asface_surfacewith hounds as SET of at leas
two face_bound (including ondace_outer_bound with bound aspoly _loop andorientation =
TRUE.

aim64: Model shall contain an example d@dce as facessurfacewith bounds as SET of one
face_boundasface_outer_boundwith bound aspoly_leopandorientation = FALSE.

aim67: Model shall contain an example édceasface_surfacewith bounds as SET of one
face boundasface_outer boundwith orientation = TRUE.

Ektra details:

Create daceted_brep_shape_representationonsisting of a singléaceted_brep Thefaceted_brep

should be in the form of a rectangular block with edges parallel to the coordinate axes. The block|should
have a triangular through hole and a triangular depression in one face. Some loops shall be cregted with
ofientation false. For some-faces the sense ofdhe_geometryshall be false. Default values shall lpe
uged for some attributes/@akis2_placement_3dvhen creating an exchange model. Some geometric
details are described in‘table 4 and a full specification is provided in EXPRESS-I.

6.1.3.2 Postprocessor

AlIM test purpose coverage:

a|m7, aim9, aim11, aim61, aim64, aim67, aim69

Input specification:

NOTE 1 In the specification below thEasic_product_structure context is used to define the product context
for the geometric definitions.
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*)
TEST_CASE example_forep_3; WITH part_204_brep_product_schema;

REALIZATION

LOCAL
prodl_name : STRING := 'block_with_hole’ ;
shape 1 def : product definition shape ;
shapel_def rep : shape_definition_representation ;

origin, px, py, pPXy, pz, pxz, pyz, pzyz . cartesian_point;
d, g%, qy, gz, gxz, qyz . cartesian_point;
r, rx, ry, rz, rxz, ryz . cartesian_point;

neg_x, neg_y, neg_z, slope, pos_x, pos_y : direction;
loopb, loopt, loopf, loopbk, loopl, loopr : poly loop;
loopbi, loopmid, looptl, loopt2, loopqf . poly_loop;

loopql, loopgs, looprb, looprr, looprs . poly_loop;

al, a2, a3, ap3, ar3, apl, ap2, arl, ar2 : axis2_placement\3d;

ar4, aql, ag2, ag4d : axis2_placement_3d,;
pal, pa2, pa3, papl, pap2, pap3, paql . plane;

paq2, pag4, parl, par2, par3, par4 . plane;

bottom, top, front, back, left, right . face_outer bound;

gfbd, glbd, gsbd, rbbd, rrbd, rsbd, midbd : fac€/outer bound;

bibd, tlbd, t2bd . face_bound;

fsl, fs2, fs3, fspl, fsp2, fsp3, fsql .~face_surface;

fsq2, fsg4, fsrl, fsr2, fsr3, fsr4 face_surface;

blockshell . closed_shell ;
block . faceted_brep ;
fosr . faceted brep_shape_representation ;
its_context : representation_context ;

len_exp . dimensional_exponents :=

dimensional_exponent(1, 0, 0, 0, 0, 0, 0) ;
its_units : named_unit.
END_LOCAL;

CALL basic_preduct_structure ;
IMPORT ({shape_1_def := @prod_def_shape; );
WITH (prod_name := @prodl _name; );
END_CALL;

(* ,Cartesian_points on boundary: *)

origin := cartesian_point (‘origin’, [0, 0, 0]) ;
—PX = cartesan_poimnt (px, 50, 0, 01

py := cartesian_point ('py’, [0, 50, OQ]) ;
pxy := cartesian_point ('pxy’, [50, 50, 0]) ;
pz = cartesian_point ('pz’, [0, 0, 100]) ;
pxz := cartesian_point (pxz’, [50, 0, 100]) ;
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pyz = cartesian_point ('pyz’, [0, 50, 100]) ;
pxyz := cartesian_point ('pxyz’, [0, 0, 100]) ;

q := cartesian_point ('q’, [10,10, 0]) ;
gx := cartesian_point (‘gx’, [25,10, 0O]) ;
gy := cartesian_point ('qy’, [10, 25, 0]) ;

gz := cartesian_point ('gz’, [10, 10, 100]) ;
gxz := cartesian point ('gxz’, [25, 10, 100]) ;
gyz := cartesian_point ('qyz’, [10, 25, 100]) ;
r = cartesian_point (r’, [45, 45, 50]) ;

rx := cartesian_point ('rx’, [35, 45, 50]) ;
ry := cartesian_point (ry’, [45, 35, 50]) ;
rz := cartesian_point ('rz’, [45, 45, 100]) ;
rxz := cartesian_point ('rxz’, [35, 45, 100]) ;
ryz := cartesian_point (ryz’, [45, 35, 100]) ;

neg_x direction (neg_x’, [-1, 0, 0] ;
neg._y direction (neg_y’, [0, -1, O]) ;
neg_z := direction (neg_z’, [0, O, -1]) ;
slope := direction ('slope’, [1, 1, 0 ]) ;
pos_x := direction (‘pos_x, [1, O, 0Q]) ;
pos_y := direction (‘pos_y',[0, 1, O] ;

(} outer loops: *)

loopb := poly_loop (loopb’, [origin, px, pxy, py] ;
loopt := poly loop (loopt’, [origin, pxz;pxyz, pyz]) ;
loopf := poly_loop (loopf, [origin, pX, pxz, pz]) ;
loopbk := poly_loop (loopbk’, [pY.. pPXy, pxyz, pyz]) ;
loopl := poly_loop (loopl ', ~[otigin, pz, pyz, py]) ;
loopr = poly_loop (loopr.’,~[pX, pxz, pxyz, pxy]) ;

(* inner loops (triangular): )
loopbi := poly loep (loopbi *, [q, gx, qy]) ;

loopmid := polydeop (loopmid’, [r, rx, ry]) ;

looptl := polyyloop (looptl’, [gz, gxz, qyz]) ;

loopt2 :=-poly loop (loopt2’, [rz, rxz, ryz]) ;
& inside/ loops (rectangular): *)

loopaf poly_loop (loopgf, [q, ax, gxz, qgz]) ;

loopq| poly_loop (loopql’, [d, gz, qyz, ay]) ;
foopgs = poty_toop (foopos,,{Ox, Xz, ayz, ayl)

looprb = poly _loop (looprb’, [r, rx, rxz, rz]) ;
looprr = poly_loop (looprr, [r, rz, ryz, ry]) ;
looprs = poly loop (looprs’, [rx, rxz, ryz, ry]) ;
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(* axis_placements {number determines if axis parallel to x, y or z} *)

al := axis2_placement_3d (‘al’, origin, neg_x, neg.y) ;
a2 = axis2_placement_3d (‘a2’, origin, neg_y, neg_x) ;
a3 := axis2_placement_3d ('a3’, origin, neg_z, ?) ;
ap3 = axis2_placement_3d (‘ap3’, pz, ?, ?) ;

ar3 := axis2_placement_3d (ar3, r, ?, ?);

apl := axis2_placement_3d (‘apl’, pX, pos_X, ?) ;

ap2 = axis2 placement 3d (‘ap2’, py, pos vy, ?) ;

arl := axis2_placement_3d (‘arl’, r, pos_x, ?) ;

ar2 = axis2_placement_3d (ar2’, r, pos.y, ?) ;

ar4 = axis2_placement_3d (‘ard’, r, slope, ?) ;

agl := axis2_placement_3d (‘agl’, g, pos_X, ?) ;

ag2 = axis2_placement_3d (‘ag2’, g, pos.y, ?) ;

ag4 = axis2_placement_3d (‘ag4’, r, slope, ?) ;

(* plane defined for each axis placement: *)

pal := plane (pal’, al) ;

pa2 := plane (‘pa2’, a2) ;

pa3 := plane (‘pa3’, a3) ;

papl := plane (papl’, apl) ;
pap2 := plane (‘pap2’, ap2) ;
pap3 := plane (‘pap3’, ap3) ;
pagl := plane (paql’, aql) ;
pag2 := plane (pag2’, ag2) ;
pag4 = plane (pag4’, ag4) ;
parl := plane ('parl’, arl) ;
par2 := plane (‘par2’, ar2) ;
par3 := plane ('par3’, ar3) ;
par4 = plane (‘pard’, ard) ;

& block outer bounds *)
bottom := face outer bound (bottom’, loopb, FALSE) ;
top .= face outer-bound (‘top’, loopt, TRUE) ;

front := face_outer_bound (front’, loopf, TRUE) ;
back .= face_outer_bound (back’, loopbk, FALSE) ;
left faceCouter_bound (left, loopl, FALSE) ;

right face’ outer_bound (right’, loopr, TRUE) ;

(* inner/face outer bounds *)
gfbd~:= face_outer_bound ('qfbd’, loopqgf, FALSE) ;

glbd := face_outer_bound ('qlbd’, loopql, TRUE) ;
rbbd .= face_outer_bound (rbbd’, looprb, FALSE) ;
rrbd = face_outer_bound (rrbd’, looprr, TRUE) ;

rsbd .= face_outer_bound (rsbd’, looprs, TRUE) ;

midbd := face outer_bound ('midbd’, loopmid, TRUE) ;
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(*  inner bounds *)
bibd := face_bound (bibd’, loopbd, TRUE) ;
tlbd := face_bound (tlbd’, looptl, FALSE) ;
t2bd := face_bound ('t2bd’, loopt2, FALSE) ;

(* outer faces of block *)

fs1 .= face surface ('fs1’, [left], pal, TRUE) ;

fs2 := face_surface ('fs2’, [front], pa2, TRUE) ;

fs3 := face_surface (fs3’, [bottom, bibd], pa3, TRUE) ;
fspl := face_surface (fspl’, [right], papl, TRUE) ;

fsp2 := face_surface ('fsp2’, [back], pap2, TRUE) ;
fsp3 := face_surface ('fsp3’, [top, tlbd, t2bd], pap3, TRUE) ;

(* inner faces

hole: *)
fsql := face_surface ('fsql’, [glbd], pagl, TRUE) ;
fsg2 := face_surface ('fsq2’, [gfbd], pag2, TRUE) ;
fsg4 := face_surface ('fsq4’, [gsbd], pag4, FALSE) ;
( depression: *)
fsrl := face_surface ('fsrl’, [rrbd], parl, FALSE) ;
fsr2 .= face_surface ('fsr2’, [rbbd], par2, FALSE)<;
fsr3 .= face_surface ('fsr3’, [midbd], par3, TRUE) ;
fsrd4 face_surface ('fsr4’, [rsbd], par4, TRUE) ;

blockshell := closed_shell ('blockshell’, [fsl,:¥s2, fs3, fspl, fsp2,
fsp3,fsql, fsqg2; fsq4, fsrl, fsr2, fsr3, fsr4]);

block := faceted brep (’block’, blockshell) ;

its_units := named<unit(len_exp) || length_unit() ||
si_unit ('milli’, 'metre’) ;

its_context_¢=)*geometric_representation_context
(its_context’, 'context_for_block’, 3) ||
global_unit_assigned_context ( [its_units] ) ;

fosr = faceted_brep_shape_representation
(fosr—{btock}, its_tomtext—)—;

shapel def rep := shape_definition_representation
(shape_1 def, fbsr );
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END_REALIZATION;
END_TEST_CASE;

(*

Specific verdict criteria:

aim9: ref_direction shall be correctly defaulted when processaxig2_placement_3d

aiml11l: axisshall be correctly defaulted when processitxgs2_placement_3d

aim6l: faces with inner bound shall be correctly processed, bounds shall be checked ffor intersec-
tions.

aim64: face_boundwith orientation FALSE shall be correctly processed, final” orientation ghall
always be correct with face to left.

aim69: face_surfacewith orientation FALSE shall be correctly processed, thesed_shellde-
fined shall have all face normals pointing out of solid material.

6.1.4 Test case fb4

Test case summary:

Test case fb4 is designed to test the usmapped_iten®in the creation of a simple assembly of facefed
Bireps. It also provides a test of the consistent\behaviogeoimetric_representation_contexd in
d(stinguishing between coordinate spaces.. Fhis test makes use ttighell_instancecontext to
define the geometry and topology.

Qther test purpose coverage:

otherl2:faceted_brep_shape_tepresentatiowith context agieometric_contexwith itemsasmapped| -
item.

otherl3:faceted_brep (shape_representatiowith context aggeometric_contextwith itemsas two or

more items agaceted—brep or mapped_item or axis2_placement_3dincluding at least onaxis2_-
placement_3d

6.1.4.1 Preprocessor

=

putspecification:

Seetable 5
NOTE 1 See Test Case ps3 for details of product and part.

NOTE 2 See Test Case fb1 for details of tetrashell as outer shell.
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Table 5 — Preprocessor details: test case fb4

G

Id | V| Application Element Value | Req|
@201 faceted_brep #tetrahedron C2
@73 B-rep to closed_shelk#tetrahedron to #tetrashell
@200 | aim103| rotated B-rep mapped_item = #tetrarotl M
@34.1 * axis2_placement_3¢#newaxes M
@34.2 * axisZ_placement_3d#oldaxes Cl
@9 shell #tetrashell C1
@200.1 shape_representatip#fbsr C2

representation.items [ #tetrahedron]
@200.2 otherl2 shape_representatio#fbsrl M
* items [ #tetrarotl] C3
@200.3 otherl13| shape_representatio#fbsrass M
* represention.items | [ #tetrahedron, #tetrarot2#oldaxesC

onstraints on values:

G
e

C
0

th

entifier of the original B-rep.

pecific verdict criteria:

E|

xtradetails:

1: The values of the geometric dimensions are interdependent and can only be varied in a mann
nsures the geometric and topological integrity of the B-rep being defined. In general this is poss
varying the parameters in the EXPRESS-I context used-in the definition of the postprocessor te

2: Theitems attribute of thefactored_brep_shape representatiorentity shall consist only of thg

3: Theitems attribute of the seconfdctoréd brep_shape_representatiorntity shall consist only of
e identifier of the rotated B-rep.

otherl2: Model shall contain daceted_brep_shape_representatiomwith context asgeomet-
ric_context with iteémsasmapped_item

otherl3: Medel shall contain daceted_brep_shape_representatiowith context asgeomet-
ric_contextwith itemsas two or more items daceted_brep ormapped_item oraxis2_placemer
3d, ineluding at least onaxis2_placement_3d

br which
ible by
5t.

14

Thistest requires the creation ofeceted_brep_shape_representatioconsisting of a singleaceted_brep

The faceted_brepshould be in the form of a solid tetrahedron with one vertex at the origin and the
adjacent edges along the coordinate axes. This representation is then used in conjunction with the
mapped_itementity to create, in the sanmepresentation_context a representation consisting of a
rotated copy of the original representation. In a sepaegtesentation_contexta representation is cre-

©1SO

2001 — All rights reserved
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ated consisting of the origindéceted_brepand a mapped copy of the original representation. See the
EXPRESS-I specification below and the context in C.2.1 for dimensional details.

6.1.4.2 Postprocessor

AIM test purpose coverage:

a'm')’l A a3m21E Aam26°2 ~Aim2a2 ma266
e o e O o o= oS =00

o
y CAITTT

Input specification:

NOTE 1 In the specification below thEasic_product_structure context is used to define the product contgxt
fgr the geometric definitions.

NOTE 2 Test case of mapped_item and "assembly’ using simple solid tetrahedron.
NIOTE 3 Tetrahedron shell is created by usiegashell_instancecontext with default parameters.
NOTE 4 fbsrl should be a rotated copy fifsr.

NOTE 5 fbsrassshould be equivalent to 2 copiesfokr 'glued’ together.

*)
TEST_CASE example_forep_4; WITH part_204_brep_product_schema,;

REALIZATION

LOCAL
prodl_name : STRING := ’prodl_name’;
prod2_name : STRING := ‘prod2_name’;
shape_1_def, shape_2_def-: product_definition_shape ;
shapel_def_rep, shape2 def rep : shape_definition_representation ;
origin : cartesian_paint” ;
pos_z, neg_y . direction ;
refaxes, oldaxes;” newaxes : axis_placement_3d,;
shell_objectc~+ closed_shell ;
tetrahedron): faceted_brep ;
fbsr, fosrl, fbsrass : faceted brep_shape_representation ;
grcl, grc2 : representation_context ;
len>exp : dimensional_exponents :=

dimensional_exponent(1, 0, 0, 0, 0, 0, 0) ;

H PSRN TSR V-~ - V-V~ B R T- YT 2
tetrarotl, tetrarot2 : mapped_item ;
mappingl, mapping2 . representation_map ;

END_LOCAL;
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CALL basic_product_structure ;
IMPORT (shape_1_def := @prod_def_shape; );
WITH (prod_name := @prodl_name; );
END_CALL;

CALL basic_product_structure ; -- parameters for second product.
IMPORT (shape_2_def := @prod_def_shape; );
WITH (prod name = @prod2 name;
pdef_desc := 'test product definition 2’;
propd_desc := 'shape of test product 2’

prod_name := ’second test product;
prod_id = 'PO2" ;
pdf_id = 'PDF0O2’ ; );
END_CALL;
CALL tetrashell_instance ; -- uses default values, so no WITH

IMPORT (shell_object = @tetrashell;
origin = @origin;
neg_y = @ neg_y; refaxes := @al;);
END_CALL;

tgtrahedron := faceted brep (‘tetrahedron’, shell -object) ;
its_units := named_unit(len_exp) || length_unit()™|
si_unit ('milli’, 'metre”) ;

grcl := geometric_representation_context (‘grcl’,
‘context for tetrahedron’, 3) ||
global_unit_assigned_context (\Jits_units] ) ;
grc2 := geometric_representation_context ('grc2’,
‘context for rotated’ tetrahedron’, 3) ||
global_unit_assigned_context ( [its_units] ) ;

fgsr := faceted_brep_shape_representation('fbsr’, [tetrahedron], grcl);

( Define_‘axis_placements for use in mapping *)
oldaxes_i=/axis2_placement 3d (‘oldaxes’, origin, ?, ?) ;

pps_-z* = direction (‘pos_z, [0, O, 1]) ;

newaxes := axis2_placement 3d (‘newaxes’, origin, pos_z, neg.y) ;

mappingl := representation_map (refaxes, fbsr );
tetrarotl := mapped_item (‘tetrarotl’, mappingl, newaxes );
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(*

Define representation using tetrarotl only *)

fbsrl := faceted_brep_shape_representation('fbsrl’, [tetrarotl], grcl);

(*

Define representation which is an assembly of tetrahedron
+ mapped copy.*)

mapping?2 := representation map (oldaxes, fbsr );

tg

f

(*

trarot2 := mapped_item (tetrarot2’, mapping2, newaxes );

srass := faceted_brep_shape_representation
(fbsrass’, [tetrahedron, tetrarot2, oldaxes], grc2 ) ;

shape_definition_representation
(shape_1_def, fbsrl );

shape_definition_representation
(shape_2_def, fbsrass );

hapel _def rep

hape2_def _rep

END_REALIZATION;
ND TEST CASE;

pecific verdict criteria:

T

and positioned.
otherl3: Two separate geometric répresentation contexts are created, fbsr and fbsrl are s

related and should touch at onepoint only, fbsrl and fbsrass are not spatially related, the g
fbsrass should not intersect butshould coincide over a common face which is implicitly shar

1.5 Test case b5

St case summary

(@]

T

0

bst case b5 is'designed to test the usaapped_itens in conjunction with &artesian_transformatior
berator in the creation of a simple assembly of faceted B-reps. The use of a scaling factor is
nis test tmakes use of thetrashell_instancecontext to define the geometry and topology.

thértest purpose coverage:

otherl2: After processing the solid tetrahedran definedrigpped_itemshall be correctly defined

patially
hells in
bd,

tgsted.

otherl2:faceted_brep_shape_representatiowith context agieometric_contexwith itemsasmapped._-
item.

otherl4:mapped_itemwith mapping_targetascartesian_transformation_operator_3d
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6.1.5.1 Preprocessor

Input specification:

See table 6.

NOTE 1 See Test Case ps3 for details of product and part.

NOTE 2 See Test Case fbl for detalls of tetrashell as outer shell.

Table 6 — Preprocessor details: test case fb5

Id | V| Application Element | Value | Reg|
| @201 | | faceted_brep | #tetrahedron C1 |
@200 | otherl4 B-rep mapped_item = #tetratransv
@34 axis2_placement_3d #oldaxes C3
@9 | | shell | #tetrashell | C |
@200.1 shape_representation #fbsr C1

representation.items #tetrahedron C1
@200.2 * shape_representation #fbsrass M

representation.items [#tetrahedron, #tetratrans)]
@49 * transformation #transform M
@50 aim21 | transformation.scaling_factob.75 C3

Constraints on values:

14

d1: Theitems attribute of the firstaceted<brep_shape_representatioantity shall consist only of thg
identifier of the B-rep defined by the tetrahedron.

CR2: The transformed B-rep shall reference the first B-rep as source.
43: The transformation is defined using the original reference axes and the transformation opergtor.

Specific verdict criteria:

aim21: Medel shall contain an example chrtesian_transformation_operator as cartesian_-
transformation_operator_3d with scale as REAL not equal to 1.0.

Ektradetails:

This test requires the creation ofaceted_brep_shape_representatiooonsisting of a singléaceted_-

brep. Thefaceted_brepshould be in the form of a solid tetrahedron with one vertex at the origin and

the adjacent edges along the coordinate axes. This representation is then used in conjunction with the
mapped_itementity and a cartesian_transformation_operator, to create, in therepregentation_-

context, a representation consisting of a rotated and scaled (not by 1.0) copy of the original representation
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and the originafaceted_brep See the EXPRESS-I specification below and the context in C.2.1 for
dimensional details.

6.1.5.2 Postprocessor

AIM test purpose coverage:

a'm’ll: aml1a6 219 Amm20
T O O oo =o ot

Input specification:

NOTE 1 In the specification below thEasic_product_structure context is used to define the product contgxt
fgr the geometric definitions.

NOTE 2 Test case ahapped_itemand 'assembly’ using simple solid tetrahedron.
NIOTE 3 Tetrahedron shell is created by usiegashell_instancecontext with default parameters.
NIOTE 4 tetratrans should be a scaled copy fifsr after reflection in OZX plane.

NOTE 5 fbsrassshould be equivalent to two tetrahedra 'glued’ together.

*)

TEST_CASE example_forep_5; WITH part_204brep_product_schema;
REALIZATION

LOCAL
prodl_name : STRING := Jprodl_name’;
shape_1_def : product_definition_shape ;
shapel_def rep : shape. definition_representation ;
origin : cartesian_paint” ;
pos_z, neg_y, pos=x : direction ;
oldaxes : axis_placement_3d;
transform :ccartesian_transformation_operator_3d;
shell_object) : closed_shell ;
tetrahedron : faceted_brep ;
fbsrfbsrass : faceted_brep_shape_representation ;

len>exp : dimensional_exponents :=
dimensional_exponent(1, 0, 0, 0, 0, 0, 0) ;
fts—Hhits——hamed—thit—

grcl, grc2 : representation_context ;

tetratrans : mapped_item ;

mappingl : representation_map ;
END_LOCAL;
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CALL basic_product_structure ;
IMPORT (shape_1_def := @prod_def_shape; );
WITH (prod_name := @prodl_name; );
END_CALL;

CALL tetrashell instance ; -- uses default values, so no WITH
IMPORT (shell object := @tetrashell;
origin = @origin;
neg_y = @ neg_y; ),

END_CALL;

tdtrahedron := faceted_brep (‘tetrahedron’, shell_object) ;

itg_units := named_unit(len_exp) || length_unit() ||
si_unit ('milli’, 'metre’) ;

grcl := geometric_representation_context ('grcl’,
‘context for tetrahedron’, 3) ||
global_unit_assigned_context ( [its_units] ) ;

grc2 := geometric_representation_context ('grc2’,
‘context for assembly’, 3) ||
global_unit_assigned_context ( [its_units]*) ;

(1 Define axis_placement and cartesian fransformation_operator for
use in mapping *)

pps_x := direction (‘pos_x’, [1,-0:0]) ;

pps_z direction (‘pos_zs-.J0O, 0, 1)) ;
oldaxes := axis2_placemeéent_3d (‘oldaxes’, origin, pos_z, pos_X) ;

transform := cartesian_transformation_operator_3d (‘transform’,
'rotate and scale’, pos_x, neg_y, origin, 0.75, pos_z );

fgsr := faeceted_brep_shape_representation ('fbsr’,
[tetrahedron, oldaxes], grcl ) ;

appmgL = Tepresentation_map (ofdaxes, 0sr—J;
(* tetratrans is a 75% scaled copy of original reflected in ZX plane *)
tetratrans := mapped_item (‘tetrarotl’, mappingl, transform );

(* Define representation which is an assembly of tetrahedron +
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transformed (scaled and reflected) copy.*)
fbsrass := faceted_brep_shape_representation
(fbsrass’, [tetrahedron, tetratrans], grc2 ) ;

shapel_def _rep := shape_definition_representation
(shape 1 def, fbsrass );

END_REALIZATION;
END_TEST_CASE;

(*

Specific verdict criteria:

and positioned.

aim21: fbrassshould consist of two solid tetrahedra which aredn:eontact in the ZX plane. O
a 3/4 size copy of the other after reflection in this plane.

6.2 Abstract test cases for elementary B=rep

The post-processor abstract test cases in this clauseare fully documented in EXPREiBtBMa tex-
tyal description is provided for each pre-processortest case to enable the creation of a model s
that described in the EXPRESS-1 documentation of the post-processortest. For each test case

of relevant test purposes is identified.

NOTE 1 Many of the test purposes are applicable to more than one test case but the criteria are only defi
the first such test case. This applies inparticular to many of the purposes documented in ebl.

6.2.1 Test case ehl

Test case summary:

Test case ebl is the'most basic test case consisting of the faces needed to define a single solig
wlith hemispherical base and elliptic top. All geometry is explicitly defined with no defaults and no
gversals of\geometry required. The definition of theek is provided by theylinder_sphere_shell
cpntext using the original parameters. (See C.3.1.)

—_

Qther test purpose coverage:

otherl4: After processing the solid tetrahedron definedrigpped_itemshall be correctly defined

neis

milar to
h number

hed with

| cylinder
sense

otherl: any instance of shape_representation in the model shall be eithdvamced_brep_shape_-

representation,
anelementary_brep_shape_representatign
or afaceted_brep_shape_representatigmo other subtypes shall occur.
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other8: elementary_brep_shape_representationith context asgeometric_contextwith items as
manifold_solid_brep.

6.2.1.1 Preprocessor

Input specification:

See-table 7

NOTE 1 See Test Case ps2 for details of product and part.

Constraints on values:

ClL: The values of the geometric dimensions are interdependent and can only bearied in a manngr which
enpsures the geometric and topological integrity of the B-rep being defined. In general this is possible by
varying the parameters in the EXPRESS-| context used in the definition gf-the postprocessor test.

14

CR2: Theitems attribute of theelementary_brep_shape_representatiogntity shall consist only of thg
entifier of the B-rep.

=

Specific verdict criteria:

ae33: Each Geometric_element in the model shall be used as part of the geometric descriptjon of a
B-rep.

aim61: Model shall contain an example of-face as face_surface with bounds as a SET of mofe than
one face_bound with bound as an edge “loop and orientation FALSE.

aim63: Model shall contain an example of face as face_surface with bounds as a SET pf one
face bound as face_outer_bound with orientation TRUE.

aim64: Model shall contain an example of face as face_surface with bounds as a SET pf one
face_bound as face couter_bound with orientation FALSE.

aim76: Model shall contain an example of face as face_surface with bounds as a SET of mofe than
one face_bound with bound as an edge_loop and orientation TRUE.

aim78: Model shall contain an example of manifold_solid_brep with outer (voids absent) as closed_-
shell{NOT oriented_closed_shell subtype).

6.21.2 Postprocessor

AIM test purpose coverage:

aim8, aim10, aim14, aim25, aim26, aim27, aim28, aim32, aim33, aim36, aim37, aim39, aim41, aim44,
aim45, aim46, aim47, aim48, aim49, aim53, aimb55, aim57, aim58, aim59, aim60, aim61, aim62, aim63,

79
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Table 7 — Preprocessor details: test case ebl

[1d | V| Application Element | Value | Req]
|@113 | * [elementary_B_rep | #ebsr | C2 |
@100 * B-rep manifold_solid_brep = #cysp_solidM

@73 * B-rep to closed_shell (as outer@® 100 to @9
@6 * | circle #circ M
@8 * | circle.radius 25.0 C1
@7 circle.location #al C1
@9 * closed_shell #shell_object M
@11 |aiml0|shellto face @9 to [#face_1, #face-2, #face_3B]C1
@12 * conic as circle #circ M
@13 * | conic as ellipse #elli M
@26 * curve #elli M
@58 * curve to edge @13 to@24 C1
@20 * | cylindrical_surface #eyl M
@21 * | cylindrical_surface.axis #al C1
@22 * | cylindrical_surface.radius 25.0 C1

|@23 | * [direction | #dslope | C1]|
@24 * | edge as edge_curve #edge2 C1
@69 * edge to B-rep @24 to @100
@24 * edge to edge curve @24 to @13
@25 * edge to vertex @24t0[@71, @71]

|@104 | * [elementary surface | #eyl | M |
@26 * ellipse #elli M
@28 * | ellipse.major_radius 25*rt(2) C1
@29 * | ellipse.minor_radius 25.0 C1
@27 * (ellipse.location #a2 S
@107.1 * face #curved_face C1
@65 ¥ face to surface @107.1to @104 C1
@64 face.loops [#bcylbot, #bcyltop] C1
@62 * | face to face #face_1 to #face_2 C1
@2107.2 * |face #face_2 C1

p@404 | * [global_unit | #its_units | M |
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Table 7 — concluded

Id | V | Application Element | Value | Req|
| @34 | * |location as axis2_placement__3#a2 | C1]|
@35 | * | loop as edge_loop #loopc M

* | loop to edge @35to #edgel C1

| @102 * | elementary_surface as plane | #p1 | M |

@38.1] * | point #ctop
@38.2| * | point #epoint
@105 | * | spherical_surface #sphere M
@41 | * | spherical_surface.centre #origin C1
@42 | * | spherical_surface.radius 25.0 C1
@53 | * | vertex #verte M
@71 | * | vertex to point @71to @38.1

alm64, aim65, aim66, aim67, aim68, aim70, aim71, aim76, aim78, aim83, aim85, aim88, aim89,

[im90,

aim9l1, aim92, aim95, aim96, aim97, aim103, aim106, aim260, ‘am261, aim267, aim273, aim275,

al

m276, aim277, aim286, aim290, aim294, aim295.

put specification:

OTE 1 In the specification below thmasic_product_structure context is used to define the product cont
r the geometric definitions.

OTE 2 Thecylinder_sphere_shellcontext is used, in its simplest form with default values, to define the f
the B-rep.

FST_CASE example_ebrep_1,>WITH part_204_brep_product_schema;
REALIZATION

LOCAL
shell_objectCs Closed_shell ;
cysp_solid.; manifold_solid_brep ;
ebsr :velementary_brep_shape_representation ;
its_units : named_unit ;

len>exp : dimensional_exponents :=
dimensional_exponent(1, 0, 0, 0, 0, 0, 0) ;
fts—context——representation—context—

pxt

nCes

©1SO

prodl_name : STRING := ’prodl_name’;

shape_1_def : product_definition_shape ;

shapel_def _rep : shape_definition_representation;
END_LOCAL;
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CALL basic_product_structure ;
IMPORT (shape_1_def := @prod_def_shape; );
WITH (prod_name = @prodl_name; );

END_CALL;

CALL cylinder_sphere_shell ; -- uses default values, so no WITH
IMPORT (shell object := @cyspshell; ) ;

END_CALL;

cysp_solid := manifold_solid_brep ('cysp_solid’, shell_object) ;

its_units := named_unit(len_exp) || length_unit() ||
si_unit ('milli’, 'metre’) ;

its_context := geometric_representation_context
(context_1’, 'context_for_cylinder_sphere’, 3) ||
global_unit_assigned_context ( [its_units] ) ;

ebsr := elementary_brep_shape_representation
( 'ebsr’, [cysp_solid], its_context );
shapel_def _rep := shape_definition_representation
(shape_1_def, ebsr );

END_REALIZATION;
END_TEST_CASE;

(*

Specific verdict criteria:

aim8: axis2_placementvith refidirection present shall be correctly interpreted to locate surface.
aim10: axis2_placementyvith axis present shall be correctly interpreted to locate surface.
aim26: Shell normals-shall point out of solid.

aim36: Faces shall be connected along edges, no other face intersections shall occur.

aim45: edge with identical start and end vertices alge _geometnas ellipse shall be correctly
interpreted as closed ellipse.

aim46: edgewith identical start and end vertices aadge_geometryas circle shall be correctl
infnrprptprl as aclosed circle

aim51: edge_curve and vertices of boundiregige_loo shall lie on surface definirfgce_geometry
[aim55] Correct portion o$pherical_surfaceshall be defined bgdge_loops.

aim57: Unboundectylindrical_surface shall be bounded bgdge_loops.
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aim58: bounding loops of face witface_geometryasplane shall be co-planar.
aim61: Multiple bounds shall be correctly interpreted to triaté.
aim63: Face geometry shall be correctly trimmedfage_bound

aim64: face_boundwith orientation FALSE shall be correctly interpreted to define correct portion
of face surface.

aim64: face_bound with different orientations shall be correctly interpreted.
aim103: All vertex_points shall lie onedge_curve.
aim106: All WRs onelementary_brep_shape_representatioshall be verified

other8: Length units shall be correctly interpreted, model re-created shall contaialyloops or
vertex_loops.

6.2.2 Test case eb?2

Test case summary:

Test case eb2 is designed to test the definition of an elementary B-rep containing one or more vo|ds. The
cylinder_sphere_sheltontext is used with different parameters to define the outer shell and a void|shell.
$ee C.3.1.) The resultis a hollow cylindrical solid-with void(s) of a similar shape, or spherical.

NOTE 1 If required this test can easily be madified to test geometric precision by varying the paramgters to
define voids which are very close to each other or to the outer shell. As defined in the current version of this test
case there should be no possibility of such-interference.

6.2.2.1 Preprocessor

Input specification:

Skge table 8.
NOTE 1 See‘Test Case ps2 for details of product and part.

NOTE 2 <-Seée Test Case eb1 for details of shell_object.

Constraints on values:

C1: The values of the geometric dimensions are interdependent and can only be varied in a manner which
ensures the geometric and topological integrity of the B-rep being defined. In general this is possible by
varying the parameters in the EXPRESS-| context used in the definition of the postprocessor test.
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Table 8 — Preprocessor details: test case eb2

Id | V| Application Element | Value | Req|

|@113 | * [elementary B rep [#ebsrl | C2 |

|@113.1] * [elementary B_rep |[#ebsr2 | C3|
@56.1 |aim13| B-rep brep_with_voids = #cysp_with_void M
@56.2 |aim79| B-rep brep_with_voids = #cysp_with_voidsM
@31 * | face #sp_face M
@65 face.face_geometry |#sph2 C1
@31 * bounds [#s_bound] M

| @38 | | point | #top_pt = (-5, -5, 5) | C1
@54.1 * | void oriented_closed_shell = #void1l M
@55.1 * | void.orientation FALSE M
@54.2 * | void oriented_closed_shell = #void2 C1
@55.2 * | void.orientation FALSE M
@105 spherical_surface #sph2 C1
@42 spherical_surface.radiug0 C1
@41 spherical_surface.centré5,-5,-5) C1
@53 vertex #top_v C1
@36 |aim77|loop as vertex_loop |#v_loop M

= 0

(@)

2: Theitemsattribute of the firselementary_brep.shape_representatioantity shall consist only of
e identifier of the B-rep with a single void.

3: Theitems attribute of the seconelementary_brep_shape_representatioantity shall consist only
of the identifier of the B-rep with voids.

Specific verdict criteria:

aim13: Model shall contain an example wfanifold_solid_brepasbrep_with_voidssubtype with
outer axclosed_shelbnd voids as a SET of orwiented_closed_shel(voids present).

aim26: Model'shall contain an example dbsed_shellvith cfs_facesas a SET of onface_surface
aim77: Model shall contain an example lafop asvertex_loop

aim79: Model shall contain an example wfanifold_solid_brepasbrep_with_voidssubtype with
outer axclosed_shelbnd voids as a SET of more than améented_closed_shell

aim81: Model shall contain an example ofiented_closed_shelith orientation as FALSE.

Extra details:
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This test requires the creation of alementary_brep_shape_representatian consisting of a single
manifold_solid_brep. Themanifold_solid_brepshould be in the form of a solid cylindrical solid with

a hemi-spherical top and a sloping planar top. One such B-rep shall contain a void of a similar shape
and orientation. A second example shall contain two such non-intersecting voids, one of a similar shape,
the other spherical. The spherical void shall be defined with a siagte surfaceusing avertex_loop.

The centre of the hemisphere for the outer shell is at the origin and the Z axis is the axis of the cylinder.
Each shell is defined as a single closed shell with 3 faces. A suitable set of dimensions is defined in the
EXPRESS-I specification below.

6.2.2.2 Postprocessor

AlIM test purpose coverage:

ajm27, aim36, aim77, aim 79, aim81, aim82, aim96, aim104 Input specification:

NOTE 1 In the specification below thEasic_product_structure context is used ta.define the product contgxt
far the geometric definitions.

NOTE 2 Thecylinder_sphere_shellcontext is used, with appropriate parameters, to define the faces ¢f the
Birep outer shells and to define the void shells.

NIOTE 3 Outer shell of brep_with_voids is a closed_shell and)net an oriented_closed_shell, oriented_glosed_-
shell is used to define voids, orientation must be FALSE.

TEST_CASE example_ebrep_2; WITH part 204 _brep_product_schema;
REALIZATION

LOCAL
prodl_name : STRING ;=-prodl_name’;
prod2_name : STRING\:= ’'prod2_name’;
shape_1_def, shapel 2 def : product_definition_shape ;
shapel_def _rep,._shape2_def rep : shape_definition_representation ;
shell_object, hallewl, hollow2 : closed_shell ;
voidl, void2:-oriented_closed_shell;
cylsp_withhvoid : brep_with_voids ;
cylsp_with_voids : brep_with_voids ;
ebstl,) ebsr2 : elementary_brep_shape_representation ;

len>exp : dimensional_exponents :=
dimensional_exponent(1, 0, 0, 0, 0, 0, 0) ;
fs—trits——hRamed—uhit—

contextl, context2 : representation_context ;
sph2 : spherical_surface ;
11, 12 : length_measure ;
top_pt : cartesian_point ;
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top_vert : vertex_point ;

v_loop : vertex_loop ;

s _bound : face outer _bound ;

sp_face : face_surface ;

sp_shell : closed_shell ;
END_LOCAL;

CALL basic product structure ;

(*

IMPORT (shape_1_def := @prod_def_shape; );
WITH (prod_name := @prodl_name; );

END_CALL;

CALL cylinder_sphere_shell ; -- uses default values, so no WITH
IMPORT (shell_object := @cyspshell; );

END_CALL;

CALL cylinder_sphere_shell;
(* parameters re-set for dimensions -large void *)
IMPORT (hollowl := @cyspshell; );
WITH (orc := 10; rad := 12; ht := 50; );
END_CALL;

CALL cylinder_sphere_shell ;
parameters re-set for dimensions (sphere for “spherical void) *)
IMPORT (sph2 := @sphere;
11 = @orc;
12 ;= @rad ;);
WITH (orc = -5; rad := 10 .);
END_CALL;

CALL basic_product_structure ; -- parameters for second product.
IMPORT (shape_2-<def := @prod_def_shape; );
WITH (prod_pame = @prod2_nhame;
pdef, desc := ’'test product definition 2’;
propd_desc := ’'shape of test product 2’

prod_name : 'second test product’;
prod_id = 'PO2" ;
pdf id = 'PDF02’ ; );

ENDNCALL;

voidl := oriented_closed_shell ('voidl’, hollowl, FALSE) ;

86

top_pt = cartesian_point (top_pt; {515 (=271
top_v := vertex_point (‘top_Vv’, top _pt ) ;

v_loop := vertex loop ('v_loop’, top v ) ;

s_bound := face_outer bound ('s_bound’, v_loop, TRUE ) ;
sp_face := face_surface ('sp_face’, [s_bound], sph2, TRUE );
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sp_shell := closed_shell ('sp_shell’, [sp_face] );
void2 := oriented_closed_shell (void2’, sp_shell, FALSE) ;

cylsp_with_void := manifold_solid_brep('cylsp_w_V', shell_object)
|| brep_with_voids ([voidl]) ;

cylsp_with_voids := manifold_solid_brep('cylsp_w_vs’, shell_object)
|| brep with voids ([voidl, void?]) ;

its_units := named_unit(len_exp) || length_unit() ||
si_unit ('mill’, 'metre”) ;

contextl := geometric_representation_context ,
(‘contextl’, 'context_for_cylsp_with_void’, 3) ||
global_unit_assigned_context ( [its_units] );

geometric_representation_context |,
(‘context2’, 'context_for_cylsp_with_voids’, (3)" ||
global_unit_assigned_context ( [its\units] ) ;

context2

ebsrl := elementary_brep_shape_representation
( 'ebsrl’, [cylsp_with_void], contextl<) ;

ebsr2 := elementary_brep_shape_representation
(ebsr2’, [cylsp_with_voids], context2 ) ;

shapel_def rep := shape_definition_representation
(shape @, def, ebsrl );
shape2_def_rep := shape_definition_representation
(shape_2_def, ebsr2 );

END_REALIZATION;
END_TEST_CASE;

(*

Specific verdict ctiteria:

aim13:Void shell shall not intersect outer shell, void shell shall be completely within outer shell.

aim79: Void shells shall not intersect outer shell or each other, each void shell shall be completely
within outer shell, twaelementary_brep_shape_representatianebsrl and ebsr2 shall not be s$a—
tially related.

aim80: Normal to void shells shall point into voids.
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aim96: closed_shellwith single face withspherical_surfacegeometry shall be correctly pro-
cessed.

aim104: vertex_loopshall be correctly processedfase_boundto define face as complete spher-
ical surface.

6.2.3 Test case eb3

Test case summary:

Test case eb3 is a simple test case consisting of the faces needed to define a single Selid segment of a
tqrus bounded by planes. One of the plane/torus intersections is represented by a planar polyline. The
efinition of the shell is provided by theroidal_segmentcontext using the original-parameters. (See
g3.3)

Q.

Qther test purpose coverage:

other3: Polyline shall be the only permissible subtype of bounded curve used in defining an elementary
Blrep.

6.2.3.1 Preprocessor

Input specification:

Ske table 9.

NOTE 1 See Test Case ps2 for details of preduct and part.

Constraints on values:

ClL: The values of the geometrie dimensions are interdependent and can only be varied in a manngr which
ensures the geometric and topological integrity of the B-rep being defined. In general this is possible by
varying the parameters inthe EXPRESS-| context used in the definition of the postprocessor test.

Specific verdict criteria:

aim128::;Model shall contain example @lementary_surfaceastoroidal_surface.

aim133: Model shall contain example @fdgeasoriented_edgewith orientation as FALSE.

aim i34 vodetshattcontaimexamplteefdge —curvewithredge _geometrastine:
aim135: Model shall contain example @idge_curvewith edge_geometnaspolyline.

Extra details:
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Table 9 — Preprocessor details: test case eb3

Al

Id | V| Application Element | Value | Req|
| @101 | * [elementary_B_rep | #ebsr | M |
@100 * B-rep #torus_solid M
@73 * B-rep.outer #shell_object S
| @25 | aim84 | edge | #oeb1f | S |
|@24.1 | aim74 | edge | #edgebl | C1]
| @24.2 | aim135] edge | #edgetl | C1]|
| @107 face_] | face | #face_1 | C1]|
|@31.1 \ | face_bound | #btop | C1]
| @31.2 \ | face_bound | #bbase | P
| @19 | * [line [ #11 )M |
@35.1 loop #loopb C1
@68.1 loop.edges [#oeb4t; #oeb3Hf,
#oeb1f #oeb2t| C1
@35.2 loop #loopt C1
@114 * polyline #poly M
| @9 | *  [shell | #shell_object | M |
@107 * toroidal_surface #torus M
@112.1 * toroidal_surface.major_radiu400 C1
@112.2 * toroidal_surface-minor_radiu20 C1
@110 * toroidal_surface.centre (0,0,0) C1
@111 * toroidal_surface.axis (0,0,2) C1

he test requires the creation ogkementary _brep_shape_representationonsisting of a singlenan-

bld_solid_brep. The manifold_solid_brep should be in the form of a toroidal segment centreq
igin with z axis as central axis. The segment is created by intersecting the torus with three plan]
which (z = 0) is throughrthe centre and normal to the central axis. Other two planes are par

hch other with one (x = Q) passing through the centre. Intersection curves are circular arcs or a f

he B-rep object is defined by a single closed shell with 4 faces. A suitable set of dimensions is
the EXPRESSA specification below.

2.3.2 Postprocessor

M test-purpose coverage:

at
€es, one
allel to
olyline.
lefined

al

mo4, aim 74, amaZd, aimoZ, aimo8, aimo9

Input specification:

©1SO
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NOTE 1 In the specification below thEasic_product_structure context is used to define the product context
for the geometric definitions.

NOTE 2 Thetoroidal_segmentcontext is used, with default parameters, to define the faces and all geometry
and topology of the B-rep.

*)
TEST_CASE example_ebrep_3; WITH part_204_brep_product_schema;

REALIZATION

LOCAL
shell_object : closed_shell ;
torus_solid : manifold_solid_brep ;
ebsr : elementary_brep_shape_representation ;
its_units : named_unit ;
len_exp : dimensional_exponents :=
dimensional_exponent(1, 0, 0, 0, 0, 0, Q)\;
its_context : representation_context ;
prodl_name : STRING := ’'prodl_name’;
shape_1_def : product_definition_shape ;
shapel_def rep : shape_definition_representation;
END_LOCAL;

CALL basic_product_structure ;
IMPORT (shape_1_def := @prod_def_shape; );
WITH (prod_name := @prodl.fname; );

END_CALL;

CALL toroidal_segment ; -- «uses default values, so no WITH
IMPORT (shell_object =/ @torshell; ) ;

END_CALL;

torus_solid := manifold_solid_brep (‘torus_solid’, shell_object);

its_units :=-named_unit(len_exp) || length_unit() ||

si_unit ('milli’, 'metre’) ;

its_context := geometric_representation_context
(its_context’, ’'context_for_torshell’, 3) ||
global_unit_assigned_context ( [its_units] ) ;

ebsr—=—elementary—br
(ebsr’, [torus_solid], its_context );
shapel def rep := shape_definition_representation

(shape_1 def, ebsr );

an chann ranracantatinn
\4’.’ ~JT IMP" IL’HI A\X=AVa R e anpw )

END_REALIZATION;
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END_TEST_CASE;
(*

Specific verdict criteria:

aim54: toroidal_surfaceface shall be processed and bounded correctly.

aim74: line shall be correctly trimmed by vertices.

aim84: When edge is re-used with FALSE orientation it shall be correctly interpreted.

aim94: All polyline points shall lie ortoroidal_surface with a tolerance of less tharr0.00000Q1.
Polyline points shall be coplanar.

6.2.4 Test case eb4

Test case summary:

Test case eb4 is a test case consisting of the faces needed to define a single stitig frest the union

of two cylinders of different radii which have orthogonal axes, Fhe intersection curve is a clos¢d 3D
clirve represented by a polyline. The definition of the shell iS'provided bgyheder_union_polyline
copntext using the original parameters. (see C.3.4)

Qther test purpose coverage:

other3: Polyline shall be the only permissible stibtype of bounded curve used in defining an elementary
Blrep.

6.2.4.1 Preprocessor

Input specification:

Sge table 10.

NOTE 1 See Test.Case ps2 for details of product and part.

Constraints ofvvalues:

ClL: Thewalues of the geometric dimensions are interdependent and can only be varied in a manngr which
ensures the geometric and topological integrity of the B-rep being defined. In general this is possible by
varying the parameters in the EXPRESS-| context used in the definition of the postprocessor test.

Specific verdict criteria:

aim9: Model shall contain an example elementary_surfacewith position asxis2_placement_-
3d with ref_direction absent.
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Table 10 — Preprocessor details: test case eb4

Id | V. |Application Element [ Value | Req|
| @101 | * |elementary B_rep | #ebsr | M |
@73 * | B-rep #cylxcyl_solid M
@104.1 * |cylindrical_surface #eyl 1 M
@21.1 | * |cylindrical_surface.axis | #pos_z C1
@22.1 | * |cylindrical_surface.radiusc0.0 Cl
| @104.2 | cylindrical_surface | #eyl_2 | C1]|
@21.2 cylindrical_surface.axis | #pos_y C1
@22.2 cylindrical_surface.radius20.0 C1
@24 * | edge_curve #edgemo M
@107.14 * |face #eyl_Af Cl
@64 face.bounds [#bcyltop, #bcy1lm, #bcylh] C1
@65 * | face. #eyl_1 C1
| @107.2 | face | #eyl_2f | C1]|
| @34 |aim9]location | #at [ M |
|@17 | * [curve as bounded_curve #poly | M |
|@114 | * [polyline | #poly | M |
@9 | * [shell | #shell_ object | C1]|

line.

Ektra details:

Blow.

242

Pastpracessor

aim11: Model shall contain an example eliementary _surfacewith position asaxis2_placement |
3d with axis absent.

aim12: Model shall contain an example etige_curvewith edge_geometnas (closed 3D) poly-

Create aelementary~brep_shape_representatioronsisting of a singlenanifold_solid_brep. The

manifold_solid_brep should be in the form of two perpendicular intersecting cylinders. Defaults ghall
be used in defining thaxis2_placement_3do locate one of these cylinders. The intersection curve ghall
b
b

b represented by a polyline. A suitable set of dimensions is defined in the EXPRESS-I specification

AIM test purpose coverage:

aim9, aiml11, aim12
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Input specification:

NOTE 1 In the specification below thEasic_product_structure context is used to define the product context
for the geometric definitions.

NOTE 2 Thecylinder_union_polyline context is used, with default parameters, to define the faces and all ge-
ometry and topology of the B-rep.

*\

TEST_CASE example_ebrep_4; WITH part_204_brep_product_schema;

REALIZATION

LOCAL
shell_object : closed_shell ;
cylxcyl_solid : manifold_solid_brep ;
ebsr : elementary_brep_shape_representation ;
its_units : named_unit ;
len_exp : dimensional_exponents :=
dimensional_exponent(1, 0, 0, 0, 0,40, 0) ;
its_context : geometric_representation_context ;
prodl_name : STRING := ’prodl_name’;
shape_1_def : product_definition_shape ;
shapel_def _rep : shape_definition_representation;
END_LOCAL;

CALL basic_product_structure ;
IMPORT (shape_1_def := @prod: def_shape; );
WITH (prod_name = @prodl_name; );

END_CALL;

CALL cylinder_union_polyline ; -- uses default values, so no WITH
IMPORT (shell_object := @cxcshell ;) ;

END_CALL;

cylxceyl_solid. (=) ‘manifold_solid_brep (‘cylxcyl solid’,
shell_object) ;

its_units := named_unit(len_exp) || length_unit() ||
si_unit ('milli’, 'metre’) ;

its_context := geometric_representation_context
(its context’, 'context for cylxcyl’, 3) ||
global_unit_assigned_context ( [its_units] ) ;

ebsr = elementary_brep_shape_representation
(ebsr’, [cylxcyl _solid], its_context );
shapel def rep := shape_definition_representation
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(shape_1_def, ebsr );
END_REALIZATION;
END_TEST_CASE;

(*

Specific verdict criteria:

am9: Default value ofef direction attribute shall he Pnrrnr‘fl\]/ Sl |pp|ind

aim11: Default value ofaxisattribute shall be correctly supplied.

0.000001.

6.2.5 Test case eb5

Test case summary:

Test case ebb5 is a test case consisting of the faces needed to define sdliitg fesn the intersectior
of inclined planes with a cone. Face boundary curves are ellipse, hyperbola, parabola, circular
ine segments. The definition of the shells is provided bydbiee_ shellcontext using the origina
parameters. (see C.3.2)

6.2.5.1 Preprocessor

Input specification:

NOTE 1 See Test Case ps2 for details ofproduct and part.

Constraints on values:

CL: The values of the geometric dimensions are interdependent and can only be varied in a mann
ensures the geometrig-and topological integrity of the B-rep being defined. In general this is pos
varying the parametérsin the EXPRESS-I context used in the definition of the postprocessor te

CR2: Theitemsattribute of theelementary_brep_shape_representatioentity shall consist of the iden
tifiers of the two B-rep cones.

Specifig'verdict criteria:

aim12: All polyline points shall lie on BOTHylindrical_surfaces with a tolerance, ef less than

arc and

br which
ible by
5t.

aeb52: Model shall contain examples of unbounded_curve used as edge_geometry (hyperb
parabola).

ae70: Model shall contain an example of edge used to define two loops in a B-rep.
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Table 11 — Preprocessor details: test case eb5

Id | V| Application Element Value | Req]
|@101 | * [elementary_b_rep |#ebsr | M |
|@100.1 * [B-rep | #conel | C2 ]|
|@100.2] * |[B-rep | #cone2 | C2]
@16 | * [conical_surface [#cone [ M |
@25.1 * edge #edge2 M
@61.1 * edge.start_vertex |#ppbl C1
@61.2 * edge.end_vertex |#ppb2 C1
@25.2 * edge #edge3 C1
@52 * | edge.edge_geometrythyp M
@70 * edge to loop #edge3 to Cl
#loophyp, #loopcone
| @25.2 | aim50] edge | #edgeb4 [°C1 |
@13 * ellipse #elli M
@27 ellipse.location #ae C1
@28 ellipse.major_radius$ 20*sqrt(3)/sgrt(2) | C1
@29 ellipse.minor_radius 10*sqrt(2) C1
@107.1 face #bconef S
@64.1 * | face.bounds [#beone, #be_f] C1
@103.1] * |face.face_geometry @16 C1
@107.2 face #tconef Ci1
@64.2 * | face.bounds [#be_t, #vbound] M
@103.2] * face_geometry @16 C1
@64.3 * face.bound #vbound M
@36 * |loop #apexloop M
aim106: Model shall contain an example efementary_brep_shape_representatiomith con-
text aggeometric_representation_contextvith itemsas a SET of more than omeanifold_solid_-
brep.
aim77: Modelshall contain an example face asface_surfacewith bounds as a SET of at leapt
two face dbound including onersertex_loop.
Ektra details:
Thistest requires the creation of alementary brep shape representatioconsisting of twanan-

ifold_solid_breps. Themanifold_solid_breps should be in the form of cones bounded by inclined
planes. The planes are chosen to produce intersection curves in the form of elliptic, parabolic, hyper-
bolic and circular arcs. One cone hasextex_loopat the apex and an elliptic base. The second has
the same elliptic curve as its top profile. A suitable set of dimensions is defined in the EXPRESS-I
specification below.
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Table 11 — concluded

Id | V | Application Element Value | Req|
@14 | * | hyperbola #hyp M
@75 | * | hyperbola.location | #ah C1

| @34.1] * | location | #ah | C1]|

| @34.2] * | location | #ap | S|
@35 | * | edge_loop #looppar M
@68 | * | edge_loop.edges | [#oblt, #0e2f] C1
@15 | * | parabola #parab M
@37 | * |location #ap C1

|@102| |plane | #ple | C1]|
| @9.1 | * | shell | #shelll | C1]|
| @9.2 | * | shell | #shell2 | C1|
| @53 | * | vertex | #vertorc | CK]

6.2.5.2 Postprocessor

AlIM test purpose coverage:

aim30, aim31, aim32, aim34, aim35, aim50, aim56;~aim72, aim73, aim77, aim86, aim106, aim269,
alm270, aim282, aim284, aim287, aim289, aim291,%aim292.

Input specification:

NOTE 1 In the specification below thEasic “product_structure context is used to define the product contgxt
fgr the geometric definitions.

NIOTE 2 Thecone_shelkcontext is used, with default parameters, to define the faces and all geometopahd t
ogy of the B-reps.

TEST_CASE example_ebrep_5; WITH part_204_brep_product_schema;
REALIZATION

LOCAL
shelll, shell2 : closed_shell ;
conel, cone2 : manifold solid brep ;
ebsr : elementary_brep_shape_representation ;
angle_u, len_u, angle_c_u : named_unit ;
ang_m_wu : plane_angle_measure_with_unit ;
len_exp : dimensional_exponents :=
dimensional_exponent(1, 0, 0, 0, 0, 0, 0) ;
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ang_exp . dimensional_exponents :=
dimensional_exponent(0, 0, 0, 0, 0, 0, 0) ;
its_units := named_unit(len_exp) || length_unit() ||
si_unit ('mill’, 'metre’) ;

its_context : geometric_representation_context ;

prodl name : STRING := 'prodl name’;

shape_1_def : product_definition_shape ;

shapel_def _rep : shape_definition_representation;
END_LOCAL;

CALL basic_product_structure ;
IMPORT (shape_1_def := @prod_def_shape; );
WITH (prod_name := @prodl_name; );
END_CALL;

CALL cone_shell ; -- uses default values, so no WITH
IMPORT (shelll := @vconeshell ;
shell2 := @con4fshell ; ) ;
END_CALL;
conel := manifold_solid_brep (‘conel’, shelll));
cone2 manifold_solid_brep (‘cone2’, shell2) ;

angle_c_u := named_unit(ang_exp) ||«plane_angle_unit() ||

si_unit (?, 'radian’) ;
ang_m_wu := plane_angle_measure with_unit(0.017453293 ,

angle c u ) ;
angle_u := plane_angle_unit(). |
conversion_based_unit('degree’, ang_m_wu ) ;

len_u = named_unit(len_exp) || length_unit() ||

si_unit (milli’; 'metre’) ;

its_context :=-~geometric_representation_context
(its_context’, ’'context_for_cones’, 3) ||
global_unit_assigned_context ([len_u, angle_u]);

ebsr = elementary_brep_shape_representation
(ebsr’, [conel, cone2], its_context );
shapel_def_rep := shape_definition_representation
(shape_1 def, ebsr );

~ENDREALIZATION;
END_TEST_CASE;
(*

Specific verdict criteria:
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ae70: Edge shall be correctly oriented when used to define two loops in a B-rep.

aim30: All parabolic edge points shall lie exactly on BOTddnical_surfaceand on intersecting
plane, parabola shall be properly timmedugrtex_points.

aim31: All hyperbolic edge points shall lie exactly on BOTdénical_surfaceand on intersecting
plane, hyperbola shall be properly trimmed by vertex_points.

aim32: All points on the ellipse shall lie exactly on BOTébnical_surface and on intersecting
plane.

aim50: Edge_curve with same_sense FALSE shall be correctly incorporated in edge_loop.
aim56: conical_surfaca shall be correctly trimmed by bounding edges.
aim77: facewith face_boundasvertex_loopshall be correctly processed.

aim106: Two B-reps should exactly fit together with a common.fac¢e surface, two distinct Bireps
shall not intersect.

6.2.6 Test case eb6

Test case summary:

Test case eb6 is designed to test the usenapped itens in the creation of a simple assembly |of
elementary B-reps. It also provides a test of the consistent behavigeoaietric_representation_-
contexts in distinguishing between coordinate spaces. This test makes use oflitheer_union_-
pplyline context to define the geometry and topology (see C.3.4).

Qther test purpose coverage:

other9: elementary_brep_shape_representatiomwith context asgeometric_contextwith items as
mapped_item

otherl0: elementary.-brep_shape_representatiomvith context asgeometric_contextwith items as

tWwo or more items-asnanifold_solid_brep, or mapped_item or axis2_placement_3dincluding at
Idast oneaxis2¢placement_3d

6.2.6:1 Preprocessor

L
Input-specification:

See table 12.

NOTE 1 See Test Case psl for details of product and part.
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NOTE 2 See Test Case eb4 for details of shell_object.

Table 12 — Preprocessor details: test case eb6

Id | V| Application Element Value | Req]
| @101.1) | elementary_B_rep | #ebsr \ \
| @101.2] other9 | elementary B_rep | #ebsrl | M |
|@100.17] * [elementary B_rep | #ebass | M ]
@100.2 B-rep #eylxceyl C2
@73 brep.outer #shell_object C1
| @100.3 other9 | B-rep | #transrotl | M |
| @100.4] other10 mapped B-rep | #trans2 | M |
|@34.1 | | location | #baseaxes | C2 |
@34.2 location #refaxes C1
@34.3 location #topaxes C1

Constraints on values:

ClL: The values of the geometric dimensions are interdependent and can only be varied in a manngr which
enhsures the geometric and topological integrity of the B-rép being defined. In general this is possible by
varying the parameters in the EXPRESS-| context used-in the definition of the postprocessor test.

CR2: Theitems attribute of theelementary_brep_shape_representatioentity shall consist of the iden
tifiers of the B-rep, the transformation and the reference axes.

Specific verdict criteria:

other9: Model shall contain an'example of alementary_brep_shape_representatiowith con-
text asgeometric_contextwith itemsasmapped_item

other10: Model shall centain an example of atementary_brep_shape_representationvith
context agieometric, contextwith itemsas two or more items asanifold_solid_brep, ormapped |
item, or axis2_placement_3dincluding at least onaxis2_placement_3d

Ektra details:

This testrequires the creation of a basdiementary _brep_shape_representatiooonsisting of ananifold_-
splid<brep in the form of 2 intersecting cylinders as defined in eb4.mapped_itemis then de-
fihed as a translated and rotated copy of this representation. Two feftreentary brep shape -
representatiors are then defined; one, in the same context, consists ah#pped_itemonly; the
other, in a distinct context contains the originanifold_solid_brep, themapped_itemand araxis2_-
placement_3d Full details of dimensions and of the mapping are defined in the EXPRESS-I specifica-
tion below.
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6.2.6.2 Postprocessor

AIM test purpose coverage:

aim214, aim215, aim262, aim263, aim274, aim275.

Input specification:

NOTE 1
contexts for the geometric definitions.

In the specification below tHeasic_product_structure context is used twice to define the prodyct

NIOTE 2 Thecylinder_union_polyline context is used, with default parameters, to define the faces and gl ge-

ometry and topology of the B-reps.

N[OTE 3 ebsrlshould be a rotated and translated copegludr.

NOTE 4 ebsrassshould be equivalent to 2 copiesetfsr 'glued’ together.
)

TEST_CASE example_ebrep_6; WITH part_204_brep_praduct_schema;

REALIZATION

LOCAL
prodl_name : STRING := ’prodl_name’;
prod2_name : STRING := ’prod2_name’;

shape_1_def, shape_2_def : produet definition_shape ;
shapel_def rep, shape2_def rep
origin : cartesian_point ;
pos_z, neg_y : direction(;
refaxes, topaxes, baseaxes :
shell_object : closed,shell ;
cylxcyl : manifold (solid_brep ;
ebsr, ebsrl, ebsrass : elementary_brep_shape_representation ;
grcl, grc2 ;.“geometric_representation_context ;

transrotl, «trans2 : mapped_item ;

mappingl;- mapping2 . representation_map ;

axis2_placement_3d;

len_exp . dimensional_exponents :=
dimensional_exponent(1, 0, 0, 0, 0, 0, 0) ;
its_units := named_unit ;
END_LOCAL;

: shape_definition_representation ;

CALL basic_product_structure ;
IMPORT (shape_1 def := @prod_def shape; );
WITH (prod_name := @prodl _name; );
END_CALL;
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)

CALL basic_product_structure ; -- parameters for second product.
IMPORT (shape_2_def := @prod_def_shape; );
WITH (prod_name = @prod2_name;
pdef_desc := ’'test product definition 2’;
propd_desc := ’'shape of test product 2’

prod_name := ’second test product’;
prod id = 'P02" ;
pdf_id = 'PDFO2’" ; );
END_CALL;
CALL cylinder_union_polyline ; -- uses default values, so no WITH

IMPORT (shell_object := @cycshell;
origin = @origin;
baseaxes = @ab; refaxes := @ar; topaxes = @at; O);
END_CALL;

cylxcyl := manifold_solid_brep ('cylxcyl’, shell_object) ;

its_units := named_unit(len_exp) || length_unit()~||

si_unit ('mill’, metre”) ;
gfcl := geometric_representation_context (‘grcl’,
‘context fer. ‘Cylinder union’, 3) ||
global_unit_assigned_context ( [its_units] ) ;
gfc2 := geometric_representation_context (‘grc2’,
‘context/for rotated cylinder union’, 3) ||
globalnunit_assigned_context ( [its_units] ) ;
ebsr := elementary_brep_shape_representation (‘ebsr, [cylxcyl], grcl);

mappingl = representation_map (baseaxes, ebsr );
transrotl := mappedyitem (transrotl’, mappingl, refaxes );

( Define representation using transrotl only *)
ebsrl := elementary_brep_shape_representation (‘ebsrl’,
[transrotl], grcl) ;

(* Define representation which is an assembly of intersecting cylinders
Fmapped (transtated)—copy. )

mapping2 := representation_map (baseaxes, ebsr );
trans2 := mapped_item ('trans2’, mapping2, topaxes );
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ebsrass := elementary_brep_shape_representation

(ebsrass’, [ebsrl, ebsrot2, baseaxes], grc2 ) ;

shapel_def _rep := shape_definition_representation

(shape_1_def, ebsrl ),

shape2_def_rep := shape_definition_representation

(shape_2_def, ebsrass );

END_REALIZATION;

(*

ND_TEST_CASE;

pecific verdict criteria:

T

other9: After processing the mapped_item shall be correctly interpretedresult is a rotate
translated copy of original B-rep.

other10: The elementary_brep_shape_representatiortontaining amapped_item B-rep and

axis2_placement_3dshall be correctly interpreted, the result is-the original B-rep and a rof
and translated copy of original B-rep which touches over a face.

tially related.

3 Abstract test cases for advanced B-rep

he set of test cases given here covers the.required scope of the test purposes defined for the
-rep UoF.

he post-processor abstract test casesin this clause are fully documented in EXPRESS-I .
simple textual description and table of instances is provided for each pre-processor test case t

st. For each test case a number of relevant test purposes is identified.

OTE 1 Many of the t&stypurposes are applicable to more than one test case but the criteria are only defi
e first such test case-This applies in particular to many of the purposes documented in abl.

3.1 Test case abl

St case summary:

other9 and other10: The two distincelementary_brep_shape_representatiagnshall not be spat

d and

ated

ndvanced

D enable

e creation of a model similar¢o that described in the EXPRESS-I documentation of the post-prgcessor

hed with

T

pst-case abl is the most basic test case consisting of the faces needed to define a single soli

| cylinder

with hemispherical base and elliptic top. All geometry is explicitly defined with no defaults and no sense
reversals of geometry required. The definition of theek is provided by theylinder_sphere_shell
context using the original parameters. (See C.4.1.)

Other test purpose coverage:
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otherl: any instance of shape_representation in the model shall be eithdvamced_brep_shape_-
representation, anelementary_brep_shape_representatiqror afaceted_brep_shape_representatign
no other subtypes shall occur. (see 6.3.1, 6.2.1, 6.1.1)

other5:advanced_brep_shape_representatiowith context aggeometric_contextwith itemsasman-
ifold_solid_brep.

6-3-1-1—Preprocessor

Input specification:

See table 13

NOTE 1 See Test Case psl for details of product and part.

Constraints on values:

ClL: The values of the geometric dimensions are interdependent and-can only be varied in a manngr which
ensures the geometric and topological integrity of the B-rep being defined. In general this is possible by
varying the parameters in the EXPRESS-| context used in the definition of the postprocessor test.

-

CR2: The solétem of theadvanced_brep_shape_representatiomust have the same identifier as t
manifold solid B-rep.

e

Specific verdict criteria:

ael: Any instance of shape_representation in the model shall be an
advanced_brep_shape_representatigmo other subtypes shall occur.

ae33: Each Geometric_elementin the model shall be used as part of the geometric descriptjon of a
B-rep.

aim37: faces of B-rep shall be a SET of more than one face_surface;
aim45: All edges’shall be bounded by vertex_points, all edges shall be of type edge_curve.
aimb53: face geometry attribute for each face shall be a subtype of elementary_surface.

aim61: Model shall contain example of face with more than one face_bound in bounds SET} each
face_bound shall reference an edge_loop.

aim67: Some face shall have a single bound of type face_outer_bound; orientation attribute shall
be TRUE for some face_bound.

aim68: Each face surface shall be defined so that orientation is TRUE.
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Table 13 — Preprocessor details: test case abl

104

[Id | V |Application Element |[Value | Req|
(@73 | * [advanced B_rep | #absr | M ]
@3 * | B-rep #cysp_solid Cc2

@74 * B-rep to closed_shell @3to @9
@6 * | circle #circ M
@8 * | circle.radius 25.0 (07 )
@7 * circle.location #al cl
@9 * closed_shell #shell_object M
@11 | aim37| closed_shell to faces @9 to [#face_1, #face_2, #face |3T1
|@12 | * [conicascircle | #circ [ M |
|@13 | * |conicas ellipse | #elli [ M |
@26 * curve #elli M
* curve to edge @13to @24 C1
@20 * | cylindrical_surface #eyl M
@21 * | cylindrical_surface.axis | #al C1
@22 * | cylindrical_surface.radius25.0 C1
|@23 | * [direction | #dslope | C1]
@24 * | edge as edge_curve #edge2 M
@69 * edge to B-rep @24 to @3
@24 * | edge to curve @24 to @13
@25 * edge to vertex @24 to @verte, @verte
@104| * |elementary.surface #eyl M
(as cylindrical_surface)
@26 * |curveas ellipse #elli M
@28 * | ellipse.major_radius 25*rt(2) C1
@29 * tellipse.minor_radius 25.0 C1
@27 * C~ellipse.location #a2 S
@30 * face as advanced_face | #face 2 C1
@64 face to loops @30 to #bcylbot, #bcyltop C1
@62 * | face to face #face_1 to #face_2 C1
@65 * face to surface @30to @104 C1
@31 * | face #face_1 (= #top_face) C1
@63 * | face to loop @31 to #loope C1
| @404 * |global_unit | #its_units | M |
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Table 13 — concluded

Id |V | Application Element | Value | Req]
| @34 | * |location | #a2 | M |
@35 | * |loop #loopc M
@67 | * |loop to edge #loopc to #edgel C1
|@27 | * |plane | #p1 | M |

@38.1| * | point #ctop

@38.2| * | point #epoint

@105 | * | spherical_surface #sphere M
@41 | * | spherical_suface.centrgtorigin C1
@42 | * |spherical_surface.radiu25.0 C1
@53 | * | vertex as vertex_point | #verte M
@71 | * |vertex to point @53 to @38.1 #epoint

aim70: face_geometry attribute of face shall be subtype of surface!
aim76: All loops shall be of type edge_loop.

aim78: manifold_solid_brep instance shall be simple’ supertype, outer attribute shall be df type
closed_shell, oriented_closed_shell subtype not to-be used.

aim107: representation as advanced_brep :8hape_representation shall contain a single representa-
tion item. model created shall contain no polyloops or vertex_loops.

Ektra details:

This test requires the creation of advanced_brep_shape_representatioconsisting of a singlenan-
ifold_solid_brep. The manifold_solid_brep should be in the form of a solid cylindrical solid with|a
hemi-spherical base and a sloping planar top. The centre of the hemisphere is at the origin and the Z axis

ig the axis of the cylinder~The B-rep object is defined by a single closed shell with 3 faces, all shall be
of typeadvanced_faceA suitable set of dimensions is defined in the EXPRESS-I specification bg¢low.

6.3.1.2 Postprocessor

AlIM test pdrpose coverage:

ajm8,aim10, aim14, aim25, aim26, aim27, aim28, aim32, aim33, aim36, aim37, aim39, aim41, aim44,

aim9l1, aim92, aim95, aim96, aim97, aim103, aim105, aim107, aim260, aim261, aim268, aim273,
aim275, aim276, aim277, aim286, aim290, aim294, aim295.

Input specification:
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NOTE 1 In the specification below thEasic_product_structure context is used to define the product context
for the geometric definitions.

NOTE 2 Thecylinder_sphere_faceds used, in its simplest form with default values, to define the faces of the
B-rep.

*)
TEST_CASE example_abrep_1; WITH part_204_brep_product_schema;

REALIZATION

LOCAL
face 1, face 2, face 3 : advanced face ;
shell_object : closed_shell ;
cysp_solid : manifold_solid_brep ;
absr : advanced_brep_shape_representation ;
its_units : named_unit ;
len_exp : dimensional_exponents :=
dimensional_exponent(1, 0, 0, 0, 050, 0) ;
its_context : representation_context ;
prodl_name : STRING := ’prodl_name’;
shape_1_def : product_definition_shape ;
shapel_def _rep : shape_definition_representation;
END_LOCAL;

CALL basic_product_structure ;
IMPORT (shape_1_def := @prod_def_shape; ) ;
WITH (prod_name := @prodl name; );
END_CALL;

CALL cylinder_sphere_faces"; -- uses default values, so no WITH
IMPORT (face_1 (3" @top_face ;
face_2/:= @curved_face ;
face/3 = @bottom face ; ) ;

END_CALL;
shell_object := closed_shell(’'shell_object’, [face_ 1, face_2,
face_3] );
cysp_solid := manifold_solid_brep (‘cysp_solid’, shell_object);

its_units := named_unit(len_exp) || length_unit() ||

o it Ol e’ -
JI_UII LLAY \ LRRLLLL] ] mreire } ]

its_context := geometric_representation_context
(its_context’, 'context_for_cylinder_sphere’, 3) ||
global_unit_assigned_context ( [its_units] ) ;
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absr := advanced_brep_shape_representation
(absr’, [cysp_solid], its_context );
shapel_def _rep := shape_definition_representation
(shape_1_def, absr );

END REALIZATION;
END_TEST_CASE;

(*

(0]

pecific verdict criteria:

aim9: axis2_placement with ref_direction present shall be correctly interpreted to locate sufface.
aim10: axis2_placement with axis present shall be correctly interpreted to locate surface.

aim32: Edge with identical start and end vertices shall be correctly)interpreted as closed ellipse.

aim33: Edge with identical start and end vertices shall be cofrectly interpreted as closed cirgle.
aim48: faces shall be connected along edges.

aim51: All edge_curves shall lie on face_surfacé; all vertex_points shall lie on edge_curve.|conic
as circle.

aim55: Correct portion of spherical_surface shall be defined by edge_loops.
aim57: Unbounded cylindrical_surface shall be bounded by edge_loops.
aim58: Bounding loops for planar face shall be co-planar.

aim61: Multiple bounds-shall be correctly interpreted to triacé.

aim64: face_bound with orientation FALSE shall be correctly interpreted to define correct pgrtion
of face surface:

aim70: edgé€_curves and vertices of bounding edge_loops shall lie on surface for each face_sgurface.

aimd07: All WRs on advanced_brep_shape_representation shall be verified.

other5: length units shall be correctly interpreted, model created shall contain no polylogps or
vertex_loops.

6.3.2 Test case ab?2

Test case summary:
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Test case ab2 is designed to test the definition of an advanced B-rep containing one or more voids. The
cylinder_sphere_sheltontext is used with different parameters to define the outer shell and a void shell.
(See C.4.1.) The resultis a hollow solid with void(s) of a similar shape, or spherical.

NOTE 1 If required this test can easily be modified to test geometric precision by varying the parameters to
define voids which are very close to each other or to the outer shell. As defined in the current version of this test
case there should be no possibility of such interference.

6.3.2.1 Preprocessor

Input specification:

See table 14
NOTE 1 See Test Case psl for details of product and part.

NOTE 2 See Test Case abl for details of shell_object.

Constraints on values:

ClL: The values of the geometric dimensions are interdependént and can only be varied in a manngr which
ensures the geometric and topological integrity of the B-rep being defined. In general this is possible by
varying the parameters in the EXPRESS-I context usedin the definition of the postprocessor test.

Specific verdict criteria:

aim13: Model shall contain example of Brep_with_voids subtype with one shell in voids SET.
aim26: Model shall contain example of closed_shell with a single face_surface, this is sphefical.

ae56: Model shall contain an-example of B-rep consisting of more than one closed_shell, one
closed_shell as outer shell:

ae73: Model shall-contain an example of void with topological_normal pointing into void.
aim79: Modelshall contain example of Brep_with_voids subtype with two shells in voids SET.

aim80: ‘Shells in voids SET shall be of type oriented_closed_shell.

Ektrardetails:

niS test requires the creation of advanced_brep_shape_representatiGgconsisiing of a singiean-
ifold_solid_brep. The manifold_solid_brep should be in the form of a solid cylindrical solid with a
hemi-spherical base and a sloping planar top. One such B-rep shall contain a void of a similar shape
and orientation. A second example shall contain two such non-intersecting voids, one of a similar shape,
the other spherical. The spherical void shall be defined with a siagte surfaceusing avertex_loop.
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Table 14 — Preprocessor details: test case ab2

Id | V| Application Element | Value | Req]
|@74.1] * |advanced_B_rep | #absrl | C1]
|@74.2] * |advanced_B_rep | #absr2 | C1]
@56.1 aim79| B-rep as brep_with_voids #cysp_with_void M
@56.1 * B-rep to shell (as outer) @56.1 to #shell_object Cl
@56.1 * B-rep to shell (as void) @56.1 to @54 C1
@56.2| aim13| B-rep as brep_with_voids #cysp_with_voids M
@56.2] * B-rep to shells (as voids) @56.2 to [@54, @55] cl
@30 * face as advanced_face #sp_face M
@65 face to surface @30 to #sph2 C1
@31 * | face to bounds @30 to [#s_bound] M
@38 point as cartesian_point #top_pt= (-5, -5, 5) C1
@72 point to vertex #top_ptto #top ‘v C1
@54.1] * shell as closed_shell #voidl M
@11 closed_shell to faces #voidlto
[#vfaced, #vface_2, #vface_B[C1
@55.1] * shell.orientation FALSE M
@54.2] * shell as oriented_closed_shell #voeid2 S
@10 |aim26| closed_shell to face #void2 to [@sp_face] S
@55.2| * shell.orientation FALSE M
@105 elementary_surface as spheri¢al*_surfatsph?2 S
@42 spherical_surface.radius 10 S
@41 spherical_surface.centre (-5,-5,-5) S
@53 vertex as vertex_point #top_v S
@36 |aim77|loop as vertex_loop #v_loop M
@36 * | loop to vertex #v_loop to #top_v C1
Epch face shall be of typedvanced_face The centre of the hemisphere for the outer shell is at{the
ofigin and the Z axis isthe axis of the cylinder. Each shell is defined as a single closed shell with 3 faces.
Alsuitable set of dimensions is defined in the EXPRESS-I specification below.
6.3.2.2 Postprocessor
AlIM testipurpose coverage:
almi13, aim26, aim56, aim73, aim79, aim81, aim82, aim96, aim104, aim267.

Input specification:

NOTE 1 In the specification below thEasic_product_structure context is used to define the product context
for the geometric definitions.
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NOTE 2 Thecylinder_sphere_facescontext is used, with appropriate parameters, to define the faces of the
B-rep outer shells and void shells.

NOTE 3 Outer shell of brep_with_voids is a closed_shell and not an oriented_closed_shell, oriented_closed_ -
shell is used to define voids, orientation must be FALSE.

*)
TEST_CASE example_abrep_2; WITH part_204_brep_product_schema;

REALIZATION

LOCAL
prodl_name : STRING := ’prodl_name’;
prod2_name : STRING := ’prod2_name’;
shape_1_def, shape_2_def : product_definition_shape ;
shapel_def_rep, shape2_def rep : shape_definition_representation ¥
face_1, face 2, face_3 : advanced face ;
vface_1, vface_ 2, vface_3 : advanced_face ;
shell_object, hollowl, hollow2 : closed_shell ;
voidl, void2 : oriented_closed_shell;
cylsp_with_void : brep_with_voids ;
cylsp_with_voids : brep_with_voids ;
absrl, absr2 : advanced_brep_shape_representation ;
its_units : named_unit ;
len_exp : dimensional_exponents :=
dimensional_exponent(1, 0, 0, 0, 0, 0, 0) ;
contextl, context2 : representation_centext ;
sph2 : spherical_surface ;
11, 12 : length_measure ;
top_pt : cartesian_point ;
top_vert : vertex_point ;
v_loop : vertex loop .
s _bound : face_outér)bound ;
sp_face : advanced’ face ;
sp_shell : closed’ shell ;
END_LOCAL;

CALL asic_product_structure ;
IMPORT (shape_1 def := @prod_def shape; ) ;
WITH (prod_name := @prodl name; ) ;

END_CALL;
CALL cylinder_sphere_faces ; -- uses default values, so no WITH
IMPORT (face_1 := @top_face ;
face_2 := @-curved_face ;
face_3 := @bottom_face ; );
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END_CALL;

CALL cylinder_sphere_faces;
(* parameters re-set for dimensions -large void *)
IMPORT (vface_1 = @top_face ;
vface 2 := @curved face ;
vface_3 := @bottom_face ; );
WITH (orc := 10; rad := 12; ht := 50; );

END_CALL;

CALL cylinder_sphere_faces ; -- parameters re-set for dimensions
(*sphere for spherical void*)
IMPORT (sph2 := @sphere;

1 := @orc;
2 = @rad ;);
WITH (orc := -5; rad = 10 ;);
END_CALL;
CALL basic_product_structure ; -- parameters for second product.

IMPORT (shape_2_def := @prod_def_shape; ) ;
WITH (prod_name := @prod2_name;
pdef_desc := 'test product definition/?2’;
propd_desc := ’'shape of test praduct 2’

prod_name := ’second test product’;
prod_id = 'PO2’ ;
pdf_id = 'PDF02’ ; )3

END_CALL;

shell_object := closed_shell (‘shell_object’, [face_1, face 2,

face_3)]) ;
hollow_1 :=closed_shell ('hollow_1', [vface 1, vface 2, vface_ 3]);
voidl := oriented_closed- shell (voidl’, hollowl, FALSE) ;
top_pt := cartesian-‘point (top_pt, [I1, 11, (11 + 12) ]) ;
top_v := vertexpaint ('top_v', top _pt ) ;
v_loop := vertex“loop ('v_loop’, top v ) ;
s_bound :=Cface_outer_bound ('s_bound’, v_loop, TRUE ) ;
sp_face = /advanced face ('sp_face’, [s_bound], sph2, TRUE );
sp_shell~:= closed_shell ('sp_shell’, [sp_face] );
void2./:= oriented_closed_shell ('void2’, sp_shell, FALSE) ;
cylsp_with_void := brep_with_voids ('cylsp_w_V’, shell_object,
fvoidil—

cylsp_with_voids := brep_with_voids (‘cylsp_with_voids’,

shell_object, [voidl, void2]);

© 1SO 2001 — Al rights reserved
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its_units := named_unit(len_exp) || length_unit() ||
si_unit ('mill’, 'metre’) ;

contextl := geometric_representation_context
(‘contextl’, 'context_for_cylsp_with_void’, 3) ||
global_unit_assigned_context ( [its_units ] ) ;

context2 := geometric_representation_context
(‘context2’, 'context_for_cylsp_with_voids’, 3) ||
global_unit_assigned_context ( [its_units ] ) ;

absrl := advanced_brep_shape_representation
( 'absrl’, [cylsp_with_void], contextl ) ;
absr2 := advanced_brep_shape_representation

( 'absr2’, [cylsp_with_voids], context?2 ) ;
shapel_def _rep := shape_definition_representation
(shape_1_def, absrl );
shape2_def_rep := shape_definition_representation
(shape_2_def, absr2 );

END_REALIZATION;
END_TEST_CASE;

(*

Specific verdict criteria:

aim13: Void shell shall not intersect Quter shell, void shell shall be completely within outer shell.
aim267: Void shells shall notintersect outer shell or each other, each void shell shall be completely
within outer shell, two advanced_brep_shape_representations absrl and absr2 shall not be|spatially
related.

aim81: Void shellnormal shall point into void after correctly interpreting orientation, void shell
shall be completely within outer shell.

aim96: Clased_shell with single face with spherical_surface geometry shall be correctly processed.

aim104: Vertex_loop shall be correctly processed as face_bound.

6.3.3 Test case ab3

Test case summary:

Test case ab3 is a simple test case consisting of the faces needed to define a single solid segment of
a torus bounded by planes. One of the plane/torus intersections is represented by a planar polyline.
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The definition of the shell is provided by theroidal_segment_advancedontext using the original
parameters. (See C.4.3.)

Other test purpose coverage:

other2: Polyline and b_spline curve shall be the only permissible subtypes of bounded curve used in
defining an advanced B-rep.

=

put specification:

See table 15

NOTE 1 See Test Case psl for details of product and part.

Constraints on values:

ClL: The values of the geometric dimensions are interdependent and can‘only be varied in a manngr which
enhsures the geometric and topological integrity of the B-rep being defingd. In general this is possible by
varying the parameters in the EXPRESS-| context used in the defifition of the postprocessor test.

Specific verdict criteria:

aim12: Model shall contain an example efige_curvewith edge_geometnaspolyline. Polyline
points shall lie on toroidal surface with a tolerance of less than 0.0000001.

aim40: Model shall contain an example eflge_curvewith edge_geometnasline. Polyline shall
not be used to define geometry of straightedge.

Ektra details:

This test requires the creation of advanced_brep_shape_representatioconsisting of a singlenan-
ifold_solid_brep. The manifold " solid_brep should be in the form of a toroidal segment centred at
ofigin with z axis as centralraxis. The segment is created by intersecting the torus with three planjes, one
of which (z = 0) is threugh the centre and normal to the central axis. Other two planes are pargllel to
efch other with one (= 0) passing through the centre. Intersection curves are circular arcs or a golyline.
The B-rep object.is’defined by a single closed shell with 4 faces, all ofagpanced_face A suitable
seét of dimensions'is defined in the EXPRESS-I specification below.

6.3.3.% Postprocessor

M-test purpose coverage:

aim12, aim40, aim54, aim84, aim98, aim99.

Input specification:
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Table 15— Preprocessordetails; test case ab3

Id | V| Application Element | Value | Req]
@2 | * [advanced_b_rep | #absr | M ]
@3 * B-rep #torus_solid M
@73 B-rep to shell (outer) #shell_object S
| @25 |aim84] edge | #oeb1f | S |

@24.1 | aim40| edge as edge_curve #edgebl
@24.1 * edge.edge_geometry @19 M
@24.2 edge as edge_curve #edgetl C1
@24.2 | aim94| edge.edge_geometry @114 M
@30 face as advanced_face #tface 1 C1
@31 face (with one outer bound) | #face_ 140 #btop C1
@65 face.face_geometry #torus C1
@63 face to loop #face "1 to #loopt C1
@19 | * [curveasline | #11 [ M |

@35.1 loop as edge_loop #loopb C1
@68.1 loop to edges #loopb to [#oeb4t,

#oeb3f,#oeblf, #oeb2t ] C1
@35.2 loop as edge_loop #loopt C1
@68.2 edge_loop.edges [@oeb2f, @oetlt,

@oeb3t, @oet2f ] C1
|@114 | * [curve aspolyline | #poly [ M |
@9 * shellas closed_shell #shell_object M
@10 clesed_shell.faces [#face_1, #face_2, #face_3, #face | 4]1
@107 * toroidal_surface #torus M
@112.1 _*-D|toroidal_surface.major_radiud00 C1
@112.20* | toroidal_surface.minor_radiug0 C1
@110 * | toroidal_surface.centre (0,0,0) C1
@112 * | toroidal_surface.axis (0,0,2) C1
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NOTE 1 In the specification below thEasic_product_structure context is used to define the product context
for the geometric definitions.

NOTE 2 Thetoroidal_segment_advanceaontext is used, with default parameters, to define the faces and all
geometry and topology of the B-rep.

*)
TEST_CASE example_abrep_3; WITH part_204_brep_product_schema;

REALIZATION

LOCAL
face_1, face 2, face 3, face_4 : advanced face ;
shell_object : closed_shell ;
torus_solid : manifold_solid_brep ;
absr : advanced_brep_shape_representation ;
its_units : named_unit ;
len_exp : dimensional_exponents :=
dimensional_exponent(1, 0, 0, 0, 0, Q;20) ;
its_context : geometric_representation_context ;
prodl_name : STRING := ’prodl_name’;
shape_1_def : product_definition_shape ;
shapel_def _rep : shape_definition_representation;
END_LOCAL;

CALL basic_product_structure ;
IMPORT (shape_1_def := @prod.'def_shape; ) ;
WITH (prod_name = @prodl name; ) ;

END_CALL;
CALL toroidal_segment_advaneced ; -- uses default values, so no WITH
IMPORT (face_1 :=\\ @curved_face ;
face_2 (:=" @base_face ;
face_3/:= @left _face ;
face/4 = @right_face ;) ;
END_CALL;

shell_object := closed_shell(’'shell_object’,
[face_1, face 2, face 3, face 4] ) ;
torus_solid := manifold_solid_brep (‘torus_solid’, shell_object);

its_units := named_unit(len_exp) || length_unit() ||

PSR TaYl AT 22 Y] | FLEEERT 22 VaY i 72 VA ML)
~T UATTIC \||||||| ] |||\4L|\4} ]

its_context := geometric_representation_context
(its_context’, ’'context_for_torshell’, 3) ||
global_unit_assigned_context ( [its_units ] ) ;
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absr := advanced_brep_shape_representation
(absr’, [torus_solid], its_context );
shapel_def rep := shape_definition_representation
(shape_1_def, absr );
END_REALIZATION;
END_TEST_CASE;

(*

Specific verdict criteria:

aim12: All polyline points shall lie on toroidal_surface with a tolerance of less than 0:0000001.
aim40: Edge geometry as line shall be correctly trimmed by vertices.
aimb54: Toroidal_surface face shall be processed and bounded correctly.

aim84: When edge is re-used with FALSE orientation it shall be carrectly interpreted.

6.3.4 Test case ab4

Test case summary:

Test case ab4 is a test case consisting of the faces neéeded to define a single dohd fesm the
upion of two cylinders of different radii which have erthogonal axes. The intersection curve is a ¢glosed
3P curve represented by a polyline. The definition of the shell is provided bgyiveder_union_-
polyline_advancedcontext using the original patameters. (See C.4.4.)

Qther test purpose coverage:

her2: Polyline and b_spline curveshall be the only permissible subtypes of bounded curve pised in
defining an advanced B-rep.

@]

6.3.4.1 Preprocessor
See table 16

Constraints on/values:

ClL: Thewalues of the geometric dimensions are interdependent and can only be varied in a manngr which
ehsures the geometric and topological integrity of the B-rep being defined. In general this is possible by
varying the parameters in the EXPRESS-| context used in the definition of the postprocessor test.

Specific verdict criteria:

aim12: Model shall contain an example efige_curvewith edge_geometnas (closed 3Djpoly-
line.
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Table 16 — Preprocessor details: test case ab4

Id \ Y | Application Element | Value | Req]
@2 | * | advanced_B_rep | #absr | M |
@73 * B-rep #cylxcyl_solid M
@73 b-rep.outer #shell_object C1
@104.1 * cylindrical_surface #eyl 1 M
@22.1 cylindrical_surface.radius 50.0 C1
@21.1 cylindrical_surface.axis (0,0,2) (@31
|@104.2 | cylindrical_surface | #cyl_2 [ C1 |
@22.2 cylindrical_surface.radius 20.0 C1
@21.2 cylindrical_surface.axis (0,1,0) C1
@24 * edge #edgemo M
@24 * edge.edge_geometry @17 C1
@25.1 edge.start_vertex #vl C1
@25.2 edge.end_vertex #vl C1
@30.1 * face #eyl_1f C1
@64 face to loops 30.1 to [#Bbcyltop, #bcylm, #bcylb]C1
@65 * face.face_geometry @cyl <& C1
[@30.2 | * | face | #oy) 2f | C1]
@34 | aim9, aiml1]| location as axis2_placement, 3ighat M
@17 * curve as bounded_curve #poly M
@114 * bounded_curve as polyline*~ | #poly M
@9 * shell #shell_object C1

@11 closed_shell.faces [#cyl_1f, #cyl2_2f,
#top, #bottom, #endface] C1

aim61: Model shall contain-anexample pblyline with pointsas a LIST of 3 or moreartesian_-
points.

Extra details:

This test reqtiires the creation of advanced_brep_shape_representatiooonsisting of a single
manifold«solid_brep. The manifold_solid_brep should be in the form of two perpendicular ip-
tersecting-cylinders forming a T shape. Defaults shall be used in definiagigz placement_3d
to locate one of these cylinders. The intersection curve shall be represented by a polyline. All
faces shall be of typadvanced_face A suitable set of dimensions is defined in the EXPRESS-I

specification below.

NOTE 1 See Test Case psl for details of product and part.
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6.3.4.2 Postprocessor

AIM test purpose coverage:

aim9, aiml11, aim12, aim38, aim94.

Input specification:

NOTE 1 In the specification below thEasic_product_structure context is used to define the product contgxt
fgr the geometric definitions.

NIOTE 2 Thecylinder_union_polyline_advancedcontext is used, with default parameters, to define the faces
and all geometry and topology of the B-rep.

TEST_CASE example_abrep_4; WITH part_204_brep_product_schema;
REALIZATION

LOCAL
cyl_1f, cyl_2f, top, bottom, end_face: advanced_face ;
shell_object : closed_shell ;
cylxcyl_solid : manifold_solid_brep ;
absr : advanced_brep_shape_representation &
its_units : named_unit ;
len_exp : dimensional_exponents :=
dimensional_exponent(1, 0, 0, 0, 0, 0, 0) ;
its_context : representation_context;
prodl_name : STRING := ’prodl-name’;
shape_1_def : product_definition_shape ;
shapel_def _rep : shape_definition_representation;
END_LOCAL;

CALL basic_product_structure ;
IMPORT (shape_1_def := @prod_def_shape; );
WITH (pred_name := @prodl_name; );
END_CALL;

CALLeylinder_union_polyline_advanced ;

(*<uses default values, so no WITH *)
IMPORT (cyl_1f := @cyl facel ;
cyl 2f .= @cyl face2 ;
top = @top_face ;

bottom = @base face ;
end_face := @right _face ; ) ;
END_CALL;
shell_object := closed_shell(’shell_object’,
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[cyl_1f, cyl_2f, top, bottom, end_face] ) ;
cylxcyl_solid := manifold_solid_brep (‘cylxcyl_solid’,
shell_object) ;

its_units := named_unit(len_exp) || length_unit() ||
si_unit ('mill’, 'metre’) ;

its context := geometric representation context
(its_context’, 'context_for_cylxcyl’, 3) ||
global_unit_assigned_context ( [its_units ] ) ;

absr := advanced_brep_shape_representation
(absr, [cylxcyl_solid], its_context );
shapel_def _rep := shape_definition_representation
(shape_1_def, absr );
END_REALIZATION;
END_TEST_CASE;

(*

Specific verdict criteria:

aim9: Defaultvalue of ref_direction attribute shall be correctly suppliedto define axis2_placement_-
3d.

aiml11: Default value of axis attribute shall ‘e correctly supplied. (See build_axes functign for
definition)

aim94: All polyline points shall lie:gn BOTH cylindrical_surfaces with a tolerance of less than
0.000001.

6.3.5 Test case abb

Test case summary:

Test case ab5 is @-tést case consisting of the faces needed to define a single dohid fesm the
upion of two cylinders of different radii which have orthogonal axes. The intersection curve is a ¢glosed
3P curve represented by a B-spline curve of degree 11. The definition of the shell is provided|by the
cylinder_unjon_b_splinecontext using the original parameters. (See C.4.5.)

Qthértest purpose coverage:

other2: Polyline and b_spline curve shall be the only permissible subtypes of bounded curve used in
defining an advanced B-rep.
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6

3.5.1

Preprocessor

Input specification:

See table 17

NOTE 1 See Test Case psl for details of product and part.

Table 17 — Preprocessor details: test case ab5

id \ Y, | Application Element | Value | Req]
@2 | * | advanced_B_rep | #absr | M |
@73 * B-rep #cylxcyl_solid M
@73 B-rep.outer #shell_object C1
@104.1 * cylindrical_surface #eyl 1 M
@22.1 cylindrical_surface.radius 50.0 C1
@21.1 cylindrical_surface.axis (0,0,2) C1
|@104.2 | cylindrical_surface | #cyl_2 | C1]
@22.2 cylindrical_surface.radius 20.0 C1
@21.2 cylindrical_surface.axis (0,2,0) C1
@24 * edge #édgemo M
@24 * edge.edge_geometry @17 C1
@25.1 edge.start_vertex #vl C1
@25.2 edge.end_vertex #vl C1
@30.1 * face #eyl_1f C1
@64 face to loops 30.1 to [#bcyltop, #bcylm, #bcylb]C1
@65 * face.face_geometry @cyl_1 C1
|@30.2 | * | face | #eyl 2f | C1|
@34 |aim9, aiml1] location as.axis2_placement_3dat M
@5 * bounded’ curve as twisted_cumn#spline M
@51 * twisted_curve as b_spline_curyspline M
@9 * shell as closed_shell #shell_object C1

@11 shell.faces [#cyl_1f, #cyl2_2f,
#top, #bottom, #endface] C1
Constraints. onvalues:
ClL: Thevalues of the geometric dimensions are interdependent and can only be varied in a manngr which
ehsuyes the geometric and topological integrity of the B-rep being defined. In general this is possible by

varying the parameters in the EXPRESS-] context used In the definition of the postprocessor test.

Specific verdict criteria:

aim118: Model shall contain an example bf spline_curvewith curve_form as 'unspecified’.
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Extra details:

Create amdvanced_brep_shape_representatiooonsisting of a singlenanifold_solid_brep. The
manifold_solid_brepshould be in the form of two perpendicular intersecting cylinders with intersecting
axes. Defaults shall be used in defining thés2_placement_3do locate one of these cylinders. The
intersection curve shall be represented by a closed B-spline curve of degree 11 and of Bezier type.
This curve shall lie on both cylinders with a tolerance of less than 0.001. All faces shall be of type
advanced faceA suitable set of dimensions is defined in the EXPRESS-I specification below.

6.3.5.2 Postprocessor

AlIM test purpose coverage:

aim113, aiml115, aim118, aim119, aim121, aim149.

Input specification:

NOTE 1 In the specification below thEasic_product_structure context is used to define the product contgxt
fgr the geometric definitions.

NIOTE 2 Thecylinder_union_b_spline context is used, with default parameters, to define the faces ard all
geometry and topology of the B-rep.

TEST_CASE example_abrep_5; WITH part_204" brep_product_schema;
REALIZATION

LOCAL
cyl_1, cyl 2, top, bottom, end_face: advanced_face ;
shell_object : closed_shell™;
cylxcyl_solid : manifoldysolid_brep ;
absr : advanced_brep’ shape_representation ;
its_units : named,_Unit ;
len_exp . dimensional_exponents :=
dimensional_exponent(1, 0, 0, 0, 0, 0, 0) ;
its_contextV. geometric_representation_context ;
prodl_tame : STRING := ’prodl_name’;
shape’/1 _def : product_definition_shape ;
shiapel_def _rep : shape_definition_representation;
END_LOCAL;

CALL basic_product_structure ;
IMPORT (shape_1_def := @prod_def_shape; );
WITH (prod_name := @prodl_name; );
END_CALL;
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CALL cylinder_union_b_spline ; -- uses default values, so no WITH
IMPORT (cyl_1 := @cyl_facel ;
cyl_2 := @cyl_face2 ;
top = @top_face ;
bottom := @base face ;
end_face:= @right_face ; ) ;
END CALL,;
shell_object := closed_shell(’shell_object,
[cyl_1, cyl_2, top, bottom, end_face] ) ;
cylxcyl_solid := manifold_solid_brep (‘cylxcyl_solid’,

shell_object) ¢

its_units := named_unit(len_exp) || length_unit() ||
si_unit ('mill’, 'metre’) ;

its_context := geometric_representation_context
(its_context’, ’'context_for_cylxcyl’, 3).|
global_unit_assigned_context ( [its_units] ) ;

absr := advanced_brep_shape_representation
(absr’, [cylxcyl_solid], its_context’ );
shapel_def_rep := shape_definition_representation
(shape_1 def, absr™);
END_REALIZATION;
END_TEST_CASE;

(*

Specific verdict criteria:

aim113: b_spline_curve shall not be self-intersecting.
aim115: First and last points of b_spline_curve shall be coincident.

aim149: b_spline curve shalllie on BOTH cylindrical_surfaces with a tolerance of less than (.001;
a two segmetitBezier curve of degree 11 shall be correctly interpreted.

6.3.6 Test case ab6

Test case summary:

Test case 6 is a test case consisting of the faces needed to define solitsgrésum the intersection

of inclined planes with a cone. Face boundary curves are ellipse, hyperbola, parabola, circular arc and
line segments. The definition of the shells is provided bydtee facescontext using the original
parameters. (See C.4.2.)
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6.3.6.1 Preprocessor

Input specification:

See table 18

NOTE 1 See Test Case psl for details of product and part.

Table 18 — Preprocessor details: test case ab6

Id | V| Application Element | Value | Req|
@2 aim79| advanced_b_rep #absr M
@3.1 * B-rep #conel M
@73.1 B-rep.outer #shelll c2
@3.2 * B-rep #cone2 M
@73.2 B-rep.outer #shell2 Cc2

|@16 | * |conical_surface | #cone | M |
@25.1] * |edge #edge2 M
@24.1 * |edge.edge_geometry#parab M
@61 * | edge to edge #edge?2 to #edgeb4 by #vertpbZ1
@24.2 * |edge asedge_curve|#edge3 S
@52 * unbounded_curve ag #hyp M

edge_geometry

| @24.3 aim50] edge as edge_curve |'#edgeb4 | C1]|
@13 * | conic as ellipse #elli M
@27 * location #ae Ci1
@28 major_radius 20*sqrt(3)/sqrt(2) C1
@29 minor_radius 10*sqrt(2) C1
@30.1 face as advanced_fac#bconef S
@32.1] * |face.bounds [#bcone, #be_f] C1
@65.1 * |face.face_geometry | @16.cone C1
@30.2 * face as advanced_fag#tconef C1
@32.2| ~*/ |face.bounds [#be_t, #vbound] M
@65.2..~* | face.face_geometry | @16 C1
@64 * | face.bound #vbound M
@36 *  |loop #apexloop M

Constraints on values:

C1: The values of the geometric dimensions are interdependent and can only be varied in a manner which
ensures the geometric and topological integrity of the B-rep being defined. In general this is possible by
varying the parameters in the EXPRESS-| context used in the definition of the postprocessor test.
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Table 18 — concluded

Q

2: The items attribute of the advanced_brep_shape_representation entity must consist of the id
the two B-reps.

pecific verdict criteria:

Id | V | Application Element Value | Req|
@57 | * |face to B-reps #tope_face M
@14 | * | hyperbola #hyp M
@75 | * | hyperbola.location | #ah C1

| @34.1] * | location | #ah | C1]|

@342~ [Tocation [#ap S |
@35 | * | edge_loop #looppar M
@68 | * | edge_loop.edges | [#oblt, #0e2f] C1
@15 | * | parabola #parab M
@37 | * |location #ap C1

| @102| |plane | #ple | C1]|

| @9.1 | * | shell | #shelll | C1]|

| @9.2 | * | shell | #shell2 | Cx]
| @53 | * | vertex | #vertorc [ (Ct |

ae52: Model shall contain examples of unbounded_curve used as edge_geometry (hyperb
parabola).

ae70: Model shall contain an example of edge used to define two loops in a B-rep.

ae57: Model shall contain anlexample of Face used to define more than one closed shellind
B-reps. (Note: faces #tope_face and #bottome_face in EXPRESS-I model are identical apd
orientation.)

aim77: Model shall)contain an example faiceasface_surfacewith boundsas SET of at least tw
face_bound (including onevertex_loop); no additional edges shall be defined for curved fac
(no prop edges);

aim107;‘Model shall contain an example aflvanced_brep_shape_representatiowith context
asgeometric_representation_contexwith itemsas a SET of more than omeanifold_solid_brep.

entifiers

pla and

fferent
irt from

es,

tra details:

Create aradvanced_brep_shape_representatiooonsisting of twamanifold_solid_breps. Theman-
ifold_solid_breps should be in the form of cones bounded by inclined planes. The planes are chosen
to produce intersection curves in the form of elliptic, parabolic, hyperbolic and circular arcs. One cone
has avertex_loop at the apex and an elliptic base. The second has the same elliptic curve as its top
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profile. All faces are of typadvanced_faceA suitable set of dimensions is defined in the EXPRESS-I
specification below.

6.3.6.2 Postprocessor

AIM test purpose coverage:

aa 24 aa ~NA mE G aa

2,aim284, aim287, aim289, aim291, aim292.

Ai30_aimaL. im269,

m270, aim28

Input specification:

NOTE 1 In the specification below thEasic_product_structure context is used to define the/product contgxt
fgr the geometric definitions.

NOTE 2 Thecone_facescontext is used, with default parameters, to define the faces and all geometfy and
tgpology of the B-reps.

TEST_CASE example_abrep_6; WITH part_204_brep_product” schema;
REALIZATION

LOCAL
tcone, parab, hyperb, top, bottom, cone;‘\base : advanced_face ;
shelll, shell2 : closed shell ;
conel, cone2 : manifold_solid_brep\y
absr : advanced_brep_shape_representation ;
angle_u, len_u, angle_c_u : named_unit ;
ang_m_wu : plane_angle_measure_with_unit ;

len_exp : dimensional. eXponents :=
dimensional_exponent(1, 0, 0, 0, 0, 0, 0) ;
ang_exp . dimensional_exponents :=

dimensional_exponent(0, 0, 0, 0, 0, 0, 0) ;
its_context : representation_context ;
prodl_nameé-:" STRING := ’prodl_name’;
shape_lndef : product_definition_shape ;
shapel def rep : shape_definition_representation;
END_LOCAL;

EALL basic_product_structure ;
IMPORT (Shape_1_def .= @prod_def_shape, );
WITH (prod_name := @prodl _name; );
END_CALL;

CALL cone faces ; -- uses default values, so no WITH
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IMPORT (bconef := @curved_face ;

parab = @par_face ;
hyperb := @hyp_face ;
bottom := @bottomc_face ;
top = @tope_face ;

tconef = @top_face ;
base := @bottome_face ; ) ;

END_CALL;
shelll := closed_shell(’shelll’, [bconef, parab, hyperb, top,
bottom ) ;

shell2 := closed_shell(’shell2’, [tconef, base] );

conel := manifold_solid_brep (‘conel’, shelll) ;

cone2 := manifold_solid_brep (‘cone2’, shell2) ;

angle_c_u := named_unit(ang_exp) || plane_angle_unit() ||

si_unit (?, 'radian’) ;
ang_m_wu := plane_angle_measure_with_unit(0.017453293 ,
angle c u ) ;

angle_u := plane_angle_unit() ||
conversion_based_unit('degree’, ang.m_wu ) ;
len_u = named_unit(len_exp) || length_unit() ||
si_unit ('mill’, 'metre’) ;

its_context := geometric_representation_context
(its_context’, ’'context_for_cones’, 3) ||
global_unit_assigned context ([len_u, angle_u]);
absr := advanced_brep_shape_representation
(absr’, [conel, cong2], its_context );
shapel_def_rep := shape_definition_representation
(shape.1 def, absr );
END_REALIZATION;
END_TEST_CASE;

('k

Specific verdict criteria:

ae52: Unbounded_curve used as edge_geometry shall be correctly timmed by vertices.

ae61.\Mertex shall be located at precise intersection of edges, edges shall not intersect at nof-vertex
points.

ae70: Edge shall be correctly oriented when used to define two loops in a B-rep.

aim30: All parabolic edge points shall lie exactly on BOTddnical_surfaceand on intersecting
plane, parabola shall be properly timmedugrtex_points.
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aim31: All hyperbolic edge points shall lie exactly on BOTdénical_surfaceand on intersecting

plane, hyperbola shall be properly trimmed by vertex_points.

aim32: All points on the ellipse shall lie exactly on BOT¢bnical_surfaces and on intersecting

plane.

aim50: Edge_curve with same_sense FALSE shall be correctly incorporated in edge_loop.

aim56: conical_surface shall be correctly trimmed by bounding edges.
aim77: facewith face_boundasvertex_loopshall be correctly processed.

aim107: Two B-reps in representation shall touch over one face but not intersect:

3.7 Test case ab7

St case summary:

bst case ab7 is designed to test the usenapped_itens in the ¢reation of a simple assembly
lvanced B-reps. It also provides a test of the consistent Hehavigaoaietric_representation_-
pntexts in distinguishing between coordinate spaces. This test makes use oflitiger_union_-
blyline_advancedcontext to define the geometry and topology. (See C.4.4.)

ther test purpose coverage:

it

o O O

her6:advanced_brep_shape_representatiowith context agieometric_contexwith itemsasmappe
bm;

her7:advanced_brep_shape_representatiowith context aggeometric_contextwith items as two

more items asnanifold_solid_brep, or mapped_item or axis2_placement_3dincluding at least
neaxis2_placement_3d

3.7.1 Preprocessor

put specification:

N

fe table 19

OTE t,.See EXPRESS-I specification for dimensional and other details.

of

N

TTE 2  See Test Case pf:1 far details of prnrh 1Ict and pnrf

NOTE 3 See Test Case ab4, table 16, for details of cylxcyl B-rep object.

Constraints on values:

©1SO
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Table 19 — Preprocessor details: test case ab7

Id | V| Application Element | Value | Req]
| @2.abst | advanced_B_rep | #absr \ \
|@2 | other6| advanced_b_rep | #absrl | M |
|@3  |other7|B-repas advanced_b_rep [#absrass | M |
[@74.1 ] [ B-rep [ #cylxcyl [ C1 |
@73 | | B-rep.outer | #shell_objec} C1 |
| @74.2 | other6| mapped B-rep | #transrotl | M |
| @74.3 | other7| mapped B-rep | #trans2 | M |
|@34.1 | | location as axis2_placement_B¢baseaxes | C1 |
|@34.2 | | location as axis2_placement_Bérefaxes | C1{
|@34.3 | | location as axis2_placement_B#@topaxes |, €1]

ClL: The values of the geometric dimensions are interdependent and.can only be varied in a manngr which
enhsures the geometric and topological integrity of the B-rep being defined. In general this is possible by
varying the parameters in the EXPRESS-I context used in the définition of the postprocessor test.

Specific verdict criteria:

other6: Model shall contain an example atlvanced_brep_shape_representatiowith context
as geometric_contextwith items as mappeditem The mapped_item shall be defined using
axis2_placement_3d

other7: Model shall contain an example afivanced_brep_shape_representatiowith context
asgeometric_contextwith items as‘two or more items ananifold_solid_brep, ormapped_item
oraxis2_placement_3dincluding at least onaxis2_placement_3d

Ektra details:

Construct amanifold_solid_brep consisting of two perpendicular intersecting cylinders as in test ¢ase
ab4. The firsadvaneged_brep_shape_representatioconsists of this original solid. Thaapped_item
construct is then~used to produce a translated and rotated copy of this solid which then defineg a sec-
ohdadvancedi/brep_shape_representatioim the samegeometric_representation_context(The two

solids should touch but not intersect). A thisdvanced_brep_shape_representatigrin a different

context issmade from the original solid, an axis2_placement anch#pped_item

6.3-,.2 Postprocessor

AIM test purpose coverage:

aim71, aim214, aim215, aim261, aim262, aim263.
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Input specification:

NOTE 1 In the specification below tHeasic_product_structure context is used twice to define the product
contexts for the geometric definitions.

NOTE 2 Thecylinder_union_polyline_advancedcontext is used, with default parameters, to define the faces
and all geometry and topology of the B-reps.

NPFE-3—absrishoud-be-atrotatedand-transiated-copplads

NIOTE 4 absrassshould be equivalent to 2 copiesatfsr 'glued’ together.
)
TEST_CASE example_abrep_7; WITH part_204_brep_product_schema;
REALIZATION

LOCAL
prodl_name : STRING := ’prodl_name’;
prod2_name : STRING := ’prod2_name’;
shape_1_def, shape_2_def : product_definition_shape ;
shapel_def _rep, shape2_def rep : shape_definition_representation ;
cyl_1, cyl 2, top, bottom, end_face: advanced)face ;
origin : cartesian_point ;
pos_z, neg_y : direction ;
refaxes, topaxes, baseaxes : axis2. placement_3d,;
shell_object : closed_shell ;
cylxcyl : manifold_solid_brep ;
absr, absrl, absrass : advanced_brep_shape_representation ;
its_units : named_unit ;
len_exp : dimensional_exponents :=
dimensional_exponent(1, 0, 0, 0, 0, 0, 0) ;
grcl, grc2 : repreSentation_context ;
transrotl, trans2 )" mapped_item ;
mappingl, mapping2 . representation_map ;
END_LOCAL;

CALl~\basic_product_structure ;
IMPORT (shape_1 def := @prod_def shape; );
WITH (prod_name := @prodl _name; );
END CALL;

CALL basic_product_structure ; -- parameters for second product.
IMPORT (shape_2 def := @prod_def shape; );
WITH (prod_name := @prod2_name;
pdef desc := ’test product definition 2’;

129

© 1SO 2001 — Al rights reserved


https://standardsiso.com/api/?name=a24de409858db5cd47de7102f11d6ca2

ISO/TS 10303-304:2001(E)

propd_desc := ’'shape of test product 2’

prod_name := ’second test product’;
prod_id = 'PO2" ;
pdf_id = 'PDFO2’" ; );

END_CALL;

CALL cylinder_union_polyline_advanced ;
(* uses default values, so no WITH *)

IMPORT (cyl_1 := @cyl_facel ;
cyl_2 = @cyl_face2 ;
top = @top_face ;
bottom := @base face ;
end_face:= @right_face ;
origin = @origin;
baseaxes = @ ab; refaxes := @ar; topaxes = @at;);
END_CALL;

[%2])

nell_object := closed_shell('shell_object’,
[cyl_1, cyl_2, top, bottom; end_face] );

cylxcyl = manifold_solid_brep (cylxcyl’, shell_object) ;
its_units := named_unit(len_exp) || length_unit() ||
si_unit ('milli%> 'metre”) ;

gfcl := geometric_representation_context (‘grel’;
‘context.sfor cylinder union’, 3) ||
global_unit_assigned_context([its_units] ) ;

grc2 := geometric_representation_context ('grc2’,
‘contextfor rotated cylinder union’, 3) ||
global_unit_assigned-context ([its_units] ) ;
absr := advanced_brep_shape_representation (‘absr’, [cylxcyl], grcl) ;

mappingl := representation_map (baseaxes, absr );
transrotl = mappedyitem (transrotl’, mappingl, refaxes );

(| Define representation using transrotl only *)
absrl := advanced_brep_shape_representation (‘absrl’,
[transrotl], grcl ) ;

( Define representation which is an assembly of intersecting

cylinders —+ mapped—(transtated)—copy.

*)

mapping2 := representation_map (baseaxes, absr );
trans2 := mapped_item ('trans2’, mapping2, topaxes );
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absrass := advanced_brep_shape_representation
(absrass’, [cylxcyl, trans2, baseaxes], grc2 ) ;

shape_definition_representation
(shape_1_def, absrl );

shape_definition_representation
(shape_2_def, absrass );

shapel_def _rep

shape2_def_rep

END_REALIZATION;
END_TEST_CASE;

(*

(7))

pecific verdict criteria:

other6: After processing the mapped_item shall be correctly interpreted)result is a rotatgd and
translated copy of original B-rep.

other7: Theadvanced_brep_shape_representatiotontaining anapped_item B-rep andaxis2_t
placement_3dshall be correctly interpreted, the result is the griginal B-rep and a rotated and frans-
lated copy of original B-rep which touches over a face.

aim261: The two distinciadvanced_brep_shape_representati@shall not be spatially related.

6.3.8 Test case ab8

Test case summary:

Test case ab8 tests the usesafept_surfacesn the definition of a simple closed solid. The sagés
used are aurface_of linear_extrusiof)-a surface_of revolutionand planes. The swept curve is| a
gtional B-spline curve. This test also includes examples of reversal of the surface normal to| define
alface_surface The definition.of the dces is provided by thewept_facescontext using the originaj
parameters. (See C.4.6.)

=
)

6.3.8.1 Preprocessor

INput specification:

See 20

NOTE1l" See Test Case psl for details of product and part.

Constraints on values:

C1: The values of the geometric dimensions are interdependent and can only be varied in a manner which
ensures the geometric and topological integrity of the B-rep being defined. In general this is possible by
varying the parameters in the EXPRESS-| context used in the definition of the postprocessor test.
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Table 20 — Preprocessor details: test case ab8

ld | Y, | Application Element | Value | Req|
@2 | | advanced_B_rep | #absr | C1]|
@73 * B-rep #swept_surf_solid | M
@73 * B-rep.outer #shell_object C1
@30.1 * face as advanced face #rotf C1l
@65.1 face.face_geometry @48.1 C1
@30.2 * face as advanced_face #tran C1
@65.2 face.face_geometry @45 C1
@30.3 * face as advanced_face #tbase Cil
@65.3] aiml71l |face.face_geometry #plbase Cl
@9 shell as closed_shell #shell_object C1l

@11 shell.faces [#rotf, #tran, #base
#front, #side(#back] C1
@45 * surface_of extrusion #strans M
@46 * surface_of extrusion. @51 C1
extruded_curve
@47 * surface_of extrusion.directioftvec z C1
@48 * surface_of revolution #srot M
@49 * surface_of revolution. @51 C1
revolved_curve
@50 * surface_of revolutiof.axis | #arot C1
| @51 [aim147, 159 twisted_curve | #bspl | M |

Specific verdict criteria:

aim159: Model shall contain-an example bf spline_curveasbezier_curveandrational_b_-
spline_curve Some weight.values shall differ from 1.0.

Ektra details:

This test requires-the definition of an open rational_bspline_curve and the use of this to define two
tquching swept surfaces, these should be a surface_of_linear_extrusion, and a surface_of_r¢volution
which touchtalong the original B-spline curve. Bounding planes are added to construct a closed figure
defined as\an manifold_solid_brep; one face_surface shall have same_sense as FALSE. This ig then the
sole item'in the definition of an advanced_brep_shape_representation.

NOTE2—See EXPRESS-tspetificationfordimensionat-and-otherdetaits:

6.3.8.2 Postprocessor

AIM test purpose coverage:
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aim69, aim111, aim120, aim121, aim147, aim159, aim168, aim169, aim170, aim171, aim172.

Input specification:

NOTE 1 In the specification below thEasic_product_structure context is used to define the product context
for the geometric definitions.

NOTE 2 Theswept_facescontext is used, with default parameters, to define the faces and all geometry and

tgpotogy of the B=rep:

TEST_CASE example_abrep_8; WITH part_204_brep_product_schema;
REALIZATION

| OCAL
rotf, tran, base, front, back, side : advanced face ;
shell_object : closed_shell ;
swept_surf_solid : manifold_solid_brep ;
absr : advanced_brep_shape_representation ;
its_units : named_unit ;
len_exp : dimensional_exponents :=
dimensional_exponent(1, 0,00, 0, 0, 0) ;
its_context : representation_context ;
prodl_name : STRING := ’prodl_name’;
shape_1_def : product_definition_shape ;
shapel_def _rep : shape_definition_representation;
END_LOCAL;

CALL basic_product_structure. g
IMPORT (shape_1_def (:=* @prod_def_shape; );
WITH (prod_name. := @prodl_name; );

END_CALL;
CALL swept _faces ; -- uses default values, so no WITH
IMPORT (rotf = @afrot ;
tran = @aftran ;
base = @afbase ;
front = @affront ;
back := @afback ;
side := @afside; ) ;
END_CALL;

shell_object := closed_shell(’shell_object’,
[rotf, tran, base, front, side, back] ) ;
swept_surf_solid := manifold_solid_brep(’swept_surf_solid’,
shell_object);
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its_units := named_unit(len_exp) || length_unit() ||
si_unit ('mill’, 'metre’) ;
its_context := geometric_representation_context
(its_context’, 'context_for_swept_surf_solid’, 3) ||
global_unit_assigned_context ( [its_units] ) ;

absr := advanced brep shape representation

(absr, [swept_surf_solid], its_context );
shapel_def _rep := shape_definition_representation
(shape_1_def, absr );

END_REALIZATION;
END_TEST_CASE;

(*

Specific verdict criteria:

aim69: Face normal shall be correctly defined when face_surface has same_sense = FALS
normal opposite to surface normal).

aim116: B_spline_curve shall not be closed, start point and end point distinct.
aim159: Geometry of rational_b_spline curve shall be exactly represented.
aim168: Surface_of linear_extrusion shalkbe correctly interpreted and located.

aim169: Surface_of _revolution shallbe correctly interpreted and located (to join surface
linear_extrusion after trimming with eédges). Model shall contain no bounded_surfaces.

6.3.9 Test case ab9

Test case summary:

fgrm of an inverted-pyramid (or 'parachute’ shape) with curved top face and 4 planardaiges.curve
afe straight lines'do_spline_curves. The definition of thedces is provided by the spline_pyramid_-
fdcescontextwsing the original parameters. (See C.4.7.)

6.379.1 Preprocessor

Test case ab9 tests.the use d&f spline_surfaceof Bezier type in the definition of a closed solid in the

Input specification:

See table 21.

NOTE 1 See Test Case psl for details of product and part.
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Table 21 — Preprocessor details: test case ab9

[1d | Y, | Application Element | Value | Req|
@2 | | advanced_B_rep | #absr | C2 |
@73 B-rep #inv_pyramid C2
@73 B-rep.outer @9 C1
@25 edge #ecl Cl
@24 * edge.edge_geometry #bsplc4 C1
@30 face as advanced_fag#top C1
@65 * face.face_geometry | @39 M
@63 * face.bounds [#fbtop] C1
| @51] aiml117 |twisted_curve | #bsplc4 | C1]|
@39 * sculptured_surface | #bsplsurf Ct

aim131, 134 as b_spline_surface
@9 shell as closed_shell| #shell_object C1
@11 shell.faces [#left, #right,
#front, #top#back] C1

Constraints on values:

ClL: The values of the geometric dimensions are interdependent and can only be varied in a manngr which
enhsures the geometric and topological integrity of thie B-rep being defined. In general this is possible by
varying the parameters in the EXPRESS-| context used in the definition of the postprocessor test.

CR2: The items attribute of the advanced_brep_shape_representation entity shall reference only the iden-
tifier of the B-rep.

Specific verdict criteria:

Ektra details:

This test requires the(definition of a manifold_solid_brep as a closed solid in the form of an inyerted
pyramid (or 'parachute’ shape) with curved top face, whose geometry is defined by a b_spline_furface
of degree 3 in each’ parameter, and 4 planar faedge_curve are straight lines dv_spline_curves.
This B-rep defines aadvanced_brep_shape_representation

6.3.9:2 Postprocessor

n [aValoTaWata\V/aYdaVa latd
|ALE SASASA=IASA=A A A=n T A=n

aiml114, aiml117, aim131, aim134, aim136, aim137, aim139, aim148.

Input specification:
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NOTE 1 In the specification below thEasic_product_structure context is used to define the product context
for the geometric definitions.

NOTE 2 Theb_spline_pyramid_facescontext is used, with default parameters, to define the faces and all ge-
ometry and topology of the B-rep.

*)
TEST_CASE example_abrep_9; WITH part_204_brep_product_schema;

REALIZATION

LOCAL
left, right, front, back, top : advanced_face ;
shell_object : closed_shell ;
inv_pyramid : manifold_solid_brep ;
absr : advanced_brep_shape_representation ;
its_units : named_unit ;
len_exp : dimensional_exponents :=
dimensional_exponent(1, 0, 0, 0, 0, Q;20) ;
its_context : geometric_representation_context ;
prodl_name : STRING := ’prodl_name’;
shape_1_def : product_definition_shape ;
shapel_def _rep : shape_definition_representation;
END_LOCAL;

CALL basic_product_structure ;
IMPORT (shape_1_def := @prod.'def_shape; );
WITH (prod_name = @prodl name; );

END_CALL;
CALL b_spline_pyramid_faeces ; -- uses default values, so no WITH
IMPORT (left = @afleft ;
right = @afright ;
front = @affront ;
back’ = @afback ;
top = @aftop; ) ;
END_CALL,;

shellLobject := closed_shell(’'shell_object’,
[left, right, front, back, top] ) ;
inv_pyramid := manifold_solid_brep('inv_pyramid’, shell_object);

Ho 1t = namad riatflan Aavn) 1 lanath o) 1
||.‘,_U|||L\’ IIUI.III\,\.I_UIIIIL\I\.'II_\.'I\'J/ II LA} |UL||_U|||L\/ II
si_unit (milli’;, 'metre’) ;

its_context := geometric_representation_context
(its_context’, ’context_for_inv_pyramid’, 3) ||
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global_unit_assigned_context ( [its_units] ) ;

absr := advanced_brep_shape_representation
(absr, [inv_pyramid], its_context );

shapel_def _rep := shape_definition_representation
(shape_1_def, absr );

END_REALIZATION;
END_TEST_CASE;

(*

Specific verdict criteria:

aim114: B-spline curves defining edge geometry shall not self-intersect, this shall be verifi¢
curve withself intersectas UNKNOWN.

aim117: b_spline_curvesubtype witltlosed_curveas UNKNOWN:shall be correctly processe
all B-spline curves in this test case shall in fact be open.

aim131: B-spline surface shall be open in the v paraméter direction.
aim134: B-spline surface shall be open in the u parameter direction.

aim148: bezier_surfacesubtype ob_spline_surfaceshall be correctly interpreted.

6.3.10 Test case abl10

Test case summary:

Test case ab10 tests the use ai@onal_b_spline_surfacein the definition of a closed solid in the forr
of an inverted pyramid (or_parachute’ shape) with curved top face and 4 planar éiges. curve are
straight lines orational_b~spline_curves. The definition of thedces is provided by th&tional_b_-
spline_pyramid_facessontext using the original parameters. (See C.4.8.)

6.3.10.1 Preprocessor

=

put specification:

001(E)

bd for

=

See-table 22

NOTE 1 See Test Case psl for details of product and part.

Constraints on values:
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Table 22 — Preprocessor details: test case ab10

[1d | Y, | Application Element | Value | Req|
@2 | | advanced_B_rep | #absr | C2 |
@73 B-rep #inv_pyramid C2
@73 B-rep.outer #shell_object C1
@25 edge #ecl Cl
@24 * edge.edge_geometry #rbsplcl M
@30 face as advanced_face #top C1
@65 * face.face_geometry #rbspsurf M
@63 * face.bounds [#fbtop] C1
@44| aim138, 139 sculptured_surface #rbspsurf M

as rational_b_spline_surfate
@9 shell as closed_shell #shell_object C1
@11 shell.faces [#left, #right,
#front, #top,\#back| C1
| @51] aim120 |twisted_curve | #rbsplcT | M |

@)

1: The values of the geometric dimensions are interdepent@ent and can only be varied in a mannger which
efnsures the geometric and topological integrity of the B-rep being defined. In general this is possible by
varying the parameters in the EXPRESS-I context used in the definition of the postprocessor tept.

14

CR2: Theitems attribute of theadvanced_brep_shape_representatioantity shall consist only of thg
identifier of the B-rep.

Specific verdict criteria:

aim138: Model shall contain an examplelof spline_surfaceasrational_b_spline_surface

NOTE 2 The definitionrofthis entity requires that this subtype shall be instantiated with one of the other
subtypes ob_spline_sarface

Ektra details:

This test casédrequires the definition of a manifold_solid_brep as a closed solid in the form of|an in-
verted pyramid (or 'parachute’ shape) with curved top face, whose geometry is definedtipnal_-
b]| spline=surfaceof degree 3 in each parameter and of Bezier type, and by 4 planar éalges.curve
afe straight lines arational_b_spline_curves. This B-rep defines an
aglvanced_brep_shape_representation

6.3.10.2 Postprocessor

AIM test purpose coverage:

138
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aim120, aim121,aim116, aim138, aim139.

Input specification:

NOTE 1 In the specification below thEasic_product_structure context is used to define the product context
for the geometric definitions.

NOTE 2 Therational_b_spline_pyramid_facescontext is used, with default parameters, to define the faces
amd-at-geometry-ardtopotogy of the B=rep:

TEST_CASE example_abrep_10; WITH part_204_brep_product_schema,;
REALIZATION

LOCAL
left, right, front, back, top : advanced_face ;
shell_object : closed_shell ;
inv_pyramid : manifold_solid_brep ;
absr : advanced_brep_shape_representation ;
its_units : named_unit ;
len_exp : dimensional_exponents :=
dimensional_exponent(1, 0,00, 0, 0, 0) ;
its_context : representation_context ;
prodl_name : STRING := ’prodl_name’;
shape_1_def : product_definition_shape ;
shapel_def _rep : shape_definition_representation;
END_LOCAL;

CALL basic_product_structure. g
IMPORT (shape_1_def (:=* @prod_def_shape; );
WITH (prod_name. := @prodl_name; );
END_CALL;

CALL rational_b_spline_pyramid_faces ;

& uses default.-values, so no WITH *)
IMPORT\(eft = @afleft ;
right := @afright ;
front = @affront ;
back := @afback ;
top = @aftop; ) ;
END _CALL;

shell_object := closed_shell(’shell_object’,
[left, right, front, back, top] );
inv_pyramid := manifold_solid_brep(inv_pyramid’, shell_object);

its_units := named_unit(len_exp) || length_unit() ||
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si_unit ('mill’, 'metre’) ;

its_context := geometric_representation_context
(its_context’, 'context_for_inv_pyramid’, 3) ||
global_unit_assigned_context ( [its_units] ) ;

absr := advanced_brep_shape_representation
(absr’, [inv pyramid], its context );

shapel_def _rep := shape_definition_representation
(shape_1_def, absr );

END_REALIZATION;
END_TEST_CASE;

(*

Specific verdict criteria:

aim116: B-spline curves shall all be verified to be open.

aim120: Geometry ofational_b_spline_curveshall be cefrectly interpreted, curve shall lie alopg
edge ofrational_b_spline_surfaceand shall be planar:

aim138: Geometry ofrational_b_spline_surface with some weights not equal to 1.0, shall pe
correctly interpreted. Complex subtype shalle correctly processed.

(geometry should NOT, with specified weights be identical to that of test case ab9)

6.3.11 Test case abl1l

Test case summary:

Test case 11 tests the use df asspline_surfacewhich is closed in both parametric directions to deflne
a|solid of genus 1 of a similar form to a torus. The test includes the use edgm looptraversed in
opposite directionsto_define both surface boundaries.

The definition‘ef-thdaceis provided by thegenus_1_face_surfaceontext using the original paramé
tgrs. (See£,4.9.)

6.3711.1 Preprocessor

Input specification:

See table 23

NOTE 1 See Test Case psl for details of product and part.
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Table 23 — Preprocessor details: test case ab11

ld | Y | Application Element | Value | Req]
@2 | | advanced_B_rep | #absr | C2]
@73 * B-rep #genus_1_solid | M
@73 B-rep.outer #shell_object C1

@25.1 edge #ec

@24.1 * edge.edge_geometry #bsplc M
@25.2 edge #ec_t C1
@24.2 * edge.edge_geometry #bsplc C1
@30 face as advanced_face #complex_face | C1
@65 * face.face_geometry #bspsurf M
@64.1 face.bounds [#fbleft, #fbright] |~C1
@64.2 face bound #fbleft C1
@35.1 loop as edge_loop #eloop C1
@64.3 face_bound #fbright C1
@35.2 * loop as edge_loop #eloop C1
@67 loop.edges [#eC. t] C1
@39 aim140 |sculptured_surface as #bspsurf M

aim133, 135 b_spline_surface_with_knats
@9 shell as closed_shell #shell_object C1
@10 shell.faces [#complex_face]| C1
@51 aiml122 |twisted_curve as #bsplc M
b_spline_curve with_knots

Constraints on values:

C1: The values of the geometric.dimensions are interdependent and can only be varied in a mann
ehsures the geometric and tepological integrity of the B-rep being defined. In general this is pos
varying the parameters inthe EXPRESS-I context used in the definition of the postprocessor te

CR2: Theitems attribte of theadvanced_brep_shape_representatioantity shall consist only of thg
identifier of the Brep.

Specific verdict criteria:

Ektrardetails:

er which
Sible by
St.

14

nis test requires the Creation of a singlespline_surfacevhich IS closed in both parametric directio
and is of a similar geometric form to a torus. Use this, together witheoige_loopwhich is re-used in
opposite senses to create a genteack_surfaceand hence ananifold_solid_brep.

NOTE 2 See EXPRESS-I specification for dimensional and other details.
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6.3.11.2 Postprocessor

AIM test purpose coverage:

aim61, aim64, aim122, aim123, aim127, aim129, aim130, aim133, aim140, aim143, aim146.

Input specification:

NOTE 1 In the specification below thEasic_product_structure context is used to define the product contgxt
fgr the geometric definitions.

NOTE 2 Thegenus_1_face_surfaceontext is used, with default parameters, to define the face and all geometry
and topology of the B-rep.

TEST_CASE example_abrep_11; WITH part_204_brep_product_schema;
REALIZATION

LOCAL
complex_face : advanced_face ;
shell_object : closed_shell ;
genus_1_solid : manifold_solid_brep ;
absr : advanced_brep_shape_representation &
its_units : named_unit ;
len_exp : dimensional_exponents :=
dimensional_exponent(1, 0, 0, 0, 0, 0, 0) ;
its_context : representation_context;
prodl_name : STRING := ’prodl-name’;
shape_1_def : product_definition_shape ;
shapel_def _rep : shape_definition_representation;
END_LOCAL;

CALL basic_product_structure ;
IMPORT (shape_1_def := @prod_def_shape; );
WITH (pred_name := @prodl_name; );

END_CALL;

CALL\genus_1 face surface ; -- uses default values, so no WITH
IMPORT (complex_face := @g_1 face ; ) ;

END_CALL;

shell object := closed shell(’shell_object’, [complex_face] )
genus_1 solid := manifold_solid_brep (‘genus_1 solid’,

shell_object) ;

its_units := named_unit(len_exp) || length_unit() ||
si_unit ('milli’, 'metre’) ;
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its_context := geometric_representation_context
(its_context’, 'context_for_genus_1 solid’, 3) ||
global_unit_assigned_context ( [its_units] ) ;

absr := advanced_brep_shape_representation
(absr, [genus_1 solid], its_context );

shapel_def _rep := shape_definition_representation
(shape_1_def, absr );

END_REALIZATION;
END_TEST_CASE;

Specific verdict criteria:

aim61: facewithout outer bound shall be correctly interpreted.

aim64: face_surfacewith edge_loopwith orientation FALSE ‘'shall be correctly interpreted - ngr-
mal to face shall point out of enclosed volume.

aim122: b_spline_curve_with_knotsshall be cortegtly processed, entire curve shall lie on(b_-
spline_surface.

aim133: B-spline surface shall be closed-in u-parameter direction.

aim130: B-spline surface shall be:closed in both parametric directions to define a toroidal like
surface of genus 1.

aim146: b_spline_surface with_knotshall be correctly processed, surface has different degrees
for the two parameters.

6.3.12 Test.case ab12

Test case sumimary:

Test cased 2 tests the use afeggenerate_toroidal_surfaceo define a simple solid the halves of whi¢h
ate bounded by a degenerate toroidal surface of a different type, 'apple’ or lemon’. The solid is clgsed by
planarfaces. The defiion of the faces is provided by th#egenerate_toruscontext using the origina’
p

hramaotnare (CAn 41 10 )
ararmCtCro(OCt T 10U

6.3.12.1 Preprocessor

Input specification:
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See table 24

NOTE 1 See Test Case psl for details of product and part.

Table 24 — Preprocessor details: test case ab12

Id | V| Application Element | Value | Req]
I @’) I I anl\/::nr\nrl_h_rnp Iﬂnhcr I C2 I
@73 B-rep #deg_tor_solid C2
@73 B-rep.outer #shell_object C1
@30.1 face as advanced_fac#apple_face C1
@65.1 * | face.face_geometry | #apple M
@63.1 face.bounds [#fbapple] (0%
@30.2 face as advanced_fac#lemon_face C1
@65.2 * | face.face_geometry | #lemon M
@63.2 face.bounds [#fblemon] S
@107.1 aim42| toroidal_surface #apple C1
@112.1 * | torus.major_radius |30.0 C1
@112.2 * torus.minor_radius |50.0 C1
@107.2 aim43| toroidal_surface #lemon C1
@112.3 * |torus.major_radius |30.0 C1
@112.4 * torus.minor_radius |50.0 C1
@9 shell as closed_shell| #shell_object C1

@11 shell.faces [#apple_face, #lemon_face,
#left, #right] M

Constraints on values:

C1: The values of the geometric dimensions are interdependent and can only be varied in a mann
ehsures the geometric and topological integrity of the B-rep being defined. In general this is pos
varying the parameters in the EXPRESS-I context used in the definition of the postprocessor te

er which
Sible by
St.

14

CR2: Theitems attribute.of theadvanced_brep_shape_representatioantity shall consist only of thg
identifier of the B-rep:

Specific verdict criteria:

Ektra detalls:

Hedene a 0Orolaa @\ allala aala’ a an aYa

origin, one surface is of 'apple’ fornsélect_outerTRUE), the other is a lemonsglect_oute=ALSE).
Each surface is then bounded by circular arcs which are their intersections with the plane z = 0. A
manifold_solid_brepis then constructed with ddvanced_face which correspond to opposing halves

of these degenerate surfaces and the enclosed sections of the central plane which are bounded by inter-
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secting circular arcs of the major and minor radius respectively. mhisifold_solid_brepis then the
soleitem in anadvanced_brep_shape_representation

NOTE 2 See EXPRESS-I specification for dimensional and other details.

6.3.12.2 Postprocessor

AlM test purpose coverage.

alm42, aim43.

Input specification:

NOTE 1 In the specification below thEasic_product_structure context is used to defing'the product contgxt
fgr the geometric definitions.

NOTE 2 Thedegenerate_toruscontext is used, with default parameters, to défine the faces and all geometry
and topology of the B-rep.

TEST_CASE example_abrep_12; WITH part_204_brep_praduct_schema,;
REALIZATION

LOCAL
apple_face, lemon_face, left, right : advanced face ;
shell_object : closed_shell ;
deg_tor_solid : manifold_solid_brep ;
absr : advanced_brep_shape tepresentation ;
its_units : named_unit ;
len_exp : dimensional. exponents :=
dimensional_exponent(1, 0, 0, 0, 0, 0, 0) ;
its_context : representation_context ;
prodl_name : STRING := ’prodl_name’;
shape_1_def c-product_definition_shape ;
shapel_defGrep : shape_definition_representation;
END_LOCAL;

CALL > basic_product_structure ;
IMPORT (shape_1_def := @prod_def_shape; );
WITH (prod_name := @prodl_name; );
—ENDCALL;

CALL degenerate _torus ; -- uses default values, so no WITH
IMPORT (apple_face := @afapple ;
lemon_face := @aflemon ;
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left
right
END_CALL;
shell_object := closed_shell('shell_object’,
[apple_face, lemon_face, left, right] ) ;
deg_tor_solid := manifold_solid_brep (‘deg_tor_solid’,

@afleft ;
@afright ; ) ;

shell_object) ;

its_units := named_unit(len_exp) || length_unit() ||
si_unit ('mill’, 'metre’) ;

its_context := geometric_representation_context
(its_context’, 'context_for_deg_tor_solid’, 3) ||
global_unit_assigned_context ( [its_units] ) ;

absr := advanced_brep_shape_representation
(absr, [deg_tor_solid], its_context );

shapel_def _rep := shape_definition_representation
(shape_1_def, absr );

END_REALIZATION;
END_TEST_CASE;

(*

Specific verdict criteria:

aim42: The 'apple’ shaped surface'shall intersect the central planedge_curve defined by
circular arcs.
Normal to this surface correctlyrinterpreted - normal shall point out of enclosed volume.

aim43: The 'lemon’ shaped surface shall intersect the central plane ocedipe curve defined.
Normal to this surface correctly interpreted - normal shall point out of enclosed volume.

6.3.13 Testcase ab13

Test case summary:

Test case ab13 is geometrically similar to the most basic test case abl and consists of the faces needed
tq define a single solid cylinder with hemispherical base and elliptic top. All edge curves have their
geemetry-defined-assurface-curvesreferencingpeurvesinthe-parameterspaces-eftheeylindersphere or
plane. The definition of theates is provided by theylinder_sphere_pcurvecontext using the original
parameters. (See C.4.11.)
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Input specification:

S

ee table 25

Preprocessor

NOTE 1 See Test Case psl for details of product and part.
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G

Table 25 — Preprocessor details: test case ab13

Id | V | Application Element | Value | Req|

@2 | |advanced_B_rep | #absr | C2 |

| @73 | * |B-rep | #cysp_solid C2 |
@20 cylindrical_surface #eyl
@21 cylindrical_surface.axis #al C1
@22 cylindrical_surface.radius 25.0 C1
@26.1 * | ellipse #elli
@27.1 ellipse.location #a2 S
@28.1 ellipse.major_radius 25%rt(2) C1
@29.1 ellipse.minor_radius 25.0 C1
@26.2pelli| * | ellipse #pelli M
@27.2 ellipse.location #pap2 S
@28.2 ellipse.major_radius 25*rt(2) C1
@29.2 ellipse.minor_radius 25.0 C1
@30 face as advanced_face #face_3 C1
@65 face.face_geometry #sphere C1
@63 face.loops [#bc] C1

| @34 | * | location | #a2 | C1]

| @83 | * | location as axis2_placement_P#pap2 | M |

onstraints on values:

G
e

C
0

entijfierof the B-rep.

2: Theitems attribute of theadvanced_brep_shape_representatioantity shall consist only of thg

1: The values of the.geometric dimensions are interdependent and can only be varied in a manngr which
nsures the geonietric and topological integrity of the B-rep being defined. In general this is possible by
varying the parameters in the EXPRESS-| context used in the definition of the postprocessor test.

14

S

ecificverdictcriterias

©1SO

ae82: The two pcurves in thassociated_geometrget shall represent identical geometry in 3D

space.
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Table 25 — concluded

Id | V| Application Element | Value | Req]
| @102 | | plane | #pl | C1]
@76.1 * curve as pcurve #pcrvl M
@77.1 * pcurve.basis_surface #sphere M
@78.1 * pcurve.curve_2d #drl.items = [#plinl] M
@76.2[ * CUIVE as pcurve #pCrvZ M
@77.2] * pcurve.basis_surface #eyl M
@78.2] * pcurve.curve_2d #dr2.items = [#plin2] M
@76.3] * curve as pcurve #pcrv3 M
@77.2)] * pcurve.basis_surface @pl M
@77.3 * pcurve.curve_2d #dr3.items = [#pelli] (~M
@41 spherical_surface #sphere C1
@42 spherical_surface.radius 25.0 C1
@79.1 * surface_curve #scrv_top C1
@80.1 surface_curve.curve 3d #circ C1
@82 |aiml165| suface_curve.associated_geomeftpcry 1l #pcrv2] M
@79.2] * surface_curve #scrv_bot C1
@80.2 curve_3d #elli S
@81 |aiml164| associated_geometry [#pcrv3 ] M

Ektra details:
reate amdvanced_brep_shape_representatiooonsisting of a singlenanifold_solid_brep. The

G

m

sloping planar top. Aledge_curve shall"have their geometry defined by instancesunface_curves.
Thesurface_curveat the intersection of the sphere and the cylinder shall referepoares, the top
bpundary shall reference a singleurve defined in the parameter space of the planar surface. The G
of the hemisphere is at the-arigin and the Z axis is the axis of the cylinder. The B-rep object is g
by a single closed shell withr3 faces, all shall be of tggganced_face A suitable set of dimensions i
defined in the EXPRESS-I specification below.

6.3.13.2 Postprocessor

AlIM test purpose coverage:

anifold_solid_brepshould be in the form-of a solid cylindrical solid with a hemi-spherical base gnd a

entre
efined
S

m259.

a|m87, aiml151, aim152, aim155, aim156, aim157, aim164, aim165, aim166, aim167, aim256, ai

Input specification:

NOTE 1 In the specification below thEasic_product_structure context is used to define the product context

for the geometric definitions.
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NOTE 2 Thecylinder_sphere_pcurvecontext is used, with default parameters, to define the faces and all ge-
ometry and topology of the B-rep.

*)
TEST_CASE example_abrep_13; WITH part_204_brep_product_schema,;

REALIZATION

LOCAL
face_1, face 2, face 3 : advanced face ;
shell_object : closed_shell ;
cysp_solid : manifold_solid_brep ;
absr : advanced_brep_shape_representation ;
its_units : named_unit ;
len_exp : dimensional_exponents :=
dimensional_exponent(1, 0, 0, 0, 0, 0, 0) ;
its_context : representation_context ;
prodl_name : STRING := ’prodl_name’;
shape_1_def : product_definition_shape ;
shapel_def _rep : shape_definition_representation;
END_LOCAL;

CALL basic_product_structure ;
IMPORT (shape_1_def := @prod_def_shape; );
WITH (prod_name = @prodl_namég;™);
END_CALL;

CALL cylinder_sphere_pcurve ; --cuses default values, so no WITH
IMPORT (face_1 := @top_face ;

face_ 2 := @cufived face ;
face_3 := @bottom face ; ) ;
END_CALL;
shell_object := glesed_shell('shell_object’, [face 1, face 2,
face_3] );
cysp_solid _¢=manifold_solid_brep ('cysp_solid’, shell object) ;
its_unitsv:= named_unit(len_exp) || length_unit() ||
si_unit ('milli’, 'metre’) ;
itS~context := geometric_representation_context
(‘context_1’, ’'context_for_cylinder_sphere’, 3) ||
giobat_unit_assigned_context ( {itS_umts| ),
absr := advanced brep_shape representation
(absr’, [cysp_solid], its_context );
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shapel_def _rep := shape_definition_representation
(shape_1_def, absr );

END_REALIZATION;
END_TEST_CASE;

(*

Specific verdict criteria:

aim151: surface_curveshall be correctly interpreted with parametrisation defined fromvmaster_-
representation.

aim152: pcurve shall be correctly interpreted, after interpretation pcurve shall be geometr{cally
identical to correspondingurve_3didentified asnaster_representation

aim166: 2 pcurves shall, after evaluation, coincide with each otherand with the corresponding
curve_3dinstance.

6.3.14 Test case ab14

Test case summary:

Test case ab14 is designed to test the useagiped_iters in conjunction with @artesian_transformatign_-
perator in the creation of a simple assembly of B-reps. The use of a scaling factor is tested. This test
mlakes use of theylinder_sphere_shellcontextto'define the geometry and topology. (See C.4.1.)

(@]

Qther test purpose coverage:

otherl4:mapped_itemwith mapping targetascartesian_transformation_operator_3d

6.3.14.1 Preprocessor

Input specification:

Skee table 26.
NOTE 1 .See Test Case psl for details of product and part.

NOTE.2' See Test Case abl for details of shell_object.

Constraints on values:

C1: The values of the geometric dimensions are interdependent and can only be varied in a manner which
ensures the geometric and topological integrity of the B-rep being defined. In general this is possible by
varying the parameters in the EXPRESS-| context used in the definition of the postprocessor test.
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Table 26 — Preprocessor details: test case ab14

[Id | V |Application Element | Value | Req]
@21 ] * |advanced_B_rep | #absr | M |
@22 | * |advanced_brep |#absrass | M |
@73.1 * B-rep #cysp_solid | C1
@73.1 * B-rep.outer #shell_object C1
@73.2| otherl14 B-rep (transformed) #cstrans M
@34 location as axis2_placement__3gbldaxes C1
@49 * transformation #transform | M
@50 * scale 0.8 C1

CR2: The context of the transformed B-rep and the assembly must not be the §ame as that of the|original
Bfrep object.

Specific verdict criteria:

ae50: Model shall contain an example of transformation with’scaling factor.

otherl4: Model shall contain an example ofapped_itemwith mapping_targetascartesian_-
transformation_operator_3d.

Ektra details:

This test requires the creation of advanced ~-brep_shape_representatioconsisting of a singleani-
fdld_solid_brep. The B-rep should be inthe form of a solid solid cylinder with a hemispherical bas¢ and

alsloping planar top. The hemisphereis centred at the origin and the axis of the cylinder should lie along
the z coordinate axis. This representation is then used in conjunction withayeed_itementity and
acartesian_transformation_operator, to create, in the sanrepresentation_context a representatiom
consisting of a rotated, transtated and scaled (not by 1.0) copy of the original representation pnd the
ofiginal B-rep. The transfation and the magnitude of the scaling factor should be chosen to ensure that
the cylinders of the two B-reps touch, but do not intersect.

6.3.14.2 RPostprocessor

AlIM test purpose coverage:

a|m15, aiml6, aim18, aim20, aim21, aim23, aim211, aim212, aim213, aim268.

Input specification:

NOTE 1 In the specification below thEasic_product_structure context is used to define the product context
for the geometric definitions.

151

© 1SO 2001 — Al rights reserved


https://standardsiso.com/api/?name=a24de409858db5cd47de7102f11d6ca2

ISO/TS 10303-304:2001(E)

NOTE 2 Thecylinder_sphere_facesontext is used, with default parameters, to define the faces and all geom-

etry and topology of the B-rep.

NOTE 3 csransshould be a rotated scaled and translated copysh_solid

%)

TEST_CASE example_abrep_14; WITH part_204_brep_product_schema,;

REALIZATION

LOCAL
radius : length_measure ;
origin, neworigin : cartesian_point ;
poOS_X, POS_y, pos_z, neg_z : direction ;
oldaxes : axis_placement_3d;
transform : cartesian_transformation_operator_3d;
shell_object : closed_shell ;
cysp_solid : manifold_solid_brep ;
absr, absrass : advanced_brep_shape_representation
its_units : named_unit ;
len_exp : dimensional_exponents :=
dimensional_exponent(1, 0,20, 0, 0, 0, 0) ;
grcl, grc2 : representation_context ;
cstrans @ mapped_item ;
mappingl : representation_map ;
prodl_name : STRING := ’prodl_nare’;
shape_1 def : product_definition_shape ;
shapel_def _rep : shape_definition_representation;
END_LOCAL;

CALL basic_product_structure ;
IMPORT (shape-1_def := @prod_def shape; );
WITH (prod. name := @prodl _name; );
END_CALL;

CALL cylinder_sphere _faces ; -- uses default values, so no WITH
IMPORT (face_1 := @top_face ;

face_ 2 := @curved_face ;
face_3 := @bottom_face ;
posS_X = @pOs_X ;
POS"TY— = @pu: -y
pos z = @pos_z ;

origin := @origin ;
radius := @rad ; ) ;
END_CALL;
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shell_object := closed_shell('shell_object’, [face_1, face 2, face_3));
cysp_solid := manifold_solid_brep ('cysp_solid’, shell_object) ;

its_units := named_unit(len_exp) || length_unit() ||
si_unit ('mill’, 'metre’) ;

grcl := geometric_representation _context (‘grcl’,
‘context for cysp_solid’, 3) ||
global_unit_assigned_context ( [its_units] ) ;

grc2 := geometric_representation_context ('grc2’,
‘context for assembly’, 3) ||
global_unit_assigned_context ( [its_units] ) ;

( Define axis_placement and cartesian_transformation_operator for
use in mapping *)

neworigin = cartesian_point ([1.8*radius, 0.0, 0.0] );
neg _z := direction (0.0, 0.0, -1.0] );

oldaxes := axis2_placement_3d (‘oldaxes’, origin, pos/z, pos_X) ;

transform := cartesian_transformation_operator_3d “(‘transform’,
rotate and scale’, pos_x, neg.2;” neworigin, 0.8, pos_y );

absr := advanced_brep_shape_representation (‘absr’,
[cysp_solid, oldaxes], grcl ) ;

mappingl := representation_map (oldaxes, absr );

( cysptrans is an 80% scaled~copy of original rotated about x axis
hnd translated along this«.axis *)

cstrans := mapped_item-\(cstrans’, mappingl, transform );

(| Define representation which is an assembly of original B-rep +

transformed (scaled and translated and rotated) copy.*)

absrass_si=/advanced_brep_shape_representation
(‘absrass’, [cysp_solid, cstrans], grc2 ) ;

Shrapel_def Tep = shape_defimtion_Tepresentation
(shape_1_def, absrass );

END_REALIZATION;
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END_TEST_CASE;
(*

Specific verdict criteria:

otherl4: After processing the B-rep solid defined mapped_itemshall be correctly scaled and
positioned.

aim268: After processing absrass should consist of two B-rep solids of cylindrical formmwjth a
hemispherical base which are in tangential contact in the plane x = 25. One is a 4/5 size-copy of the
other after translation and rotation.

6.3.15 Test case ab15

Test case summary:

Test case abl5 is a test case consisting of the six faces needed to-define a single solid cylinder with
vertical axis trimmed by two parallel vertical planes. All geometry is@xplicitly defined with no defgults.

The definition of thedces is provided by thieimmed_cylinder context using the original parametefs.
$ee C.4.12.) The purpose of this test case is to test the re-use-of a surface to define two face$ and the
rg-use of curves to define the geometry of more than one edge.

6.3.15.1 Preprocessor

Input specification:

Ske table 27

NOTE 1 See Test Case psl for details(of product and part.

Constraints on values:

ClL: The values of the geametric dimensions are interdependent and can only be varied in a manngr which
enhsures the geometri¢ and topological integrity of the B-rep being defined. In general this is possible by
varying the parameters in the EXPRESS-| context used in the definition of the postprocessor test.

14

CR2: Theitemsattribute of theadvanced_brep_shape_representatioantity shall consist only of thg
entifier af the B-rep.

=

Specifi¢ verdict criteria:

ae59: Model shall contain an example of curve used to define the geometry of more than one edge.
(This curve is a circle.)

ae66: Model shall contain an example of surface used to define the geometry of more than one
face. (this surface is a cylindrical_surface.)
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Table 27 — Preprocessor details: test case ab15

Id | V | Application Element | Value | Req]
| @2.abst |advanced B_rep |#absr2 | C2 |
@73 B-rep #trimmed_cyl Cc2
@73 B-rep.outer #shell_object S
@6 * | circle #circbas M
@8 circle.radius 25.0 (04
@7 circle.location #al C1
@59 * | curve to edge @6 to (@24.1 = #edbasbM

AND @24.2 = #edbasf)
@9 shell as closed_shell| #shell_object
@11 shell.faces [#back ,#base)#front, | S
#left, #right; #top]
@20 * | cylindrical_surface | #cyl C1
@21 cylinder.axis #al C1
@22 cylinder.radius 25.0 C1
@66 * | surface to face @20to (@30.1, @30.1) M
@24.1 | * | edge as edge_cutve | #edbasf C1

@25.1 edge.start_vertex #vblf
@25.2 edge.end_vertex #vbrf
@59.1 | * | edge_geometry @6.circbas M
@24.2 | * |edge.as edge_curve | #edbasb C1
@25.3 edge.start_vertex #vbrb
@254 edge.end_vertex #vblb

@59.2 |\*)| edge.edge_geometry @6.circhas M
@30:1 face as advanced_fac#front C1
@66.1 | * | face.geometry @20.cyl M
@63.1 face.loops [#bfront ] C1
@30.2 face as advanced_fac#back C1
@66.2 | * | face.geometry @20.cyl M
@63.2 face.loops [#bback ] C1
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Extra details:

This test requires the creation of advanced_brep_shape_representatioconsisting of a singlenan-
ifold_solid_brep. Themanifold_solid_brepshould be in the form of a solid cylinder with vertical axis.
The cylinder is trimmed by two planes normal to the y axis. The centre of the base of the cylinder
is at the origin. The B-rep object is defined by a single closed shell with 6 faces, all shall be of type
advanced_faceA suitable set of dimensions is defined in the EXPRESS-I specification below.

6.3.15.2 Postprocessor

Input specification:

NOTE 1 In the specification below thEasic_product_structure context is used to define the/product contgxt
fgr the geometric definitions.

NOTE 2 Thetrimmed_cylinder context is used, with default parameters, to define the faces and all geometry
and topology of the B-rep.

TEST_CASE example_abrep_15; WITH part_204_brep_product_schema,;
REALIZATION

LOCAL
back, base, front, left, right, top : advanced face ;
shell_object : closed_shell ;
trimmed_cyl : manifold_solid_brep ;
absr : advanced_brep_shape_representation ;
its_units : named_unit ;
len_exp . dimensional_exponents :=
dimensional_exponent(1, 0, 0, 0, 0, 0, 0) ;
its_context : representation_context ;
prodl_name : STRING := ’prodl_name’;
shape_1_def : product_definition_shape ;
shapel_def_repy~ shape_definition_representation;
END_LOCAL;

CALL _basic_product_structure ;
IMPORT (shape_1_def := @prod_def_shape; );
WITH (prod_name := @prodl_name; );
END_CALL;

CALL trimmed_cylinder ; -- uses default values, so no WITH
IMPORT (top = @top_face ;
base = @base face ;
front ;= @front face ;
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back := @back face ;
left .= @left_face ;
right := @right_face ; ) ;
END_CALL;
shell_object := closed_shell('shell_object’, [top, base, front,
back, left, right] );
trimmed_cyl := manifold_solid_brep(‘trimmed_cyl’, shell_object);

(*

END_REALIZATION;
END_TEST_CASE;

Specific verdict criteria:

its_units := named_unit(len_exp) || length_unit() ||
si_unit ('mill’, 'metre’) ;

its_context := geometric_representation_context
(its_context’, 'context_for_cylinder_sphere’, 3) ||
global_unit_assigned_context ( [its_units] ) ;

absr := advanced_brep_shape_representation
(absr, [cysp_solid], its_context );
shapel_def _rep := shape_definition_representation
(shape_1_def, absr );

Test case summary:

aeb59: The two edges referencing each circle shall be distinct and have their geometry co
trimmed by their vertices.

ae66: The two faces lying.on,the cylindrical surface shall be correctly bounded by their edge

4 Abstract test cases for name preservation UoF

4.1 Testcase npl

T
o)

001(E)

frectly

00ps.

bst case npl is designed to test the definition of an advanced B-rep with, or without names fg
the geometric and topological elements. Tdyinder_sphere_shellcontext is used with differen

r some

parameters to define the outer shell of cylindrical form with a hemispherical base and a void shell. The
result is a hollow solid with void(s) of a similar shape, or spherical.

©1SO
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6.4.1.1 Preprocessor

Input specification:

See table 28

NOTE 1 See Test Case psl for details of product and part.

N

OTE 2 See Test Case ab1 for details of shell_object.

Table 28 — Preprocessor details: test case npl

Id | V| Application Element Value | Req]
@21 | | advanced_B_rep |#absrl | S |
@22 | | advanced__rep | #absr2 | SH
@3.1 * B-rep #cysp_with_void
@406 | aim301| name M
@3.2 B-rep #cyl_sphere S
@301 | aim251| name 'cyl_sphere’ S
@30.1 advanced_face #vface, 1 S

| @30.2] | advanced_face | #vface_2 | S |
| @30.3| | advanced_face [#vface_3 | S |
@9 shell #shell_object S
@303 * name M
@9 shell #hollowl S
@302 | aim187| name 'hollowl’ S
@55 shell #voidl S

pecific verdict criteria:

aim187: Model shall contain an example of geometric_representation_item with user define
null name.

aim187: Modekshall contain an example of topological_representation_item with user de
non-null name;

aim188;‘Model shall contain example of topological_representation_item subtype with namg

aim189: Model shall contain an example of geometric_representation_item subtype with na

4]

N non-

fined

e as -,

me as

Extra details:

This test requires the creation of advanced_brep_shape_representati@ronsisting of a singleaan-
ifold_solid_brep. The manifold_solid_brep should be in the form of a solid cylindrical solid with a
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hemi-spherical base and a sloping planar top. One such B-rep shall contain a void of a similar shape and
orientation. The centre of the hemisphere for the outer shell is at the origin and the Z axis is the axis of

the cylinder. Each shell is defined as a single closed shell with 3 faces. A suitable set of dimensions is de-
fined in the EXPRESS-I specification below. Some of the geometric elements and topological elements

shall be named, others shall have the name attribute as a null string.

6.4.1.2 Postprocessor

AlIM test purpose coverage:

aim187, aim188, aim189, aim251

rnput specification:

NOTE 1 In the specification below tHeasic_product_structure context is used twice-to define the prodyct
contexts for the geometric definitions.

NIOTE 2 Thecylinder_sphere_facesontext is used, to define the faces of the B-reps.

TEST_CASE example_name_1; WITH part 204 _brep_product_schema;
REALIZATION

LOCAL
prodl_name : STRING := ’prodl_name’;
prod2_name : STRING := ’prod2_name’;
shape_1_def, shape_2_def : preduct_definition_shape ;
shapel_def rep, shape2_def tep : shape_definition_representation;
face_1, face 2, face 3 : advanced face ;
vface_1, vface_ 2, vface -3 advanced_face ;
shell_object, hollowl &3 closed_shell ;
voidl : oriented_closed_shell;
cyl_sphere : manifold_solid_brep ;
cylsp_with_voigh: brep_with_voids ;
absrl, absr2 advanced_brep_shape_representation ;
its_units¢znamed_unit ;
contextl; its_context : representation_context ;
END.LOCAL;

CALL basic_product_structure ;
IMPORT (shape_1 def := @prod_def shape; );
WITH (prod_name := @prodl _name; );
END_CALL;

CALL cylinder_sphere _faces ; -- uses default values, so no WITH
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(*

IMPORT (face_1 := @top_face ;
face 2 := @curved face ;
face_3 = @bottom_face ; );

END_CALL;

CALL cylinder_sphere_faces;
parameters re-set for dimensions -large void *)
IMPORT (vface 1 = @top face ;

vface 2 @curved_face ;
vface 3 @bottom_face ; );
WITH (orc := 10; rad := 12; ht := 50; );
END_CALL;

CALL basic_product_structure ; -- parameters for second product.
IMPORT (shape_2_def := @prod_def_shape; );
WITH (prod_name = @prod2_name;
pdef_desc := ’'test product definition 2’;
propd_desc := ’'shape of test product 2’

prod_name := ’second test product;
prod_id = 'P02’ ;
pdf_id = 'PDF02’ ; );

END_CALL;

shell_object := closed_shell (7, [face_1, face“2, face_3]) ;
hollowl :=closed_shell (hollowl’, [vfaceXl, vface 2, vface 3]) ;
voidl := oriented_closed_shell ('voidllshollowl, FALSE) ;
cyl_sphere := manifold_solid_brep (‘e€yl_sphere’, shell_object ) ;
cylsp_with_void := brep_with_voids (", shell_object, [voidl]) ;

its_units := length_unit() |}-'si-unit (mill’, 'metre’) ;
its_context := geomettic: representation_context
(its\.context’, 'context_for_cylinder_sphere’, 3) ||
global_unit_assigned_context ( [its_units] ) ;
contextl :=Cgeometric_representation_context

(‘contextl’, 'context_for_cylsp_with_void’, 3) ||
global_unit_assigned_context ( [its_units ] ) ;

absrl := advanced_brep_shape representation
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(shape_1_def, absrl ),
shape2_def_rep := shape_definition_representation
(shape_2_def, absr2 ),

END_REALIZATION;
END_TEST_CASE;

(*

Specific verdict criteria:

aim187: name’hollowl’ shall be preserved for void shell.

aim189: name= " shall have the same semantics as name missing. outer shell shall be cofrectly
interpreted witmame=".

aim251: name="shall have the same semantics as hame missing. hollow B-rep shall be cofrectly
interpreted witmame=".

aim251: name’cyl_sphere’ shall be preserved for solid B-rep.

6.5 Abstract test cases for product structure

The set of test cases given here covers the required‘scope of the test purposes defined for th¢ product
structure UoF.

The post-processor abstract test cases in this‘clause are fully documented in EXPRESS-I.
Alsimple textual description and table of instances is provided for each pre-processor test case tp enable
tHe creation of a model similar to that'described in the EXPRESS-1 documentation of the post-processor

tgst. For each test case a number-of relevant test purposes is identified. Criteria for these are dogumented

sg¢parately as pre-processor oras post-processor criteria.

NOTE 1 Many of the test purposes are applicable to more than one test case but the criteria are only defined with
the first such test case.. This applies in particular to all of the purposes documented in ps1.

6.5.1 Test case psl

Test case.summary:

Test-case psl is the most basic test case, it defines and identifies a product whose shape is defined as a
singte sotid Ttylmderwithrremisphericat baseand ettiptictop— The generat purpose of this testis to verify
that the associations between product, part and shape are correctly maintained. The application protocol
and associated contexts shall also be defined in this and all other test cases. With the substitution of the
appropriateshape_representatiorthis test basic product definition test case should be included in all
other test cases defined in this part of ISO 10303.
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Other test purpose coverage:

other5:advanced_brep_shape_representatiowith context ageometric_contextwith itemsasman-
ifold_solid_brep.

6

In

5.1.1 Preprocessor

nitcnaocificatian:
ot

POt oSPTTmT

S

ee table 29.

OTE 1 See Test Case abl for details of advanced_brep_shape_representation.

Table 29 — Preprocessor details: test case psl

[Id [ V [Application Element Value Req]
@426| * part #shape_1_ def M
@405 * part to B-rep #shape_1_def10 #absr

|@407] *  [product | #prod_d_f1 | M |

|@409] * [coordinate_system|#prodi-context | M |
@410 * user_defined_name "prodd_name" S
@411 * version_and_id #prod_d_fl.id and M
#prod_id

| @404] aim260] global_units | #its_units | M |

| @73 | | B-rep | #absr | S |

onstraints on values:

pecific verdict criteria:

aim230: Modeb shall contain an example of product@sduct_definition_formation with of_-
product asproduct.

aim245: Model shall contain an example pfoperty_definition as product_definition_shape
with-definition ascharacterised_definitionasshape_definition

1: The part shape, the shape deéfinition representation and the shape representation shall be gssociated
ith theadvanced_brep_shape. representatiorp

aimZ4/: Model shall contain an example ehape_definition_representationvith definition as

product_definition_shape

aim246: Model shall contain an example siiape_definition_representatiorwith used_representation
asrepresentationasshape_representation
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Extra details:

This test requires the creation of a named product consisting of a single part. The part shape shall be
defined by a B-rep shape representation. For the purposes of this test case it is defaukcacea_-
brep_shape_representatiorconsisting of a singlenanifold_solid_brep. Themanifold_solid_brepis

in the form of a solid cylindrical solid with a hemi-spherical base and a sloping planar top. The centre
of the hemisphere is at the origin and the Z axis is the axis of the cylinder. The B-rep object is defined
by a single closed shell with 3 faces, all shall be of tagganced faceA suitable set of dimensions is
defined in the EXPRESS-I specification below.

6.5.1.2 Postprocessor

AlIM test purpose coverage:

alm219, aim220, aim221, aim222, aim223, aim224, aim225, aim226, aim22y7, aim228, aim229, §im230,
alm231, aim232, aim231, aim232, aim239, aim241, aim242, aim243, aim244, aim245, auim246, aim247,
ajm248, aim249, aim250, aim251, aim252, aim257, aim258, aim259,,.aim260, aim265, aim268.

ajm199, aim200, aim201, aim202, aim203, aim204, aim205, aim206, aim207,'aim210, aim217, %im218,

=

put specification:

NOTE 1 Thebasic_product_structure context is used to define'the basic product with some new names.

NOTE 2 The most simple form alylinder_sphere_facesontext is used with default values to define shapqg.

TEST_CASE example_prod_struc_1; WITH part_204_brep_product_schema,;
REALIZATION

LOCAL
prodl_name : STRING®:= ’'prodl_name’;
shape_1_def : preduct_definition_shape ;
shapel_def_rep() shape_definition_representation;
face_1, face 2, face 3 : advanced_face ;
shell_objeet. =’ closed_shell ;
cysp_solid-": manifold_solid_brep ;
absr~+ Yadvanced_brep_shape_representation ;
its<units : named_unit ;
len_exp : dimensional_exponents :=
dimensional_exponent(1, 0, 0, 0, 0, 0, 0) ;
prodl_context : representation_context ;
END_LOCAL;

CALL basic_product_structure ;
IMPORT (shape_1_def := @prod_def_shape; ) ;
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WITH (prod_name := @prodl_name; );

END_CALL;
CALL cylinder_sphere_faces ; -- uses default values, so no WITH
IMPORT (face_1 := @top_face ;
face 2 := @curved face ;
face_3 = @bottom_face ; ) ;
END CALL,;

shell_object := closed_shell(’'shell_object’,
[face_1, face_ 2, face_3] );
cysp_solid := manifold_solid_brep (‘cysp_solid’, shell_object);

its_units := named_unit(len_exp) || length_unit() ||
si_unit ('milli’, 'metre’) ;

prodl_context := geometric_representation_context
(context_1’, 'context_for_cylinder_sphere’. 3) ||
global_unit_assigned_context ( [its_units] ) ;

absr := advanced_brep_shape_representation
(absr’, [cysp_solid], prodl_context );
shapel_def _rep := shape_definition_representation
(shape_1_def, absr);

END_REALIZATION;
END_TEST_CASE;

(*

Specific verdict criteria:

aim206: Postprocessarshall interpprt_204_brep_product_schema

aim204: Postpracessor shall correctly interpapplication_protocol_definitionwith application
asapplication-context

aim200.¢Postprocessor shall correctly interpiegiplication_context_elementwith frame_of -
referenteasapplication_context

aim245: Postprocessor shall correctly interppedperty_definition as
product_definition_shape

aim248: Postprocessor shall correctly interppebperty _definition_representation as shape_-
definition_representation
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aim268: Postprocessor shall correctly interpsbaipe_representatiorasadvanced_brep_shape_-
representation

6.5.2 Test case ps2

Test case summary:

defines and identifies a product consisting of a single part whose s_hapei_s defined as a single salidicylinder
wlith hemispherical base and elliptic top.

Qther test purpose coverage:

other8: elementary_brep_shape_representatiomwith context asgeometric_contextwith items as
mjanifold_solid_brep.

6.5.2.1 Preprocessor

Input specification:

NOTE 1 See Test Case ebl for details of elementary _brep_shape  representation.

Table 30 — Preprocessor details: test case ps2

[Id [V |Application Element | Value | Req]
| @405] * | part as B-rep | #shape_1_def | M |
@407| * | product as part #prod_d_f1 M
@409| * | product.coordinate_systerprodl_context M
@410| * | product.name "prodl_name" S
@411] * | product.version_and_id |#prod_d_fl.id and M

#prod_id
| @426 |partto B-rep | #shapel_def_rep to #elsM |
| @113] (| B-rep as elementary_brep#ebsr | S |

Constraints on values:

CGl: The part'shape, the shape definition representation and the shape representation shall be g@ssociated
wlith theelementary _brep_shape_representatiarb

Spécific verdict criteria:

aim267: Model shall contain an example shape_representatioraselementary_brep_shape_-
representation

Extra details:
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Create a named product consisting of a single part. The part shape shall be defined by a B-rep shape repre-
sentation. For the purposes of this test case it is defined elementary _brep_shape_representation
consisting of a singlenanifold_solid_brep. Themanifold_solid_brepis in the form of a solid cylin-

drical solid with a hemi-spherical base and a sloping planar top. The centre of the hemisphere is at the
origin and the Z axis is the axis of the cylinder. The B-rep object is defined by a single closed shell with

3 faces, all shall be of typiace_surface A suitable set of dimensions is defined in the EXPRESS-I
specification below.

6.5.2.2 Postprocessor

AlIM test purpose coverage:

alm199, aim200, aim201, aim202, aim203, aim204, aim205, aim206, aim207, aim210, aim217, §im218,
ajm219, aim220, aim221, aim222, aim223, aim224, aim225, aim226, aim227, aim228, aim229, §im230,
alm231, aim232, aim231, aim232, aim239, aim241, aim242, aim243, aim244;.aim245, auim246, aim247,
ajm248, aim249, aim250, aim251, aim252, aim257, aim258, aim259, aim265, aim267.

=

put specification:

NOTE 1 Thebasic_product_structure context is used to define the basic product with some new names.

NOTE 2 The most simple form alylinder_sphere_shellcontextiis used with default values to define shape]

TEST_CASE example_prod_struc_2; WITH partt_204_brep_product_schema,;
REALIZATION

LOCAL
prodl_name : STRING :5 'prodl_name’;
shape_1_def : product,definition_shape ;
shapel_def _rep2 : shape_definition_representation ;
shell_object : closed-shell ;
cysp_solid : manifold_solid_brep ;
ebsrl : elementary_brep_shape_representation ;
its_units ~ffamed_unit ;
len_exp . dimensional_exponents :=

dimensional_exponent(1, 0, 0, 0, 0, 0, 0) ;

predl” context : representation_context ;

END{ LOCAL;

CALL basic_product_structure ;
IMPORT (shape_1_def := @prod_def_shape; );
WITH (prod_name := @prodl_name; );
END_CALL;
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CALL cylinder_sphere_shell ; -- uses default values, so no WITH
IMPORT (shell_object := @cyspshell; ) ;
END_CALL;

its_units := named_unit(len_exp) || length_unit() ||
si_unit ('mill’, 'metre’) ;

prodl context := geometric representation context
(context_1’, 'context_for_cylinder_sphere’, 3) ||
global_unit_assigned_context ( [its_units] ) ;

ebsrl := elementary_brep_shape_representation
( 'ebsrl’, [cysp_solid], prodl_context );
cysp_solid := manifold_solid_brep ('cysp_solid’, shell_object) ;

prodl_context := geometric_representation_context
(‘context_1’, 'context_for_cylinder_sphere’\.3) ||
global_unit_assigned_context ( [its_units] ) ;

ebsrl := elementary_brep_shape_representation
(ebsrl’, [cysp_solid], prodl_context );
shapel_def rep2 := shape_definition_representation
(shape_1_def, ebsrl);

END_REALIZATION;
END_TEST_CASE;

(*

Specific verdict criteria:

aim267: Postprocessarshall correctly interpsbape_representatioraselementary_brep_shape -
representation

6.5.3 TesSicase ps3

Test casesummary:

Test case ps3 is very similar to test case psl but utsseted_brep_sh

a-\rl idoantifioce A nradiict nancictina Af A oA~ At vwh~en chana 1o A
IO C Tt C ST PTrotu T CorToSTStTy oo Stgrepgarcwitost—sSrapt ot

with faces defined by polyloops.

pe_representationt defines

fined-as-a-—single-selidtetrahedron

Other test purpose coverage:
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otherll:faceted_brep_shape_representatiowith context agieometric_contexwith itemsasfaceted_-
brep.

6.5.3.1 Preprocessor

Input specification:

Coa t
-t

Table 31 — Preprocessor details: test case ps3

[Id [V |Application Element | Value | Req]
| @405| * | part as B-rep | #shape_1_def | M(]
@407| * | product as part #prod_d_f1 M
@409| * | product.coordinate_systerprodl_context M
@410| * | product.name "prodl_name" S
@411 * | product.version_and_id |#prod_d_fl.id and M

#prod_id
| @426] | shape to B-rep | #shapel_defrep to #fbsfIM |
| @200] * | B-rep as faceted B-rep | #fbsrl | S |

Constraints on values:

CG1: The part shape, the shape definition représentation and the shape representation shall be g@ssociated
wlith thefaceted_brep_shape_representatiorb

Specific verdict criteria:

aim266: Model shall contain an example slape_representatioras
faceted_brep_shape_tepresentation

Ektra details:

This test requires’the creation of a named product consisting of a single part. The part shape |shall be
defined by aB*rep shape representation. For the purposes of this test case it is defined etedn

brep_shape’ representatiorconsisting of a singleanifold_solid_brepwhich is afaceted_brep The
dcetedrbrepis in the form of a tetrahedron with 3 edges parallel to the coordinate axes. All faces shall
be defined byoly _loops and shall be of typkace_surfacewith the surface geometry defined by a plape.
ATsuitabte setof dimensions 1S defined i the EXPRESS-TSpecification betow.

—h

6.5.3.2 Postprocessor

AIM test purpose coverage:
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aim199, aim200, aim201, aim202, aim203, aim204, aim205, aim206, aim207, aim210, aim217, aim218,
aim219, aim220, aim221, aim222, aim223, aim224, aim225, aim226, aim227, aim228, aim229, aim230,
aim231, aim232, aim231, aim232, aim239, aim241, aim242, aim243, aim244, aim245, auim246, aim247,
aim248, aim249, aim250, aim251, aim252, aim257, aim258, aim259, aim265, aim266.

Input specification:

*)
TEST_CASE example_prod_struc_3; WITH part_204_brep_product_schema,;

REALIZATION

LOCAL
prodl_name : STRING := ’'prodl_name’;
shape_1_def : product_definition_shape ;
shapel_def _rep3 : shape_definition_representation ;
shell_object : closed_shell ;
tetrahedron : faceted_brep ;
fbsrl : faceted brep_shape_representation ;
its_units : named_unit ;
len_exp : dimensional_exponents :=
dimensional_exponent(1, 0, 0y 0, 0, 0, 0) ;
prodl_context : representation_context ;
END_LOCAL;

CALL basic_product_structure ;
IMPORT (shape_1_def := @prod."def_shape; );
WITH (prod_name := @prodi_name; );

END_CALL;

CALL tetrashell_instance- ;= uses default values, so no WITH
IMPORT (shell_object* := @tetrashell; ) ;

END_CALL;

its_units :=tnamed_unit(len_exp) || length_unit() ||
si_unit ('milli’, 'metre”) ;

prodl-context := geometric_representation_context
(‘context_1’, ’'context_for_cylinder_sphere’, 3) ||
global_unit_assigned_context ( [its_units] ) ;

fbsrlI = faceted_brep_shape_representafion
( 'fbsrl’, [sp_solid], prodl_context );
tetrahedron := manifold_solid_brep (‘tetrahedron’, shell object) ;

prodl context := geometric_representation_context
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(context_1’, 'context_for_tetrahedron’, 3) ||
global_unit_assigned_context ( [its_units] ) ;

fbsrl := faceted_brep_shape_representation
(fbsrl’, [tetrahedron], prodl_context );
shapel_def rep3 := shape_definition_representation
(shape 1 def, fbsrl );

END_REALIZATION;
END_TEST_CASE;

(*

Specific verdict criteria:

aim266: Postprocessor shall correctly interpsdiape_representatiorasfaceted_brep_shape_-
representation

6.5.4 Test case ps4

Test case summary:

Test case ps4 is designed to test the useagiped_itensin conjunction with @artesian_transformatior)_-
operator in the creation of a simple assembly of\B-reps. The use of a scaling factor is tested. This test
makes use of theylinder_sphere_sheltontext o define the geometry and topology. A simple assembly
ahd a compound assembly are defined using the same basic geometry for the components.

Qther test purpose coverage:

otherl5:assembly _component.usageith assembly aSELF\ product_definition_relationship.relating_-
ptoduct_definition asproduct) definition related to an instance ehape_representatiorby product_-
definition_shapeand
shape_definition_representation

other16: assembly _component_usageith component aSELF\product_definition_relationship.-
rglated_product_definition asproduct_definition related to an instance ghape_representatiorby
ptoduct_definition_shapeand

shape cdefinition_representation

5471 PTEprocessor

Input specification:

NOTE 1 See Test Case psl for details of product and part.
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NOTE 2 See Test Case abl for detailep$p_solid

Table 32 — Preprocessor details: test case ps4

1d | V| Application Element | Value | Req]
@2 advanced_B_rep #absr C1
@401.y * assembly as representatiop#absrass M
@402—= asembly-asrepresentation#absrassz vk
@412.1 * assembly to component | #acu_1la M
@420 * part to assemblies #compl_def to C1
#assl def and #ass2_def
@412.2 aim209| assembly to component |#acu_1b M
@419 * assembly.part #comp2_def Cl
@413 | aim240| assembly_structure #acu_2a C1l
@423 assembly #ass2_def M
@416 * assembly.sub_assembly |#assl_def M
@418 * assembly_structure #tacu_2b C1
@418 * assembly.part #comp3_ def M
@2 * advanced B-rep #cysp_solid S
* B-rep.outer #shell._object S
@419.1 * transformed part #estrans M
@426.1 part fabsr C1
@49.1 transformation #transform C1
@419.20 * transformed part #cstrans2 M
@426.2 part #absr C1
@49.2 transformation #trans2 C1
@50.1 * transformation.scale 0.8 C1
|@403 | * |assembly.coordinate_syste#pldaxes | M |

Constraints on values:

CGl: The geometry of the assembly components and the definitions of the transformations are intgrdepen-

dent to ensure that the-assembly components fit together.

Specific verdict'criteria:

ae413:] Model shall contain an example of an Assembly containing one assembly in role of sub-
assembly.

ae416: Model shall contain an example of an Assembly as part of more than one product.

ae420: Model shall contain an example of a Part contained in more than one assemblies.
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Table 32 — concluded

Id | V| Application Element Value | Req]
@408.1 aim208| product as assembly#assl def | M
@402 * product.name "assl namel' S

@408.2 * product as assembly#ass2_def | S
@407.1 * product as part #compl_defl C1

E
T
if
al

Xtra details:

nis test requires the creation of advanced_brep_shape_representatioconsisting of a singlenan-
pld_solid_brep. The B-rep should be in the form of a solid solid cylinder with a hemispherical
nd-a‘sloping planar top. The hemisphere is centred at the origin and the axis of the cylinder|

liecatongthez coordimate axis.— T his Tepresentation s therm used i conmjunction wittehesd _iternT

@426 partshape Habyst €t
@407.2 product as part #comp2_def| C1
@407.3 product as part #comp3 C1
@49.3 transformation #transform | M
@50.2 * transformation.scale0.8 C1
@49.4 * transformation #Htrans?2 M

ae423: Model shall contain an example of a Product containing many parts.
ae425: Model shall contain an example of a Part contained in fmany products.

ae427: Model shall contain an example of Part with geometry defined by many B-rep models
also 6.5.2)

aim240: Model shall contain an example opeoduct. definition_relationship asproduct_definitic
usageasassembly _component_usage

otherl5: Model shall contain an exampléiagssembly _component_usageith assembly as
SELF\product_definition_relationship,relating_product_definition as product_definition re-
lated to an instance gshape_representatiorby product_definition_shapeandshape_definition_-
representation

otherl6: Model shall contain an example alssembly_component_usageith component as
SELF\product_definition relationship.related_product_definition asproduct_definition relate
to an instance okhape_representationby product_definition_shape and shape_definition_-
representation

(See

n -

hase
should

entity and acartesian_transformation_operator, to create, in the sanmepresentation_context two
further representations consisting of rotated, translated and scaled (not by 1.0) copies of the original
representation and the original B-rep. The translation and the magnitude of the scaling factor should be
chosen to ensure that the cylinders of the two B-reps touch, but do not intersect. An assembly consisting
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of two components and a compound assembly, using the first as sub-assembly are then defined using the
assembly_component_usage construct.

6.5.4.2 Postprocessor

AIM test purpose coverage:

im237,

Input specification:

NOTE 1 Test case ahapped_itemand 'assembly’ using simple cylindrical solid.
NIOTE 2 Cylindrical shell is created by usicglinder_sphere_facesontext with defaultparameters.

NPTE 3 cstransandcstrans2should be rotated scaled and translated copiegsp. Solid
)

TEST_CASE example_prod_struc_4; WITH part_204_brep: product_schema;
REALIZATION

LOCAL

radius : length_measure ;

origin, neworigin, negorigin : cartesian_point ;

poOS_X, POs_y, pos_z, neg_z :«(direction ;

oldaxes : axis2_placement_3d;

transform : cartesian_transfotmation_operator_3d;

shell_object : closed_shell ;

cysp_solid : manifoldssolid_brep ;

absr, absrass, absrass2, comp2, comp3 :
advanced_brep_shape_representation ;

its_units : named_unit ;

len_exp Zdimensional_exponents :=
dimensional_exponent(1, 0, 0, 0, 0, 0, 0) ;

grcl,-grc2, grc3 : representation_context ;

cstrans : mapped_item ;

mappingl : representation_map ;

assl name : STRING := ’'assl name’;
ass2 name : STRING := ’'ass2_name’;
compl name : STRING ‘compl _name’ ;
comp2_name : STRING ‘comp2_name’ ;
comp3 _name : STRING ‘comp3_name’ ;
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shape_1_def, shape_2_def : product_definition_shape ;

compl_shape, comp2_shape, comp3_shape : product_definition_shape;

shapel_def rep, shape2_def rep : shape_definition_representation;

compl_d_rep, comp2_d_rep, comp3_d_rep :

shape_definition_representation;

assl def, ass2_def, compl_def, comp2_def, comp3_def :

product definition;

END_LOCAL;

CALL basic_product_structure ;
IMPORT (shape_1_def := @prod_def_shape;
assl_def = @prod_def ; );
WITH (prod_name := @assl_name; );
END_CALL;

CALL basic_product_structure ;
IMPORT (shape_2_def := @prod_def_shape; );
WITH (prod_name = @ass2_name; );
END_CALL;

CALL basic_product_structure ;
IMPORT (compl_shape := @prod_def_shape;
compl_def = @prod_déf>; );
WITH (prod_name := @compl _name; );
END_CALL;

CALL basic_product_structure ;
IMPORT (comp2_shape-:=-@prod_def shape;
comp2_def = @prod_def ; );
WITH (prod_name\:= @comp2_name; );
END_CALL;

CALL basic_product_structure ;
IMPORT ({fcomp3_shape = @prod_def_shape;

acu_la, acu_1b, acu_3a, acu_3b : assembly_component_usage ;

comp3_def = @prod_def ; );
WITH (prod_name := @comp3_name; );
END CALL;
CALL cylinder_sphere _faces ; -- uses default values, so no
IMPORT (face = @top_face
face_ 2 := @curved_face ;
face_3 := @bottom_face ;
pos_X = @pOs_X ;
pos_y = @pos_y ;
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pos_z = @pos_z ;
origin := @origin ;
radius := @rad ; ) ;

END_CALL;

shell_object := closed_shell('shell_object’,[face_1, face_2, face_3]);
cysp_solid := manifold_solid_brep (‘cysp_solid’, shell_object) ;

itg_units := named_unit(len_exp) || length_unit() ||
si_unit ('mill’, 'metre’) ;

grcl := geometric_representation_context (‘grcl’,
‘context for cysp_solid’, 3) ||
global_unit_assigned_context ( [its_units] ) ;

gfrc2 := geometric_representation_context ('grc2’,
‘context for assembly’, 3) ||
global_unit_assigned_context ( [its_units] ) ;

grc3 = geometric_representation_context ('grc3’,
‘context for compound assembly’, 3) ||
global_unit_assigned_context ( [its_units] )

(* Define axis_placement and cartesian_transformation_operator for
use in mapping *)

>

bworigin ;= cartesian_point ([1.8*radius, 0.0, 0.0] );
bgorigin = cartesian_point ([-1.8%*radius, 0.0, 0.0] );

>

neg _z := direction (0.0, 00, -1.0] );
oldaxes := axis2_placemént_3d (‘oldaxes’, origin, pos_z, pos_X) ;

transform := cartesian_transformation_operator_3d (‘transform’,
‘translate rotate and scale’, pos_x, neg_z, neworigin,
0.8, pos_y );
trans2 = cartesian_transformation_operator_3d (‘trans2’,
'negtrans rotate and scale’, pos_x, neg_z, negorigin, 0.8, pos_y );

absr := advanced_brep_shape_representation (‘absr’,
[cysp_solid, oldaxes], grcl ) ;

mappingl := representation_map (oldaxes, absr );
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(* cstrans is an 80% scaled copy of original rotated about x axis and
translated along this axis *)
cstrans = mapped_item ('cstrans’, mappingl, transform );

(* cstrans2 is an 80% scaled copy of original rotated about x axis
and translated along this axis in the negative direction *)
cstrans2 = mapped_item (‘cstrans2’, mappingl, trans2 );

(* Define representation which is an assembly of original B-rep +
transformed (scaled and translated and rotated) copy.*)

absrass := advanced_brep_shape_representation
(‘absrass’, [cysp_solid, cstrans], grc2 ) ;

shapel_def rep := shape_definition_representation
(shape_1_def, absrass );

(* Define representation which is an assembly of original B-rep +
(wo transformed (scaled and translated and rotated) copi€s:.*)

absrass?2 := advanced_brep_shape_representation
(‘absrass’, [cysp_solid, cstrans, cstrans3}»gre3 ) ;

shape2_def_rep := shape_definition_represéntation
(shape_2_def, absrass3 );

(| Define representations of individualccomponents of assembly. *)

cpmp2 := advanced_brep_shaperepresentation
(comp2’, [cstrans], grc2 ) ;
cpmp3 := advanced_brep._shape_representation
(comp3’, Acstrans2], grc3 ) ;
compl_d_rep :=Cshape_definition_representation
(compl_shape, absr );
cpmp2_d_rep~= shape_definition_representation
(comp2_shape, comp2 );
cpmp3ud rep = shape_definition_representation

(comp3_shape, comp3 );

(* Assemblies and components are designated using

assembly_component_usage. Simple 2 component assembly *)

acu_la := assembly_component_usage(’acu_la’, 'assl_compl’,
'part 1 of assl’, assl def, compl _def, ? );
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acu_1b := assembly_component_usage(’acu_la’, 'assl_comp?2’,
'part 2 of assl’, assl_def, comp2_def, ? );

(* Compound assembly = assemblyl + component 3 *)

acu_2a := assembly_component_usage(’acu_2a’, 'ass2_compl’,
'part 1 of ass2’, ass2_def, assl def, ? );

acu_2b := assembly_component_usage(’acu_2b’, 'ass2_comp?2’,
‘part 2 of ass?2’, ass2 def, comp3 def, 'rdl’ );

END_REALIZATION;
END_TEST_CASE;

(*

(7))

pecific verdict criteria:

ae416: Re-use of Assembly as part of more than one product shall be-permissible.

ae419: Assembly containing many parts with associated transfarmations shall be correctlyjinter-
preted with touching components.

ae420: Re-use of Part in more than one assembly shall be supported.

aim238: product_definition_relationshipasproduct \definition_usageasassembly _component_-
usageshall be correctly translated to define assembly structures.

6.6 Abstract test cases for visual presentation UoF

There are five basic presentation-related abstract test cases. These presentation attributes need to be
tgsted separately for each of the three conformance classes (that is, for facetted, for elementary, and for
aflvanced boundary representation/solid models).

In order to demonstrate the extensibilty to other types of B-rep model test case vp4 has been moglified as
vp6 and vp7 respectively'te add presentation attributes to an elementary B-rep model, or to an aflvanced
Bfrep model.

The intention is'ot to provide a specific (two-dimensional) screen image, but to set the rendering, view-
ing and presentation parameters, and to associate these with the product and its shape represerjtation.

6.6.1 Test case vpl

Test case summary:

This test case presents a model with a positional light-source and some ambient light, with constant
shading for each facet. Each curve is also rendered with constant colour. Hidden lines and hidden
surfaces are removed.
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test lights surface_style | surface| curve_style |B-rep model
case _rendering _style _rendering | type
1| positional | constant_shadingambient| constant_colour F  tetrahedron
2| directional | colour_shading| ambient| linear_colour | F  tetrahedron
3 spot dot_shading | diffuse F tetrahedron
4 | spot, dir, pos normal_shading speculal F tetrahedron
5 spot dot_shading | diffuse F tetrahedron
6 | spot, dir, pos normal_shading speculal E cylinder/sphere
7| spot, dir, pos normal_shading speculal A cylinder/sphere

Table 33 — Summary of rendering and models for visual presentation
abstract test cases

6.6.1.1 Preprocessor

Input specification:

Ske table 34.

NOTE 1 See Test Case ps3 for details of product and part. See-Test Case fb1 for details of shape repregentation.
See Test Case vp4 for rendering and viewing values.

Table 34 — Preprocessordetails: test case vpl

Id | V | Application Element Value | Req|
| @511.point_style * | point_appearance | (unset] M |

Specific verdict criteria:

aim301: camera_model_d3vith perspective_of_volumeas view_volume
aim302: camera_model_d3wvith view_reference_systenas axis2_placement_3d
aim309: colauswith nameas label
aim300:>camera_modehscamera_model_d3

aim303: camera_model_d&ascamera_model_d3_with_light_sources

HI . YW | (| 1 | 1 HY 1)
allftoU4. LalllCria_ITTUuUti_Uwstditicia_MTTUUTI_Uo__WILNT_THTSI

aim307: camera_model_with_light_sourcewith sourceshaving at least one element as light_source

aim305: camera_model_d3_with _hlhswith hidden_line_surface_removal true
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aim344: light_source_positionalvith position as cartesian_point
aim337: light_sourcewith light_colour as colour
aim339: light_sourceaslight_source_positional

aim341: light_sourceaslight_source_ambient

aim417: surface_style_renderingassurface_style_rendering_with_properties
aim412: surface_style_renderingvith surface_colouras colour
aim416: surface_style_renderingvith rendering_method constant_shading

aim418: surface_style_rendering_with_propertiesvith properties having at least one element
as surface_style_transparent

aim419: surface_style_rendering_with_propertiesvith properties’having at least one element
as surface_style_reflectance_ambient

aim391: surface_rendering_propertieswith rendered_colouras colour

aim328: curve_style_renderingwith rendering_properties as surface_rendering_properties
aim330: curve_style_renderingwith rendering~rmethod constant_colour

aim429: view_volumewith view_windowas planar_box

aim430: view_volumewith view_vplume_sides_clipping true

aim432: view_volumewith back™ plane_clipping true

aim434: view_volumewith back_plane_distances length_measure

aim435: view_volumewith front_plane_clipping true

aim437: view-volumewith front_plane_distanceas length_measure
aim438;‘view_volumewith view_plane_distances length_measure

aim439: view_volumewith projection_point as cartesian_point

aim440: view_volumewith projection_type parallel
aim???: planar_boxwith placementas axis2_placement

ae511: Point_appearance using default marker_size
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6.6.1.2 Postprocessor

AIM test purpose coverage:

See specific verdict criteria for the preprocessor model.

Input specification:

TEST_CASE vpl ; WITH part_204_brep_product_schema ;

REALIZATION
LOCAL

light_settings : SET [1:?] OF light_source ;
curve_method : shading_curve_method ;
surface_method : shading_surface_method ;
camera_info : camera_model ;
rendering_info : surface_style_rendering ;
curve_style . curve_or_render ;

prod_name : STRING := ’prod_name’;
shape_def : product_definition_shape ;
shape_def _rep : shape_definition_representation ™
shell_object : closed_shell ;

tetrahedron : faceted_brep ;

fbsr : faceted_brep_shape_representation,;
its_units : named_unit ;

prod_context : representation_context* ;

psc : presentation_style by context ;
rm : representation_map .
END_LOCAL ;

CALL set_curve_stylesrendering ;
IMPORT (curverstyle := @curve_style; ) ;
WITH (curye -method := constant_colour; ) ;
END_CALL ;

CALL set_ambient_style rendering ;
IMRORT (rendering_info := @surface_style; ) ;
WITH (transparency = 1.0;
surface_method := constant_shading; ) ;
END_CALL ;

CALL set_ambience ;
IMPORT (light_settings[1] := @ambient_light _source;) ;
END_CALL ;
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CALL set_positional_light ;

IMPORT (light_settings[2] := @positional_light_source;) ;

WITH (colour_name := 'red’; x := 100; y := 150; z := 200; ) ;
END_CALL ;

CALL set_camera_model_d3_shading ;
IMPORT (camera_info := @camera_model; ) ;
WITH (lights := @light settings; ) ;
END_CALL ;

CALL set_presentation_styles ;
IMPORT (all_styles := @presentation_styles;) ;
WITH (curve_style := @curve_style;) ;
END_CALL ;

CALL basic_product_structure ;
IMPORT (shape_def := @prod_def_shape; );
WITH (prod_name = @prod_name; );
END_CALL;
CALL tetrashell_instance ;
IMPORT (shell_object = @tetrashell; ) ;
END_CALL;
its_units := length_unit() || si_unit (milliyCmetre’)
prod_context := geometric_representation_context
(‘context_1’ycontext_for_tetrahedron’, 3) ||
global_unit._assigned_context ( [its_units] ) ;

tetrahedron := faceted_brep” (‘tetrahedron’, shell_object) ;

fosr := faceted_brep-'shape_representation
(fbsr’, [tetrahedron], its_context );

shape_def_repy= shape_definition_representation (shape_def, fbsr);
psc = ‘presentation_style_by context ( all_styles, fbsr ) ;

rmy:= representation_map (camera_info, fbsr) ;

END REACZATION
END _TEST CASE ;

Specific verdict criteria:
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See general verdict criteria in clause 5 and the specific test purposes for the preprocessor.

6.6.2 Test case vp2

Test case summary:

This test case presents a model with a directional light-source and some ambient light, with colour

shadingforeaachfacet—Eachcurveisrenderedwith linearceloper——m8 ——
6.6.2.1 Preprocessor

Input specification:

Sge table 35.

NOTE 1 See Test Case ps3 for details of product and part. See Test Case fb for details of shape repregentation.
See Test Case vp4 for rendering and viewing values.

Table 35 — Preprocessor details: test case vp2

g | V | Application Elemen}Value | Req]
502.curve_appearance * | curve_appearance | #curve_style S
503.curve_appearance.colour | * | curve_appearance | #curve_style.colour

S
506.point_appearance * | point_appearance | #point_style S
508.point_appearance.colour | * | point_appearance | #point_style.colour S
509.point_appearance.marker | * | point-appearance | #point_style.marker S
510.point_appearance.marker_sizg point_appearance | #point_style.marker_size S

S
S

514.surface_appearance *-surface_appearance#tsurface_style.styles
515.surface_appearance * | surface_appearancg#surface_style.styles.renderin

Specific verdict criteria:

aim323: curve_style_font_and_scalingvith curve_font as pre_defined_curve_font
aim325: curvye”style_font_and_scalingvith nameas label

aim405;"* surface_style_parameter_linewith direction_counts having at least one element as
v_direction_count

aim406: surface style parameter linewith direction counts having at least one element as
u_direction_count

aim408: surface_style_parameter_linavith style_of _parameter_linesas curve_style

aim403: surface_style_control_gridwith style_of control_gridas curve_style
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aim423:

aim401:

aim404:
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surface_style_segmentation_curweith style_of segmentation_curvas curve_style
surface_style_silhouettavith style_of _silhouetteas curve_style
surface_style_bondary with style_of _boundaryas curve_style

surface_style_fill_areawith fill_area as fill_area_style

curve

aim393:

aim394:

aim395:

aim396:

aim397:

aim398:

aim399:

aim425:

aim426:

aim335:

aim336:

aim333:

aim334:

aim314:

aim3167%

aim319:

surface_side_stylavith styleshaving at least one element as surface_style _parametg
surface_side_stylavith styleshaving at least one element as surface_style, control |

surface_side_stylavith styleshaving at least one element as surface_style’ segment

surface_side_stylavith styleshaving at least one element as surface_style_silhouet
surface_side_stylavith styleshaving at least one element as surface_style bounda
surface_side_stylavith styleshaving at least one element as surface_style_fill_ared
surface_side_stylavith nameas label

surface_style _usageith style as surface “side_style

surface_style _usageith side both

fill_area_style_coloumith fith colour as colour

fill_area_style_coloumnyith nameas label

fill_area_stylewith fill_styleshaving at least one element as fill_area_style_colour
fill_area_stylewith nameas label

curve stylewith curve_colouras colour

eurve_stylewith curve_width as positive_length_measure

curve_stylewith curve_fontas predefined_curve_font

r_line
grid

htion_ -

fe

y

aim358:

aim360:

AMm320°

Turve_styfewitimame as tabet
point_stylewith marker_colour as colour

point_stylewith marker_sizeas positive_length_measure
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aim361: point_stylewith marker as marker_type ( dot, X, plus, asterisk, ring, square, triangle)
aim368: point_stylewith nameas label
aim386: presentation_style by contexwith style_contextas representation

aim381: presentation_style_assignmentith styleshaving at least one element as surface_style_-
usage

aim382: presentation_style_assignmentith styleshaving at least one element as curve~styl

D

aim383: presentation_style _assignmentith styleshaving at least one element as point_style
aim388: styled_itemwith item as representation_item

aim389: styled_itemwith styleshaving at least one element as presentation_style_assignment
aim343: light_source_directionalwith orientation as direction

aim340: light_sourceaslight_source_directional

aim415: surface_style_renderingvith rendering_method” colour_shading
aim329: curve_style_renderingwith rendering_method linear_colour
ae502: Curve_appearance as curve_style

ae503: Curve_appearance with colouy as colour_rgb

ae506: Point_appearance as-pQint_style

ae508: Point_appearanee with colour

ae509: Point_appearance with marker

ae510: PointCappearance with marker_size

aeb514: Surface_appearance with grid_indicator

ae515: Surface_appearance with shading_method

6.6.2.2 Postprocessor

AIM test purpose coverage:

See specific verdict criteria for the preprocessor model.
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Input specification:

TEST_CASE vp2 ; WITH part_204_brep_product_schema ;
REALIZATION
LOCAL
light_settings : SET [1:?] OF light_source ;
surface_method : shading_surface_method ;
camera_info ._camera_model| ;

ISO/TS 10303-304:2001(E)

rendering_info : surface_style_rendering ;

prod_name : STRING := ’prod_name’;
shape_def : product_definition_shape ;
shape_def _rep : shape_definition_representation ;
shell_object : closed_shell ;

tetrahedron : faceted_brep ;

fbsr : faceted_brep_shape_representation ;
its_units : named_unit ;

prod_context : representation_context ;

point_style . point_style ;

curve_style . curve_style ;

surface_style : surface_style usage ;

all_styles . SET [1:?] OF presentation_.style select ;

psc : presentation_style by context ;
rm : representation_map ;
END_LOCAL ;

CALL set_ambient_style rendefing ;
IMPORT (rendering_info~=" @surface_style; ) ;
WITH (transparency- = 1.0;
surface_method := colour_shading; ) ;
END_CALL ;

CALL set_ambience ;
IMPORT.(light_settings[1] := @ambient_light _source;) ;
END_CALL;

CALLVset_directional_light ;
IMPORT (light_settings[2] := @directional _light _source;) ;
WITH (colour_name = 'red’; ) ;

END_ CALL ;
CALL set _camera_model_d3 shading ;

IMPORT (camera_info := @camera_model; ) ;
WITH (lights := @light_settings; ) ;

© 1SO 2001 — Al rights reserved
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END_CALL :

CALL set_point_style ;
IMPORT (point_style := @point_style;) ;
END_CALL ;

CALL set_curve_style ;
IMPORT (curve style := @-curve style;) ;
END_CALL ;

CALL set_rendered_surface_style ;
IMPORT (surface_style := @surface_style;) ;
WITH (rendering := @rendering_info;) ;
END_CALL ;

CALL set_presentation_styles ;
IMPORT (all_styles := @presentation_styles;);
WITH (point_style := @point_style; curve_style := @curve) style;
surface_style := @surface_style ;) ;
END_CALL ;

CALL basic_product_structure ;
IMPORT (shape_def := @prod_def_shape; -);
WITH (prod_name := @prod_name; );
END_CALL;

CALL tetrashell_instance ;
IMPORT (shell_object = @tetrashell; ) ;
END_CALL;
its_units := length_unit() .|[~Si_unit (mill’, 'metre’) ;
prod_context := geometric_representation_context
(context_1', ’'context_for_tetrahedron’, 3) ||
global_unit_assigned_context ( [its_units] ) ;

tetrahedron./:= faceted_brep (‘tetrahedron’, shell_object) ;

fbsrs= faceted_brep_shape_representation
(fbsr’, [tetrahedron], its_context );

Strape_def _Tep = shiape_defimtion_Tepresentation (sthrape_def, osT);
psc = presentation_style_by context ( all_styles, fbsr ) ;

rm = representation_map (camera_info, fbsr) ;
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END_REALIZATION ;
ND_TEST_CASE ;

Specific verdict criteria:

See general verdict criteria in clause 5 and the specific test purposes for the preprocessor.

6

T

.6.3 Test case vp3

St case summary:

Nis test case presents a model with a spot light-source and some ambient light)4with dot sha
hch facet and diffuse reflectance.

.6.3.1 Preprocessor

put specification:

ee table 36.

OTE 1 See Test Case ps3 for details of product and part..See Test Case fb1 for details of shape repre
be Test Case vp4 for rendering and viewing values.

Table 36 — Preprocessor details: test case vp3

ling for

sentation.

S

Id | V | Application Element | Value | Req]
@501.camera_infp* | 3d_projection #camera_info S
@519.camera_info*\3d_projection to B-rep #rm M

| @522.fbsr | *3d_projectionto B-rep | #rm | M |
@512 * | geometry with presentatigipsc M
@513 * | geometry with presentatigipsc M
@526 * | geometry with presentatigipsc M
@530 * | geometry with presentatigipsc M
@532 * | geometry with presentatigipsc M
@537 * | geometry with presentatigipsc M
@542 * | geometry with presentatigipsc M
@544 * | geometry with presentatigipsc M
@547 * | geometry with presentatigipsc M
@551 * | geometry with presentatigipsc M
@555 * | geometry with presentatigi#psc M

pecific verdict criteria:

©1SO

aim345: light_source_spotvith spread_angleas positive_plane_angle_measure
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aim346: light_source_spotvith orientation as direction
aim347: light_source_spotvith position as cartesian_point
aim338: light_sourceaslight_source_spot

aim414: surface_style_renderingvith rendering_method dot_shading

aim409: surface_style_reflectance_ambiemtssurface_style reflectance_ambient_diffuse

6.6.3.2 Postprocessor

AlIM test purpose coverage:

See specific verdict criteria for the preprocessor model.

=

put specification:

TEST_CASE vp3 ; WITH part_204_brep_product_schema ;
REALIZATION
LOCAL
light_settings : SET [1:?] OF light_source ;
surface_method : shading_surface_method,
camera_info . camera_model ;
rendering_info : surface_style_rendering ;

prod_name : STRING := ’'prod_mame’;
shape_def : product_definition\shape ;
shape_def _rep : shape_definition_representation ;
shell_object : closed_shell" ;

tetrahedron : faceted -brep ;

fbsr : faceted_brepyshape_representation ;
its_units : named) unit ;

prod_context (: )representation_context ;

point_style : point_style ;

curve\style . curve_style ;

surface_style : surface_style _usage ;

all styles . SET [1:?] OF presentation_style select ;

psc . presentation_style by context ;
rm : representation_map ;
END_LOCAL ;

CALL set_diffuse_style rendering ;
IMPORT (rendering_info := @surface_style; ) ;
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WITH (surface_method := dot_shading) ;
END_CALL ;

CALL set_ambience ;
IMPORT (light_settings[1] := @ambient_light_source;) ;
END_CALL ;

CALL set spotlight ;
IMPORT (light_settings[2] = @spot_light_source;) ;
END_CALL ;

CALL set_camera_model_d3_shading ;
IMPORT (camera_info := @camera_model; ) ;
WITH (lights := @light_settings; ) ;
END_CALL ;

CALL set_point_style ;
IMPORT (point_style := @point_style;) ;
END_CALL ;

CALL set_curve_style ;
IMPORT (curve_style := @curve_style;) ;
END_CALL ;

CALL set_rendered_surface_style ;
IMPORT (surface_style := @surfacevstyle;) ;
WITH (rendering := @rendering_info;) ;
END_CALL ;

CALL set_presentation_styles--,
IMPORT (all_styles := ®@presentation_styles;);
WITH (point_style = @point_style; curve_style := @curve_style;
surface_style := @surface_style ;) ;
END_CALL :

CALL basicproduct_structure ;
IMPORT./ (shape_def := @prod_def_shape; );
WITH (prod_name := @prod_name; );
END CALL;

CALL tetrashell_instance ;

IMPORT (Sheti_object —@tetrashett; ) —;
END_CALL;
its_units := length_unit() || si_unit (mill’, 'metre’) ;
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prod_context := geometric_representation_context
(context_1’, 'context_for_tetrahedron’, 3) ||
global_unit_assigned_context ( [its_units] ) ;

tetrahedron := faceted_brep (‘tetrahedron’, shell_object) ;

fbsr := faceted_brep_shape_representation
(‘fbsr’, [tetrahedron], its context );

shape_def_rep := shape_definition_representation(shape_def, fbsr);
psc = presentation_style_by context ( all_styles, fbsr ) ;
rm = representation_map (camera_info, fbsr) ;

END_REALIZATION ;
ND_TEST _CASE ;

pecific verdict criteria:

T

pe general verdict criteria in clause 5 and the specific test purposes for the preprocessor.

6.4 Test case vp4

St case summary:

(%]

nis test case is similar to vp3, except that-normal shading is used with a collection of light sourg
becular reflectance.

.6.4.1 Preprocessor

put specification:

ee table 37.

OTE 1 See TestCase ps3 for details of product and part. See Test Case fb1 for details of shape repre

pecific verdict criteria:

aim413: surface_style_renderingvith rendering_method normal_shading

es and

sentation.

aim410: surface_style_reflectance_ambient_diffusss
surface_style_reflectance_ambient_diffuse_specular

aim411: surface_style_reflectance_ambient_diffuse_specubaith specular_colouras colour

190

© 1SO 2001 — All rights reserved


https://standardsiso.com/api/?name=a24de409858db5cd47de7102f11d6ca2

ISO/TS 10303-304:2001(E)

Table 37 — Preprocessor details: test case vp4

Id | V | Application Element | Value | Req]
@501.camera_infp* | 3d_projection #camera_info S
@519.camera_info* | 3d_projection to B-rep #rm M

| @522 fosr | * | 3d_projectionto B-rep [ #rm [ M |
@512 * | geometry with presentatigi#psc M
@513 * | geometry with presentatigipsc M
@526 * | geometry with presentatigipsc M
@530 * | geometry with presentatigipsc M
@534 * | geometry with presentatigipsc M
@537 * | geometry with presentatigipsc M
@542 * | geometry with presentatigipsc M
@544 * | geometry with presentatigipsc M
@547 * | geometry with presentatigipsc M
@551 * | geometry with presentatigipsc M
@555 * | geometry with presentatigi#psc M

ae501: 3D_projection as camera_model_3d

aeb512: Surface_appearance as surface_style usage

ae513: Surface_appearance with colour

ae519: 3D_projection presenting one B-rep model

aeb522: B-rep model associated with-one 3D_projection
aeb26: Curve_appearance associated with many curves
ae530: Curve_appearance associated with many edges
ae534: Point_appearance associated with many points
aeb537: Presentation_appearance associated with one B-rep
aeb42-Presentation_appearance associated with many shells

aeb44: Shell presented as many presentation_appearances

aeb47: Surface_appearance associated with many faces
aeb51: Surface_appearance associated with many surfaces

aeb55: Topological_representation_item associated with many presentation attributes
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6.6.4.2 Postprocessor

AIM test purpose coverage:

See specific verdict criteria for the preprocessor model.

Input specification:

TEST_CASE vp4 ; WITH part_204_brep_product_schema ;

REALIZATION
LOCAL
light_settings : SET [1:?] OF light_source ;
camera_info . camera_model ;

rendering_info : surface_style_rendering ;

prod_name : STRING := ’prod_name’;
shape_def : product_definition_shape ;
shape_def _rep : shape_definition_representation ;
shell_object : closed_shell ;

tetrahedron : faceted_brep ;

fbsr : faceted_brep_shape_representation ;
its_units : named_unit ;

prod_context : representation_context ;

point_style . point_style ;

curve_style . curve_style ;

surface_style : surface_style _usage ;

all_styles . SET [1:?] OFR.(presentation_style select ;

psc : presentation_style~by context ;
rm : representation_map ;
END_LOCAL ;

CALL set_specular._style_rendering ;
IMPORT (rendering_info := @surface_style; ) ;
END_CALL;

CALL-'set_ ambience ;
IMPORT (light_settings[1] := @ambient_light source;) ;
END_CALL ;

CALL set_spotlight ;
IMPORT (light_settings[2] :
END_CALL ;

@spot_light_source;) ;

CALL set_directional_light ;
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IMPORT (light_settings[3] := @directional_light_source;) ;
WITH (colour_name := 'red’; ) ;
END_CALL ;

CALL set_positional_light ;

IMPORT (light_settings[4] := @positional_light_source;) ;

WITH (colour_name := 'red’; x := 100; y := 150; z := 200; ) ;
END_CALL

CALL set_camera_model_d3_shading ;
IMPORT (camera_info := @camera_model; ) ;
WITH (lights := @light_settings; ) ;
END_CALL ;

CALL set_point_style ;
IMPORT (point_style := @point_style;) ;
END_CALL ;

CALL set_curve_style ;
IMPORT (curve_style := @curve_style;) ;
END_CALL ;

CALL set_rendered_surface_style ;
IMPORT (surface_style := @surface_style;) ;
WITH (rendering := @rendering_info;).§
END_CALL :

CALL set_presentation_styles ;
IMPORT (all_styles := @presentation_styles;);
WITH (point_style := @point_style; curve_style := @curve_style;
surface_style :=“@surface_style ;) ;
END_CALL ;

CALL basic_product_structure ;
IMPORT (shape_def := @prod_def shape; );
WITH (prod_name = @prod_name; );
END_CALL;

CALL /tetrashell_instance ;
IMPORT (shell_object := @tetrashell; ) ;
END_CALL;

its_units := length_unit() || si_unit (mill’, 'metre’) ;
prod_context := geometric_representation_context

(context_1’, 'context_for_tetrahedron’, 3) ||
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global_unit_assigned_context ( [its_units] ) ;
tetrahedron := faceted_brep (‘tetrahedron’, shell_object) ;

fbsr := faceted_brep_shape_representation
(fbsr’, [tetrahedron], its_context );

shape def rep := shape definition representation (shape def, fbsr);

END_TEST_CASE ;

Specific verdict criteria:

psc = presentation_style_by context ( all_styles, fbsr ) ;
rm = representation_map (camera_info, fbsr) ;

END_REALIZATION ;

T

Ske general verdict criteria in clause 5 and the specific test purposes’for the preprocessor.

.6.5 Test case vp5

St case summary:

[

nis test case is used to test the absence of clipping and hidden line and hidden surface remova
ser-defined curve font)

.6.5.1 Preprocessor

put specification:

ee table 38.

OTE 1 See Test Case ps3 for details of product and part. See Test Case fb1 for details of shape repre
be Test Case vp3 fortendering and viewing values.

pecific verdict-¢fiteria:

aim324: curve_style_font_and_scalingvith curve_font as curve_style font

aim326: curve_style_font_patternwith invisible_segment_lengtlas positive_length_measure

|, with a

sentation.

aim327: curve_style_font_patternwith visible_segment_lengtlas positive_length_measure

aim321: curve_style fontvith pattern_list having at least one element as curve_style_font_pattern

invisibility could be tested here (via styled_item)
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Table 38 — Preprocessor details: test case vp5

Id | V | Application Element | Value | Req|
@504.curve_style* | curve_appearance #curve_style S
@505.curve_style* | curve_appearance #curve_style S

| @518 | * | 3d_projection to B-rep | #unused_camera_infoM |
@521 * | B-rep to 3d_projection #unpresented_fbsr | M
@527 * | curve to curve_appearance #unpresented_fbsr | M
@531 * | edge to curve_appearance #unpresented_fbsr | M
@535 * | point to point_appearance #unpresented_fbsr | M
@539 * | B-rep to presentation_appearance #unpresented_fbsr (\M
@543 * | shell to presentation_appearance #unpresented_fbst - M
@548 * | face to surface_appearance #unpresented.fbsr | M
@552 * | surface to surface_appearance #unpresented,-fbsr | M
@553 * | top_rep_itemto presentation_appearartimpresented_fbsr | M
@524 * | curve_appearance to curve #unallocated_styles | M
@528 * | curve_appearance to edge #unallocated_styles | M
@532 * | point_appearance to point #unallocated_styles | M
@536 * | presentation_appearance to B-rep #unallocated_styles | M
@540 * | presentation_appearance to shell #unallocated_styles | M
@545 * | surface_appearance to face #unallocated_styles | M
@549 * | surface_appearance to surface #unallocated_styles | M

aim322: curve_style_fontwith nameas label

aim318: curve_stylewith curve_fontas curve_style font

aim431: view_volumewith viewxvolume_sides_clipping false

aim433: view_volumewithback _plane_clipping false

aim436: view_volumewith front_plane_clipping false

aim441: view~yvolumewith projection_type central

aim306i camera_model_d3_with _hlhswith hidden_line_surface_removal false

aeb04: Curve_appearance with curve_font

——aeb057Curve_appearance with curve_width
ae518: 3D_projection presenting no B-rep models

ae521: B-rep model associated with no 3D_projections
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aeb24: Curve_appearance associated with no curves
ae527: Curve represented as zero curve_appearances
aeb28: Curve_appearance associated with no edges

aeb31: Edge represented as zero curve_appearances

aeb32: Point_appearance associated with zero points

ae535: Point presented as zero point_appearances

aeb36: Presentation_appearance associated with zero B-reps
aeb539: B-rep model presented as zero presentation_appearances
aeb540: Presentation_appearance associated with zero shells
aeb543: Shell presented as zero presentation_appearances
aeb45: Surface_appearance associated with zero faces

aeb48: Face presented as zero surface_appearances

aeb49: Surface_appearance associated withzero surfaces
aeb52: Surface presented as zero surface_appearances

aeb53: Topological_representation_item associated with no presentation attributes

6.6.5.2 Postprocessor
AlIM test purpose coverage;
See specific verdict.Criteria for the preprocessor model.
INput specification:
TEST .CASE vp5 ; WITH part_204_brep_product_schema ;
REALIZATION
LOCAL

light_settings : SET [1:?] OF light_source ;
surface_method : shading_surface_method ;
camera_info . camera_model ;
unused_camera_info : camera_model ;
rendering_info : surface_style_rendering ;
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prod_name : STRING := ’prod_name’;

shape_def : product_definition_shape ;

shape_def _rep : shape_definition_representation ;
shell_object : closed_shell ;

tetrahedron : faceted_brep ;

fbsr : faceted_brep_shape_representation ;
unpresented fbsr : faceted brep shape representation ;
base : plane ;

its_units : named_unit ;

prod_context : representation_context ;

point_style . point_style ;

curve_style . curve_style ;

surface_style : surface_style _usage ;

all_styles : SET [1:?] OF presentation_style_select ;
similar_styles : SET [1:?] OF presentation_style_select\ ;

unallocated_styles : SET [1:?] OF presentation_style_select ;

psc : presentation_style by context ;

psc_special : presentation_style by context ;
rm : representation_map ;
END_LOCAL ;

CALL set_diffuse_style rendering ;
IMPORT (rendering_info := @surface: style; ) ;
WITH (surface_method := dot_shading) ;
END_CALL ;

CALL set_ambience ;
IMPORT (light_settings[1}’ := @ambient_light _source;) ;
END_CALL ;

CALL set_spotlight~;
IMPORT (light” settings[2] :
END_CALLG;

@spot_light_source;) ;

CALL ‘set_camera_model_d3_shading ;
IMPORT (camera_info := @camera_model;) ;
WITH (lights := @light_settings;

hlhsr ;= FALSE ;

front_clipping = FALCSE—;

back_clipping := FALSE ;

sides_clipping := FALSE ;

);

END_CALL;
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CALL set_camera_model_d3_shading ;

(* set up another (unused) camera model *)
IMPORT (unused_camera_info := @camera_model;) ;
WITH (lights = @light_settings;

ppx = 30; ppy = 20; ppz := 40;

);

END CALL,;

CALL set_point_style ;
IMPORT (point_style := @point_style;) ;
END_CALL ;

CALL set_user_defined_curve_style ;
IMPORT (curve_style := @curve_style;) ;
WITH (pattern := [0.0, 1.0, 0.0, 2.0, 0.0, 1.0, 0.0, 4.0]) ;
(* short medium short long, *)
END_CALL :

CALL set_rendered_surface_style ;
IMPORT (surface_style := @surface_style;) ;
WITH (rendering := @rendering_info;) ;
END_CALL :

CALL set_presentation_styles ;
IMPORT (all_styles := @presentation: styles;);
WITH (point_style := @point_style;”curve_style := @curve_style;
surface_style := @surface_style ;) ;
END_CALL ;

CALL set _presentation_styles ;
(* set up an unused.\set of presentation styles *)
IMPORT (unallocated_styles := @presentation_styles;);
WITH (point_style' := @point_style; curve_style := @curve_style;
surface”style := @surface_style ;) ;
END_CALLG;

CALL ‘set_rendered_surface_style ; -- now change the surface style
IMPORT (surface_style := @surface_style;) ;
WITH (rendering := @rendering_info;
u_iso_lines = 10;
V_iSO_tines = 37,
END_CALL ;

CALL set _presentation_styles ;
(* set up a second set of presentation styles *)
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IMPORT (similar_styles := @presentation_styles;);
WITH (point_style := @point_style; curve_style := @curve_style;
surface_style := @surface_style ;) ;
END_CALL ;

CALL basic_product_structure ;
IMPORT (shape_def := @prod_def _shape; );
WITH (prod name = @prod name; );

END_CALL;

CALL tetrashell_instance ;
IMPORT (shell_object = @tetrashell;

base = @p4; ) ;
(! retrieve the base for special presentation *)
END_CALL;
its_units := length_unit() || si_unit (mill’, 'metre’) ;

prod_context := geometric_representation_context
(context_1', ’'context_for_tetrahedron’, 3) ||
global_unit_assigned_context ~(its_units] ) ;
tetrahedron := faceted_brep (‘tetrahedron’, shell: object) ;

fbsr := faceted_brep_shape_representation
(fbsr’, [tetrahedron], . its_context );

shape_def_rep := shape_definitiom representation(shape_def, fbsr);
psc = presentation_style_byocontext ( all_styles, fbsr ) ;
rm = representation_mmap (camera_info, fbsr) ;

psc_special := presentation_style_by context ( similar_styles,
base);

unpresented_fbsr := faceted_brep_shape_representation
(fbsr’, [tetrahedron], its_context );

END~REALIZATION ;
END, TEST_CASE ;

Specific verdict criteria:

See general verdict criteria in clause 5 and the specific test purposes for the preprocessor.
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6.6.6 Test case vp6

Test case summary:

This test case is similar to vp4, except that the rendering is used to present an elementary B-rep model
rather than a faceted B-rep.

661 Dmpmr‘pecnr

=

put specification:

ee table 39.

OTE 1 See Test Case ps3 for details of product and part. See Test Case ebl for details of shape repre)

Table 39 — Preprocessor details: test casevp6

sentation.

1d | V | Application Element | Value | Req]
@501.camera_infp* | 3d_projection #camera_info S
@519.camera_info* | 3d_projection to B-rep #rm M
| @522.ebsr | * | 3d_projection to B-rep /| #rm [ M |

@512 * | geometry with presentatigipsc M
@513 * | geometry with presentatigipsc M
@526 * | geometry with presentatigipsc M
@530 * | geometry with presentatigipsc M
@534 * | geometry-with presentatigipsc M
@537 * | geometry with presentatigipsc M
@542 * | geometry with presentatigipsc M
@544 *\\geometry with presentatigipsc M
@547 *~| geometry with presentatigipsc M
@551 * | geometry with presentatigipsc M
@555 * | geometry with presentatiqi#psc M

6.6.6.2 Postprocessor

Input specification:

TEST .CASE vp6 ; WITH part_204_brep_product_schema ;

REALIZATION
LOCAL
light_settings : SET [1:?] OF light_source ;
camera_info . camera_model ;

rendering_info : surface_style_rendering ;

prod_name : STRING := ’'prod_name’;
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shape_def : product_definition_shape ;
shape_def _rep : shape_definition_representation ;
shell_object : closed_shell ;

cysp_solid : manifold_solid_brep ;

ebsr : elementary_brep_shape_representation ;
its_units : named_unit ;

prod_context : representation_context ;

point_style . point_style ;

curve_style . curve_style ;

surface_style : surface_style_usage ;

all_styles . SET [1:?] OF presentation_style_select ;

psc : presentation_style by context ;
rm : representation_map ;
END_LOCAL ;

CALL set_specular_style_rendering ;
IMPORT (rendering_info := @surface_style; ) ;
END_CALL ;

CALL set_ambience ;
IMPORT (light_settings[1] := @ambient_light:source;) ;
END_CALL ;

CALL set_spotlight ;
IMPORT (light_settings[2] = @spot_light_source;) ;
END_CALL ;

CALL set_directional_light 4
IMPORT (light_settings[3] := @directional_light_source;) ;
WITH (colour_name = 'red’; ) ;

END_CALL ;

CALL set_positional_light ;

IMPORT Cflight_settings[4] = @positional_light_source;) ;

WITH (colour_name := 'red’; x := 100; y := 150; z := 200; ) ;
END_CALL ;

CALL set camera_model _d3 shading ;
IMPORT (camera_info := @camera_model; ) ;
WHTH (tights——otight_Settngs;
END_CALL ;

CALL set_point_style ;
IMPORT (point_style := @point_style;) ;
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END_CALL :

CALL set_curve_style ;
IMPORT (curve_style := @curve_style;) ;
END_CALL ;

CALL set_rendered_surface_style ;
IMPORT (surface style := @surface style;) ;
WITH (rendering := @rendering_info;) ;
END_CALL ;

CALL set_presentation_styles ;
IMPORT (all_styles := @presentation_styles;);
WITH (point_style := @point_style; curve_style := @curve_style;
surface_style := @surface_style ;) ;
END_CALL ;

CALL basic_product_structure ;
IMPORT (shape_def := @prod_def_shape; );
WITH (prod_name = @prod_name; );
END_CALL;
CALL cylinder_sphere_shell ;
IMPORT (shell_object := @cyspshell; ) ;
END_CALL;
its_units := length_unit() || si_unit (milli’, ‘'metre’) ;
prod_context := geometric_representation_context
(context”1’, 'context_for_tetrahedron’, 3) ||
global” unit_assigned_context ( [its_units] ) ;

cysp_solid := manifeld_solid_brep ('cysp_solid’, shell_object) ;

ebsr := elementary_brep_shape_representation
(ebsr, [cysp_solid], its_context );

shape ‘def_rep := shape_definition_representation(shape_def, ebsr);

pse’ .= presentation_style_by context ( all_styles, ebsr ) ;

T = TEPTeSENtation_Tmap _(Camera_info, osr)—;

END_REALIZATION ;
END_TEST_CASE ;
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6.6.7 Test case vp7

Test case summary:

This test case is similar to vp4, except that the rendering is used to present an advanced B-rep model
rather than a faceted B-rep.

671 Dmpmr‘pecnr
Input specification:
Sge table 40.

NOTE 1 See Test Case ps3 for details of product and part. See Test Case ab1 for details of shape representation.

Table 40 — Preprocessor details: test casevp7

1d | V | Application Element | Value | Req]
@501.camera_infp* | 3d_projection #camera_info S
@519.camera_info* | 3d_projection to B-rep #rm M

| @522.absr | * | 3d_projection to B-rep /| #rm [ M |
@512 * | geometry with presentatigipsc M
@513 * | geometry with presentatigipsc M
@526 * | geometry with presentatigipsc M
@530 * | geometry with presentatigipsc M
@534 * | geometry-with presentatigipsc M
@537 * | geometry with presentatigipsc M
@542 * | geometry with presentatigipsc M
@544 *\\geometry with presentatigipsc M
@547 *~| geometry with presentatigipsc M
@551 * | geometry with presentatigipsc M
@555 * | geometry with presentatigipsc M

6.6.7.2 Postprocessor

=

put specification:

TEST .CASE vp7 ; WITH part_204_brep_product_schema ;

REALIZATION
LOCAL
light_settings : SET [1:?] OF light_source ;
camera_info . camera_model ;

rendering_info : surface_style_rendering ;

prod_name : STRING := ’'prod_name’;
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shape_def : product_definition_shape ;
shape_def _rep : shape_definition_representation ;
face_1, face 2, face 3 : advanced face;

shell_object : closed_shell ;
cysp_solid : manifold_solid_brep ;
absr : advanced_brep_shape_representation ;

named_unit ;
representation context ;

its_units :
prod context :

point_style . point_style ;
curve_style . curve_style ;
surface_style : surface_style_usage ;
all_styles : SET [1:?] OF presentation_style_select ;
psc : presentation_style by context ;
rm : representation_map ;
END_LOCAL ;

CALL set_specular_style_rendering ;
IMPORT (rendering_info := @surface_style; ) ;
END_CALL :

CALL set_ambience ;
IMPORT (light_settings[1] := @ambient_light_source;) ;
END_CALL ;

CALL set_spotlight ;
IMPORT (light_settings[2] := @spot_light_source;) ;
END_CALL ;

CALL set_directional_light ™
IMPORT (light_settings[3] := @directional_light_source;) ;
WITH (colour-name red’; ) ;

END_CALL ;

CALL set_pesitional_light ;
IMPQRT./ (light_settings[4] := @positional_light_source;) ;
WITH (colour_name red’; x = 100; y = 150; z
END,NCALL ;

CALL set _camera_model_d3 shading ;

= 200; ) ;

204
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IMPORT (point_style := @point_style;) ;
END_CALL ;

CALL set_curve_style ;
IMPORT (curve_style := @curve_style;) ;
END_CALL ;

CALL set rendered surface style ;
IMPORT (surface_style := @surface_style;) ;
WITH (rendering := @rendering_info;) ;
END_CALL ;

CALL set_presentation_styles ;
IMPORT (all_styles := @presentation_styles;);
WITH (point_style := @point_style; curve_style := @curve_style;
surface_style := @surface_style ;) ;
END_CALL ;

CALL basic_product_structure ;
IMPORT (shape_def := @prod_def_shape; );
WITH (prod_name = @prod_name; );
END_CALL;

CALL cylinder_sphere_faces ;
IMPORT (face_1 := @top_face;

face_2 = @curved_face;

face_3 = @bottom_face; ) ;
END_CALL;
its_units := length_unit() |}-'si-unit (mill’, 'metre’) ;

prod_context := geometric_representation_context
(context_1’, 'context_for_tetrahedron’, 3) ||
global_unit_assigned_context ( [its_units] ) ;

shell_object&:= closed_shell('shell_object’, [face_1, face 2,
face_3] );
cysp_sohd := manifold_solid_brep (‘cysp_solid’, shell_object) ;

absr := advanced_brep_shape_representation
(absr’, [cysp_solid], its_context );

shape_def_rep := shape_definition_representation(shape_def, absr);

psc := presentation_style_by context ( all_styles, absr ) ;
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rm = representation_map (camera_info, fbsr) ;

END_REALIZATION ;
END_TEST_CASE ;
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Annex A
(normative)

Conformance classes

A.l Conformance class 1

Tp conform to conformance class 1 of ISO 10303-204, an implementation must pass executable-yersions
of the following abstract test cases:

—+ fbl
—+ fb2
—+ fb3
—+ fb4
—+ fb5

—+ ps3

A.2 Conformance class 2

Tp conform to conformance class 2 of ISO 10303-204, an implementation must pass executable yersions
of the following abstract test cases:

—+ ebl
—+ eb2
—+ eb3
—+ eb4d
—+ eb5
—+ eb6

— “ps2

A.3 Conformance class 3

To conform to conformance class 3 of ISO 10303-204, an implementation must pass executable versions
of the following abstract test cases:
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— abl
— ab2
— ab3

— ab4

—+ ab5
—+ ab6
—+ ab7
—+ ab8
—+ ab9
—+ abl0
—+ abll
—+ abl2
—+ abl3
—+ abl4
—+ abils
—+ psl

—+ ps4
A4 Optionaltest cases

Table A.1 — Optional test cases

Ul

Class 1 fb6, vpl, vp2, vp3, vp4, vp
Class 2 vp6

ool 1 =
Cldsos o TTPg L, VT
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Annex B
(normative)

Information object registration

To provide for unambiguous identification of an information object in an open system, the object identi-
fier

{iiso standard 10303 part(304) version(1) }

&

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

Q.
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Annex C
(normative)

Contexts for test case definitions

This annex defines EXPRESS-I contexts which are used in test case definitions. In documenting the
PARAMETER block the EXPRESS entity constructoris used to define the expression for default values.
This was done to avoid the creation and instantiation of full sub-type trees as currently required |n EX-
PRESS-I instances.

g.1 Basic Product Structure context

The context below provides the minimal entity set required in all implementations of Part 204] It is
derived from the product structure UoF. It provides an application protocol'definition and an applica-
tipn context in which a B-rep product model may be defined. The applieation context is mechanical
ahd the definition context is design. This EXPRESS-I context prevides the basic structure|which
ehables the shape representation defined by a B-rep model to ke, linked to a product. Thig link is
athieved by an externahape_definition_representationvhich reférences thproduct_definition_-
shape(prod_def_shape) entity of this context.

CONTEXT basic_product_structure ;

PIARAMETER
applic : STRING := AP 204 test),
apyear : INTEGER := 1996 ;
apstatus : STRING := 'dIS’ ;
prod_id : STRING := 'PO1.¢;
pdf_id : STRING := 'PDRO1’ ;
pdf desc : STRING = test version 1’;
pdef desc : STRING (="test product definition 1" ;
prod_name : STRING) := ’test_product’ ;
propd name : STRING := 'test shape_ property’ ;

propd _desc : STRING
prod_desc (STRING

'shape property of test part 1’ ;
'simple test product’ ;

END_PARAMETER,

SCHEMA_DATA basic_prod_struc;

ap_def = application_protocol_definition { status -> @apstatus ;
application_interpreted_model_schema_name ->
'part_204_brep_product_shema’;
application_protocol_year -> @apyear ;
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application -> @apctxt ; } ;
apctxt = application_context {application -> @applic; } ;
apctxp = application_context_element { name -> 'pt_204_ product’ ;

frame_of reference -> @apctxt ;
SUPOF(@prodctxt) ; } ;

apctxpd application_context_element { name -> ’'pt_204_ prod_def’
frame_of reference -> @apctxt ;

SUPOF(@pdefctxt) ; } ;

pfodctxt = product_context { SUBOF(@apctxp ;
discipline_type -> 'mechanical’;
SUPOF(@mechctx);} €

product_definition_context { SUBOF(@apctxpd ;
life_cycle_stage -> ’design’;
SUPOF(@desctx);} ;

ptlefctxt

mechctx = mechanical_context { SUBOF(@prodctxt) ;~};

desctx = design_context { SUBOF(@pdefctxt) ; 3

tgstprod = product { id -> @prod_id ;
name -> @prod_name ;
description -> @prod_desc ;
frame_of_reference -> [@prodctxt] ; } ;

ptod_d_f = product_definition”formation { id -> @pdf_id ;

description -> @pdf_desc ;

of _product -> @testprod ; }
ptod_def = praduct_definition { id -> @prod_def id ;

description -> @pdef_desc ;

formation -> @prod_d_f ;

frame_of _reference -> @pdefctxt ; } ;

ptop_def: = property_definition { name -> @propd_name ;

description -> @propd_desc ;

defimitiom > @prod_def—;
SUPOF{ @prod_def_shape ; } ;

prod_def_shape = product_definition_shape { SUBOF(@prop_def) ; } ;

END_SCHEMA_DATA;
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END_CONTEXT ;

(*
C.2 Contexts defined for test cases of faceted B-rep
The EXPRESS-I context below is used in the test cases in clause 6.1.
g.2.1 Tetrashell instance context
This context provides the facility to define a simplesed_shelbf tetrahedral shape with\vertices jpt
(qrc,orc,orc), (Ix,orc,orc), (orc,ly,orc) and (orc,orc,Iz). All bounds are definqubby loops.
*
CIONTEXT tetrashell_instance ;
PARAMETER
orc . length_measure := 0;
Ix . length_measure := 100;
ly . length_measure := 100;
Iz . length_measure := 100;
origin . cartesian_point := cartesian_point-(‘origin’, [orc,
orc, orc));
p_x . cartesian_point := cartesianzpoint ('p_x,
[Ix, orc, orc));
p_y . cartesian_point := cartesian_point ('p_y’, [orc, ly,
orc));
p_z . cartesian_point-:="cartesian_point ('p_z/,
[orc, orc, 12]);
neg_x . direction‘\.= direction ('neg_x’, [-1, 0, 0]);
neg_y . direction” := direction ('neg_y’, [0, -1, 0]);
neg z . direction := direction ('neg_z’, [0, O, -1]);
dslope : direction := direction ('dslope’, [1, 1, 1]);
dperp ~direction := direction (dperp’, [1, -1, Q]);
loop_x . poly _loop := poly loop (loop_x', [origin, p_z, p_VY]) ;
loopry . poly_loop := poly_loop (loop_y’, [origin, p_Xx, p_2z]) ;
l6ep_z . poly_loop := poly_loop (loop_z’, [origin, p_y, p_X]) ;
00p_slope . poly_loop .= poly_loop (foop_siope, P_Z, P_X PYl) .
al . axis2_placement_3d = axis2_placement _3d (‘al’, origin,
neg_x, neg.y) ;
a2 . axis2_placement _3d = axis2_placement_3d (‘a2’, origin,
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neg_y, neg_x) ;
a3 . axis2_placement_3d := axis2_placement_3d ('a3’, origin,

neg_z, neg.y) ;
ad . axis2_placement_3d := axis2_placement_3d

(a4, p_x, dslope, dperp) ;

pl . plane := plane (pl, al) ;
p2 . plane := plane ('p2’, a2) ;
p3 . plane := plane (p3, a3) ;
p4 . plane := plane (p4, a4) ;
bl . face_outer_bound := face_outer_bound ('bl’, loop_x, TRUE) ;
b2 . face_outer_bound := face_outer_bound ('b2’, loop_y, TRUE) ;
b3 . face_outer_bound := face_outer_bound ('b3’, loop_z, TRUE) ;
b4 . face_outer_bound := face_outer_bound(’b4’, loop_slope, TRUE);

fsl : face_surface := face_surface (fsl’, [bl], pl, TRUE) ;
fs2 : face_surface face_surface ('fs2’, [b2], p2, TRUE) ;
fs3 : face_surface face_surface ('fs3’, [b3], p3, TRUE) ™
fs4 : face_surface face_surface ('fs4’, [b4], p4, TRUE)";
END_PARAMETER,

SCHEMA_DATA tetra_ctxt;
cls = connected_face_set {SUBOF(@tri); cfs.faces ->
([@fsty @fs2, @fs3, @fs4]);
SUPOF(@tetrashell);} ;
trl = topological_representation_item/ {SUBOF(@ri); SUPOF(@cfs);} ;

ri| = representation_item {name™=> ’tetrashell’;
SUPOF(@tri);} ;

tgtrashell = closed_shel”{SUBOF(@cfs); };
END_SCHEMA_DATA;

END_CONTEXT ;
(*

ad.s Contexts defined for test cases of elementary B-rep

The EXPRESS-| contexts below are used in the test cases in clause 6.2.
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C31 Cylinder_sphere_shell context

This context provides the faces needed to define a siolpged_shelbf cylindrical shape with hemi-
spherical base centred at (orc,orc,orc), radius rad and axial height h to oblique face.

All bounds are defined bgdge_loos andconics.

*
CONTEXT cylinder_sphere_shell ;
WITH aic_elementary_brep;
PARAMETER
orc : length_measure := 0.0;
h . length_measure := 100.0;
rad . length_measure := 25.0;
majrad . length_measure := rad*rt2;
origin . cartesian_point := cartesian_point (‘origin’,
[ore,\arc, orc));
ctop . cartesian_point := cartesian_point ('ctop’,
[orc,) orc, orc + h);
pos_x . direction := direction (pos_x, [1, 0,%0]);
pos_y . direction := direction ('pos_y’, [0..1; O]);
pos_z . direction := direction ('pos_z’, [0, 0, 1]);
dslope . direction := direction ('dslope’.[1, 0, -1]);
dperp . direction := direction ('dperp’ [1, O, 1]);
al . axis2_placement _3d«{= axis2_placement _3d (‘al’, origin,
pos_z, pos_X) ;
a2 . axis2_placementy3d = axis2_placement_3d (‘a2’, ctop,
dperp, dslope) ;
pl . plane := plane (pl', a2) ;
cyl . cylindrical~surface := cylindrical _surface(’cyl’, al, rad);
sphere : spherical) surface := spherical surface ('sphere’, al, rad);
circ . circleZ= circle (circ’, al , rad);
elli . ellipse := ellipse(elli’, a2 , majrad ,rad);
cpoint . cartesian_point := cartesian_point (‘cpoint’,
[(orc + rad), orc, orc]) ;
epoint . cartesian_point =
cartesian_point (‘epoint’,
[(orc + rad), orc, (orc + h - rad)]);
vertc . vertex_point := vertex_point ('vertc’, cpoint);
verte . vertex_point = vertex_point (‘'verte’, epoint);
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edgel : edge_curve = edge_curve(edgel’, vertc, vertc, circ, TRUE);
edge?2 : edge_curve = edge_curve(edge2’, verte, verte, elli, TRUE);
oel . oriented_edge := oriented_edge (‘oel’, edgel, TRUE);

oe2 . oriented_edge := oriented_edge (‘oe2’, edge2, TRUE);
loopc : edge_loop := edge_loop (loopc’, [oel]);

loope : edge_loop := edge_loop (loope’, [0e2]);

bc : face outer_bound face_outer_bound ('bc’, loopc, FALSE) ;
be : face_outer_bound := face outer_bound (’be’, loope, TRUE) ;
bcylbot : face_bound := face_bound (’bcylbot’, loopc, TRUE);
bcyltop . face_bound := face_bound (’bcyltop’, loope, FALSE);

curved_face : face_surface := face_surface('curved_face’,
[beylbot, beyltop], cyl, TRUE);
top_face : face_surface := face_surface('top_face’, [be], pl, TRUE);
bottom_face : face_surface := face_surface (‘bottom_face’, [bc];
sphere, TRUE);
END_ PARAMETER,

SCHEMA_DATA cyl_sph_shell_ctxt;

CONSTANT

r2 == sqrt(2.0);

rn3 == sqrt(3.0);

END_CONSTANT;

cls = connected _face_set {SUBOF(@tri);

cfs_faces -> (@curvedoface, @top_face, @bottom_face);
SUPOF(@cyspshell);} ;

trf = topological_representation_item {SUBOF(@ri); SUPOF(@cfs);} ;
ri| = representation_item {name -> ’'cyspshell’; SUPOF(@tri); };
cyspshell = closed_shell” {SUBOF(@cfs); };

END_SCHEMA_DATA,

END_CONTEXT ;
(*

ag.3.2 Cone shell context

This context provides the faces needed to define closed shells of conical shape with ciliiptiat, e
hyperbolic or parabolic faces. The cone has vertex at (orc,orc,orc), semi-angle 30 degrees and axis
parallel to z axis. (noteplane_angle_unitsrequired to be degrees) The normal to each plane face is
orthogonal to y axis direction. and is at a fixed angle.
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The dimensions of the resulting shell can be controlled by varying the values of the distances dc, de, dh,
dp from the apex, of the intercepts of the planes of the circle, ellipse, hyperbola, parabola respectively
with the cone axis.

2 adjacent shells can be defined, a simple conical shell Wifitie base and a more complex conical
shape with planar facedliptic top, cirular base and hyperbolic and parabolic sides. Base has 2 straight
edges parallel to y axis.

All bounds are defined bgdge_loos usinglines orconics, or by avertex_loop.

CIONTEXT cone_shell ;
WITH aic_elementary_brep;

PARAMETER
orc . length_measure := 0.0;
dc . length_measure := 200.0;
de . length_measure := 20.0;

ote: dp an shou e greater than the distance dc“to the base
I N d d dh should b h he di d he b
circle.  To avoid intercepts with top ellipse dh > 7.47,dej

and dp > 1.27 de %)

dh . length_measure := 300.0;

dp . length_measure := 250.0;

emaj . length_measure := de*(rt3/rt2);

emin . length_measure = de*(rt2/2.0);

haxis . length_measure := 0.5*dh*rt3/rt2;

himag . length_measure := dh*sgrt((rt3 - 1.0)/8.0);

yh . length_measure = sgrt((rt3. > 1.0)*((2.5 - 1.5*t3)*dh*dh +

de*dh*(3.0*rt3 =1-5.0) + 4.0*dc*dc*(2.0 - rt3)/3.0));

(* location points for cone, base-<Circle, ellipse, hyperbola and
parabola respectively:
*
origin . cartesian—peint := cartesian_point (‘origin’,
[orc, orc, orc));
cbase . careSian_point := cartesian_point (‘cbase’,
[orc, orc, orc - dc));
ecent \cartesian_point := cartesian_point('ecent’,
[orc+0.5*de, orc, orc-1.5*de));
hcent . cartesian_point := cartesian_point(hcent’,
[orc+dh*(rt3 + 1.0)/8.0, orc, orc + dh*0.375*(rt3 - 1.0)]);
ppoint . cartesian_point = cartesian_point('ppoint’,
[(orc - 0.5%dp/rt3), orc, (orc - 0.5%dp)]);
epoint . cartesian_point = cartesian_point(’epoint’,

[orc + 0.5*de*(rt3 + 1.0), orc, orc - 0.5*de*(3.0 + rt3)]);
(* intersection points of conics with plane of base: *)
ppbl . cartesian_point := cartesian_point(ppbl’, [orc +
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(dc - dp)/rt3, orc -(0.5*dp/rt3)*sqrt(8.0*dc/dp - dp), orc - dc));

ppb2 . cartesian_point := cartesian_point('ppb2’, [orc +
(dc - dp)/rt3, orc +(0.5*dp/rt3)*sqrt(8.0*dc/dp - dp), orc - dc]);
phbl . cartesian_point := cartesian_point('phbl’,
[orc + (dp - dc)*(2.0 - rt3), orc - yh, orc - dc]);
phb2 . cartesian_point := cartesian_point('phb2’,

[orc + (dp - dc)*(2.0 - rt3), orc + yh, orc - dc]);

pos_Xx . direction := direction ('pos_x, [1, 0, 0]);
pos_y : direction := direction ('pos_y’, [0, 1, O]);
vec_y : vector := vector ('vec_y’, pos_y, 1.0);

pos_z . direction := direction (pos_z', [0, O, 1J]);
denorm : direction := direction ('denorm’, [1.0, 0O, 1.0]);
dhnorm . direction := direction ('dhnorm’,

[(rt3 + 1.0) , O, -(rt3 - 1.0)]);
dpnorm . direction := direction ('dpnorm’, [rt3, O, 1]);

( planes of ellipse, parabola and hyperbola are set at angles of\45
degrees, 30 degrees and 15 degrees to axis of cone *)

dir_e . direction := direction ('dir_e’, [1.0, 0, -1.0]);

dir_h . direction := direction ('dir_h’,

[-(rt3 - 1.0) , B,4-(rt3 + 1.0)]);
dir_p . direction := direction (dir_p’, [1, O, -rt3p;

al . axis2_placement_3d := axis2_placement_3d (‘al’, origin,
pos_z, pos_X) ;
ac : axis2_placement_3d := axis2siplacement_3d (‘ac’, cbase,
pos_z, pos_X) ;
ae . axis2_placement_3d := @xis2_placement_3d (‘ae’, ecent,
denorm, dir_e) ;

ah . axis2_placement 3d = axis2_placement_3d (‘ah’, hcent,

dhnorm, dir_h) ;
ap . axis2_placement 3d := axis2_placement_3d (‘ap’, ppoint,

dpnorm, dir_p) ;
a2 . axis2_placement_3d := axis2_placement_3d ('a2’, cbase,
pos_z, pos_X) ;

ple :oplane := plane (ple’, ae) ;
plc ~plane := plane (’plc’, ac) ;
plh . plane := plane ('plh’, ah) ;
plp . plane = plane (plp’, ap) ;
cone . conical_surface := conical_surface('cone’, al, 0.0, 30.0);
circ . circle := circle (circ’, ac , (dc/rt3);
elli . ellipse := ellipse(elli’, ae, emaj, emin);
hyp . hyperbola := hyperbola(hyp’, ah, haxis, himag);

parab . parabola := parabola(’parab’, ap, 0.25*dp/rt3);

217

© 1SO 2001 — Al rights reserved


https://standardsiso.com/api/?name=a24de409858db5cd47de7102f11d6ca2

ISO/TS 10303-304:2001(E)

linpb . line = line(linpb’, ppbl, vec_y);
linph . line := line(linph’, phbl, vec_y);
vertorc : vertex_point := vertex_point ('vertorc’, origin);
verte . vertex_point := vertex_point ('verte’, epoint);
vertpbl : vertex_point := vertex_point ('vertpbl’, ppbl);
vertpb2 : vertex_point := vertex_point ('vertpb2’, ppb2);
verthbl : vertex point := vertex point (‘'verthbl’, phbl);
verthb2 : vertex_point := vertex_point ('verthb2’, phb2);
edgel : edge_curve = edge_curve(edgel’, verte, verte, elli, TRUE);
edge2 : edge_curve := edge_curve (‘edge?’, vertpbl, vertpb2, parab,
TRUE);
edge3 : edge_curve := edge_curve('edge3’, verthbl, verthb2, hyp,
TRUE);
edgebl : edge_curve = edge_curve(edgebl’, vertpbl, verthbl, circ,
TRUE);
edgeb2 : edge_curve := edge_curve('edgeb2’, verthbl, verthb2)" linph,
TRUE);
edgeb3 : edge_curve := edge_curve (‘edgeb3’, verthb2, (vertpb2, circ,
TRUE);
edgeb4 : edge curve := edge curve(’edgeb4d’, vertpb2, vertpbl, linpb,
FALSE);
oel . oriented_edge := oriented_edge (oel’, edgel, TRUE);
oe2t . oriented_edge := oriented_edgex{('oe2t’, edge2, TRUE);
oe2f . oriented_edge := oriented_edge (‘oe2f, edge2, FALSE);
oe3t : oriented_edge := oriented_edge (‘0e3t, edge3, TRUE);
oe3f . oriented_edge := orientedy edge (‘0e3f, edge3, FALSE);
oeb1t . oriented_edge := oriented_edge (‘oeblt, edgebl, TRUE);
oebif . oriented_edge := ,oriented_edge (‘oeblf, edgebl, FALSE);
oeb2t . oriented_edge := ‘oriented_edge (‘oeb2t, edgeb2, TRUE);
oeb2f . oriented_edge.= oriented_edge (‘oeb2f, edgeb2, FALSE);
oeb3t . oriented_edge’ := oriented_edge (‘oeb3t’, edgeb3, TRUE);
oeb3f . oriented-edge := oriented_edge (‘oeb3f, edgeb3, FALSE);
oeb4t . oriented—edge := oriented_edge (‘oeb4t’, edgeb4, TRUE);
oeb4f . oriented_edge := oriented_edge (‘oeb4f, edgeb4, FALSE);
loope ~edge _loop := edge_loop (loope’, [oel)]);
looppar: edge loop := edge loop (looppar, [oeb4t, oe2t]);
loophyp : edge loop := edge loop (loophyp’, [oeb2t, oe3f]);
loopbase: edge loop := edge loop (loopbase’,
foebdf,—oeb3f,—oeb2f,—oetifl);
loopcone: edge loop := edge loop (loopcone’,
[oe2f, oeblt, oe3t, oeb3t]);
apexloop: vertex_loop := vertex_loop (‘apexloop’, vertorc) ;
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bcl . face_bound := face_bound ('bcl’, loopcone, TRUE) ;

bc2 . face_bound := face_bound ('bc2’, loope, FALSE) ;

be t : face_outer_bound := face_outer_bound(’be_t', loope, TRUE);
be f : face_bound := face_bound ('be_f’, loope, FALSE) ;

bpar : face_outer_bound := face_outer_bound(bpar’, looppar, TRUE);
bhyp : face_outer_bound := face_outer_bound(’bhyp’, loophyp, TRUE);
bbase : face_outer_bound := face_outer_bound(’bbase’, loopbase,

TRUE);

bcone : face_bound := face_bound (’bcone’, loopcone, TRUE) ;
vbound : face_bound := face_bound (‘'vbound’, apexioop, TRUE) ;
(} Faces for cone with 4 planar faces *)
curved_face : face_surface := face_surface (‘curved_face’,
[bcone, be_f], cone, TRUE);
tope_face : face_surface := face_surface (‘tope_face’,
[be_t], ple, TRUE);
bottomc _face : face surface := face_surface
(‘bottomc_face’, [bbase], plc, FALSE);
par_face . face_surface =
face_surface (‘par_face’, [bpar], pip;” TRUE);
hyp_face . face _surface =
face_surface (hyp_face’, [bhyp], plh, TRUE);

(1 Faces for cone with elliptic base, vertex loop, atrapex *)
top_face . face_surface := face_surface

(top_face’, [belt, vbound], cone, TRUE);
bottome_face : face_surface := face_surface (‘bottome_face’,

[be f], ple, FALSE);
END_PARAMETER,;

SICHEMA DATA cone_shell_ctxt;
CONSTANT
r2 == sqrt(2.0);

rn3 == sqgrt(3.0);
END_CONSTANT;

ril = representation_item {name -> 'vconeshell’; SUPOF(@tril);} ;

trll = topelogical_representation_item {SUBOF(@ril); SUPOF(@cfsl);} ;

cist-= connected_face_set {SUBOF(@tri);
cfs_faces > (@top_face, @bottome_facey;
SUPOF(@vconeshell); } ;

ri2 = representation_item {name -> ’condfshell ; SUPOF(@1ri2);} ;
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tri2 = topological_representation_item {SUBOF(@ri2); SUPOF(@cfs2);} ;
cfs2 = connected_face_set {SUBOF(@1ri2);
cfs_faces -> (@tope_face, @bottomc_face, curved_face, par_face,
hyp_face); SUPOF(@con4fshell); };

vconeshell = closed_shell {SUBOF(@cfsl); };

copndfshell = closed_shell {SUBOF(@cfs2); },
END_SCHEMA DATA;

END_CONTEXT ;

g.3.3 Toroidal_segment context

This context provides the faces needed to define a segment of atorus bounded bygulgeesurve
atelines, circular arcs opolylines.

Torus is centred at origin with z axis as central axis and has major and minor radii of 100 apd 20.
Bpunding planes are z = 0, x = 0 and x = 50. All polyline)points are on toroidal surface with tolerance of
Idss than 10E(-6).

All bounds are defined bgdge_loos.

Bpsic dimensional parameters should net-be varied.

CONTEXT toroidal_segments;
WITH aic_elementary_brep;

PARAMETER
orc . length) measure := 0.0;
radl . Jength_measure := 100.0;
rad2 ength_measure = 20.0;
ICi .~length_measure := 80.0;
rco . length_measure := 120.0;
origin . cartesian_point := cartesian_point (‘origin’,
[orc, orc, orc));
pl . _cartesian point := cartesian point ('pl’
[50.0, 62.44998, 0.0]);
pcleft . cartesian_point := cartesian_point (‘pcleft’,
[0.0, 100.0, 0.0]);
pbleft . cartesian_point := cartesian_point (‘pbleft’,
[0.0, 80.0, 0.0));
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ptleft . cartesian_point := cartesian_point (‘ptleft’
[0.0, 120.0, 0.0]);

pos_Xx . direction := direction ('pos_x, [1, 0, 0]);
pos_y . direction := direction ('pos_y’, [0, 1, O]);
pos_z . direction := direction ('pos_z', [0, O, 1]);
neg_x . direction := direction ('neg_x', [-1, 0, 0]);
vec y . vector := vector ('vec y’, pos vy, 1.0) ;
al : axis2_placement_3d := axis2_placement_3d (‘al’, origin,

pos_z, pos, X)l;
a2 . axis2_placement_3d := axis2_placement_3d (‘a2’, pcleft,

neg_x,, pes_y) ;
a3 . axis2_placement_3d := axis2_placement_3d ('a3, p1,

ROS,X, POS_z) ;
base . plane := plane (‘base’, al) ;
pleft . plane := plane (pleft, a2) ;
pright . plane := plane (’pright’, a3) ;
torus . toroidal_surface := toroidal_surface (torus’, @l,

radl, rad2);

circin . circle := circle (circin’, al , rci);
circout . circle := circle (circout’, al , rco);

circleft : circle := circle (circleft’, a2 , rad2);

p2 . cartesian_point =
cartesian_point ((p2’, [50.0, 62.633918, 2.392932));
p3 . cartesian_point =
cartesian-point ('p3’, [50.0, 64.92632, 8.609));
p4 . cartesian_point~i=
cartesian> point ('p4’, [50.0, 67.325057, 11.8123625]);
p5 . cartesian_point =
cartesian_point ('p5’, [50.0, 69.839261, 14.1766914));
p6 . cartesian_point =
cartesian_point ('p6’, [560.0, 72.479126, 16.03916]);
p7 i/cartesian_point =
cartesian_point ('p7’, [60.0, 75.25605, 17.518988]);
p8 . cartesian_point =
cartesian_point ('p8’, [50.0, 78.182821, 18.660529]);
p9 . cartesian_point =
cartesian_point (P95 [50.0, 8127384, 194690961);
pl1l0 . cartesian_point =
cartesian_point ('p10’, [50.0, 84.5453828, 19.920975));
pll . cartesian_point =

cartesian_point ('pl11’, [50.0, 88.0159173, 19.9623578));
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pl12 . cartesian_point :=
cartesian_point ('p12’, [50.0, 91.706487, 19.498351));
pl13 . cartesian_point :=
cartesian_point ('pl13’, [50.0, 95.6411789, 18.343994));
pl4 . cartesian_point =
cartesian_point ('p14’, [50.0, 99.8476928, 16.24428));
p15 . cartesian_point =
cartesian point ('pl15’, [50.0, 104.3580503, 12.3673625));
pl6 . cartesian_point =
cartesian_point ('p16’, [50.0, 107.225346, 8.046179)]);
pl7 . cartesian_point =
cartesian_point ('pl17’, [50.0, 109.008344, 1.692583));
pl8 . cartesian_point =
cartesian_point ('p18’, [50.0, 109.0871212, 0.0]);
poly . polyline := polyline(poly’, [pl, p2, p3,
p4, pS, p6, P7,7p8, p9,
pl0, pll, pl2, pl3, pl4, pl5, ple, pl7, pl8]);
11 : line := line (11, pl, vec. y);
12 . line := line (12', pcleft, vec y);
vl . vertex_point = vertex_point (vl’, pl);
v2 . vertex_point = vertex_point ('v2'.\pl8);
v3 . vertex_point = vertex_point (3%, pbleft);
v4 . vertex_point = vertex_point:X('v4', ptleft);
edgebl : edge_curve = edge_curve(edgebl’, vl1, v2, 11, TRUE);
edgetl : edge_curve = edge_curve(edgetl’, vi1, v2, poly, TRUE);
edgeb2 : edge_curve = edge_curve(edgeb2’, v1, v3, circin, TRUE);
edgeb3 : edge_curve = edgec.curve(’edgeb3d’, v2, v4, circout, TRUE);
edgeb4 : edge_curve = edge curve('edgeb4d’, v3, v4, 12, TRUE);
edget2 : edge_curve =«e€dge_curve(edget2’, v3, v4, circleft, TRUE);
oeblt : oriented edge := oriented edge (‘oeblt’, edgebl, TRUE);
oeblf : oriented~edge := oriented_edge (‘oeblf, edgebl, FALSE);
oeb2t . oriented edge := oriented_edge (‘oeb2t, edgeb2, TRUE);
oeb2f : oriented_edge := oriented_edge (‘oeb2f, edgeb2, FALSE);
oeb3t _:‘Veriented edge := oriented_edge (‘oeb3t, edgeb3, TRUE);
oeb3f \/ oriented_edge := oriented_edge (‘oeb3f, edgeb3, FALSE);
oeb4t- . oriented_edge := oriented_edge (‘oebdt’, edgeb4, TRUE);
oeb4f oriented_edge := oriented_edge (‘oeb4f, edgeb4, FALSE);
oetit U”e“tEd —edge = orented_edge (Oetitedget TRUE),
oetlf orlented_edge .= oriented_edge (‘oetlf, edgetl, FALSE);
oet2t . oriented_edge := oriented_edge (‘oet2t, edget2, TRUE);
oet2f . oriented_edge := oriented_edge (‘oet2f, edget2, FALSE);
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loopb : edge_loop := edge_loop (loopb’,
[oeb4t, oeb3f, oeblf, oeb2t));
loopt : edge_loop := edge_loop (loopt,
[oeb2f, oetlt, oeb3t, oet2f]);
edge_loop (loopleft’, [oeb4f, oet2t)]);
edge_loop (loopright’, [oeblt, oetlf]);

loopleft : edge_loop
loopright : edge_loop

bbase : face outer bound := face outer bound (‘bbase’, loopb, TRUE);

btop : face_outer_bound := face_outer_bound ('btop’, loopt, TRUE) ;
bleft : face_outer_bound := face_outer_bound (’bleft’, loopleft,

TRUE);
bright : face_outer_bound := face_outer_bound (bright’, loopright,

TRUE);

curved_face : face_surface := face_surface (‘curved_face’, [btop],
torus, TRUE);

base_face : face_surface :=

face_surface (‘base_face’, [bbase], “base, FALSE);
left face : face surface =

face_surface (left_face’, [bleft}~< pleft, TRUE);
right face : face surface =

face_surface (right_face’, [bright], pright, TRUE);

END_PARAMETER,;

SCHEMA_DATA tor_shell_ctxt;

ri| = representation_item {name -> ‘torshell’ ; SUPOF(@tri);} ;

trf = topological representation item {SUBOF(@ri); SUPOF(@cfs);} ;

cls = connected_face_set {SUBOF(@tri);

cfs_faces -> (@curved face, @base face, @left face, @right face);
SUPOF(@torshell); };

tgrshell = closed-shell {SUBOF(@cfs);} ;

END_SCHEMA DATA;

END_,CONTEXT ;

C.34 Cylinder_union_polyline context

This context provides the faces needed to define the faces of a union of two cylinders of differing radii.
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It provides an example of a non-plarm@oiyline and of afacewith 3 bounding loops.

All bounds are defined bgdge_loos. Basic dimensional parameters should not be varied.

")
CONTEXT cylinder_union_polyline ;
WITH aic_elementary_brep;

PARAMETER
orc : length_measure := 0.0;
radl . length_measure := 50.0;
rad2 . length_measure := 20.0;
11 . length_measure := 80.0;
12 . length_measure := -80.0;

Drigin @ cartesian_point := cartesian_point (‘origin’,

[orc, erc, orc));
btop . cartesian_point := cartesian_point (‘ptop’, [orc, orc, I1]);

pbase : cartesian_point := cartesian_point('pbase’, [orc, orc,12]);

pbright : cartesian_point := cartesian_point('pright’, [orc, 11, orc]);

Dte . cartesian_point := cartesian_point ('pte’, [radl, orc, I1]);
bbe . cartesian_point := cartesian_point (‘pbe’, [radl, orc, 12]);
bre . cartesian_point := cartesian_point ('pre’, [rad2 , |1, orc]);

pos_x : direction := direction (‘pos_x’, [1, 0,50]);
bos_y . direction direction ('pos_y’, [0, =1," 0]);
bos_z . direction direction ('pos_z’, [0;* 0, 1]);

h1 : axis2_placement_3d := axis2_placement_3d (‘al’, origin,
pos_z, pos_X) ;
2 : axis2_placement_3d~= axis2_placement_3d ('a2’, origin,
pos_y, pos_X) ;
At : axis2_placement-3d := axis2_placement_3d('at’, ptop, ?, ? );
b . axis2_placement_3d := axis2_placement_3d('ab’, pbase, ?, ?);
Ar . axis2_plaecement _3d = axis2_placement_3d(ar’, pright,
POS_Yy, Pos_X) ;
base . plane := plane (‘base’, ab) ;
op . plane := plane (top’, at) ;

Dlright . plane := plane (plright’, ar) ;
Cyld © : cylindrical_surface := cylindrical_surface('cyll’, al, radl);
cylZ 7 cylindrical_surface = cylindrical_surface(cylZ’, aZ, radZ);

circtop . circle := circle (circtop’, at , radl);
circbase . circle := circle (circbase’, ab , radl);
circright : circle := circle (circright’, ar , rad2);
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pl . cartesian_point :=
cartesian_point ('pl’, [0.0, 50.0, 20.0]);
p2 . cartesian_point :=
cartesian_point ('p2’, [3.4729636, 49.8792394, 19.6961551));
p3 . cartesian_point :=
cartesian_point ('p3’, [6.8404029, 49.529879, 18.793852));
D4 . cartesian point =
cartesian_point ('p4’, [10.0, 48.9897949, 17.3205081));
D5 . cartesian_point :=
cartesian_point ('p5’, [12.8557522, 48.31904, 15.320889));
D6 . cartesian_point :=
cartesian_point ('p6’, [15.3208889, 47.5948565, 12.8557522));
h7 . cartesian_point :=
cartesian_point (p7’, [17.3205081, 46.904158, 10.0]);
D8 . cartesian_point =
cartesian_point ('p8’, [18.7938524, 46.3334772, 6.84040287));
D9 . cartesian_point =

cartesian_point ('p9’, [19.6961551, 45.95717, 3.:4729635));
p10 : cartesian_point :=

cartesian_point ('p10’, [20.0, 45.8257569;.0.0]);

b1l : cartesian_point :=

cartesian_point ('pll’, [19.6961551, 45.95717, -3.4729635]);

D12 . cartesian_point =
cartesian_point ('pl2’, [18.7938524, 46:3334772, -6.84040287]);
D13 . cartesian_point =
cartesian_point ('pl3’, [17:3205081, 46.904158, -10.0]);
D14 . cartesian_point =
cartesian_point ('pl4’, [15:3208889, 47.5948565, -12.8557522));
D15 . cartesian_point =
cartesian_point ('pl5’, [12.8557522, 48.31904, -15.320889));
D16 . cartesian_point =
cartesian-'paint ('pl6’, [10.0, 48.9897949, -17.3205081));
D17 . cartesian_peint’ =
cartesian~point ('pl7’, [6.8404029, 49.529879, -18.793852));
D18 . cartesian® point =
cartesian_point ('pl8’, [3.4729636, 49.8792394, -19.6961551));
D19 : _Cartesian_point :=
cartesian_point ('p19’, [0.0, 50.0, -20.0));
20 . cartesian_point :=
cartesian_point ('p20’, [-3.4729636, 49.8792394, -19.6961551));
02t Tcartesian_point =
cartesian_point ('p21’, [-6.8404029, 49.529879, -18.793852));
p22 . cartesian_point :=
cartesian_point ('p22’, [-10.0, 48.9897949, -17.3205081]);
p23 . cartesian_point :=
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cartesian_point ('p23’, [-12.8557522, 48.31904, -15.320889));

p24  : cartesian_point :=
cartesian_point ('p24’, [-15.3208889, 47.5948565, -12.8557522)]);
p25 . cartesian_point :=
cartesian_point ('p25’, [-17.3205081, 46.904158, -10.0]);
p26 . cartesian_point :=
cartesian_point ('p26’, [-18.7938524, 46.3334772, -6.84040287));
D27 . cartesian point =
cartesian_point ('p27’, [-19.6961551, 45.95717, -3.4729635]);
D28 . cartesian_point :=
cartesian_point ('p28’, [-20.0, 45.8257569, 0.0]);
D29 . cartesian_point :=
cartesian_point ('p29’, [-19.6961551, 45.95717, 3.4729635]);
D30 . cartesian_point :=

cartesian_point ('p30°’, [-18.7938524, 46.3334772, 6.84040287]);

D31 . cartesian_point =
cartesian_point ('p31’, [-17.3205081, 46.904158, 10.9]);
D32 . cartesian_point =
cartesian_point ('p32’, [-15.3208889, 47.5948565, 12.8557522));
D33 . cartesian_point =
cartesian_point ('p33’, [-12.8557522, 48.31904, 15.320889));
D34 . cartesian_point =
cartesian_point ('p34’, [-10.0, 48.9897949, 17.3205081));
D35 . cartesian_point =
cartesian_point ('p35’, [-6.8404029,(49.529879, 18.793852));
D36 . cartesian_point =

cartesian_point (p36’, [-3.4729636, 49.8792394, 19.6961551]);

poly : polyline := polyline ('polyyL. [pl, p2, p3, p4, p5, p6,

p7, p8, P9-pl0, pll, pl2, pl3, pld, pl5, pl6, pl7,
p18, p19;y p20, p21, p22, p23, p24, p25, p26, p27,
p28;-p29, p30, p31, p32, p33, p34, p35, p36, pl));

V1 . vertex_point., ;= vertex_point (v1l’, pl);
V2 . vertex_point” ;= vertex_point ('v2', pte);
V3 . vertexCpoint = vertex_point ('v3’, pbe);
V4 . vertex/ point = vertex_point ('v4’, pre);

bdgemO./ edge_curve = edge curve('edgem(’, vl, vl, poly, TRUE);
pdgett~: edge _curve = edge curve('edgetl’, v2, v2, circtop, TRUE);
bdgeb2 : edge _curve = edge curve('edgeb2’, v3, v3, circbase, TRUE);

oemOt : oriented_edge := oriented_edge (‘oemOt, edgemO, TRUE);
oemOf : oriented_edge := oriented_edge (‘oemOf, edgemO, FALSE);
oetlt : oriented_edge := oriented_edge (‘oetlt, edgetl, TRUE);
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oetlf : oriented_edge := oriented_edge (‘oetlf, edgetl, FALSE);
oeb2t : oriented_edge := oriented_edge (‘oeb2t’, edgeb2, TRUE);
oeb2f : oriented_edge := oriented_edge (‘'oeb2f, edgeb2, FALSE);
oerdt : oriented_edge oriented_edge (‘oer3t’, edger3, TRUE);
oer3f : oriented_edge oriented_edge (‘oer3f, edger3, FALSE);

loopb : edge_loop := edge_loop (loopb’, [oeb2f]);
loopt . edge loop := edge loop (loopt’, [oetlt]);
oopmidt : edge_loop := edge_loop (loopmidt’, [oemOt));
ooprt : edge_loop := edge_loop (looprt’, [oer3t)]);
oopbt . edge_loop := edge_loop (loopbt’, [oeb2t]);
ooptf : edge_loop := edge_loop (looptf, [oetlf]);
oopmidf : edge_loop := edge_loop (loopmidf, [oemOf]);
ooprf : edge_loop := edge_loop (looprf, [oer3f]);

bbase : face_outer_bound := face_outer_bound(’bbase’, loopb, TRUE),
btop  : face_outer_bound := face_outer_bound (’btop’, loopt, TRUE) ;
pright : face_outer_bound := face_outer_bound (bright’, looprt,

TRUE) ;
bmidt : face_bound := face_bound ('bmidt’, loopmidt;* TRUE) ;
bmidf : face_bound := face_bound ('bmidf, loopmidf, TRUE) ;
bcyltop . face_bound := face bound ('bcyltop:/ looptf, TRUE) ;
bcylb : face_bound := face_bound ('bcylb’; loopbt, TRUE) ;
bcylm : face_bound : face_bound (’bcylm’, loopmidt, TRUE) ;

bcy2m . face_bound := face_boundy(bcy2m’, loopmidf, TRUE) ;
DCy2r : face_bound := face_boundw(bcy2r, looprf, TRUE) ;

cyl facel : face_surface := face_surface (‘cyl_facel’,

[bcyltop, bcylm, bcylb], cyll, TRUE);
cyl face2 @ face_surface := face” surface (‘cyl_face2’,

[bcy2m, bcy2r], cyl2, TRUE);

base_face . face_surfage™ :=
face_surface (‘base face’, [bbase], base, FALSE);
op_face . facesurface =

face_surface (‘top_face’, 'top_face’, [btop],
top, TRUE);
right_face ) face surface =
face_surface (right_face’, [bright],
plright, TRUE);
END_RARAMETER,;

SCHEMA _DATA Tyl _un_poly_TIXt;
ricx = representation_item {name -> ’cxcshell’ ; SUPOF(@tricx);} ;

tricx = topological_representation_item{SUBOF(@ricx); SUPOF(@cfscx);};
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cfscx = connected_face_set {SUBOF(@tricx);

cxcshell

@right_face); SUPOF(@csxshell); }

closed_shell {SUBOF(@cfscx);} ;

END_SCHEMA_DATA;

cfs_faces -> (@cyl_facel, @cyl face2, @base face, @top_face,

(*

.4

.4.1

END_CONTEXT ;

Contexts defined for test cases of advanced B-rep

Cylinder_sphere_faces context

This context provides the faces needed to define a simple closed shell*of cylindrical shape with hemi-

spherical base centred at (orc,orc,orc), radius rad and axial height11o oblique face.
All bounds are defined bgdge_loopsandconics.
*
CONTEXT cylinder_sphere_faces ;
WITH aic_topology_bounded_surface;
PARAMETER
orc : length_measure := 0.0;
h . length_measure := 100.0;
rad . length_measure :=.25.0;
majrad . length_measure -:="-rad*rt2;
origin . cartesian_point . :=" cartesian_point (‘origin’,
[orc, orc, orc));
ctop . cartesiagn\point := cartesian_point ('ctop’,
[orc, orc, orc + h]);
pos_x . _@direction := direction ('pos_x’, [1, O, O]);
pos_y “vdirection := direction ('pos_y’, [0, 1, O]);
pos_z . direction := direction ('pos_z’, [0, O, 1]);
dslope . direction := direction (‘'dslope’, [1, 0, -1]);
dpetp . direction := direction (dperp’, [1, O, 1]);
al T axisZ2_ptacement 3t = axisZ_placement_3d (al’, origim,
pos_z, pos_X) ;
a2 . axis2_placement _3d = axis2_placement _3d (‘a2’, ctop,
dperp, dslope) ;
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pl . plane := plane (pl’, a2) ;

cyl . cylindrical_surface := cylindrical_surface('cyl’, al, rad);
sphere : spherical_surface := spherical_surface ('sphere’, al, rad);
circ . circle := circle (circ’, al , rad);

elli . ellipse := ellipse(elli’, a2 , majrad ,rad);

cpoint : cartesian_point := cartesian_point (‘cpoint’,
[(orc + rad), orc, orc]) ;
epoint : cartesian_point := cartesian_point (‘epoint’,
[(orc + rad), orc, (orc + h - rad)]);

vertc : vertex_point := vertex_point ('vertc’, cpoint);
verte : vertex_point := vertex_point (‘verte’, epoint);

edgel : edge_curve := edge_curve('edgel’, vertc, vertc, circ, TRUE);
edge?2 : edge_curve := edge_curve('edge?’, verte, verte, elli, TRUE);
oel . oriented_edge := oriented_edge (‘oel’, edgel, TRUE);

oe2 . oriented_edge := oriented_edge (‘oe2’, edge2, TRUE);
loopc : edge_loop = edge_loop (loopc’, [oel]);

loope : edge_loop := edge_loop (loope’, [0e2]);

bc . face_outer_bound := face_outer_bound (bc¢’, loopc, FALSE) ;
be . face_outer_bound := face_outer_bound:(’be’, loope, TRUE) ;
bcylbot . face_bound := face_bound (’bcylbot’, loopc, TRUE);
bcyltop : face_bound := face_bound (’bcyltop’, loope, FALSE);

curved_face : advanced_face := advanced_face (‘curved_face’,

[beylbot, beyltop], cyl, TRUE );
op_face : advanced_face := advanced_face('top_face’, [be], pl, TRUE);
bottom_face : advanced_face ~=vadvanced _face (‘bottom_face’,

[bc], sphere, TRUE );
END_PARAMETER,;

SCHEMA _DATA cyl sph”ctxt;
CONSTANT

r2 == sqt(2.0);

r3 == sqri(3.0);
END_CONSTANT;

END, SCHEMA_DATA,;

END_CONTEXT ;
(*
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C.4.2 Cone_faces context

This context provides the faces needed to define closed shells of conical shape with ciliiptiat, e
hyperbolic or parabolic faces. The cone has vertex at (orc,orc,orc), semi-angle 30 degrees and axis
parallel to z axis. (noteplane_angle_unis required to be degrees) The normal to each plane face is
orthogonal to y axis direction. and is at a fixed angle.

The dimensions of the resulting shell can be controlled by varying the values of the distances dc, de, dh,
dp from the apex, of the intercepts of the planes of the circle, ellipse, hyperbola, parabola respgctively
wlith the cone axis.

2|adjacent shells can be defined, a simple conical shell Wifitie base and a more compléex conicgl
hape with planar facedliptic top, cirular base and hyperbolic and parabolic sides. Base has 2 straight
ges parallel to y axis.

D W

All bounds are defined bgdge_loopaisinglines orconics, or by avertex_loop:

CIONTEXT cone_faces ;
WITH aic_topology_bounded_surface;

PARAMETER
orc : length_measure := 0.0;
dc . length_measure := 200.0;
de . length_measure := 20.0;

(* Note: dp and dh should be greater thanthe distance dc to the base
circle.  To avoid intercepts with top ellipse dh > 7.47 de, and
dp > 1.27 de *)

dh : length_measure := 300.0;
dp . length_measure := 250:0;
emaj : length_measure := deX(rt3/rt2);
emin : length_measure := de*(rt2/2.0);

haxis : length_measure &= 0.5*dh*rt3/rt2;

himag : length_measute’ := dh*sqrt((rt3 - 1.0)/8.0)

yh . length_measure = sqgrt((rt3 - 1.0)*((2.5 - 1.5*rt3)*dh*dh +
dc*dh*(3.0*rt3 - 5.0) + 4.0*dc*dc*(2.0 - rt3)/3.0));

* location pointsZfor cone, base circle, ellipse, hyperbola and

parabola respectively: )

origin .~cartesian_point := cartesian_point (‘origin’,

—~

[orc, orc, orc));

cbase : cartesian_point := cartesian_point (‘cbase’,
[orc, orc, orc - dc]);

ecent : cartesian_point := cartesian_point(’ecent’,
[orc+0.5*de, orc, orc-1.5*de));
hcent : cartesian_point := cartesian_point(hcent’,
[orc+dh*(rt3 + 1.0)/8.0, orc, orc + dh*0.375*(rt3 - 1.0)]);
ppoint : cartesian_point ;= cartesian_point('ppoint’,
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[(orc - 0.5*dp/rt3), orc, (orc - 0.5*dp)]);
epoint : cartesian_point := cartesian_point(’epoint’,
[(orc + 0.5*de*(rt3 + 1.0), orc, (orc - 0.5*de*(3.0 + rt3))]);

(* intersection points of conics with plane of base: *)
ppbl : cartesian_point := cartesian_point(ppbl’, [orc +
(dc - dp)/rt3, orc -(0.5*dp/rt3)*sqrt(8.0*dc/dp - dp), orc - dc]);
ppb2 : cartesian_point := cartesian_point(ppb2’, [orc +
(dc - dp)/rt3, orc + (0.5*dp/rt3)*sqrt(8.0*dc/dp - dp), orc - dc]);
phbl : cartesian_point := cartesian_point('phbl’,

[orc + (dp - dc)*(2.0 - rt3), orc - yh, orc - dc]);
phb2 : cartesian_point := cartesian_point('phb2’,

[orc + (dp - dc)*(2.0 - rt3), orc + yh, orc - dc]);

pos_x : direction direction ('pos_x’, [1, 0, 0]);
pos_y : direction direction ('pos_y’, [0, 1, 0]);
vec_y : vector := vector ('vec_y’, pos_y, 1.0);

pos_z : direction := direction ('pos_z’, [0, O, 1]);

denorm . direction := direction ('denorm’, [1.0, O, 1.0]);
dhnorm . direction := direction ('dhnorm’,
[(t3 + 1.0) , O, -(rt3 - 1.0)]);
dpnorm . direction := direction ('dpnorm’, [rt3, 0~1));
(* planes of ellipse, parabola and hyperbola are setl/at” angles of 45
degrees, 30 degrees and 15 degrees to axis of cene *)
dir_e . direction := direction (dir_e’,.[2.0, 0, -1.0]);
dir_h . direction := direction (dir R [-(rt3 - 1.0) ,
0, -(rt3 + 1.0)]);
dir_p . direction := direction \(dir_p’, [1, 0, -rt3]);
al : axis2_placement_3d. = axis2_placement_3d (‘al’,
origin, pos_z, pos_X) ;
ac . axis2_placement’ 3d := axis2_placement_3d (‘ac’,
cbase, pos z, pos X) ;
ae . axis2_placement _3d = axis2_placement _3d (‘ae’, ecent,
denorm, dir_e) ;
ah . axis2’ placement_3d = axis2_placement_3d (‘ah’, hcent,
dhnorm, dir_h) ;
ap i/axis2_placement _3d = axis2_placement _3d (‘ap’, ppoint,
dpnorm, dir_p) ;
a2 . axis2_placement _3d = axis2_placement_3d (‘a2’, cbase,
pos_z, pos_X) ;
pte T ptane = ptane (pte,ae);
plc . plane := plane (plc’, ac) ;
plh . plane := plane (plh’, ah) ;
plp . plane := plane (plp’, ap) ;

cone : conical_surface := conical_surface (‘cone’, al, 0.0, 30.0);
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circ : circle := circle (circ’, ac , (dc/rt3);

elli : ellipse := ellipse(ell’, ae, emaj, emin);

hyp . hyperbola := hyperbola(hyp’, ah, haxis, himag);
parab : parabola := parabola(parab’, ap, 0.25*dp/rt3);
linpb : line := line(linpb’, ppbl, vec_y);

linph : line := line(linph’, phbl, vec_y);

vertorc : vertex_point := vertex_point ('vertorc’, origin);
verte . vertex_point = vertex_point ('verte’, epoint);
vertpbl . vertex_point := vertex_point ('vertpbl’, ppbl);
vertpb2 . vertex_point := vertex_point ('vertpb2’, ppb2);
verthbl . vertex_point := vertex_point ('verthbl’, phbl);
verthb2 . vertex_point := vertex_point ('verthb2’, phb2);

edgel : edge_curve = edge_curve (‘edgel’, verte, verte, elli, TRUE);
edge2 : edge_curve edge_curve (‘edge2’, vertpbl, vertpb2, {parab,

TRUE);
edge3 : edge_curve := edge_curve (‘edge3’, verthbl, verthb2, hyp,

TRUE);
edgebl : edge_curve := edge_curve (‘edgebl’, vertphl, verthbl, circ,

TRUE);
edgeb2 : edge curve := edge curve (‘edgeb2’. verthbl, verthb2,

linph, TRUE);
edgeb3 : edge_curve := edge_curve (‘edgeb3’, verthb2, vertpb2,
circ, TRUE);

edgeb4 : edge_curve = edge_curve (‘eédgeb4’, vertpb2, vertpbl, linpb,

FALSE);
oel . oriented_edge := oriented _edge (‘oel’, edgel, TRUE);
oe2t . oriented_edge := ,oriented_edge (‘oe2t, edge2, TRUE);
oe2f . oriented_edge := ‘oriented_edge (‘oe2f, edge2, FALSE);
oe3t . oriented_edge.= oriented_edge (‘0e3t, edge3, TRUE);
oe3f . oriented_edge' = oriented_edge (‘0e3f, edge3, FALSE);
oeb1t . oriented-edge := oriented_edge (‘oeblt, edgebl, TRUE);
oebif . oriented—edge := oriented_edge (‘oeblf, edgebl, FALSE);
oeb2t . oriented_edge := oriented_edge (‘oeb2t, edgeb2, TRUE);
oeb2f . oriented_edge := oriented_edge (‘oeb2f, edgeb2, FALSE);
oeb3t ~oriented_edge := oriented_edge (‘oeb3t, edgeb3, TRUE);
oeb3f . oriented_edge := oriented_edge (‘oeb3f, edgeb3, FALSE);
oeb4t . oriented_edge := oriented_edge (‘oeb4t’, edgeb4, TRUE);
oeb4f . oriented_edge := oriented_edge (‘oeb4f, edgeb4, FALSE);
loope . edge loop := edge_loop (loope’, [oel)]);

looppar : edge loop := edge_loop (looppar, [oeb4t, oe2t]);
loophyp : edge loop := edge_loop (loophyp’, [oeb2t, oe3f]);
loopbase: edge loop edge_loop (loopbase’,

232

© 1SO 2001 — All rights reserved


https://standardsiso.com/api/?name=a24de409858db5cd47de7102f11d6ca2

ISO/TS 10303-304:2001(E)

[oeb4f, oeb3f, oeb2f, oebif]);
loopcone: edge_loop = edge_loop (‘loopcone’,
[oe2f, oeblt, oe3t, oeb3t));

apexloop: vertex_loop vertex_loop (‘apexloop’, vertorc) ;

bcl . face_bound := face_bound ('bcl’, loopcone, TRUE) ;

bc2 : face_bound := face_bound ('bc2’, loope, FALSE) ;

be t . face outer bound := face outer bound ('be t', loope, TRUE);
be f : face_bound := face_bound ('be_f’, loope, FALSE) ;

bpar : face_outer_bound := face_outer_bound (’bpar’, looppar,

TRUE) |
bhyp . face_outer_bound := face_outer_bound(bhyp’, loophyp, TRUE);
bbase : face_outer_bound := face_outer_bound(’bbase’, loopbase, TRUE);
pbcone : face_bound := face_bound ('bcone’, loopcone, TRUE) ;
vbound : face_bound := face_bound ('vbound’, apexloop, TRUE) ;
(* Faces for cone with 4 planar faces *)
curved_face : advanced_face := advanced_face (‘curved_face’

[bcone, be f], cone, TRUE );
tope_face : advanced_face := advanced_face (‘tope_face*

[be_t], ple, TRUE );
bottomc _face : advanced face := advanced face
('bottomc_face’, [bbase],</ plc, FALSE );

par_face : advanced_face =
advanced_face (‘par.face’, [bpar], plp, TRUE ),
hyp_face . advanced_face :=

advanced_face .(hyp_face’, [bhyp], plh, TRUE );

(1 Faces for cone with elliptic base, wertex loop at apex *)
top_face . advanced_face :z.advanced face
(top_face’, [be_t, vbound], cone, TRUE );
bottome_face : advanced face’ := advanced _face (‘bottome_face’,
[be f], ple, FALSE );
END_PARAMETER,;

SCHEMA_DATA con,fac_ctxt;

CONSTANT

r2 == sqri(2.0);
r3 ==.sqrt(3.0);
END_CONSTANT;

END_SCHEMA DATA;

END_CONTEXT ;
(*
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C.4.3 Toroidal_segment_advanced context

This context provides thadvanced_face needed to define a segment of a torus bounded by planes.
edge_curve arelines, circular arcs opolylines.

Torus is centred at origin with z axis as central axis and has major and minor radii of 100 and 20.
Bounding planes are z = 0, x = 0 and x = 50. All polyline points are on toroidal surface with tolerance of
less than 10E(-6).

All bounds are defined bgdge_loopsBasic dimensional parameters should not be varied.
*
CONTEXT toroidal_segment_advanced ;
WITH aic_topology_bounded_surface;
PARAMETER
orc . length_measure := 0.0;
radl . length_measure := 100.0;
rad2 . length_measure := 20.0;
rci . length_measure := 80.0;
rco . length_measure := 120.0;
origin . cartesian_point := cartesian_point (‘origin’;
[orc, orc, orc));
pl . cartesian_point := cartesian_point. (‘\p1’,
[50.0, 62.44998, 0.0]);
pcleft . cartesian_point := cartesian_point" ('pcleft’,
[0.0, 100.0, 0.0]);
pbleft . cartesian_point := cartesian-_point ('pbleft’,
[0.0, 80.0, 0.0));
ptleft . cartesian_point = cartesian_point (‘ptleft’,
[0.0, 120.0, 0.0]);
pos_Xx . direction :s-direction ('pos_x’, [1, 0, O]);
pos_y . direction = direction ('pos_y’, [0, 1, O]);
pos_z . direction := direction ('pos_z’, [0, O, 1]);
neg_x . direction := direction ('neg_x’, [-1, 0, 0]);
vec_y .~vector := vector ('vec_y’, pos_y, 1.0) ;
al . axis2_placement_3d = axis2_placement 3d (‘al’, origin,
pos_z, pos_X) ;
a2 . axis2_placement _3d = axis2_placement _3d (‘a2’, pcleft,
neg_x, pPos_Yy);
a3 . axis2_placement_3d := axis2_placement_3d ('a3’, pl,
pos_X, pos_z) ;
base . plane := plane ('base’, al) ;
pleft . plane := plane (pleft’, a2) ;
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pright . plane := plane (pright’, a3) ;
torus . toroidal_surface := toroidal_surface (’torus’,
al, radl, rad2);
circin . circle := circle (circin’, al , rci);
circout . circle := circle (circout’, al , rco);

circleft : circle := circle (circleft’, a2 , rad2);

p2 : cartesian_point :=

cartesian_point ('p2’, [50.0, 62.633918, 2.392932));
p3 : cartesian_point :=

cartesian_point ('p3’, [60.0, 64.92632, 8.609));
p4 : cartesian_point :=

cartesian_point ('p4’, [50.0, 67.325057, 11.8123625]);
p5 : cartesian_point :=

cartesian_point ('p5’, [50.0, 69.839261, 14.1766914));
p6 : cartesian_point :=

cartesian_point ('p6’, [50.0, 72.479126, 16.03916);
p7 : cartesian_point :=

cartesian_point ('p7’, [50.0, 75.25605, 17.518988]);
p8 : cartesian_point :=

cartesian_point ('p8’, [50.0, 78.182821/ 18.660529]);
p9 : cartesian_point :=

cartesian_point ('p9’, [50.0, 81.27384, 19.469096));
pl0 : cartesian_point =

cartesian_point ('p10’, [50.0,184.5453828, 19.920975));
pll : cartesian_point =

cartesian_point ('pl11’, [50.0, 88.0159173, 19.9623578]);
pl2 : cartesian_point :=

cartesian_point (p12’, [50.0, 91.706487, 19.498351));
pl3 : cartesian_point :=

cartesian_peint ('pl3’, [50.0, 95.6411789, 18.343994));
pl4d : cartesian_point\_=

cartesian-point ('pl4’, [50.0, 99.8476928, 16.24428));
pl5 : cartesianCpoint :=

cartesian_point ('pl5’, [50.0, 104.3580503, 12.3673625]);
pl6 : cartesian_point :=

cartesian_point ('pl6’, [50.0, 107.225346, 8.046179));
pl7 _s eartesian_point :=

cartesian_point (pl7’, [50.0, 109.008344, 1.692583));
pl8 : cartesian_point :=

cartesian_poimnt (pi8{50.0, 109.:0871212,0.01);

poly : polyline := polyline(poly’,
[pl’ p21 p31 p4! p51 p61 p71 p8! pgv
pl0, pll, pl2, pl3, pl4, pl5, pl6, pl7, pl8]);

235

© 1SO 2001 — Al rights reserved


https://standardsiso.com/api/?name=a24de409858db5cd47de7102f11d6ca2

ISO/TS 10303-304:2001(E)

1 : line := line (11, pl, vec_y);

2 : line := line (12, pcleft, vec_y);

vl . vertex_point := vertex_point (vl1’, pl);
v2 . vertex_point := vertex_point ('v2', pl8);
v3 . vertex_point := vertex_point ('v3’, pbleft);
v4 . vertex_point = vertex_point ('v4’, ptleft);

edgebl : edge_curve := edge_curve (‘edgebl’, vi, v2, |1, TRUE);
edgetl : edge_curve := edge_curve (‘edgetl’, v1, v2, poly, TRUE);
edgeb2 : edge_curve edge_curve (‘edgeb2?’, v1, v3, circin, TRUE);
edgeb3 : edge_curve edge_curve (‘edgeb3, v2, v4, circout, TRUE);
edgeb4 : edge_curve edge_curve (‘edgeb4’, v3, v4, 12, TRUE);
edget?2 : edge_curve := edge_curve (‘edget2’, v3, v4, circleft, TRUE);

oeblt : oriented_edge := oriented_edge (‘oeblt, edgebl, TRUE);
oeblf : oriented_edge := oriented_edge (‘oeblf, edgebl, FALSE);
oeb2t : oriented_edge := oriented_edge (‘oeb2t, edgeb2, TRUE);
oeb2f : oriented_edge := oriented_edge (‘oeb2f, edgeb2 \FALSE);
oeb3t : oriented_edge := oriented_edge (‘oeb3t, edgeh3, TRUE);
oeb3f : oriented_edge := oriented_edge (‘0oeb3f, edgeb3, FALSE);
oeb4t : oriented_edge := oriented_edge (‘oeb4t,<edgeb4, TRUE);
oeb4f . oriented _edge := oriented_edge (‘oeb4f;:edgeb4, FALSE);
oetlt : oriented_edge oriented_edge (‘oetlt', edgetl, TRUE);
oetlf : oriented_edge oriented_edge (‘oetlf, edgetl, FALSE);
oet2t : oriented_edge oriented_edgex(oet2t’, edget2, TRUE);
oet2f . oriented_edge oriented_edgeé’ (oet2f, edget2, FALSE);

loopb : edge_loop := edge_loop (loopb’,
[oeb4t, oeb3f, oeblf, oeb2t]);
loopt . edge loop := edge loop (loopt,

[oeb2f, oetlt, oeb3t, oet2f]);
= edge_loop (loopleft’, [oeb4f, oet2t]);

loopleft . edge_loop
p’ = edge loop (loopright’, [oeblt, oetlf]);

loopright : edge Jlog

bbase : face-outer_bound := face outer_bound ('bbase’, loopb, TRUE);
btop . face’ outer_bound := face_outer_bound (’btop’, loopt, TRUE);
bleft : faee_outer_bound := face outer_bound (’bleft’, loopleft,
TRUE) ;
bright-": face_outer_bound := face outer bound (bright’,
loopright, TRUE) ;

curved face : advanced face := advanced_face('curved_face’, [btop],
torus, TRUE );
base face . advanced_face :=
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advanced_face (‘base_face’, [bbase], base, FALSE );

left face : advanced_face :=
advanced_face (left_face’, [bleft],
right_face : advanced _face :=
advanced_face (right_face’, [bright],
END_PARAMETER,

SCHEMA DATA tor seg adv ctxt;

pleft, TRUE);

pright, TRUE );

END_SCHEMA_DATA;

END_CONTEXT ;

(*

—

CONTEXT cylinder_union_polyline_advanced:;
WITH aic_topology_bounded_surface;

PARAMETER
orc . length_measure = 0:0;
radl . length_measure :=,50.0;
rad2 . length_measure_j= 20.0;
11 . length_measure := 80.0;
12 . length_measure := -80.0;

origin : cartesian.point := cartesian_point (‘origin’,

g.4.4 Cylinder_union_polyline_advanced context

pte . cartesian_point := cartesian_point('pte’, [radl, orc, I1]);
pbe . cartesian_point := cartesian_point('pbe’, [radl, orc, 12]);
pre ._cartesian_point := cartesian_point('pre’, [rad2

This context provides the faces needed to define the faces of a unian-of two cylinders of differing
provides an example of a non-plargolyline and of afacewith3 bounding loops.

All bounds are defined by edge_loops. Basic dimensional‘parameters should not be varied.

[orc, orc, orc));
ptop . cartesian_point := cartesian_point('ptop’, [orc, orc, [1]);
pbase :_eartesian_point := cartesian_point('pbase’, [orc, orc, 12]);
pright < cartesian_point := cartesian_point('pright’, [orc, 11 , orc]);

pos_x : direction direction ('pos_x’, [1, O, Q]);
pos y : direction := direction (pos_y’, [0, 1, O]);
pos z : direction direction (pos_z’, [0, O, 1]);

© 1SO 2001 — Al rights reserved
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al : axis2_placement_3d := axis2_placement_3d (‘al’, origin,
pos_z, pos_x) ;
axis2_placement_3d (‘a2’, origin,

a2 : axis2_placement_3d

poS_y, POS_X) ;
at : axis2_placement_3d := axis2_placement_3d('at’, ptop, ?, ?);
ab : axis2_placement_3d := axis2_placement_3d('ab’, pbase, ?, ?);
ar : axis2_placement_3d := axis2_placement_3d (‘ar, pright,

=

pos_y, pos X) ;

base : plane := plane ('base’, ab) ;

top . plane := plane (‘top’, at) ;

plright . plane := plane (plright’, ar) ;

cyll : cylindrical_surface := cylindrical_surface(cyll’, al, radl);
cyl2 : cylindrical_surface := cylindrical_surface('cyl2’, a2, rad2);

circtop . circle := circle (circtop’, at , radl);
circbhase : circle := circle (circbase’, ab , radl);
circright : circle := circle (circright’, ar , rad2);

pl : cartesian_point :=
cartesian_point ('pl’, [0.0, 50.0, 20.0]);
p2 : cartesian_point :=
cartesian_point ('p2’, [3.4729636, 49.8792394, 19.6961551));
p3 : cartesian_point :=
cartesian_point ('p3’, [6.8404029, 49.529879, 18.793852));
p4 : cartesian_point :=
cartesian_point ('p4’, [10.0, 48.9897949, 17.3205081));
p5 : cartesian_point :=
cartesian_point (p5", [12.8557522, 48.31904, 15.320889));
p6 : cartesian_point :=
cartesian_point «('p6’, [15.3208889, 47.5948565, 12.8557522));
p7 : cartesian_point-t=
cartesian-point (p7’, [17.3205081, 46.904158, 10.0]);
p8 : cartesian_gpeint =
carteSian_point ('p8’, [18.7938524, 46.3334772, 6.84040287));
p9 : cartesian_point :=
cartesian_point ('p9’, [19.6961551, 45.95717, 3.4729635));
pl0 :“cartesian_point :=
cartesian_point ('p10’, [20.0, 45.8257569, 0.0]);
pll : cartesian_point =
—___cartesan_pomt ( pit;{1976961551 4595717, -34729635]);
pl2 : cartesian_point :=
cartesian_point (‘pl2’, [18.7938524, 46.3334772, -6.84040287));
pl3 : cartesian_point :=
cartesian_point ('pl3’, [17.3205081, 46.904158, -10.0]);
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pl4 : cartesian_point :=
cartesian_point ('p14’, [15.3208889, 47.5948565, -12.8557522]);
pl5 : cartesian_point :=
cartesian_point ('pl5’, [12.8557522, 48.31904, -15.320889));
pl6é : cartesian_point :=
cartesian_point ('pl6’, [10.0, 48.9897949, -17.3205081));
pl7 : cartesian_point :=
cartesian point ('pl7’, [6.8404029, 49.529879, -18.793852]);
pl8 : cartesian_point :=
cartesian_point ('pl18’, [3.4729636, 49.8792394, -19.6961551));
pl9 : cartesian_point :=
cartesian_point ('p19’, [0.0, 50.0, -20.0]);
p20 : cartesian_point :=
cartesian_point ('p20’, [-3.4729636, 49.8792394, -19.6961551]);
p21 : cartesian_point :=
cartesian_point ('p21’, [-6.8404029, 49.529879, -18.793852));
p22 : cartesian_point =
cartesian_point ('p22’, [-10.0, 48.9897949, -17.3205081));
p23 : cartesian_point =
cartesian_point ('p23’, [-12.8557522, 48.31904, <15.320889));
p24 : cartesian_point =
cartesian_point ('p24’, [-15.3208889, 47.5948565, -12.8557522));
p25 : cartesian_point =
cartesian_point ('p25’, [-17.3205081,46.904158, -10.0]);
p26 : cartesian_point =
cartesian_point ('p26’, [-18.7938524,+46.3334772, -6.84040287]);
p27 : cartesian_point =
cartesian_point ('p27’, [-196961551, 45.95717, -3.4729635));
p28 : cartesian_point =
cartesian_point ('p28: [-20.0, 45.8257569, 0.0]);
p29 : cartesian_point =
cartesian_point (p29’, [-19.6961551, 45.95717, 3.4729635));
p30 : cartesian_point- =
cartesian_point -('p30’, [-18.7938524, 46.3334772, 6.84040287));
p31l : cartesian_gpeint =
cartesian_point ('p31’, [-17.3205081, 46.904158, 10.0]);
p32 : cartesian_point :=
caftesian_point ('p32’, [-15.3208889, 47.5948565, 12.8557522));
p33 :\cartesian_point :=
cartesian_point ('p33’, [-12.8557522, 48.31904, 15.320889));
p34 : cartesian_point :=
cartesian_point (' p34-10.0, 489897949, 17.3205081});
p35 : cartesian_point :=
cartesian_point ('p35’, [-6.8404029, 49.529879, 18.793852));
p36 : cartesian_point :=

cartesian_point ('p36’,

© 1SO 2001 — Al rights reserved

[-3.4729636, 49.8792394, 19.6961551));

239


https://standardsiso.com/api/?name=a24de409858db5cd47de7102f11d6ca2

ISO/TS 10303-304:2001(E)

poly . polyline := polyline(poly’,
[pP1, p2, p3, p4, p5, p6, p7, p8, p9,

pl10, pll, p12, pl3, pl4, pl5, pl6, pl7, pl8, plo9,

p20, p21, p22, p23, p24, p25, p26, p27, p28, p29,

p30, p31, p32, p33, p34, p35, p36, pl));
vl . vertex point := vertex point ('vl’, pl);
v2 . vertex_point = vertex_point (v2', pte);
v3 . vertex_point := vertex_point ('v3’, pbe);
v4 . vertex_point = vertex_point ('v4’, pre);
edgemO : edge_curve := edge_curve('edgemO’, v1, vl1, poly, TRUE);
edgetl : edge_curve := edge_curve('edgetl’, v2, v2, circtop, TRUE);
edgeb2 : edge_curve = edge_curve(edgeb2’, v3, v3, circbase, TRUE);
edger3 : edge_curve := edge_curve('edger3’, v4, v4, circright, TRUE);
oemOt : oriented_edge := oriented_edge (‘oemOt, edgemoO,. .TRUE);
oemOf : oriented_edge := oriented_edge (‘oemOf, edgemO,“FALSE);
oetlt : oriented_edge := oriented_edge (‘oetlt, edgetl{OTRUE);
oetlf : oriented_edge := oriented_edge (‘oetlf, edgetl, FALSE);
oeb2t : oriented_edge := oriented_edge (‘oeb2t,<edgeb2, TRUE);
oeb2f : oriented _edge := oriented_edge (‘oeb2fi:edgeb2, FALSE);
oer3t : oriented edge := oriented_edge (‘oer3t, edger3, TRUE);
oer3f : oriented_edge := oriented_edge (‘@er3f, edger3, FALSE);
loopb : edge_loop := edge_loop (loopk”, [oeb2f]);
loopt : edge_loop := edge_loop (leopt’, [oetlt]);
loopmidt . edge loop := edgeloop (loopmidt’, [oemOt]);
looprt : edge_loop := edge’ loop (looprt’, [oer3t]);
loopbt . edge loop :=. edge_loop (loopbt’, [0eb2t));
looptf . edge_loop «:=" edge_loop (looptf, [oetlf]);
loopmidf : edge_loop.):= edge_loop (loopmidf’, [oemOf]);
looprf . edge~loop := edge loop (looprf, [oer3f]);
bbase : face-outer_bound := face_ outer_bound(bbase’, loopb, TRUE);
btop . face’ outer_bound := face_outer_bound(’btop’, loopt, TRUE);
bright :_faee_outer_bound := face_outer_bound(’bright’, looprt,

TRUE) ;

bmidt . face_bound := face bound (’bmidt’, loopmidt, TRUE) ;
bmidf : face_bound := face_bound (‘bmidf’, loopmidf, TRUE) ;

bcylb . face_bound :=

bcylm . face_bound :=

bcy2m . face_bound :=

bcy2r . face_bound :=
240

-bcyttop——face—bvund—-—farce—bmm—(‘bcyﬂop‘—mptf—'FRUE) ;
face_bound (bcylb’,

face_bound (bcylm’,
face_bound (bcy2m’,
face_bound (bcy2r,

loopbt, TRUE) ;
loopmidt, TRUE) ;
loopmidf, TRUE) ;
looprf, TRUE) ;
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cyl_facel : advanced_face := advanced_face (‘cyl_facel’,
[bcyltop, bcylm, bcylb], cyll, TRUE );
cyl_face2 : advanced_face := advanced_face (‘cyl_face2’,
[bcy2m, bcy2r], cyl2, TRUE );

base_face : advanced_face :=

advanced_face (‘base_face’, [bbase], base, FALSE );

top face . advanced face =

advanced_face (‘top_face’, [btop], top, TRUE );
fight_face : advanced_face :=
advanced_face (right_face’, [bright], plright, TRUE );

ND_PARAMETER;

CHEMA_DATA cyl_un_poly_adv_ctxt;

ND_SCHEMA_DATA;

ND_CONTEXT ;

.4.5 Cylinder_union_b_spline context

nis context provides the faces needed to define the’faces of a union of two cylinders of differing

provides an example of a non-planar closedpline_curveand of afacewith 3 bounding loops.

part from the spline curve, which should' with a tolerance of less than 0.001, lie on both inters
linders this context is geometrically-identical to thdinder_union_polyline context.

I bounds are defined bgdge loos. Basic dimensional parameters should not be varied.

ONTEXT cylinder.union_b_spline;
WITH aic_topelogy bounded_surface;

radii.

ecting

©1SO

ARAMETER
orc : length_measure := 0.0;
radl . length_measure := 50.0;
rad2 . length_measure := 20.0;
[T . length _measure = 80.0;
12 . length_measure := -80.0;
origin . cartesian_point := cartesian_point (‘origin’,

[orc, orc, orc));
ptop . cartesian_point := cartesian_point('ptop’, [orc, orc, [1]);
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pbase : cartesian_point := cartesian_point('pbase’, [orc, orc, 12]);
pright : cartesian_point := cartesian_point('pright’,

pte
pbe
pre

pos x : direction :

[orc, 11, orc]);
. cartesian_point := cartesian_point('pte’, [radl, orc, [1]);
. cartesian_point := cartesian_point('pbe’, [radl, orc, 12]);
. cartesian_point := cartesian_point(pre’, [rad2 , 11, orc]);

direction (pos x’, [1, 0, 0]);

at :

ar

top

pos_y : direction :
pos_z : direction

al :
a2 :

ab :
. axis2_placement_3d := axis2_placement_3d (‘ar, pright,

base

plright . plane := plane (plright’, ar) ;

cyll : cylindrical_surface := cylindrical_surface(’cyll’, al, radl);
cyl2 : cylindrical_surface := cylindrical_surface(cyl2’, a2, rad2);
circtop . circle := circle (circtop’yat , radl);

circbase : circle := circle (circhase’, ab , radl);
circright : circle := circle (circtight’, ar , rad2);

pl :
p2 :
p3 :
p4

p5, ™

= direction ('pos_y’, [0, 1, 0]);
direction ('pos_z', [0, O, 1]);

axis2_placement_3d (‘al’, origin,

axis2_placement_3d :
pos_z, pos_x);

axis2_placement_3d axis2_placement_3d (‘a2’, origin,
pos_y, (poS_x) ;
axis2_placement_3d := axis2_placement_3d (at’, ptop, ?, ?)~;

axis2_placement_3d := axis2_placement_3d (‘ab’, pbase, #.7?) ;

pos_y, pos_X) ;

: plane := plane ('base’, ab) ;
: plane := plane (top’, at) ;

cartesian_point 4=

cartesian-point('pl’, [20.0, 50.0, 0.0]);
cartesian_point :=

carteésian_point('p2’, [20.0, 50.0, 5.7119866));
cartesian’_point ;=

eartesian_point('p3’, [18.1895525, 49.2890498, 11.4181902));
cartesian_point =

cartesian_point('p4’, [14.6964609, 47.8055303, 16.5303827]);
cartesian_point =

p6 :

p7 :
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p8 : cartesian_point :=
cartesian_point('p8’, [ -9.2828663, 46.1587661, 20.3115492));
p9 : cartesian_point :=
cartesian_point('p9’, [-14.6964609, 47.8055303, 16.5303827]);
pl0 : cartesian_point :=
cartesian_point('p10’, [-18.1895525, 49.2890498, 11.4181902));
pll : cartesian_point :=
cartesian point('pl11’, [-20.0, 50.0, 5.71198664]);
pl2 : cartesian_point :=
cartesian_point('p12’, [-20.0, 50.0, 0.0]);
pl3 : cartesian_point :=
cartesian_point('p13’, [-20.0, 50.0, -5.71198664));
pl4 : cartesian_point :=
cartesian_point('p14’, [-18.1895525, 49.2890498, 11.4181902));
pl5 : cartesian_point :=
cartesian_point('p15’, [-14.6964609, 47.8055303, -16.530383});
pl6 : cartesian_point :=
cartesian_point('pl6’, [ -9.2828663, 46.1587661, -20.311549]);
pl7 : cartesian_point =
cartesian_point('pl7’, [-3.5830226, 44.3603883, -22.422094]);
pl8 : cartesian_point =
cartesian_point('pl8’, [3.5830226, 44.3603883; -22.422094));
pl9 : cartesian_point =
cartesian_point('pl9’, [9.2828662, 46,1587661, -20.311549));
p20 : cartesian_point =
cartesian_point('p20’, [14.6964609; 47.8055303, -16.530383));
p21 : cartesian_point =
cartesian_point('p21’, [18.1895525, 49.2890498, -11.41819 ]);
p22 : cartesian_point :=
cartesian_point('p22'; [20.0, 50.0, -5.7119866));

(* spline is a closed Beziericurve of degree 11 *)

spline : bezier_curve-i=) bezier_curve('spline’, 11,
[pl,7p2, p3, p4, p5, p6, p7, p8, p9, pl0, pll, plz,
p13, pl4, pl5, pl6, pl7, pl8, pl9, p20, p21, p22, pl],
lunspecified, TRUE, FALSE);

vl ‘»vertex_point = vertex_point (vl’, pl);
V2 ;. vertex_point := vertex_point ('v2’, pte);
v3 . vertex_point := vertex_point ('v3’, pbe);
V4 . vertex_point := vertex_point ('v4’, pre);

edgemO : edge_curve := edge curve(edgemQ’, v1, vi, spline, TRUE);
edgetl : edge curve := edge curve('edgetl’, v2, v2, circtop, TRUE);

edgeb2 : edge curve := edge curve(edgeb2’, v3, v3, circbase, TRUE);
edger3 : edge_curve := edge_curve('edger3’, v4, v4, circright, TRUE);
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oemOt : oriented_edge
oemOf : oriented_edge
oetlt : oriented_edge
oetlf : oriented_edge

oeb2t : oriented ed
oeb2f : oriented ed

oriented_edge (‘'oemOt’, edgemO, TRUE);
oriented_edge (‘'oemOf, edgemO, FALSE);
oriented_edge (‘oetlt’, edgetl, TRUE);
oriented_edge (‘oetlf, edgetl, FALSE);
oriented_edge (‘oeb2t’, edgeb2, TRUE);
oriented_edge (‘oeb2f, edgeb2, FALSE);

ge
ge

oer3t : oriented edge := oriented edge (‘oer3t’, edger3, TRUE);

loopt : edge_loop =

right_face : advance

END, PARAMETER,

oer3f : oriented_edge := oriented_edge (‘oer3f, edger3, FALSE);

loopb : edge_loop := edge_loop (loopb’, [oeb2f]);

loopmidt : edge_loop := edge_loop (loopmidt’, [oemOt));

looprt : edge_loop := edge_loop (looprt, [oer3t]);

loopbt . edge_loop := edge_loop (loopbt’, [oeb2t]);

looptf . edge_loop := edge_loop (looptf, [oetlf]);

loopmidf : edge_loop := edge_loop (loopmidf, [oemOf]);

looprf : edge_loop := edge_loop (looprf, [oer3f]);

bbase : face_outer_bound := face_outer_bound(’bbase’,Cloopb, TRUE);
htop : face_outer_bound := face_outer_bound(’btop’<loopt, TRUE) ;
pright : face_outer_bound := face_outer_bound(’bright’,”looprt, TRUE);
bmidt . face_bound := face bound ('bmidt’, loopmidt, TRUE) ;

bmidf . face_bound

bcyltop : face _bound :

bcylb : face_bound := face_bound (beylb’, loopbt, TRUE) ;
bcylm . face_bound := face_bound~{bcylm’, loopmidt, TRUE) ;
hcy2m : face_bound := face_bound ('bcy2m’, loopmidf, TRUE) ;
OCy2r : face_bound := face_bound ('bcy2r, looprf, TRUE) ;

cyl facel . advanced_face .:="advanced face ('cyl facel’,
Cyl face2 : advanced_face := advanced_face (‘cyl_face2’,
base_face . advanced_face :=

op_face “vadvanced_face :=

advanced_face (right face’, [bright], plright, TRUE);

edge_loop (loopt’, [oetlt]);

.= face_bound ('bmidf, Joopmidf, TRUE) ;
= face_bound ('bcylfop’, looptf, TRUE) ;

[beydtop, bcylm, bcylb], cyll, TRUE );
[bcy2m, bcy2r], cyl2, TRUE );
advanced_face (‘base_face’, [bbase], base, FALSE );

advanced_face ('top_face’, [btop], top, TRUE );
d face =

SCHEMA DATA cyl_un_bspl_ctxt;

END_SCHEMA_DATA;
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END_CONTEXT ;
(*
C.4.6 Swept_faces context

This context provides the faces needed to deficlesed_shellvith swept_surfacegeometry. A rational

rgvolution and a surface of linear translation. The closed shell is completed by planar faces.

Pprameter orc can be varied to re-locate origin and dimensions 110, 120, 130, 140 re-defined to change
s¢ale of figure.

CONTEXT swept_faces;
WITH aic_topology_bounded_surface;

PIARAMETER
orc . length_measure := 0.0;
110 . length_measure := 10.0;
120 . length_measure := 20.0;
130 . length_measure := 30.0;
140 . length_measure := 40.0;
trans . length_measure := -50.0;
ort . length_measure := orc + trans;
wil : REAL := 1.0;
w2 : REAL := 2.0;
origin . cartesian_point := cartesian_point (origin’,

[orc, orc, orc));

cartesian_point (pl’,
[10 + orc, orc, orc));

cartesian_point ('p2’,

[130 + orc, 110 + orc, orc));
cartesian_point ('p3’,

[[40 + orc, 120 + orc, orc));
cartesian_point ('p4’,

[120 + orc, 130 + orc, orc));
ptl Scartesian_point := cartesian_point ('ptl’,

pl : cartesian_point

p2 : cartesian_point_1

p3 : cartesian\point

p4 : carteSian_point

[[10 + orc, orc, ort]);

pt2 : cartesian_point := cartesian_point (pt2’
[I30 + orc, 110 + orc, ort]);

cartesian_point ('pt3’,
[[40 + orc, 120 + orc, ort]);

pt4 : cartesian_point := cartesian_point ('pt4’,
[20 + orc, 130 + orc, ort]);

pt3 : cartesian_point :

245

© 1SO 2001 — Al rights reserved


https://standardsiso.com/api/?name=a24de409858db5cd47de7102f11d6ca2

ISO/TS 10303-304:2001(E)

cartesian_point ('prl’,

prl : cartesian_point
[orc, orc, 110 + orc));

cartesian_point ('pr2’,
[orc, 110 + orc, 130 + orc));

cartesian_point (pr3’,
[orc, 120 + orc, 140 + orc));

cartesian_point ('pré4’,
[orc, 130 + orc, 120 + orc)]);

pr2 : cartesian_point

pr3 : cartesian_point

pr4 : cartesian_point

pback : cartesian_point := cartesian_point (‘pback’,

[orc, 130 + orc, orc]);
( base points *)
pbl : cartesian_point := cartesian_point ('pbl’, [orc , orc, ort]);

pb2 . cartesian_point := cartesian_point ('pb2’,
[orc, 130 + orc,~ort)]);
pos_x . direction := direction (pos_x, [1, 0, 0]);
pos_y . direction := direction (‘pos_y’, [0, 1, 0]);
pos_z . direction := direction (‘pos_z’, [0, O, 1]);
vec_ X . vector := vector ('vec_x, pos X, 1.0 ) ;
vec y . vector := vector ('vec_y’, pos.y, 1.0 ) ;

vec z . vector := vector ('vec_z', pos_z, 1.0 )~

al : axis2_placement 3d axis2_placement_3d> ('al’, origin,

POS_y, Pos_z);

a2 . axis2_placement_3d axis2_placement 3d (‘a2’, pback,

POS_y, Pos_z);

a3 : axis2_placement_3d axis2_placement_3d ('a3’, pbl,

pos_z, pos_X);

ad . axis2_placement_3d axis2 placement_3d (‘a4’, origin,
POS_X, POS_Y);

Arot : axisl placement := axisl placement (‘arot’, origin, pos_y) ;

—~
X

rational B-spline curye._of degree 3 +
translated and rotated copies *)
bspl : b_splineCeurve := bezier curve(bspl’, 3, [pl, p2,p3, p4],
lunspecified, FALSE, FALSE ) ||
rational_b_spline_curve ( [wl, w2, w2, wil]);
bsplt : bUspline_curve := bezier_curve(’bsplt, 3,
[ptl, pt2, pt3, pt4], 'unspecified, FALSE, FALSE ) ||
rational_b_spline_curve ( [wl, w2, w2, wl]);
bsplr : b_spline_curve := bezier_curve(bsplr, 3,
—___{prL, pr2, pr3, praffumspetified, FALSE, FACSE )

rational_b_spline_curve (Jwl, w2, w2, wl]);

(* swept surfaces + planes *)
srot : surface_of revolution := surface of revolution ('srot’,
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