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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 1SO technical committees. Each member body interested in a subject for which a
technical committee has been established has the right to be represented on that committee.
International organizations, governmental and non-governmental, in liaison with 1SO, also take part in
the work. SO cqllaborates closely with the International Electrotechnical Commission (IEC) on dl
matters of electrgi®chnical standardization.

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

Draft International Stan(@js adopted by the technical committees are circulated to the member bodies
for voting. Publication as@&ternati onal Standard requires approval by at least 75 % of the member
bodies casting avote.

Attention is drawn to the possi that some of the elements of this part of 1SO 10303 may be the
subject of patent rights. 1SO shall n@}; held responsible for identifying any or all such patent rights.

International Standard 1SO 10303-23 prepared by Technical Committee 1SO/TC 184, Industrial
automation and systems and integratior, gcommittee SC 4, Indudtrial data.

integration — Product data representation an hange:

L.

— Part 1, Overview and fundamental princ’f@s;

SO 10303 consists of the following parts, )@%the generd title Industrial automation systems and

— Part 11, Description methods: The EXPRE% nguage reference manual;

— Part 12, Description method: The EXPRESS-I I%age reference manual;

Q

— Part 21, Implementation methods: Clear text encodh@ the exchange structure;

/

— Part 22, Implementation method: Standard data access %{ace specification;

— Part 23, Implementation method: C++ language binding to thﬁndard data access interface;

— Part 24, Implementation method: C language binding to the stan%&ta access interface;

— Part 26, Implementation method: Interface definition language binéﬁ% to the standard data

access;

— Part 31, Conformance testing methodology and framework: General concepts;

— Part 32, Conformance testing methodology and framework: Requirements on testing laboratories

and clients;

Vil
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— Part 34, Conformance testing methodology and framework: Abstract test methods;

— Part 35, Conformance testing methodology and framework: Abstract tesbdador SDAI
implementations;

— Part 41, Integrated generic resources: Fundamentals of product description and support;
— Part 42,/Negrated generic resources: Geometric and topological representation;
— Part 43,%rated generic resources: Representation structures;

— Part 44, Integ%j generic resources: Product structure configuration;

— Part 45, Integrate(ﬁeéeric resource: Materials;

— Part 46, Integrated ger@éresources: Visual presentation;

— Part 47, Integrated generic/r(%‘g)urce: Shape variation tolerances;

— Part 49, Integrated generic res@ce: Process structure and properties;

— Part 101, Integrated application res@e: Draughting;

— Part 104, Integrated application resour 5 inite element analysis;

— Part 105, Integrated application resource: %@aﬁcs;

— Part 106, Integrated application resource: Build%onstruction core model;

Q

— Part 107, Engineering Analysis Core Application refe{éce model (EA C-ARM);
— Part 201, Application protocol: Explicit draughting; 60,

— Part 202, Application protocol: Associative draughting; @
— Part 203, Application protocol: Configuration controlled design; @L

— Part 204, Application protocol: Mechanical design using boundary re;‘rpsentation;
— Part 205, Application protocol: Mechanical design using surface representation;

— Part 207, Application protocol: Sheet metal die planning and design;

— Part 208, Application protocol: Life cycle management - Change process;
viii
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— Part 209, Application protocol: Composite and metallic structural analysis and related design;
— Part 210, Application protocol: Electronic assembly, interconnect, and packaging design;
— Part 212, Application protocol: Electrotechnical design and installation
— Part 213, Application protocol: Numerical control process plans for machined parts;
— Part 214éoplication protocol: Core data for automotive design;
7
— Part 215, Application protocol: Ship arrangement;

— Part 216, Appli(%n protocol: Ship moulded forms;

<

— Part 217, Applicatiof@)tocol: Ship piping;

— Part 218, Application pro‘@?l: Ship structures;

7
— Part 221, Application protoc&PFunctional data and their schematic representation for process

plant; @

— Part 222, Application protocol: Exc%e of product data for composite structures;

L

— Part 223, Application protocol: Exchang@ design and manufacturing product information for
casting parts;

— Part 224, Application protocol: Mechanical prA%definition for process plans using machining

features; O
e

— Part 225, Application protocol: Building elements us@xplicit shape representation;
— Part 226, Application protocol: Ship mechanical systems,®o,
— Part 227, Application protocol: Plant spatial configuration; 6£

— Part 229, Application protocol: Exchange of design and manufac@ product information for

forged parts; (p

— Part 230, Application protocol: Building structural frame: Steelwork;

— Part 231, Application protocol: Process engineering data: Process design and process specification
of major equipment;

— Part 232, Application protocol: Technical data packaging core information and exchange;
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— Part 301, Abstract test suite: Explicit draughting;
— Part 302, Abstract test suite: Associative draughting;
— Part 303, Abstract test suite: Configuration controlled design;
— Part 304, Abstract test suite: Mechanical design using boundary representation;
— Part 30@ stract test suite: Mechanical design using surface representation;
— Part 307, A&P&t test suite: Sheet metal die planning and design;
— Part 308, Abstr%uast suite: Life cycle management - Change process;
— Part 309, Abstract t@ e: Composite and metallic structural analysis and related design;
— Part 310, Abstract test s@/Electronlc assembly, interconnect, and packaging design;
— Part 312, Abstract test suite: @ectrotechnlcal design and installation;
— Part 313, Abstract test suite: Num@cal control process plans for machined parts;
— Part 314, Abstract test suite: Core da@ﬁar,automotive mechanical design;
s
— Part 315, Abstract test suite: Ship arrange@t;
— Part 316, Abstract test suite: Ship moulded f&%

2

— Part 317, Abstract test suite: Ship piping; Q/‘

@

— Part 321, Abstract test suite: Functional data and their sche %representatlon for process plant;

L

— Part 322, Abstract test suite: Exchange of product data for comp structures;

— Part 318, Abstract test suite: Ship structures;

— Part 323, Abstract test suite: Exchange of design and manufactu@oduct information for
casting parts;

— Part 324, Abstract test suite: Mechanicaldarct definition for process plans using machining
features;

— Part 325, Abstract test suite: Building elements using explicit shape representation;
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— Part 326, Abstract test suite: Ship mechanical systems;
— Part 327, Abstract test suite: Plant spatial configuration;

— Part 329, Abstract test suite: Exchange of design and manufacturing product information for
forged parts;

— Part 339)@bstract test suite: Building structural frame: Steelwork;

— Part 331%&3@ test suite: Process engineering data: Process design and process specification

of major equip 8}

— Part 332, Abstr%uast suite: Technical data packaging core information and exchange;
— Part 501, Applicatio@erpreted construct: Edge-based wireframe;

Q

— Part 502, Application int@eted construct: Shell-based wireframe;

*

— Part 503, Application interpr@d construct: Geometrically bounded 2D wireframe;
— Part 504, Application interpreteg@/s‘truct: Draughting annotation;

— Part 505, Application interpreted con§@ﬁt; Drawing structure and administration;
— Part 506, Application interpreted construQ@aughting elements;

— Part 507, Application interpreted construct: G%etrically bounded surface;

— Part 508, Application interpreted construct: Non-m@/fgld surface;

— Part 509, Application interpreted construct: Manifold s?r@e;

— Part 510, Application interpreted construct: Geometrically ggﬂed wireframe;
— Part 511, Application interpreted construct: Topologically boundegegrface;

— Part 512, Application interpreted construct: Faceted boundary reprégwtion;

— Part 513, Application interpreted construct: Elementary boundary representation;

— Part 514, Application interpreted construct: Advanced boundary representation;

— Part 515, Application interpreted construct: Constructive solid geometry;

Xi
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— Part 517, Application interpreted construct: Mechanical design geometric presentation;
— Part 518, Application interpreted construct: Mechanical design shaded representation;
— Part 519, Application interpreted construct: Geometric tolerances;

— Part 520, Application interpreted construct: Associative draughting.

2

The structure ojﬁis‘ International Standard is described in ISO 10303-1. The nhumbering of the parts of
the Internationa %qndard reflects its structure:

— Parts 11to 1%cify the description methods,

— Parts 21 to 26 spe@ the implementation methods,

— Parts 31 to 35 specify t@ 5onformance testing methodology and framework,
— Parts 41 to 49 specify the ﬁ;@rated generic resources,

— Parts 101 to 107 specify the im@ated application resources,

— Parts 201 to 232 specify the applic&(@ protocols,

*

N

X

— Parts 301 to 332 specify the abstract te ites, and

— Parts 501 to 520 specify the application interpgated constructs.

G

Should further parts be published, they will follow the s numbering pattern.
: @x B is for information only.
®O’

Annex A forms a normative part of this part of ISO 10303

Xli
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I ntroduction

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

This Internatioué?;andard is organized as a series of parts, each published separately. The parts of ISO
10303 fall into of the following series: description methods, integrated resources, application
integrated constrﬁ:% application protocols, abstract test suites, implementation methods, and
conformance testing%e series is described in ISO 10303-1. This part of ISO 10303 is a member of the
implementation metho Eseries.

This part of ISO 10303 spe@s a C++ language binding to the standard data access interface (SDAI).
SDAI is the access interface §@@gification to data which has been defined using ISO 10303-11. SDAI is
specified in ISO 10303-22. /

Computer application systems a@implemented using computing or definition languages. The
specification of the functionality defin{& in 1ISO 10303-22 in a particular computing or definition
language is referred to as an SDAI Iang@e binding. Since there are many computing and definition
languages, many SDAI language bindings% possible.

L

Readers of this part of ISO 10303 are advise@hat this part of 1ISO 10303 presupposes a working
knowledge of the functionality of the SDAI which |%scribed in ISO 10303-22. Moreover, this part of
ISO 10303 presupposes a working knowledge of ++ programming language. The source for the
C++ programming language is specified in the norrh% references of this part of ISO 10303.

Major subdivisions of this part of ISO 10303 are: O@/‘
— language binding characteristics, constants and data? found in clauses 4 and 5;
— language bindings to SDAI operations and error handling % in clauses 6 and 7.

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

Part 23:

| mplementation methods: C++ language binding to the standard
data acc terface

®
1 Scope Oé

Thispart of ISO 10303 spe% theimplementation of the functional interface specified in the standard
data access interface (SDAI),@ 10303-22, in the C++ programming language.

The following are within the Scope@/gﬂs part of 1SO 10303:
— access to and manipulation o{ﬁata types and entities which are specified in ISO 10303-22;

— convenience functions suitable toﬁ language binding;

A
— binding of functions to operations an%butes specified in ISO 10303-22 with the linking of
application schema definition at either comp&-time or run-time;

— implementation mechanisms for the handlir%f errors as specified in ISO 10303-22;

— implementation mechanisms for the validation o%straints as specified in ISO 10303-22.

The following is outside the scope of this part of ISO 1030 @

2 Normativereferences VA

— all items listed as out of scope in ISO 10303-22.

The following normative documents contain provisions which, through ref%sﬂ in this text,
constitute provisions of this part of 1SO 10303. For dated references, subsequent dments to, or
revisions of, any of these publications do not apply. However, parties to agreements based on this part
of 1SO 10303 are encouraged to investigate the possibility of applying the most recent editions of the
normative documents indicated below. For undated references, the latest edition of the normative
document referred to applies. Members of ISO and IEC maintain registers of currently valid
International Standards.
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Ellis, Margaret A. and Bjarne Strousfr, The Annotated C++ Reference Manual, Addison-Wesley
Publishing Company, New York, 1990.

|EEE Standard for Binary Floating-Point Arithmetic, ANSI/IEEE Std 754-1985.

ISO/IEC 8824-1:198, Information technology - Abstract Syntax Notation One (ASN.1):
Foecification of basic notation.

ISO 10303-1:@Igdustrial automation systems and integration - Product data representation and
exchange - Part 1.¢8~‘erview and fundamental principles.

ISO 10303-11:199 | rial automation systems and integration - Product data representation and
exchange - Part 11: D ion methods: The EXPRESS language reference manual .

ISO 10303-21:199 Industri@tomtion systems and integration - Product data representation and
exchange - Part 21: Implementa®1 methods: Clear text encoding of the exchange structure.

ISO 10303-22:198, Industrial automg#tdn systems and integration - Product data representation and
exchange - Part 22: Implementation m&ﬂods: Sandard data access interface.

ISO 10303-31:199 Industrial automation;@ems and integration - Product data representation and
exchange - Part 31: Conformance testing n‘et!%logy and framework: General concepts.

%
3 Definitions and abbreviations é

&

For the purposes of this part of ISO 10303, the followi finitions and naming conventions apply.
3.1 Definitions ’é
3.1.1 Termsdefined in 1 SO 10303-1 ®O’

This part of ISO 10303 makes use of the following terms defined in 10303-1:
— application; @L
— application protocol; (p
— data;

— implementation method;

— information;
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