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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. 1SO collaborates closely with the International Electrotechnical Commission (IEC) on dl

N £ 1 . - L - | (] L. i
mMgitersorerectrotecnnicar starciar trZatronT.

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

Drgft International Standards adopted by the technical committees are circulated to themember bodlies
for{voting. Publication as an International Standard requires approval by at least. 75% of the member
bodglies casting avote.

Attention is drawn to the possibility that some of the elements of this part)of 1SO 10303 may belthe
sulyject of patent rights. 1SO shall not be held responsible for identifying.any or all such patent right

Y

al

International Standard 1SO 10303-23 was prepared by Technical Committee 1ISO/TC 184, Industfi
automation and systems and integration, Subcommittee SC 4, Industrial data.

SO 10303 consists of the following parts, under the generd title Industrial automation systems and
integration — Product data representation and exchange:

— Part 1, Overview and fundamental principles;

— Part 11, Description methods: fiie EXPRESS language reference manual;

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

— Part 21, Implementation methods: Clear text encoding of the exchange structure;
— Part 22, Implertentation method: Standard data access interface specification;
— Part 28;Implementation method: C++ language binding to the standard data access interface;

— Patt 24, Implementation method: C language binding to the standard data access interface;

— Part 26, Implementation method: Interface detinition language binding 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 Intpgrmpd gnnprir‘ resaurces: Geometric and Tnpnlngir‘nl rplnrpcpnmtinn;

— Part 43, Integrated generic resources: Representation structures;

— Part 44, Integrated generic resources: Product structure configuration;

— Part 45, Integrated generic resource: Materials;

— Part 46, Integrated generic resources: Visual presentation;

— Part 47, Integrated generic resource: Shape variation-talerances;

— Part 49, Integrated generic resource: Process struicture and properties;

— Part 101, Integrated application resource: ‘Draughting;

— Part 104, Integrated application resource: Finite element analysis;

— Part 105, Integrated applicationfesource: Kinematics;

— Part 106, Integrated application resource: Building construction core model;
— Part 107, Engineering Analysis Core Application reference model (EA C-ARM);
— Part 201, Application protocol: Explicit draughting;

— Part 202, Application protocol: Associative draughting;

— Part 203, Application protocol: Configuration controlled design;

— Part 204, Applicafion protocol: Mechanical design using boundary representation;
— 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 214, Application protocol: Core data for automotive design;
— Part 215, Application protocol: Ship arrangement;

— Part 216, Application protocol: Ship moulded forms;

— Part 217, Application protocol: Ship piping;

— Part 218, Application protocol: Ship structures;

— Part 221, Application protocol: Functional data and)their schematic representation [for process
plant;

— Part 222, Application protocol: Exchange of\product data for composite structures;

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

— Part 224, Application protocol;"Mechanical product definition for process plans using machining
features;

— Part 225, Application protocol: Building elements using explicit shape representatio

—

— Part 226, Application protocol: Ship mechanical systems;
— Part 227, Application protocol: Plant spatial configuration;

— Part 229, Application protocol: Exchange of design and manufacturing product information for
forged parts;

— 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:

— Part 302, Abstract test suite:

— Part 303, Abstract test suite:

— Part 304, Abstract test suite:

Explicit draughting;
Associative draughting;
Configuration controlled design;

Mechanical design using boundary representation;

— Part 305, Abstract test suite:

— Part 307, Abstract test suite:

— Part 308, Abstract test suite:

— Part 309, Abstract test suite:

— Part 310, Abstract test suite:

— Part 312, Abstract test suite:

— Part 313, Abstract test suite:

— Part 314, Abstract test suite:

— Part 315, Abstract test suite:

— Part 316, Abstract test suité:

— Part 317, Abstract test\suite:

— Part 318, Abstract'test suite:

Mechanical design using surface representation;
Sheet metal die planning and design;

Life cycle management - Change process;

Composite and metallic structural-analysis and related
Electronic assembly, interconnect, and packaging des
Electrotechnical design and installation;

Numerical contrel process plans for machined parts;
Core data for automotive mechanical design;
Ship<arrangement;

Ship moulded forms;

Ship piping;

Ship structures;

— Part 321,-Abstract test suite: Functional data and their schematic representation for p

— Part:322, Abstract test suite:

Exchange of product data for composite structures;

& Part 323, Abstract test suite: Exchange of design and manufacturing product info

design;

an,

focess plant;

fmation 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 330 _Abstract test suite: Rllilding structural frame: Steelwork:

— Part 331, Abstract test suite: Process engineering data: Process design and praocess specification
of major equipment;

— Part 332, Abstract test suite: Technical data packaging core information and exchamge;
— Part 501, Application interpreted construct: Edge-based wireframe;

— Part 502, Application interpreted construct: Shell-based wireframe;

— Part 503, Application interpreted construct: Geometrically bounded 2D wireframe;
— Part 504, Application interpreted construct: Draughting annotation;

— Part 505, Application interpreted construct: Drawing structure and administration;
— Part 506, Application interpreted egnstruct: Draughting elements;

— Part 507, Application interpreted construct: Geometrically bounded surface;

— Part 508, Applicationinterpreted construct: Non-manifold surface;

— Part 509, Application interpreted construct: Manifold surface;

— Part 510, Application interpreted construct: Geometrically bounded wireframe;

— Part:611, Application interpreted construct: Topologically bounded surface;

& Part 512, Application interpreted construct: Faceted boundary representation;

— 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.

Th
the

Sh

An

e structure of this International Standard is described in ISO 10303-1. The numbering\of
 International Standard reflects its structure:

— Parts 11 to 12 specify the description methods,

— Parts 21 to 26 specify the implementation methods,

— Parts 31 to 35 specify the conformance testing methodology-and framework,
— Parts 41 to 49 specify the integrated generic resourcess

— Parts 101 to 107 specify the integrated application-resources,

— Parts 201 to 232 specify the application protocols,

— Parts 301 to 332 specify the abstracttest suites, and

— Parts 501 to 520 specify the application interpreted constructs.

ould further parts be published, they will follow the same numbering pattern.

nex A forms a normative) part of this part of ISO 10303. Annex B is for information only.

Xli

the parts of
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I ntroduction

ISO 10303 is an International Standard for the computer-interpretable representation and
product data. The objective is to provide a neutral mechanism capable of describing p

exchange of
roduct data

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

sharing product databases and archiving.

This International Standard is organized as a series of parts, each published separately. Tk
10B03 fall into one of the following series: description methods, integrated resources,

e parts of ISO
application

integrated constructs, application protocols, abstract test suites, implementation m¢thods, and
copformance testing. The series is described in ISO 10303-1. This part of ISO 10303 is a member of the

implementation methods series.

This part of ISO 10303 specifies a C++ language binding to the standard data access intel
SDAIl is the access interface specification to data which has been defined using ISO 10303
specified in ISO 10303-22.

Camputer application systems are implemented using)computing or definition langu
specification of the functionality defined in ISO 10303-22 in a particular computing or
language is referred to as an SDAI language binding.*Since there are many computing a
languages, many SDAI language bindings are possible.

Rgaders of this part of ISO 10303 are advised that this part of ISO 10303 presuppose
k
ISP 10303 presupposes a working knowledge of the C++ programming language. The s
C++ programming language is spécified in the normative references of this part of ISO 10

>

Major subdivisions of this part-of ISO 10303 are:

— language hindings to SDAI operations and error handling found in clauses 6 and 7.

— language binding.characteristics, constants and data types found in clauses 4 and %

face (SDAI).
-11. SDAI is

ages. The
definition
nd definition

s a working

pwledge of the functionality of the SDALwhich is described in ISO 10303-22. Moreover, Iﬂs part of

urce for the
B03.

Xiii
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INTERNATIONAL STANDARD I SO 10303-23:2000(E)

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

Part 23:

| mplementation methods: C++ language binding to the standard
dgtaaccessinterface

1 [Scope

Thyspart of SO 10303 specifies theimplementation of the functional interface specified in the standprd
data access interface (SDAI), 1SO 10303-22, in the C++ programming language.

The following are within the scope of this part of SO 10303:
— access to and manipulation of data types and entitiesswhich are specified in ISO 10303-22;
— convenience functions suitable to this language‘binding;

— binding of functions to operations and attributes specified in ISO 10303-22 with the linking of
application schema definition at either conipile-time or run-time;

— implementation mechanisms forthe handling of errors as specified in ISO 10303-22
— implementation mechanisms for the validation of constraints as specified in ISO 10303-22.
The following is outside thie,;scope of this part of ISO 10303:

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

2 [Nor mative r efer ences

Xt
Gte-provisiens—o part-6f+S0-10303- . es-subseguent-amene 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.

© 1SO 2000 — All rights reserved
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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.

IS

ex

IS

IS

IS

IS

Fo

Th

D 10303-1:199, Industrial automation systems and integration - Product data representation
thange - Part 1: Overview and fundamental principles.

D 10303-11:199 Industrial automation systems and integration - Product data representation
thange - Part 11: Description methods: The EXPRESS language reference manuab.

D 10303-21:199 Industrial automation systems and integration - Product,data representation
thange - Part 21: Implementation methods: Clear text encoding of the.exehange structure.

D 10303-22:198 Industrial automation systems and integrationd- Product data representation
thange - Part 22: Implementation methods: Standard data aceess interface.

D 10303-31:199 Industrial automation systems and integration - Product data representation
thange - Part 31: Conformance testing methodol ogyand framework: General concepts.

Definitions and abbreviations

r the purposes of this part of ISO 10303, the following definitions and naming conventio

L Definitions

1.1 Termsdefined in 1SO 10303-1

is part of ISO 10303 makes use of the following terms defined in ISO 10303-1:

— application;

and

and

and

and

and

ns apply.

— application protocor;
— data;
— implementation method;

— information;

© 1SO 2000 — All rights reserved
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— information model;
— product information model;

— structure.

3.1.2 Termsdefined in SO 10303-11

This part of ISO 10303 makes use of the following terms defined in ISO 10303-11:
— complex entity data type;

— data type;

— entity;

— entity data type;

— entity instance;

— instance;

— population;

— value.

3..3 Termsdefined in 1 SO 10303-22

This part of ISO 10303 makes-use of the following terms defined in ISO 10303-22:
— application schema,;

— concurrent.access;

— constraint;

-=current schema;

— external schema;
— foreign schema;

— identifier;

© 1SO 2000 — All rights reserved
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— implementation class;
— iterator;
— native schema;

— repository;

3.

— schema instance;
— SDAI-model;
— session;

— validation.

1.4 Termsdefined in The Annotated C++ Reference M anual

This part of ISO 10303 makes use of the following terms)defined in The Annotated C++|Reference

M4

nual:

— base class;

— C++ programming language;
— class;

— derived class;

— lvalue;

— member fungtion;

— placement;

— vittdal base class;

— user-defined conversion operator.

© 1SO 2000 — All rights reserved
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3.1.5 Term defined in |EEE standard

This part of ISO 10303 makes use of the following term defined in the IEEE standard for binary floating-
point arithmetic:

— NaN.

3.1.6 Other definitions

Far the purpose of this part of ISO 10303, the following definitions apply.

3.1.6.1 accessor member function: a member function of a C++ class that is used to’set, retrigve, unset

(0]

=

3.1.6.2 convenience function: a function provided by a language binding in order to provid

CO

3.1

3.1
co

3.1

3.1

<T
0

=

3.1
0

=

3.1
Ld

3.1

test an attribute of that class.

venient implementation.
.6.3 copy constructor: a C++ constructor which makes a-¢apy of an instance of the san

.6.4 deep copy: a copy of an instance of a class in which member objects pointed to are
hied.

.6.5 default constructor: any C++ constructor which takes no arguments.
.6.6 handle: an abstract data type which’consists of a reference to a C++ class. A handle
> may hold a null reference (i.e. a reference to no instance) or a reference to an instance

a reference to an instance of asubclass of type <T>.

6.7 narrow: to assign ammobject reference of a given class to an object reference of a d
the given class.

.6.8 primitive: caterm used to describe the following EXPRESS data types, INTEGE
GICAL, BOOLEAN, STRING, BINARY, and their corresponding C++ data types.

.6.9 receiver: an instance upon which a specified member function is invoked.

e a more

ne class.

recursively

to class type

of class <T>

erived class

R, REAL,

3.1

610 release: to indicate to the SDAI implementation that an object will not be used age‘in.

3.1.6.11 SDAI operation: an operation defined in clause 10 of ISO 10303-22.

3.1.6.12 shallow copy: a copy of an instance of a class in which member objects pointed to are not
copied.
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3.1.6.13 widen: to assign an object reference of a given class to an object reference of a base class of
the given class.

3.2 Abbreviations

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

0 as 10 point
ping of SDAI
++ language
puld not be

cPp C++

IDL Interface Definition Language

Repo Repository

RO Read-Only

RW Read-Write

SDAI Standard Data Access Interface
3.B Typographical conventions
Far the purposes of this part of ISO 10303, C++language statements shall be presente
Cqurier font. The C++ language statements are'presented as a syntactically complete map
elements. However, this part of ISO 10303 is'not designed to be a compilable document. G
statements specified in this part of IS©-10303 designate required functionality and sh
interpreted as restricting implementation techniques. C++ language statements are generally separated
frgm text; however this is only for the*purpose of clarity. The notation “<T>" shall be used ta

an

arbitrary data type “T".

EXAMPLE - 1 Thisexampleillustratesa C++ language statement in 10 point Courier font.

class foo { },

Over allrequirements

represent

4,

L Char acteristics of the binding functions

If a parameter to a function has an invalid value, the behaviour is not defined in this part of ISO 10303.

EXAMPLE - 2 This example describes possible invalid val ues.

Aninvalid value may correspond to values such as a value outside the domain of the function, a pointer
outside the address space of the program, a null pointer, or an index out of range for an aggregate.
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The SDAI implementation need not implement the type declarations given in this part of ISO 10303
identically. However, the SDAI implementation shall present types which shall be equivalent, from the
point of view of the user of the type, with the types prescribed in this part of ISO 10303.

For each function specification in this part of ISO 10303 which maps to an SDAI operation, the
correspondence between the operation’s SDAI input/output, as specified in ISO 10303-22, and its C++
language equivalent are provided.

Table1 - Argumentsand return values

BDAI/EXPRESS/IDL |n argument Out argument Return val|ue

INTEGER Integer Integer& Integer

REAL Real Real& Real

BOOLEAN sdaiBoolean sdajiBoolean& sdaiBoolefin

HOGICAL sdaiL ogical sdail ogical & sdaiLogical

HNUMERATION <Enum> where <Enunr=is <Enum>& <Enum>

the name of an enumeration

STRING const char* char*& char*

Aggregate <S>, const S_var& S var& S var

BINARY

SELECT <S> const S_var& S var& S var

ANY eonst Any_var& Any_var& Any_var

BNTITY <E> const E_ptr& E_ptr& E_ptr
Arguments to functions are classified as ‘in’ arguments and ‘out’ arguments. ‘In’ arguments are read-
onjywith respetto the function ‘out’ argumeng may beread-writ with respetto the function Exgept
where otherwise noted, the data types which are used jor arguments and return values are given in
table 1.

EXPRESS TYPE types are treated according to the method prescribed for the underlying type.
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4.2 Language specific features

4.2.1 Namesof types and operations

Except where otherwise noted, the bindings of the names of operations and types to names in the C++
SDAI implementation shall be accomplished as follows. EXPRESS names for data types including
SELECT datatypes, ENUMERATION data types, ENTITY data types, aggregate data types, and defined

by

es shall be m:::plnpd to C++ names as follows: the C++ name shall he m(::ur‘ﬂy the

same as the

EX
ch
of

sh
EX
be|

4,

Th
im
W
S
ag
in

4.

Th

plementation. The term ‘release’ is defined with respect to an object’s handle or containin

pregate. Beyond.any specified errors, the behaviour of operations on released objects ig

PRESS name except that the first character of the C++ name shall be uppercase
aracters shall be lowercase. This mapping shall also apply to EXPRESS schema names.
FXPRESS attribute names shall be exactly the same as the EXPRESS name exeept that
all be lowercase and the name shall be followed by an underscore (“_")., lv'the cas
PRESS ENTITY data type <T> ends with the suffix “_ptr” or“_var”, the firstletter of the su
uppercase in the corresponding C++ class hame.

EXAMPLE 3 - This exampleillustrates a mapping from an EXPRESS typename to a C++ type name:

in EXPRESS:

tH s IS a sAMPLE Nane
in C++:

This_is_a_sanpl e_nane

in EXPRESS:
speci al _case_var
in C++:

Speci al _case_Var
.2 Memory management
is part of ISO 10303 does not Specify the implementation of memory management i

nen an object is released, either explicitly or implicitly, through its handle or containing agg
Al implementation may behave as if the object will no longer be addressed through th

this part of IS©~10303.
B Binding styles

is-document describes three binding styles for a C++ language binding to the SDAI: a) ¢

hnd all other
The mapping
all characters
e where the
ffix shall

h an SDAI

) aggregate.
regate, the
ht handle or
not specified

arly binding

AL W lata hindin anlhvs_and hindin
\v | T \v

on

@

fal o mivadd
Yy ) CtCTon IO g~ oty TG G AT O oot

Early binding functionality is to be provided by translating application schemas into the C++ classes
specified in this binding and linking the resulting code into the SDAI implementation. This instantiation
shall also include schema-dependent classeSdbena_i nst ance, Model _content s, and

Appl i cation_i nstance. The portions of the binding designated by the following late binding

co

mpiler directive:
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ef i ne SDAI _CPP_LATE_BI NDI NG

need not be included in the early bound SDAI implementation. The classes based on the
SDAI _di ctionary_schema in ISO 10303-22 need not be instantiated.

Late binding functionality shall be provided by implementing the functions designated in this binding
by the late-binding compiler directive. Dictionary classes shall be instantiated. Application schemas need

n

Sc
Mi

sp
clg

pr
SO

Fo

Fo

na

ma

c

E

he translated into classes and linked into the SDAI implpmpntminn Qr‘hpmn-dplnnndp Nt classes for

hema_i nst ance,Mbdel _cont ent s,and Appl i cati on_i nst ance need notbe proyided.

ked binding functionality shall be provided by translating application schemasto the Ci++ classes

pcified in this binding and linking the resulting code into the SDAI implementationSchemafdependent

ss forSchema_i nst ance, Model _contents, and Appl i cati on_i gstance shallf be

pvided. The functionality designated by the late-binding compiler directive shall be inclyded in the

Al implementation. Dictionary classes shall be instantiated.

Constants and data type definitions and global-functions

JL SDAI namespace

rimplementations wheranespace is available; all declarations of C++ classes and types g¢lescribed

this part of ISO 10303 shall be enclosed-in~an outermost C++ langaags pace namedSDA .

r implementations whemanmespace is<pot available, the name scoping provided by:

respace SDAI {

class T { };

y be provided by

pss SDAI T { ¢

ch application schema shall be mapped to ararespace whose name shall be the name of the
EXPRESS'SCHEMA mapped according to 4.2.1. All declarations of C++ classes and types derived from
the EXRRESS application SCHEMA shall be contained inrthisespace. The application schema
nanespace shall not be nested in tI8DAl nanespace.

If the implementation supports only a single application protocol, and therefore, does not require
nanespace, it need not be used.

5.2 EXPRESS built-in constants

The EXPRESS built-in constants for attribute values shall be represented by the C++ language constants
which are given in table 2.
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Table 2 - EXPRESS built-in constants

EXPRESS Constant name C++ datatype
FALSE SDAI::sdaiFALSE SDAI::sdaiBOOL
TRUE SDAI::sdaiTRUE SDAI::sdaiBOOL
UNKNOWN SDAI::sdaiUNKNOWN SDAI::sdaiLOGICALE
Al SDAI::PI SDAI::Real
JONST_E SDAI:E SDAI::Real

5.8 EXPRESS attribute data types
The data types of EXPRESS shall be represented by C++ 'data types as described below.
5.8.1 Primitive datatypes

The SDAI namespace shall contain the followiAg C++ types for the primitive data types.
5.8.1.1 Integer

The following C++ types shall représent the integer values:

Type Name Range

Integer 2**31to 2**31-1
ULong O0to 2**32-1

Short -2**15t02* 15-1
UShort Oto 2**16-1

There shall'also be a tyf&t et , that represents an 8-bit quantity.

Th N y Ch y y oG . v |Ue
of 2 ** 31 - 1 shall designate an unset EXPRESS INTEGER. This representation does not prohibit the
typel nt eger as a C++ class.

10
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5.3.1.2 Real

The EXPRESS REAL data type shall be represented by a C++ typeRa#led The C++ typdReal

shall be equivalent in functionality to the IEEE double precision floating point number. The value of
NaN shall designate an unset EXPRESS REAL. This representation does not prohibit the definition of
the typeReal as a C++ class.

Th

e

>

Th
TF

Th
ing

may be implemented:
int isNaN(double d) { return (d !'=4d); }

B.1.3 Logical

Um sdai Logi cal { LFalse, LTrue, LUnset, LUnknown };

e enumerators of the enum sdaiLogical shall correspond to the'states EXPRESS FALSE
UE, unset, and EXPRESS UNKNOWN respectively.

e C++ classdai LOG CAL shall implement the beRaviour of the EXPRESS LOGICA
luding support for the relational operators. The following class definition specifies the be

the LOQ CAL type:

cl

pu
sd

ass sdaBOOL;

pss sdai LOA CAL {
bl i c:

pi LOG CAL() ;

The default constructor shall cteate an instance whose value is unset.

sd

pi LOG CAL(sdai Logi cal state);

Thiis function shall.construct an instance whose state is specified by the argiratet

sd

pi LOG CAL(¢onst sdai LOG CAL& source);

This function shall construct a copy from théai LOG CAL sour ce.

sd

e EXPRESS LOGICAL data type shall be represented by the following.C++ enumeration:

>

F, EXPRESS

L type,
rhaviour of

(YOG CAL(int 1);

This function shall construct an instancesdi LOG CAL from ani nt argument. If the value df is
0, the value of the new instance shall be FALSE; otherwise, the value of the instance shall be TRUE.

sd

ai LOd CAL(const sdaBOOL& boo);

This function shall construct an instance dfi LOG CAL from an instance of sdB0OOL. If the value

©IS

O 2000 - All rights reserved
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of boo is SDAI ::sdai TRUE, the new value shall b&True; if the value of boo is
SDAI : : sdai FALSE, the new value shall hd-al se; if the value oboo is unset, the new value shall
beLUnset .

operator int() const;

This operator function shall convert the receiver to a Cnt+. If the value of the receiver is FALSE,
the function shall return 0, otherwise the function shall return 1. If the value of the receiver is unset, the
fumction shall set the error code:

sdpi VA _NSET /1 val ue unset
e value of the receiver is UNKNOWN, the function shall set the error code:

sdpi VT_NVLD /1 invalid value type
oper at or sdai Logi cal () const;
This operator shall convert from an instance of ddas LOGICADto an instance of enum sdaiL¢gical.

sdpi LOG CAL& operat or =(const sdai LOG CAL& t)

Thiis function shall assign a value for a variable of:tyai LOG CAL or sdai BOCL ori nt tofthe
reg¢eiver. For amt argument, the function shajtfollow the rules of thie user-defined convgrsion

LOA CAL oper at or <=(\const sdai LOG CAL& t) const;
LOA CAL operat or ¥=(const sdai LOG CAL& t) const;

sdpi LOG CAL oper at or ==(const sdaiLOG CAL& t) const;
sdpi LOG CAL operator! =(const~sdai LOG CAL& t) const;
sdpi LOG CAL operat or< (const~sdai LOG CAL& t) const;
sdpi LOG CAL operator> (const sdai LOG CAL& t) const;
[
[

These relational operators shall obey the rules for the comparison of EXPRESS LOGICAL types as
defined in 8.1.4 of\ISO 10303-11. If either operand is unset, the return value shall be UNKNOWN.

sdpi LOG CALY oper at or &&( const sdai LOG CAL& t) const; // EXPRESS AND oper at for
sdpi LOG.CAL operator]|| (const sdai LOG CAL& t) const; // EXPRESS OR oper at of
sdpi LOG.CAL operat or”™(const sdai LOd CAL& t) const; // EXPRESS XOR oper at of
sdpi.L@3 CAL operator!() const; // EXPRESS NOT operator

These logical operators shall obey the rules for the logical operators as defined in 12.4 of ISO 10303-11.
If either operand is unset, the return value shall be UNKNOWN.

int exists() const;

This function shall test whether the receiver has been set. If the receiver is unset, it shall return 0O;
otherwise, it shall return 1.

12
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idnullify();

This function shall change the receiver to an unset state.

b

co

/1 end of class definition for sdai LOE CAL
nst sdai LOG CAL UNKNOAN( LUnknown) ;

This declaration shall create the global constant UNKNOWN instance.

5.

Th

en

Th
TF

Th
S
BC

[

cl
pu
sd

Th

sd

Th

sd

Th

sd

Th
the

3.1.4 Boolean
e EXPRESS BOOLEAN data type shall be represented by the following C++ €numerati
Um sdai Bool { BFal se, BTrue, BUnset };

e enumerators of the enwdai Bool shall correspond to the states EXPRESS FALSE, E
UE, and unset respectively.

e C++ classdai BOCL shall implement the behaviour of the EXPRESS BOOLEAN type--it

bport for the relational operators. The following class)définition specifies the behav
)OLEAN type:

nss sdai BOOL {

plic:

ai BOOL() :

e default constructor shall create an inStance whose state is unset.

ai BOOL(sdai Bool state);

is function shall construct.aniinstance whose state is specified by the argiratet
ai BOOL(const sdai~BOOL& source);

is function shall':construct a copy from theéai BOOL.

ai BOOL(int~'1);

is function shall construct an instancesdfai BOOL from ani nt argument. If the value dof i$

KPRESS

ncluding
our of the

D

 value of the new instance shallBfeal se; otherwise, the value of the instance shalBde u

sd

ai BOOL(const sdai LOd CAL& | ogical);

This function shall construct an instancesdfii BOOL from asdai LOG CAL argument. If the value
of | ogi cal is TRUE, the value of the new instance shall be TRUE. If the vall®gifcal is
FALSE, the value of the new instance shall be FALSE. If the valuegif cal is unset, the value of

© 1SO 2000 — All rights reserved
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the new instance is unset. If the valué ofji cal is UNKNOWN, the value of the new instance is

unset, and the function shall set the error code:

sdai VT_NVLD /1 Invalid val ue type.

operator int() const;

This function shall convert the receiver to a G+## . If the value of the receiver is FALSE, the

fu:tction shall return 0, otherwise the function shall return 1. If the value of the receiveris
fumction shall set the error code:

sdpi VA _NSET /1 val ue unset

oper at or sdai Bool () const;

This operator shall convert an instance of ctadai BOOL to an instapnce/of enusdai Bool.
sdai BOOL& operator=(const sdaiLOGICAL& t);

Thiis function shall assign a value for a variable of tygai K@A CAL or sdai BOOL orint to

regeiver. For ani nt argument, the function shall follow thetules of thei nt user-defined conversi
If fhe argument is UNKNOWN, the function shall set the.error code:

sdpi VT_NVLD /llnvalid val ue\ type.

sdpi LOG CAL oper at or==(const sdaitO3 CAL& t) const;
sdpi LOG CAL operator!=(const sdai LOG CAL& t) const;
sdpi LOG CAL operat or< (constssdai LOG CAL& t) const;
sdpi LOG CAL operator> (copst  sdai LOG CAL& t) const;
sdai LOG CAL operat or<= (.const sdai LOGd CAL& t) const;
sdpi LOG CAL oper at or >=.(\const sdai LOG CAL& t) const;

relational operators.shell obey the rules for the comparison of EXPRESS LOGICAL types
defined in 8.1.4 of ISO,10303-1IE.either operand is unset, the return value shall be UNKNOWN,

/1| EXPRESS AND oper at or

sl[dai LOG CALoper at or &&( const sdai LOd CAL& t) const;
/1] EXPRESS' OR oper at or
sdpi LOG-CGAL operator||(const sdai LOGd CAL& t) const;
/1| EXPRESS XCOR oper at or
sdpic’kbOd CAL oper at or *(const sdai LOG CAL& t) const;

unset, the

the

as

/1 SSNOF—Ooperator

sdai LOG CAL operator! () const;

Theselogical operators shall obey therulesfor thelogica operatorsas defined in 12.4 of ISO 10303-11

If either operand is unset, the return value shall be UNKNOWN.

14
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int exists() const;

Thisfunction shall test whether thereceiver hasbeen set. If thereceiver isunset, thefunction shall return
0; otherwise, the function shall return 1.

void nullify();

This function shall change the receiver to an unset status.

}:;|// end of class definition for sdai BOOL
const sdai BOOL FALSE( BFal se);

const sdai BOOL TRUE( BTrue);

const sdai BOOL UNSET( BUnset) ;

These declarations shall create the global constants sdai FALSE, sdai TRUE and.sdai UNSET.
5.8.1.5 String
The EXPRESS STRING data type shall be represented by the C++ class St r i ng_var , which shall

coEtdn achar* value which shall point to a null-terminated string. The single character C++ strjng
consisting of the character ‘\xFF’ shall represent an unset string. T he class definition shall be as follows:

clpss String_var {

puplic:
String var();

This function shall create an instance which-points to a C++ string shasof is zero.

S

—

Fing_var(char* s);
This function shall create an instance which points tetier * referenced byg.

S

—

Fing _var(const String_var& s);
This function shall create an instance which points to a copy of the C++ stang in
~Sring_var();

This functign,Shall destroy the C++ string referenced by the receiver.

String\war &operator=(char* s);

ThisTunction shall release the C++ sfring referenced by the receiver, and assiparnfies 1o the
receiver.

String _var &operator=(const String varé& s);

This function shall release the C++ string referenced by the receiver, and assign a copy of the C++ string
s to the receiver.

15
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operator char*();

Th

isfunction shall return a pointer to the char * referenced by the receiver.

operator const char*() const;

Th

isfunction shall return aread-only pointer to the char * referenced by the receiver.

char &operator[](ULong 1);

Th

=)

c

b

Th
of

Th
de

c

pu
St

Th
Si

S

—

Th

S

~

Th

ar operator[](ULong 1) const;

SO 10303 if | isout of range.
NOTE - For adescription of how this classis used in CORBA implementations, see[1], section 16.7.

e C++ class Stri ng shall implement the EXPRESS STRING data type. The followi
finition specifies the behaviour of ter i ng type:

ass String : public String var {

plic:
Fing();

is function shall create an instance of the cBigs ng. This class shall contain a C++ string
zeof is zero.

Fi ng(char* p);

is function shall create'an instance of cl@ssi ng. This class shall contain tledhar * p.

i ng(const String& s);

is function shall create an instance of cl8ssi ng with the same C++ string value of ]

fupction shall\perform a deep copy so that subsequent changes to the new instance shall n
in the original Strings.

sfunction shall return areferenceto the character at position | . The behaviour isnot specifiedin llhis
paft of 1ISO 10303 if | isout of range.

sfunction shall return acopy of the character at position | . The behaviour isnet specified in thispart

Ng class

whose

"he
Dt be reflected

rng() ;

Th

St

is function shall destroy the receiver and the underlying C++ string.

ri ng& operator=(char* p);

This operator shall first release any contained C++ string and then assigratitep to the receiver.

Th

16

e receiver shall contain tledar * p.
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ri ng& operator=(const String& s);

This operator shall first release any contained C++ string and then assign a copy of the C++ string
contained irs to the receiver. Subsequent changes to the receiver shall not be reflected in the original

Strings.

5.3.1.6 Binary

The EXPRESS BINARY data type shall be represented by a C++ classBiaflady. A Bi nat y
whose first octet value is zero shall represent an Bngetr y. If the first octet value is not-zero. It shall
signify the number of bits in the last octet which contain data fdBither y. The maximum size of a
ingtance oBi nar y is the maximum number of octets possible in the instance excluding thelfirst octet.
The length of an instance Bif nar y is the number of octets currently in the instanee excluding the first
ocflet. The class definition shall be as follows:

clpss Binary {

puplic:

Bi hary();

This function shall create an instance which points to an empty binary.

Bi phary(ULong nax);

This function shall create an instance in which_the initial maximum sizexs

Bi pary(ULong max, ULong | ength, Octet* val ue, sdai Bool rel ease = BFal se));

Thiis function shall create an instancelin which the initial maximum simexisthe length i$ engt h,

the contents dBi nar y are containedin the buffeal ue. The concept of release is described In 4.2.2.
Bi hary (const Binary& b)

This function shall create‘an instance which points to a copy @ithary b which has the same
maximum and length &s.

~B nary();

This functien’shall release tiig nar y referenced by the receiver.

Bi hary& oper at or=(const Bi nary& b);

This function shall release tH#& nary referenced by the receiver and shall assign a copy of the

Bi

nary b to the receiver.

ULong maxi mum() const;

This function shall return the maximum size of the receiver that can be used without reallocation.

VO

id length(ULong);

© 1SO 2000 — All rights reserved
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Th

is function shall set the number@©t et s of the receiver.

ULong | ength() const;

Th

is function shall return the number©ft et s of the receiver.

sdai Logi cal operator==(const Binary& b) const;

Th
no

sd

Th
no

Cc

Th
of

co

b

Th
IS

clg

is function shall return TRUE if the receiver and the Binary argulmarg equal; FALSE if the
t equal; UNKNOWN if either is unset.

pi Logi cal operator!=(const Binary& b) const;

is function shall return FALSE if the receiver and the Binary argumare equal; TRUE if the
t equal; UNKNOWN if either is unset.

I et & operator[](ULong i ndex);

is function shall return a reference to @etet at positiori . The behaviour is not specified in th
SO 10303 ifl is out of range.

hst Octet& operator[](ULong index) const;
/1 end of class definition for Binary

is function shall return a copy of tRetet at position . The behaviour is not specified in this
D 10303 ifl is out of range.

y are

y are

is part

part of

NOTE - For a description of how the Octet classisused in CORBA implementations, see[1], section 3.8.1.

B.2 Aggregate and iterator’data types

e EXPRESS aggregate.data types, whether bounded or unbounded, shall be represe

A nanp-persi i he d

eletion upon

the aggregates resources is described in the construction paragraphs below. This shall support the SDAI
operation Delete non-persistent list as well as the deletion of non-persistent aggregat&EaT, HAES,
andARRAY. The deletion of a non-persistent aggregate shall have no effect on its contents.

Each aggregate class shall have the following methods:

18

— Default constructor: this function shall create a new empty aggregate.
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— Maximum size constructor: this function shall create a new empty aggregate. The maximum
size value shall indicate the number of elements that the aggregate accommodates without
memory reallocation.

— Data constructor: this function shall create a new aggregate with a designated length,
maximum size and release flag. It shall point to a buffer of elements provided as an argument.
The parameters shall appear in the following order: maximum size, designhated length, buffer of
elements, and the release flag. The release flag shall indicate the manner in which the aggregate

i . i , it§ resources
upon reallocation of the elements buffer and upon destruction of the aggregate. Upoh-gssignment
of a new element value, it shall release the resources associated with that element)lf the aggregate
contains other aggregates as its elements, the contained aggregates shall release theil resources
when the containing aggregate releases its resources. If the release flag is.setto FALSE, the
aggregate shall not release its resources.

— Copy constructor: this function shall create a new aggregate with the same maximumn size,
length and release flag as the given aggregate. The new aggregate/shall contain a deep copy of the
given aggregate’s elements, where the elements are other aggregates, SELECT types] or primitive
values and shall follow the entity copy behaviour described in’5.3.9.3 for the aggregate|elements
which are ENTITY types.

— Destructor: this function shall destroy the aggregate but not its contents.

— Assignment operator: this function shall assign an aggregate with the same maximupm size,

length and release flag as the given aggregate. The new aggregate shall be assigned 4 deep copy of
the aggregate elements of the given aggregate. It shall release its current resources if the current
release flag is set to TRUE.

— Subscript operators: these functions shall return the element at the given indaexnFhe
const version of the operator shall return an Ivalue. €best version of the operator sha
allow read-only access to the element.

— ULong maxi mum }_const function: this function shall return the number of elements the
aggregate can contain without reallocation.

—voi d | ength(ULong) function: this function shall set the length of the aggregate.

— ULongy1 engt h() const function: this function shall return the number of elements in the
aggregate.

EXAMPLE 4 - This exampleillustrates the C++ class for an EXPRESS aggregate:

In EXPRESS:
edge : LI ST OF point;

In C++:
class Point__list{

)
ULong max) ;

19
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Point __list(ULong max, ULong | en, Point* value, sdai Bool rel ease =
sdai FALSE) ;

Point __list(const Point__list&);

~Point _list();

Point __list& operator=(const Point__list&);

Poi nt & operator[] (ULong index);
const Point& operator[](ULong i ndex) const;

Edch SDAI iterator type shall be represented by a C++ class. The name of the clas
hcatenation of the name of the aggregate element type and “__iteratof®, Each SDAI iterator type shall

co
ite

A

as
the
SE
in

Th

5.

Egch EXPRESS ENUMERATION data’'type shall be represented by et The mapping of

EX
en
idq
all
un
co

ULong maxi mun() const;

voi d | engt h(ULong);
ULong |l ength() const;

Fate over only an “_var” aggregate handle type.

non-persistent aggregate of type <A> shall be created by invoking the constructor of cla|
5igning a pointer to the new instance (of type <A>*) to an instance of type <A>_ptr. This s
e SDAI operation Create non-persistent list as well as thecreation of non-persistent aggre
T, BAG andARRAY. These non-persistent aggregates may be assigned to aggregate-valu
Appl i cati on_i nst ances.

e member functions for these aggregate classes and iterator classes are specified in 7.

8.3 Enumeration data type

PRESS ENUMERATION data type shall be accomplished as follows. Each element nam
LUmeration shall be represented as a concatenation of the C++ mapping of the EXPRESS
ntifier, two underscores ()" "), and the EXPRESS element name with the EXPRESS el¢
lowercase. Each C++ enumeration shall contain an element name which signifies the un
et element name-shall follow the last EXPRESS element name and shall be repreg
hcatenation of thesEXPRESS enumeration identifier and “_unset”.

EXAMPLE 54 This exampleillustrates a mapping from EXPRESS to C++:

I n EXRRESS:
TYPE
traffic |ight

ENUMERATI ON_OF ( red, yellow, green );

5 shall be a

S5s <A> and
nall support
gates of type
ed attributes

Q)

each

b inthe C++
enumeration

ement name

bet state. The

ented by the

END TYPE;

In C++:
enum Traffic_light { Traffic_ light_ red, Traffic_light_ _yellow,
Traffic_light__green, Traffic_|light _unset };

The order of the C++ element names shall be the same as the order of the EXPRESS element names. The
values of the elements shall begin at zero and increase by one as the EXPRESS declaration is read from
left to right.

20
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NOTE - 1 For adescription of how thistypeis used in CORBA implementations, see[1], section 16.11.

For each C+enumrepresenting an EXPRESS ENUMERATION there shall be an associated C++ class.

Its name shall be the concatenation of the nhame of the correspondingn@#rtand “_var

fol

Edch enumeration class shall be a derived class of the C++ Etassn

cl

puplic:
Enpm() ;

Thiis function shall construct an unset instance ofthe enumeration.
Enum(const Enum& e);
This function shall create an instance-of cEssmwith the same enumeration value asgEhem

operator ULong() const;

This function shall return the integer equivalent of the enumeration’s enumerator.

inf exists() const;

This function shall-test whether the receiver has been set. If the receiver is unset, it sh

otherwise, it shalleturn 1;
voj d nul [4Hy();
b

This-function shall change the receiver to an unset state.

lowing operations are defined for this data type:

— default construction of an unset instance;

fcopn—eanatiHehian-fram-an-avaaiinao tnctana .
COpPy CUmStTaC oo M CATSTUTTYTTSTATrTC T

— initialization by an appropriaEnumelement name;
— assignment from an appropriateumelement name;

— automatic conversion between the class type and the@dth

NOTE - 2 Enum is defined in order to collect behaviour associated with &} EXPRESS enumerations.

ass Enum {

". The

all return O;

EXAMPLE 6 -This example illustrates the mapping of an EXPRESS enumeration to C++, including the
minimum interface to the class definition.

In EXPRESS:
TYPE

an_enum = ENUMERATI ON OF( a, b);
END_TYPE;

© 1SO 2000 — All rights reserved
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5.

Edch EXPRESS SELECT data type shall be represented by a C%+ class, which im
digcriminated union, and a C-ehumfor its discriminant. The mappingfor the name of the C

is
is

sh
s3]
un

S.

Edch class for each EXPRESS SELECT shall contain the following member functions:

In C++:
enum An_enum { An_enum __a, An_enum b, An_enum unset };

/1 the class definition
class An_enumvar : public Enum {

public:

An_enumvar();
An_enum var (const An_enumvar &) ;

A LA Y
AN_TTIiun . var ( Arl_TTiary,

An_enum var & oper at or=(const An_enum ;
operator An_enun() const;

B.4 Select data type

h concatenation of the C++ mapping of the SELECT type name and “_sdaiselect”. Each
All be represented by a concatenation of the C++ mapping-of the SELECT type name, twd

me order as their respective SELECT type membeérs. The SELECT instance shall bg
derlying instance is unset.

3.4.1 Basic SELECT classes

— default constructor, which shall create a new uninitialized select instance. If an appli
accesses this class before setting it, the behaviour is not specified in this part of ISO 1(

— copy constructor, which shall perform a deep copy of its parameter if the parameter
aggregate, SELECT type, or primitive value and shall follow the entity copy behaviour d
in 5.3.9.3 if the parameter is an ENTITY type;

— destructer;-which shall release all resources owned by the receiver;

— assignment operator, which shall release all resources owned by the receiver if nece
shall

plements a
i+ class

lescribed in 4.2.1. The discriminant of the union shall be represénted bya@swhose identfifier

enumerator
underscores

| "), and the C++ mapping of the SELECT type member-name; the enumerators shall appear in the

unset if the

cation

303;

s an
escribed

pssary. It

then perform a deep copy of its parameter;

22

— discriminant accessor member functions, which shall be nametdhe fetch function shall be
aconst member function and shall return a value of the type of the select’s discriminant. The set
function shall have aoi d return type and shall take an argument of the type of the select’s

discriminant;
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— value accessor member functions, which shall automatically set the discriminant and release
the resources associated with the previous value. There shall be a set of functions for each
underlying type of the select. There shall be one fetch function which takes no arguments and
returns an instance of the underlying type. There shall be one or more set functions which shall
have return typ&oi d and which shall take an argument for the underlying type. Each value
accessor member function shall be narogd>, where n is the position of the underlying type in
the EXPRESS SELECT statement, beginning with one. The following value accessor member
functions have the following additional requirements:

— for underlying members of type STRING, there shall be three set functions. The I*rst shall

take an argument of typdar * ; the select class shall assume ownership of theyresources of
the

string. The second shall take an argument of ¢ypest char * ; the select class shall
contain

a copy of the string. The third shall take an argument of3ypeé ng_van&; the select class

shall contain a copy of the string;

— for underlying members of ENTITY type <T>, the set function shall take an argument of
“<T>_ptr”. The fetch function shall return a variable &fT>-pt r ”;

— for all other types, the set function shall take an argument of that type.

EXAMPLE 7 - Thisexampleillustrates a mapping from EXPRESS to C++:
I n EXPRESS:

TYPE

ny_string = STRI NG

END_TYPE;

TYPE

ny_real = REAL;

END_TYPE;

TYPE

arbitrary_choi cé )= SELECT( ny_string, ny_real, point );
END_TYPE;

ENTITY point);
END_ENTL TY;

In Cr+

typedef String_var My_string;

typedef double My _real;

enum Arbitrary_choi ce_sdai sel ect {Arbitrary_choice__M/_string,
Arbitrary_choice_ M/ _real, Arbitrary_choice__Point};

class Arbitrary_choice {

23
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S.

Fo
the
un

public:

Arbitrary_choice();

Arbitrary_choi ce(const Arbitrary_choice&);
~Arbitrary_choice();

Arbitrary_choi ce& operator=(const Arbitrary_choice&);

void _d(Arbitrary_choi ce_sdai sel ect);
Arbitrary_choi ce_sdai sel ect _d() const;

Mol ohay X\ -
ot

voTE—sE e 7o

void cl(const char*);

void cl(const My_string&);
const char* cl1() const;

void c2(My_real);
My_real c2() const;

void c3(Point_ptr);
Point _ptr c3() const;
i

NOTE - For a description of how this classis used in CORBA implementations, see[1], section 16.10.

3.4.2 Extended SELECT classes

r each EXPRESS SELECT data type there shall be 'a C++ class which implements the
p EXPRESS SELECT. The name of this class shall be the concatenati®@elact ”, t

— automatic type conversion; for each of the underlying types, there shall be a convers
function that transforms an instance of the underlying type to an instance of the select {
instance of the select type shall-refer to the identical instance of the underlying type. TH
parameter for this function.shall be a handle for entity or aggregate classes and shall b
instance of a primitive type;

— automatic conversion from select type to underlying type; for each of the immediate
underlying types-and for each of the leaf underlying types, there shall be a conversion
that transformsthe select type to the underlying type. This function shall return a handl

because the underlying type does not match the conversion operator, the function shal
undefined value and shall set the error cedai VT_NVLD (Invalid value type). If an imme
underlying type has the same name as the leaf underlying type, the function shall retur

behaviour of
VO

derscores (*__ "), and the name of the SELECT data type. This class shall support the following
functionality:

ion

ype. The
e input

P an

pperator
b for entity

or aggregate classes and shall return an instance for primitive types. If the conversion fails

return an
liate
N the

immediate ||ndprlying type:;

— underlying type member functions; the select type shall be able to receive the public
functions (excluding constructors, destructors, and operators) of each underlying entity

member
type and

shall respond to the invocation of the member function as if it were a handle to the underlying
type. The name of the select type’s member function shall be identical to the member function of
the underlying type, except in the following case. If the member functions of any underlying types

result in a name clash in the select type, the name of the member function in the select

type shall

be a concatenation of the underlying type’s name, two underscores (*__"), and the underlying

24
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type’s member function name with the underlying type’s member function name all lower case. If
the member function cannot be invoked because the underlying type does not implement the
member function, the function shall set the error codai VT_NVLD (Invalid value type).

— assignment operator; for each of the underlying types, there shall be an assignment operator
(=) which supports the assignment of an instance of the underlying type to an instance of the
select type. The instance of the select type shall refer to the identical instance of the underlying
type. For entity or aggregate type instances the assignment operator shall take a handle as its

rargumentForprimitive type-instances, theassignment operatorshatttakeaprimitive-ipstance as

its argument.

— underlying type verification; for each of the underlying types, there shaltlo@at -member
function that tests the type of the underlying instance. The function shall returia
sdai Logi cal ; a return value of TRUE shall indicate that the underlyingtype is of the fested
type, a return value of FALSE shall indicate that the underlying type istnet of the tested|type, a
return value of UNKNOWN shall indicate that the underlying instance is not set. The ngme of the
member function shall be an underscore, followed by the underlying type name.

— underlying type; there shall be a member function of the select type which shall retufn a

St ri ng that represents the type name of the underlyingtype. The member function shill be a
const member function callednder | yi ng_t ypeNane; which takes no arguments. If the
SDAI data dictionary is supported, there shall be a member function of the select type ¢alled
Under | yi ng_t ype, which takes no arguments @and shall retucroast handle to a
Nanmed_t ype entity for the underlying type.

— set the underlying type; for the case of @ nested SELECT which contains at least tw®
underlying types which ultimately resalve to the same EXPRESS type, there shall be g member

function to set the type of the select's immediate underlying type. The constructors and operators
described need only be provided-for the common underlying type.

— select type default constructor; there shall be a default constructor for the select type which
shall construct an instance whose value is unset.

EXAMPLE 8 - Thisexampleillustrates the interface for the select class for a simple example:

In EXPRESS;
TYPE person = SELECT( enpl oyee, student);
ENTKTY enpl oyee;

ssSn': STRI NG
END ENTI TY;

ENTI TY student;
id: |INTEGER,
END _ENTI TY;

In C++:

typedef class Enpl oyee* Enpl oyee ptr;

25
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cl ass Enpl oyee {

bublic:
char* ssn_();
void ssn_(const char*);

b

typedef class Student* Student ptr;
cl ass Student {

bublic:
Integer id
void id_(lI
i

/1 THE SELECT CLASS
cl ass Select__Person : public Select {

_0)
nt eger);

bublic:
/1 1) Automatic conversion fromunderlying type to'\select type

Sel ect __Per son( Enpl oyee_ptr &) ;
Sel ect __Person(Student _ptr&);

/1 2) Automatic conversion fromselect type to underlying type

oper at or Enpl oyee_ptr();
operator Student _ptr();

/1 3) Underlying type menber functions
char* ssn_();

void ssn_(const char*);

Integer id_();

void id_(Integer);

/1 4) Assignnent operator

Sel ect __Per soné& operat or =( Enpl oyee_ptr&);
Sel ect __Per son& oper at or =( St udent _ptr &)

/1 5) Underlying type verification

sdai Logi calk,/_Student () const;
sdai Logi-cal” _Enpl oyee() const;

/1 6) Underlying type

Stni'ng_var Underlying_typeName() const;

#i'f def SDAI _CPP L ATE Bl NDI NG

const Named_type_Ptr Underlying_ type() const;
#endi f

/1 8) Select type default constructor

Sel ect __Person();

}s

26
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5.3.4.2.1 The Sdect abstract base class

Each select class shall be a derived class of the C++Sdhext .

cl ass Sel ect {
public:
Sel ect();

T

is function is a default constructorwhich shall create a new uninitialized select instance

Se

Th

ch

Th
iNS
#i

co
#e

Th
se

in

Th

otherwise, it shall return 1.

\

o

Th

VO

s

Th

funpction shallbe used only for the special case of a select which contains at least two und

wh

ect (const Select&);

is function is a copy constructor which shall perform a deep copy of its parameter.

ar*  Under | yi ng_typeNane() const;

tance.

f def SDAI _CPP_LATE_BI NDI NG
hst Naned _type ptr Underlying type() const;
ndi f

is function shall return a constant handle taNaeed_‘type instance of the underlying type
ect instance.

I exists() const;

is function shall test whether the receiver has been set. If the receiver is unset, it sh

d nullify();

is function shall change the‘receiver to an unset state.

d Set Underl yi ngstype(const char* typenane);

eSet Under J-yi/ng_t ype function shall set the type of the select’'simmediate underlying t

ich ultimyately resolve to the same EXPRESS type.

is function shall return the name of the type of the instance which ig-gurrently contained |n the select

of the

all return O;

ype. This
erlying types

Passible error indicators

sdaiFN_NAVL // Operation not implemented
sdaiSYS_ERR /' Underlying system error
Origin

Convenience function

© 1SO 2000 — All rights reserved

27


https://standardsiso.com/api/?name=eb7632b30170f4f2660e1412ebe23359

SO 10303-23:2000 (E)

5.3.5 Number datatype

The EXPRESS NUMBER data type shall be represented by a C++ class Nattbdr with a
discriminator enumeration callédber _di scri m nant . The EXPRESS NUMBER data type shall

be represented as if it were declared in EXPRESS as:

TYPE nunber _i nt eger | NTEGER, END_TYPE;

TYPE nunber real REAL; END TYPE;
TYRE_NUMBER = SEI l:("T( hlerhﬂr_i nteger,

nunber real ); END_TYPE:

5.8.6 Handles

In
sh
pr
th]d

named <A> shall be provided with the handle type named <A>_var.Ihe EXPRESS BINAR
shpll be provided with a handle type Binary_var. Each EXPRESS SELECT data type <

provided with a handle type <S>_var. Each EXPRESS TYPE data type <S> which refers tg
wh

addition to the C++ types described in this part of ISO 10303, the following EXPRESS
all be provided with handle types. The arbitrary EXPRESS ENTITY data type named <
pvided with handle types named <T>_ptr and <T>_var. Mutual assignment of <T>_ptr an

ich has been provided with a handle type shall be provided-with a handle type <S>_vatr.

data types
> shall be
d <T> var

le types shall be supported -- without explicit operations or casts. The EXPRESS aggregate data type

Y data type

5> shall be
a data type
The SDAI

data typepri mi ti ve, described in 9.3 in ISO 10303-22, which is represented by the C+iAnkass

sh
-

All be provided with the handle tyfsay var . Handle types need only be accessible by meg
operator.

Egch C++ class for each EXPRESS ENTITY data type need only be accessible through its
the handle is an opaque handle. If the application addresses the C++ class with a C++
erence, a derived class or an instance(of the class, then the behaviour is not specified
10303. The ptr handle shall provide the semantics of a C++ pointer -- except a

is,

Ins of the

handle, that
ointer, a C++
n this part of
5 follows:
ater than,
inter. The

ing. Explicit

class.
d have been

a nil object

bntity class
ype.

Cases:
points to. The
llocation or
ENTITY

data types A and B, where A is a subtype of B, the followmg implicit widening operation shall be

supported: A_var to B_ptr. An implementation shall not support implicit widening of A_var

to B_var.

The assignment of an object of type A _var to an object of type B_var shall cause a compile error.
Widening of A_var to B_var shall require an explicit call to tldupl i cat e member function

contained in each entity class.

NOTE - For a description of how handles are used in CORBA implementations, see[1], section 16.3.

28
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5.3.7 TYPE datatype
There are five categories of defined types in EXPRESS:
— simple types;

— aggregate types;

— select types;

— enumeration types;
— defined types.
Enumeration types and select types are described in 5.3.3 and 5.3.4 respéctively. The remaining defined
types shall, at a minimum, provide the functionality provided by a~Cy¢pedef of the form

t ypedef ol d- name new namne. The mapping of both the old-nanie;sand the new-name isfspecified
in #.2.1. This does not prohibit the implementation of defined types ‘as C++ classes.

If the original type is provided with one or more handle types, the new type shall also be prpvided with
hanhdle types. The name of each new handle type shall he‘derived from the new type nameg as specified
in b.3.6.

The new type shall respond correctly to all of theoperations defined for the original type gnd shall be
automatically converted to and from the originaltype. An instance of the new type shall be|determined
to pe unset if the original type is determined\to be unset.

When a WHERE clause appears in the-EXPRESS TYPE declaration, the SDAI implemertation shall
support the validation of the type's,eonstraints in the case in which the type occurs as an attrjbute domain
in gn entity which is a (conceptual)subtypé\ppl i cat i on_i nst ance. Support for validatign of

the¢ constraint shall be <y means of théali dateWhere rul e function for [the

Appl i cati on_i nst ance;

EXAMPLES

9 - This example jllustrates one possible implementation of a defined type for a simple underlying type:

TYPE volunme = REAL;
END_JIXPE;

t-ypedef Real Vol une;

10 - This example illustrates one possible implementation of a defined type for an aggregate underlying
type:

TYPE poi ntset = SET OF point;
END_TYPE;

t ypedef Point__set Pointset;
typedef Point__set var Pointset var;

29
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11 - This example illustrates one possible implementation of a defined type for an underlying type which is

itself adefined type:

TYPE uni t
END TYPE;

| NTEGER,

TYPE neasure = unit;

END_TYPE;

typedef |nteger Unit;

Typedef Unit NMEasure,

5.8.8 ENTITY datatype

The EXPRESS ENTITY data types, described in the application schemas, shali’be repress
clgsses. The mapping from the entity names to the C++ class names is specified in 4.2.1. Eq
explicit attribute shall be mapped to a pair of C++ (get and set) accesser-member functio
EXPRESS explicit attribute, the type of the return value of the get function and the type of th
of the set function shall be the C++ type which represents the EXPRESS type of the att
EXPRESS inverse attribute shall be mapped to a C++ (get) .accessor member functig
EXPRESS inverse attribute of type <T>, the type of the return value of the get functic
<T|>__list_var. The mapping for derived attributes for each'/EXPRESS ENTITY is describg
The names of the accessor member functions shall be the'mapping of the EXPRESS attri
specified in 4.2.1. If the application schema contains classes that 1) are ancestors of a multi
deyived class and 2) have identical attribute names which resultin a name clash in the deriv
the name of the accessor member functions in the‘ancestor class shall be as specified in

A EXPRESS subtype shall be mapped to a-C++ class which is derived from the C++ class |
the EXPRESS supertype.

Edch class shall contain the staticmember functiorl which shall return a nil object reference

same type as the class.

pnted as C++
ch EXPRESS
ns. For each
e argument
ribute. Each
n. For each
n shall be
din7.5.5.
bute name as

[ply-inherited

bd class, then
1.2.1.

napped from

e of the

dle of
ument of type

Ven an
ment can be
return a nil

In EXPRESS:
ENTITY A;

attrl . REAL;
attr2 : | NTEGER;
END_ENTI TY;
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ENTITY B
SUBTYPE OF(A);
attr3 : C
END_ENTI TY;

ENTITY C

attrl : | NTEGER,
attrd : A

| NVERSE

attr5 : B for attr3;

END_ENTL TV

SO 10303-23:2000 (E)

NN 1,

ENTITY D
SUBTYPE OF(B, O);
END_ENTI TY;

ENTITY E;
attrl : BOOLEAN,
END_ENTI TY;

In C++:

typedef class A* A ptr;
typedef A ptr A var;

class A {
public:

static A ptr _duplicate(A ptr);
static A ptr _narrow( Cbject_ptr);
static A ptr _nil();

Real attr1 () const;
void attrl (Real);

Integer attr2_() const;
void attr2_(Integer);

|

class G

typedef class C-Cptr;
typedef C ptr &war;

typedef class’/B* B ptr;
t ypedef B)ptr B var;

class<B): public A {

publ e

static B _ptr _duplicate(B_ptr);
St at i~ D Nty narrauwl Chi act At ¢\ -
state—Bptr—narrow-Obieet—ptr);
static B ptr _nil();

C ptr attr3_() const;
void attr3_(const C ptr);

}s

class C {
publi c:

© 1SO 2000 — All rights reserved
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static C ptr _duplicate(C ptr);
static C ptr _narrow( Cbject_ptr);
static Cptr _nil();

Integer attrl () const;
void attrl (Integer);

A ptr attrd4_() const;
void attr4_(const A ptr);

typedef class D* D ptr;
typedef D ptr D var;

class D: public B, public C{
public:

static D ptr _duplicate(D ptr);
static D ptr _narrow( Cbject_ptr);
static D ptr _nil();

i

typedef class E* E ptr;
typedef E ptr E var;

class E {
public:

static E ptr _duplicate(E ptr);
static E ptr _narrow( Cbject_ptr);
static E ptr _nil();

sdai Bool attrl () const;
void attrl (sdai Bool);

b

Bdse classes in the application schema need not be virtual base classes; however, no multiply inherited
defived class shall contain-multiple instantiations of any of its base classes. This requiremgnt applies to
all|classes, including.classes used to instantiate complex instances.

5.8.9 Entityinstance

The EXPRESS ENTIT¥nt i ty_i nst ance from the SDAI parameter data schema in 9.4.2 of ISO
10B03-22; shall be mapped to the C++ cl@gect . An Object instance for which thes_nf |
furrction returns TRUE is an unset entity_instance.

cl ass Obj ect

publi c:

static Object_ptr _duplicate(Cbject_ptr);
static Qoject_ptr _nil();

i

The clasgObj ect shall be accessed through the handle t¢iigsect _pt r andObj ect _var.
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SDAI implementations shall support the following functions:

void rel ease(Object_ptr obj);

Th

sd

A

er el ease function indicates that the caller will no longer access the refexdnice

ai Bool is_nil (Object_ptr obj);

SDAI application shall not invoke an operation through a nil object reference. The
erence may be implemented as a NULL pointer.iTheni | () operation shall be the only w
ect reference can be checked whether it is nil.

B.9.1 Common static member functionsfor object derived classes

Fo
fu

r each classT> which is a descendent of the cld@dy ect there shall be three static m
ctions. The first member function iglupl i cat e. This function shall take €T>_ptr ag

argument, and it shall returnr<d>_pt r, which refers to a shallow copy of the argument. Theg
member function is nar r ow. This function shall take a@bj ect-_ptr as an argument, and i

re
sh

5.

Fo
<T

urn a<T>_pt r, which refers to the argument. The thirddnember functiomid . This func
all take no arguments, and it shall returila_pt r , which'Shall be a nil object reference.

B.9.2 Create Entity Instance

r each class named> which represents andEXPRESS ENTITY, there shall be a C++ clg
>Fact or y, which shall be a derived clasd3(bj ect Fact or y. Each class shall have a

function calledcr eat e_<T>, which shalkreturn a new instance of type> in a<T>_ptr rejJ
ue and which shall take no arguments. @heat e_<T> function shall create a new instgnce of

va
tyy

e<T> which shall have the samég instance values as if it were createdWitls default constru

EXAMPLE 13 - This exampleillustrates the mapping from EXPRESS ENTITY sto C++ classes.

In EXPRESS:

ENTITY ny_entiny;
c : STRING
END_ENTI TY,;

ENTI TX, derived entity;
SUBTYPE OF( my_entity);

ALSE.
nil object
ay an

ember
an
second
shall
fion

ss named
ember
rn

ctor.

a REAL ;

b | NTEGER;
ENB—ENH-FY-
In C++:

class My_entity {
public:
My_entity();
My _entity(My_entity&);

© 1SO 2000 — All rights reserved
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There shall be asdai Cr eat e macro of the form:

sd

wh
Mo
po
of
sh

Th
Cr

parameter shall.be invoked on thiedel _cont ent s placement.

S.

Fo

class Derived_entity {
public:
Derived_entity();
Derived_entity(Derived_entity&);
b

class My_entityFactory : public virtual DAObjectFactory {

i\/i/._.ent ity ptr create_My_entity();
i

class Derived_entityFactory : public virtual DAObjectFactory {

Der| ved_entity ptr create_Derived_entity();
i

NOTE - The application may create new instances of derived classes of Application_instance only by usi
the Factory, the CreateEntityl nstance operation, or the sdai Create macro. A macro isused to support a

variety of implementations. The syntax of the sdaiCreate macro is designed to resemble the syntax of the
new operator with placement.

pi Creat e(pl acenent, (constructor_args), (classNanes));

ere the macro shall return pt r to the new entity instancp| acenent shall be a_ptr &to
del _cont ent s in which the new instance is te:be placednst r uct or _ar gs shall be
Ssibly empty, list of arguments to a constructar, of the entity class and shall be enclosed in

hll be provided in alphabetical order.

EXAMPLE 14 - This exampleillustrates how a new instance of class Foo is created.
Model _contents _ptr smh;

i:.o.o_ptr sf = sdai Crleate(snmh, (), (Foo));

esdai Cr eat e macro’ shall implement the SDAI operation specified in 10.7.9 of ISO 1
Pate entity instance” An implickdd| nst ance function with the new entity instance as it

3.9.3 Constructors

rthe'clas€bj ect aswell as each of its derived classes, the following constructors shall be

the
the,
a single pair

barentheses, awdl assNanme shall be one ormore C++ class names of the entitycThss Nanes

0303-22,
5 input

 specified:

34

— a default constructor, which shall take no arguments and shall construct each of its attributes as

unset;

— a copy constructor, which shall take@anst reference to an instance of the class itself
shall perform a shallow copy.

and
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5.3.10 Persistent data and persistent object identifiers

The EXPRESS ENTITYappl i cati on_i nst ance from the SDAI parameter data schema ISO
10303-22 as specified by 9.4.3, shall be mapped to the C++Agass cati on_i nst ance. The
classAppl i cati on_i nst ance shall be a derived class of the C++ clBA¢€bj ect SDAI .

t ypedef char* DAChjectl D,

5.8.10.1 PID

The PI D class maintains the persistent object identifier for every persistent object, obje¢ts of class
DAObj ect, and objects of any class derived directly or indirectly fidddbj ect ¢

clpss PID : public virtual Object

{
puplic:

stptic PID ptr _duplicate(PID ptr);
stptic PID ptr _narrow Object_ptr);
stptic PID ptr _nil();

chpr* Datastore_type() const;

voj d Dat astore_type(char*);

TheDat est or e_t ype attribute shall identify the type of the data access interface of the Underlying
datastore. It shall be set to the valt®DAI" for:all’ Model _cont ents stored in an SDAI
implementation.

chpr* get PIDString();
}s

This function shall return the string-representation of the persistent object identifier for|the object
referred to by this PID. The contents of BMeDSt r i ng is not specified in this part of ISO 10303. The
persistent object identifier shatl:consist of identifiers from the PID class itself as well as from|its derived
clgsses. The PID class shall-maintain the persistent identifier for the repository in which the persistent
object resides.

5.8.10.2 PID_SDAI

ThePl D_SBAI class maintains the persistent object identifier fdbdel _cont ent s object.

c

E)u Lic:

static PID SDAl _ptr _duplicate(Pl D SDAl _ptr);
static PID SDAl _ptr _narrow Object _ptr);
static PID SDAl _ptr _nil();

pss, P'D_SDAI : public virtual PID

char* Modelid();

This function shall return the string representation of the persistent identifier of the cluster of data for
theModel _cont ent s referred to by this PID.

voi d Model i d(char*);
3 35
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This function shall set the string representation of the persistent identifier of the cluster of data for the
Model _cont ent s referred to by this object.

5.3.10.3 PID_DA

The PI D_DA class maintains the persistent object identifier for an applic&#bj ect .

class PID DA : public virtual PID
{
puplic:

stptic PID DA ptr _duplicate(PID DA ptr);
stptic PID DA ptr _narrow( Object ptr);
stptic PID DA ptr nil();

DAObj ect I D oi d();

This function shall return the string representation of the persistent identifier, lodal to the
Model _cont ent s, of theDAChj ect referred to by this object.

voj d oi d( DAGhj ectI D );

This function shall set the string representation .of “the persistent identifier, locpl to the
Model _cont ent s, of theDAChj ect referred to by this_object.

5.8.10.4 DAODbjectFactory

The DAQhj ect Fact or y class may create. instancesD#{Obj ect s.

cl pss DAhj ect Factory : publiccwirtual oject

{

puplic:

DADbj ect _ptr create DAMhj'ect () ;
b

5.8.10.5 DAODject

The DAQbj ect ifterface shall be the base class for application and dictionary entities.

cl pss DAQbjject : public virtual Onject
{
puplic:

stpti ¢ DAGbj ect _ptr _dupli cat e( DAObj ect _ptr);
sthtiZc DAChject ptr narrow(Chiect ptr);
static DAGbject_ptr _nil();

sdai Bool dado_sane(DACbj ect _ptr obj);

This function shall return TRUE @bj points to the same object as the receiver.

Pl D_DA dado_oi d();

36
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Thedado_oi d function shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.11.6, Get persistent label.

SDAI input/output

SDAI C++
Object receiver
Label return value

vo] d dado_renove();

This function shall delete the object from the persistent store and releases its resources.|The function
need not delete the aggregate-valued attributes of the object.

vo] d dado_free();

This function shall inform the implementation that it is free to mové-the object back to thg persistent
stqre.

5.8.10.6 DAODbject_SDAI

TheDAOhj ect _SDAI interface shall implement the operations from the SDAI entities entity | instance
and application_instance that apply to application.and dictionary entities.

cl pss DAOhj ect SDAI : virtual public DAObject {

prpt ect ed:
DAObj ect _SDAI () ;
DAbj ect _SDAI (const DAChj ect SDAT &) ;

puplic:
stpti c DAGhj ect SDAI _ptr_\dupli cat e( DACbj ect SDAlI _ptr);

stpti c DAGhj ect SDAI _ptr~_ narrow Object ptr);
stptic DAGhj ect SDAI (ptr” nil ();

5.8.10.6.1 Find entity instance SDAI-model

The Owni ngModel function shall implement the SDAI operation specified in ISO 103(03-22 as
depscribed by,10.10.3, Find entity instance SDAI-model.

Model , pt++ Oani nghbdel () const;

SDAtTnputfoutput

SDAI C++
Object receiver
Model return value

37
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Additional possible error indicator

FN_NAVL This function is not supported by this implementation.

5.3.10.6.2 Find entity instance users

TheFi ndUser s function shall implement the SDAI operation specified in ISO 10303-22 as described

described

described

by 10.10.8, Find entity instance users.

o) ect __list_var FindUsers(const Schenme_instance_ |ist_var& aggr) consty
SDAI input/output

SDAI C++

Ingtance receiver

Dgmain aggr

Regsult return value

5.8.10.6.3 Find entity instance usedin

TheFi ndUsedi n function shall implement the SDAI operation specified in ISO 10303-22 as
by|10.10.9, Find entity instance usedin.

#i fdef SDAI _CPP_LATE_BI NDI NG

oj ect__list_var FindUsedin(const Attritbute ptr& attr, const

Schema_i nstance__list_var& aggr) const;

#endi f

SDAI input/output

SDAI Ct+

Ingtance receiver

Rqle attr

Dgmain aggr

Regsult return value

5.8.10.6.4 Find instanceroles

TheFi ndRol es function shall implement the SDAI operation specified in ISO 10303-22 as
by|10:10.11, Find instance roles.

#i f def SDAI _CPP_LATE_BI NDI NG

nject__list_var FindRol es(const Scheme_instance__|ist_var& aggr) const;
#endi f
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SDAI input/output

SDAI C++
Instance receiver
Domain aggr

Result return value

5.3.10.6.5 Find instance datatypes

D3-22 as

—

—

entity
bS instance

N FALSE if
Ce is unset.

The Fi ndDat aTypes function shall implement the SDAI operation specified in 1SO-.103
depscribed by 10.10.12, Find instance data types.

#i fdef SDAI _CPP_LATE_BI NDI NG

o) ect __list_var FindDataTypes(const Schema_i nstance__|ist_var@&aggr) congt;
#epdi f

String__list_var FindDataTypes(const Schema_i nstance__|i st war& aggr) congt;
SDAI input/output

SDAI Ct+

Ingtance receiver

Regsult return value

5.8.10.6.6 Issame

Thel sSane function shall determine whether'the parametdrer Ent i t y refers to the same
ingtance as the receiver. This function shall implement the behaviour of the EXPRES
comparison operator entity instance equal (:=:).

sdpi Logi cal |sSane(const Object ptr& otherEntity) const;

Output

This function shall returnyTRUE if the two instances are the same. This function shall retur
the two instances areZnot the same. This function shall return UNKNOWN if either instan
Pdssible errordndicators

sdpi MX_NDEF /1 SDAI - nodel access not defined

sdpi El =NEXS /1 Entity instance does not exi st

sdpi TY_'NDEF /1 Type not defined

sdpi"SY_ERR /1 Underlying system error

Origin

Convenience function

© 1SO 2000 — All rights reserved
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5.3.10.6.7 Get attribute

TheGet At t r functions shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.10.1, Get attribute.

#i f def SDAI _CPP_LATE_BI NDI NG

Any var GetAttr(const Attribute ptr& attDef);
Any var GetAttr(const char* attName);

#endi f

SDAI input/output

SDAI C++

Object receiver
A‘;lribute attDef, attName
Value return value

5.8.10.6.8 Get instancetype

TheCet | nst anceType functions shall implement the SDAlgperation specified in ISO 10303-22 as
depscribed by 10.10.4, Get instance type.

#i f def SDAI _CPP_LATE_BI NDI NG

copst Entity ptr GetlnstanceType() const,
#endi f

chpr* CetlnstanceTypeName() const;

SDAI input/output

SDAI Ct+
Ohject receiver
Type return yalue

5.8.10.6.9 Isinstanceof

Thel sl nst ance®) functions shall implement the SDAI operation specified in ISO 103pP3-22 as
depscribed by 10.10.5, Is instance of.

sdai Book sl nst ancef (const char* typeNane) const;

#i[f def..SDAI _CPP_LATE_BI NDI NG

sdaiBool |slnstance (const Entity ptr& otherEntity) const;
#eindy f

SDAI input/output

SDAI C++

Object receiver

Type typeName, otherEntity
Result return value

40

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=eb7632b30170f4f2660e1412ebe23359

SO 10303-23:2000 (E)

5.3.10.6.10 Iskind of

Thel sKi ndOF functions shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.10.6, Is kind of.

sdai Bool [|sKi ndOf (const char* typeNane) const;

#i f def SDAI _CPP_LATE_BI NDI NG

sdai Bool |sKindO(const Entity_ptr& theType) const;
#errehF

SDAI input/output

SDAI C++

Object receiver

Type typeName, theType
Regsult return value

5.8.10.6.11 I1s SDAI kind of

Thel sSDAI Ki ndOF functions shall implement the SDAI gperation specified in ISO 103P3-22 as
depscribed by 10.10.7, Is SDAI Kind Of.

sdai Bool |sSDAI Ki ndOf (const char* typeiNane) const;

#i|f def SDAI _CPP_LATE_BI NDI NG

sdai Bool |sSDAI Ki ndOF (const Entity.ptr& theType) const;
#endi f

SDAI input/output

SDAI C++

Ohject receiverf

Type typeName, theType
Rgsult return value

5.B.10.6.12 Test attribute

TheTest At tr-functions shall implement the SDAI operation specified in ISO 10303-22 as|described
by|10.10.2;\Dest attribute.

#i f def. ‘SDAI _CPP_LATE_BI NDI NG

sdai’Bool Test Attr(const Attribute ptr& attDef) const;
sdai Bool TestAttr(const char* attNane) const

#endi f
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SDAI input/output

SDAI C++

Object receiver
Attribute attDef, attName
Result return value

5.3.10.6.13 Get attribute value bound

TheGet At t r Val ueBound function shall implement the SDAI operation specified in 1ISO,1p303-22
as|described by 10.10.10, Get attribute value bound.
#i fdef SDAI _CPP_LATE_BI NDI NG
I nf eger Get AttrVal ueBound(const Attribute ptr& attr) const;
#endi f
b
SDAI input/output
SDAI Ct+
Ingtance receiver
Aalribute attr
Vglue return value
5.8.11 Domain equivalence for early binding
Edrly binding support for domain equivalence, as specified in ISO 10303-22 as described py A2, shall
be|provided as follows. The SDAI implementation shall contain a namespace for the native|schema and
for each external schema...Jhere shall be a class declaration for |every
ddmai n_equi val ent _t ype as well as for every native entity data type to which it is declgred to be
domain equivalent. The C++yclass which representbomi n_equi val ent _t ype shall|l be
aspignable to the C++ classwhich represents the native entity data type to which it is domaih equivalent.
EXAMPLE 15 - This éxampleillustrates one possible implementation for early bound domain equivalenge:
SCHEMA X
ENTITY A
END_ENTI'TY;
ENTUTY B;
END_ENTI TY,
ENTITY C,
END_ENTI TY,
END_SCHEMA,
SCHEMA Y,
ENTITY A
END_ENTI TY,
42
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ENTITY B;
END_ENTI TY;

ENTITY C
END_ENTI TY;

END_SCHEMA;

The domain equivalence table for SCHEMA Xiis:

Native  Foreign
A A
C C

The domain equivalence table for SCHEMA Y is:

Native Foreign
B B
C C

nanespace SDAI | NTEROPERABLE ({

class A { };
class B { }s
class C { }s

}

nanespace X {
typedef SDAI | NTEROPERABLE: : A A;
class B : public SDAI | NTEROPERABLE { };
typedef SDAI _| NTEROPERABLE: :~C"C;

nanespace Y {
class A : public SDAILDNTEROPERABLE: : A ({ };
t ypedef SDAI _| NTEROPERABLE: : B B;
t ypedef  SDAI _| NTEROPERABLE: : C C

5.8.12 Applicatien-instance

Allf classes created as a result of this part of ISO 10303, which are defined in or interfaced into an
application sehema, shall be a derived class, directly or indirectly Apgrhi cat i on_i nst ange.

5.8.12i% Class definition

TheAppli cati on_i nst ance class shallimplement the SDATentity application_instance specified
in ISO 10303-22 as described by 9.4.3.

class Application_instance : virtual public DAObject SDAI {
public:

Application_instance();

Application_instance(const Application_instance&);

virtual ~Application_instance();
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private:
voi d operator del ete(void*);

Theoper at or del et e function shall be private sothpl i cati on_i nst ance instances may
be deleted only by thigbdel : : Del et eAppl i cati on_i nst ance function.

5.3.12.1.1 Unset attribute value

1 P vy £ " 1 [T 1 ) OV AL " el o IO ANANA NN d b d
T UIMTSTLU AL LT TUTTCUUTIS STIAIT TTTTPITTTICTIL TS OUATUPTTAUUNT SPTCUITITU T TOU LUOoVO 22 dS escripe

by|10.11.4, Unset attribute value.

puplic:

#i f def SDAI _CPP_LATE_BI NDI NG

voj d Unset Attr(const char* attNane);

voj d Unset Attr(const Explicit_attr_ptr& attDef);
#endi f

SDAI input/output

SDAI C++
Object receiver
Atfribute attName, attDef

5.8.12.1.2 Validaterequired explicit attribbutes assigned

The Val i dat eRequi redExpl i ci t AttrsAssi gned functions shall implement the [SDAI
opgration specified in 1ISO 10303-22 as described by 10.11.10, Validate required explicjt attributes
aspigned.

#i f def SDAI _CPP_LATE_BI NDI NG

sdai Bool Vali dateRequiredExplicitAttrsAssigned (Attribute |ist&agg
const ;

#endi f
s
c

=

)

=

ai Bool ValidateRequiredExplicitAttrsAssigned (String__list& agg
nst;

)

SDAI input/output

SDAI C++

Object receiver
NgnConf aggr

Rgsult return value

5.3.12.1.3 Validate inver se attributes

TheVal i dat el nver seAt t r s functions shallimplement the SDAI operation specified in188D3-
22 as described by 10.11.11, Validate inverse attributes.
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#i fdef SDAI _CPP_LATE_BI NDI NG

sdai Logi cal ValidatelnverseAttrs(lnverse_attribute_list& aggr) const;
#endi f
sdai Logi cal ValidatelnverseAttrs(String_ |ist& aggr) const;

SDAI input/output

SDAI C++

Object receiver
NdnConf aggr

Rgsult return value

5.8.12.1.4 Copy application instance

The Copy function shall implement the SDAI operation specified in 1ISO_10303-22 as described by
10{11.1, Copy application instance.

Application_instance_ptr Copy (const Mdel contents ptri&target Model) congt;

—

SDAI input/output

SDAI C++

Object receiver
TargetModel targetModel
NgwObject return value

5.8.12.1.5 Put attribute

ThePut At t r functions shall implement the SDAI operation specified in ISO 10303-22 as|described
by|10.11.3, Put attribute.

#i f def SDAI _CPP_LATE_BL-NDI NG

vojd PutAttr(const char* attrNanme, const Any var& attrVal);
vojd PutAttr(const Explicit_attribute _ptré& attrDef, const Any_var& attrVal|);
#endi f

SDAI input/output

SDAI C++

Ohject receiver
Attribute attrName, attrDef
Vsllue attrVal

5.3.12.1.6 Validatewhererule

TheVal i dat eWher eRul e functions shall implement the SDAI operation specified in ISO 10303-22
as described by 10.11.9, Validate where rule.
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sdai Logi cal Val i dat eWher eRul e(const char* rul eNane) const;

#i f def SDAI _CPP_LATE_BI NDI NG

sdai Logi cal Val i dat eWher eRul e(const Where_rul e_ptr& rul eDef) const;
#endi f

SDAI input/output

SDAI C++

Object receiver

RJdle ruleName,ruleDef
Regsult return value

5.8.12.1.7 Validate explicit attributesreferences

The Val i dat eExpl i cit AttrsRef erences functions shall implementithie SDAI opgration
specified in ISO 10303-22 as described by 10.11.12, Validate explicit attributes references.

#i f def SDAI _CPP_LATE_BI NDI NG
sdpi Logi cal ValidateExplicitAttrsReferences(const Att&ibute_ |ist _var& aggr)
copst ;
#endi f
sdpi Logi cal ValidateExplicitAttrsReferences(const/ String list _var& agqr)
copst ;

SDAI input/output

SDAI C++

Object receiver
NgnConf aggr

Regsult return value

5.8.12.1.8 Validate aggregates size

TheVal i dat eAggr Si ze functions shall implement the SDAI operation specified in ISO 10303-22
as|described by 10.1113, Validate aggregates size.

#i f def SDAI _CPP<DATE BI NDI NG

sdpi Logi cal MNali dat eAggr Si ze(const Attribute_ |ist_var& aggr) const
#endi f

sdai Logical Vali dat eAggrSi ze(const String_ |ist_var& aggr) const;

SDAI input/output

SDAI C++

Object receiver
NonConf aggr

Result return value
46
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5.3.12.1.9 Validate aggregates unigueness

TheVal i dat eAggr Uni queness functions shall implement the SDAI operation specified in ISO
10303-22 as described by 10.11.14, Validate aggregates uniqueness.

#i fdef SDAI _CPP_LATE_BI NDI NG

—

sdai Logi cal Val i dat eAggr Uni queness(const Attribute_ list _var& aggr) const
#endi f

sdai Logi cal Val i dat eAgar Uni queness(const String list var& aggr) const;
SDAI input/output

SDAI C++

Object receiver

NgnConf aggr

Regsult return value

5.8.12.1.10 Validate array not optional

TheVal i dat eArr ayNot Opt i onal functions shall implement.the SDAI operation specified in ISO
10B303-22 as described by 10.11.15, Validate array not optional.

#i fdef SDAI _CPP_LATE_BI NDI NG

sdpi Logi cal Val i dat eArrayNot Opti onal (const/Attribute__|ist_var& aggr) condt;
#endi f

sdpi Logi cal Val i dat eArrayNot Opti onal (const String__list_var& aggr) const;
SDAI input/output

SDAI Ct+

Ohject receiver

NgnConf aggr

Rgsult return value

5.8.12.1.11 Createaggregateinstance

Th
as

Vo
#i
Vo

eCr eat eAggrl/nst ance functions shallimplement the SDAI operation specified in ISO 1
described'by 10.11.5, Create aggregate instance.

d Creat eAggrl nstance(const char* attrNane);
f def, 'SDAI _CPP_LATE_BI NDI NG

0303-22

d-Cr eat eAggr I nst ance(const Explicit_attribute ptr& attrDef);

#e

nart

SDAI input/output

SDAI C++

Object receiver

Attribute attrName, attrDef

Aggregate (not supported in this operation)
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5.3.12.1.12 Get persistent label

TheGet Per si st ent Label function shall implement the SDAI operation specified in ISO 10303-22

as

Pl

described by 10.11.6, Get persistent label.

D DA ptr GCetPersistentlLabel () const;

SDAI input/output

SDAI C++

Object receiver
Lapel return value
5.8.12.1.13 Get description

Th

e Get Descr i pti on function shall implement the SDAI operation(specified in ISO 103

dejscribed by 10.11.8, Get description.
chpr* GetDescription() const;
SDAI input/output

SDAI C++

Object receiver

Lapel return value
5.8.12.1.14 |sscope owner

The | sScopeOnner function shall jimplement the SDAI operation specified in ISO 103(

de

sd

SO

scribed by 10.8.2, Is scope owner.

pi Logi cal | sScopeOmer() const;

Al input/output

SI
Ol
RHg

Al Ctt

ject receiver
sult return value

S.

D3-22 as

3-22 as

312.1.15 Get scope

The GetScope function shall implement the SDAI operation specified in ISO 10303-22 as described by

10

.8.3, Get scope.

Scope_ptr Get Scope() const;
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SDAI input/output

SDAI C++
Object receiver
Result return value

5.3.12.1.16 Add to scope

Thee AddToScope function shall implement the SDAI operation specified in ISO 10303-22-ak described
by|10.8.1, Add to scope.

voj d AddToScope(const Application_instance ptré& thel nstance) constf;

SDAI input/output

SDAI C++
Object receiver
Target thelnstance

5.8.12.1.17 Remove from scope

TheRenoveFr onScope function shall implement theiSDAI operation specified in ISO 103P3-22 as
dejscribed by 10.8.4, Remove from scope.

voj d RenmoveFr onScope( Scope_ptr& scope)-ictonst;

SDAI input/output

SDAI C++
Object receiver
Target scope

5.8.12.1.18 Add toexport list

TheAddToExportLi st function shall implement the SDAI operation specified in ISO 103P3-22 as
depcribed by 10.8/5, Add to export list.

voj d AddTeExportLi st (Scope_ptr& scope) const;

SDALinput/output

SDAI C++
Object receiver
Target scope
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5.3.12.1.19 Remove from export list

TheRenoveFr onmExport Li st function shall implement the SDAI operation specified in ISO 10303-

22

VO

as described by 10.8.6, Remove from export list.

i d RenpbveFronmExport Li st(Scope_ptr& const;

SDAI input/output

SDAI C++

Object receiver

Target scope

5.8.12.1.20 Validate scope

The Val i dat eScope function shall implement the SDAI operation specified in ISO 103
dejscribed by 10.8.9, Validate scope reference restrictions.
sdpi Logi cal Val i dat eScope() const;

SDAI input/output

SDAI C++

Object receiver

Rgsult return value

5.8.12.1.21 Validate string width

Th
22

eVal i dat eSt ri ngW dt h functions shall implement the SDAI operation specified in ISC
as described by 10.11.16, Validate string width.

D3-22 as

10303-

#i fdef SDAI _CPP_LATE BINDI NG

sdpi Logi cal Val i dateStfri ngWdth(const Attribute |ist_var& aggr) const;
#endi f

sdpi Logi cal Val j.dat'eStri ngWdth(const String |ist _var& aggr) const;
SDAI input/output

SDAI Ct+

Ohject receiver

NgnConf aggr

Result return vaiue

5.3.12.1.22 Validate binary width

TheVal i dat eBi nar yW dt h functions shall implement the SDAI operation specified in ISO 10303-

22
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#i f def SDAI _CPP_LATE_BI NDI NG

sdai Logi cal Val i dateBi naryW dt h(const Attribute_ |ist_var& aggr) const;
#endi f

sdai Logi cal Val i dateBi naryWdth(const String_|ist_var& aggr) const;

SDAI input/output

SDAI C++

Object receiver
NdnConf aggr

Rgsult return value

5.8.12.1.23 Validatereal precision

The Val i dat eReal Pr eci si on functions shall implement the SDAI operation specified| in ISO
10B03-22 as described by 10.11.18, Validate real precision.

#i fdef SDAI _CPP_LATE_BI NDI NG

sdpi Logi cal Val i dat eReal Preci sion(const Attribute_ |iwst var& aggr) const;
#endi f

sdpi Logi cal Val i dat eReal Preci sion(const String_ Ji6t varé& aggr) const;

b

SDAI input/output

SDAI C++

Object receiver
NgnConf aggr

Regsult return value

5.8.12.2 Schema-dependent application_instance factory

Within each C++ namespace)which corresponds to an application schema, there shall bg a C++ class
p_i nst _<schenma_nane>Fact ory, where <schema_name> is the name of the EXPRESS

SGHEMA in all lower-case. The class shall contairtaé’at e_<T>" function for each applicgtion

entity type in the sechema. Ther‘eat e_<T>" function shall return adppl i cati on_i nst ance

handle which shallreference the instance referenced by the function’s argument.

EXAMPBLE'16 - This exampleillustrates the implementation of a schema-dependent application_instancg
factory:

ImEXPRESS:

SCHEMA exanpl e_schenm;

ENTITY first_entity;
END_ENTI TY;

ENTI TY second_entity;
END_ENTI TY;
END_SCHEMA,

51

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=eb7632b30170f4f2660e1412ebe23359

SO 10303-23:2000 (E)

In C++:

nanespace Exanpl e_schema {

typedef First_entity* First_entity_ptr;
class First_entity { }s

t ypedef Second_entity* Second_entity ptr;
class Second_entity { };

ClasSsS ADPpP_I Nst_exXdlrpl e_scneiraFact ory 1

Application_instance_ptr create First_entity(const
First_entity _ptré&
Application_instance_ptr create_Second_entity(const
Second_entity ptré&);
1

1
Ag a consequence of the conversion constructors, the C++Apadd cati on_i nstance
copceptually an ancestor of each class generated from each applieation schema. Howe

implementation need not implement application entity data types as derived
AJ;)I i cation_instances.

5.8.12.3 Early binding accessor member functions

hough the late binding accessor member functions for the manipulation of attributes in

application entity data type in an early-binding SDAI implementation.

The prototypes for the get and put accessor member functions for an early-binding SDAIimp
ar¢ described in 5.3.8. For each,explicit attribute, the Test attribute function shall be acco
acfessing the attribute value and testing whether it is equal to the designated unset value fq
each inverse attribute, the Test attribute function shall be accomplished by accessing the
tegting whether the resulting list is unset. For each explicit attribute, the Unset attribute fu
be| accomplished by setting the attribute to the designated unset value for its type.

5.8.13 Binding-specific data types

5.B.13.1Access type data type

is
ver, an SDAI
Classes of

Cluding get
ps defined in
bresents an

ementation
mplished by
rits type. For
tribute value
ction shall

Aclcless_t ype shall be used to specify the access mode for an SDAI-model or transacti

on. It shall

consist of the values, read-only and read-write, and shall be defined as:

enum Access_type {sdai RO sdai RW Access_type_unset};

5.3.13.2 Primitive _type

TheSDAI namespace shall contain the C++ clagseCode, the C++ data typ&ypeCode_ptr,
C++enumTCKi nd and a set of constants of typgpeCode_pt r. The type of a value, given
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expected from, a particular attribute or aggregate element shall specify these types. The class definition
for Typecode and declarations foFypeCode_pt r andTCKi nd shall be:

enum TCKind { tk null, tk void, tk _short, tk long, tk_ushort, tk_ulong,
tk float, tk double, tk boolean, tk char, tk octet, tk _any, tk TypeCode
tk Principal, tk objref, tk struct, tk _union, tk enum tk string, tk _sequence,
tk_array };

t ypedef class TypeCode* TypeCode ptr;
cl ass _TypeCode

{

ublic:

TCKi nd ki nd() const;

| ong param count () const;

Any par anet er (Long) const;

sdai Bool equal (TypeCode_ptr) const;

o

The TypeCode shall consist of an attribute of tyj@Ki nd and a parameter list of tygey. The
underlying types shall vary according to the TypeCoklersd value. Thefollowing describes contents
of the parameter lists for the various valueskafnd:

— for TypeCode with th&i nd valuet k_enum the parameter list shall consist of strings|for the
enumeration type name and the enumerators;

— for TypeCode with th&i nd valuet k_st ri ngs;the parameter list shall consist of the integer
value of the maximum string length or zero for an unbounded string;

— for TypeCode with th&i nd valuet k_sequence, the parameter list shall consist of a
TypeCode representing the underlying type and the integer value of the maximum sequience
length or zero for an unbounded sequence;

— for TypeCode with th&i nd valuet k_obj r ef , the parameter list shall consist of a stifing
value containing the name, of the object class;

— for TypeCode with'th&i nd valuet k_uni on, the parameter list shall consist of a string
value containing\the name of the union, the TypeCode representing the union’s discrinpinant, and
a set of triples;-one for each member of the union containing a string value representing the union
label name{a-string value representing the union member name, and a TypeCode representing the
union member type.

The relationship between the C++ classes and their corresponding TypeCode values jare given in
tahjle-3.
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Table 3 - Mapping of EXPRESS typesto TypeCode values

C++ datatype/ EXPRESS

TypeCode: TC_kind and {parameter s}

Integer / INTEGER tk_long {}

Real / REAL tk_double {}
sdaBoeBOOLEAN—F — ———— 1t - - —Bbnset}
sdailLogical / LOGICAL tk_enum {sdailLogical, LFalse, LTrue, LUnknown,

LUnset}

iInbounded) String, / STRING
bounded) String, / STRING
ixed_string_<n>/ STRING

-~

tk_string {0}
tk_string {maxlen-integer}
tk_string {<n>}

(wul

inary / BINARY
ounded_Binary_<n>/ BINARY
ixed_Binary_<n>/ BINARY

muluv]

tk_sequence {tk-octet, 0}
tk_sequence {tk-octet, <n>}
tk_sequence{tk_octet, <n>}

m

numeration / ENUMERATION

th_

enum {enum-name, enumeratorl.}}

rray, Bag, List, Set of T /

RRAY ,BAG,LIST,SET

ounded <n> Array, Bag, List, Setof T/
RRAY ,BAG,LIST,SET

> m > >

tke sequence {T, 0}
tk, sequence {T, <n>}

m

ntity_instance / ENTITY

tk_objref {entity-name}

Number / NUMBER

tk_union {Number, Number_discriminant,

Number_discriminant__integer, c1, tk_jong,
Number_discriminant__real, c2, tk_dodble}

N

elect / SELECT

th_

union {union-name, switch-TypeCode, label-
value, member-name, TypeCode (repe

at triples

br each~nEXPRESS ipmitive, aggregate, enumerati, select, type and entity data type, th
plementation shall provide a constant of tjjygoeCode_pt r. The name of the constant s
c.<t ypenane>", where <typename> is the name of the type. Each constant shall be de

5.3.13.3 Error code datatype

Error _i d shall be the type used to represent error conditions. Its values are defined in clause 6.
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5.3.13.4 Time_stamp datatype

Ti me_st anp shall be the type used to represent the EXPRESS TYPE_st anp in the SDAI
session schema from ISO 10303-22 as described by 7.3.3.

typedef String_var Tinme_stanp;

5.3.13.5 Schema name data type

Sghema_name shall be the type used to represent the EXPRESSdivéte_def i ni t i eninjthe
SDAI population schema from ISO 10303-22 as described by 8.3.1.

typedef String_var Schena_nane;

5.8.13.6 Entity_namedatatype

Ent i t y_nane shall be the type used to represent the EXPRESS €MPEt y_def i ni ti oninthe
SDAI population schema from ISO 10303-22 as described by 8.3.2.

typedef String_var Entity_nane;

5.B.13.7 Transaction commit mode data type

Commi t _node shall be used to specify whethena particular transaction shall be committed or not. It
shpll consist of two values, commit and abort{zand shall be defined as:

enum Conmi t _node {sdai COW T, sdai.ABORT};

5.8.13.8 SDAI primitive

The primitive data type in the.SDAI parameter data schema from ISO 10303-22 as describgd by 9 shall
be| represented in tH&DAI (hamespace as the C++ clas8ay andAny_var. The classAny shall

coptain an untyped painter to a value, a value, a TypeCode indicating the type of the yalue and a
TylpeCode_pt r whictreferences its TypeCode. The clasyg shall provide the following member
functions:

c

{

Ass Any

publ i c:
Any( )<,

This function shall create a neMmy instance with &ypeCode t k_nul | and no value.

Any(const Any& a);

This function shall create a neimy instance with a copy of tHeypeCode of a and shall contain a
deep copy of its parameter value.

Any(TypeCode_ptr tc, void* val, sdai Bool release = BFal se);
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This function shall create a néay instance which contains a copy of fhgpeCode t ¢ and the value

val . Ifr el ease is setto TRUE, the Any instance shall release its resources upon assignment of a new
value or when the Any’s destructor is called.éf ease is set to TRUE, the value of thal pointer

after this function is called is not specified in this part of ISO 10302Ilfase is set to FALSE, the

Any instance shall point the valuea! ; the resources of the Any instance shall not be released.

~Any();

Thiis function shall release the TypeCode, the value and any other resources owned by-th¢ instance.

Anly& operat or=(const Any&);

This function shall release the resources of the instance, including the TypeCode and thqg value, if the
re¢eiver was created withel ease set to TRUE. The instance shall then”contain a cogy of the
TypeCode of the parameter and a deep copy of the value of the parameter.

voj d operat or <<=( Short);

vo] d oper at or <<=( UShort);

vo|] d operat or<<=(Integer);

voj d oper at or <<=( ULong) ;

voj d oper at or <<=(Fl oat) ;

vo| d operat or <<=(Real );

vo| d operat or<<=(const sdai LOG CAL&);
vo| d oper at or <<=(const sdai BOOL&) ;

vadi d operat or<<=(const Any&);
voi d operat or<<=(const char*);

Far each EXPRESS primitive, aggregate{enumeration, select, type and entity data type, there shall be
a C++ operator namé&<=" which inserts a value of that type into the instance and automatcally sets

the TypeCode to the value that represents that typeAipenstance may not store its valye as a
reference or pointer to the parameter. For a value of fJpethe parameter shall be of typ&>, ex¢ept

for entities, which shall be oftype pt r, and strings, which shall be of typenst char *. If fhe

reg¢eiver was created witlel'ease set to TRUE, the instance shall release the existing value.

ai Bool operator'>>=(Short&) const;
ai Bool operatar>>=(UShort&) const;
ai Bool operator>>=(|nteger& const;
ai Bool operator>>=(ULong&) const;
ai Bool ~oper at or >>=( Fl oat & const;
ai Boal\oper at or >>=(Real & const;

i d Operator>>=(const sdai LO3 CAL&);
i d.operator>>=(const sdai BOOL&);

QI Rnnl oper at Ar =( AnvLl) caonct
AT UUT '\l\ll Al U1l \I\lly“ \l\JlI\)L,

sdai Bool operator>>=(char*&) const;

nNn<<uLLLWWLO®W

For each EXPRESS primitive, aggregate, enumeration, select, type and entity data type, there shall be
an operator naméeg>=" which extracts a typed value from tAey. This function shall return a value

of type sdai Bool , which shall besdai TRUE if the Any contains a value of the correct type;
otherwise, it shall returadai FALSE. For a value of typ€&, the parameter of the argument shall be
T&for primitive types (except strings), enumerations and entities. It shEil&#or strings, selects and

Any. If the extraction is successful and the receiver was created alithase set tosdai TRUE, the
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caller’'s pointer will point to resources managed byAhg. If the Any’s resources are released, the
behaviour is not defined in this part of 1SO 10303.

voi d repl ace(TypeCode_ptr tc, void* value, sdai Bool release = BFal se);

This function shall release the current TypeCode and insert a copy of the TypeCode tc.  |If
rel easeissettosdai TRUE, the Any shall release any resources associated with the current value.
Thefunctlon shall assgn the new value to the receiver. If r el ease isset to sdal TRUE, the Any

If eI ease is set to sdai TRUE, the value of the vaI pointer after this function is called-is hot
specified inthispart of ISO 10303. If r el ease issettosdai FALSE, the Any instance shall,point the
value a val ; the Any instance shall not release its resources.

TypeCode ptr type() const;

This function returns the current TypeCode.

copst voi d* val ue() const;

Thysfunction returns apointer to the current value stored in the receiver. Animplementation of this gart
of ] SO 10303 shall support the casting of returned void* if thevalueis of one of the following types:
Oqgtet , Short ,UShort , Integer ,ULong, Double , Any, Object_ptr , TypeCode_ptr .The
implementation need not support casting to any other types.

5.B.13.9 Complex instances

A complex entity datatype shall represent anintersecting set of subtypes of a supertype, which are ot
explicitly defined asentitiesin the schema, /A complex entity datatype shall beaset of singleentity data
types which serve as subtype leaves in the particular subtype/supertype instance graph.

Camplex entity datatypes maybecreated either at compile-time (early binding) or at run-time using the
digtionary (late binding).

In|the early-bound implementations complex entity type data names shall be constructed using the
aldorithm described,in 1SO 10303-22 as described by annex A. The set of valid early-bound complex
enlity datatypesshall be specified in an addendum to the EXPRESSfile. Theinterface for defining the
list of valid eemplex entity namesis defined as follows:

<cpmpl ex- data_types> := ‘COMPLEX; <complex_type_identifier> ‘' {
<cpmplex_type_identifier>*;" } ‘END_COMPLEX;'

EXAMPLE 17 - This exampleillustrates the logical results of specifying complex entity datatypes:
In EXPRESS:

ENTITY person;
END_ENTITY;
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ENTI TY student
SUBTYPE OF( person);
END_ENTI TY;

ENTI TY enpl oyee
SUBTYPE OF( person);
END_ENTI TY;

ENTI TY manager
SUBTYPE OF( person);

END_ENTL T\
NN T 1

COVPLEX;

enpl oyee+st udent ;
enpl oyee+manager
END_COWPLEX;

The name of the complex class shall be the concatenation of each component type name in the order
specified in ISO 10303-22 as described by A.1.3. The first letter of each Cemponent class name shall be
uppercase and all remaining letters shall be lowercase. The result of-this addendum to the BXPRESS file
is that the following declarations are added to the resulting SDAlmplementation:

clpss Enpl oyeeStudent : public Enpl oyee, publjg{Student ({ }s

cl pss Enpl oyeeManager : public Enployee, public Manager { }s

In the late bound implementation, the complex entity’data types need not be specified untilfruntime. In
this implementation, data types are specified when a new entity instance is created Githahe
entity instance operation.

Hgndles to complex instances shall be mutually assignable regardless of whether the instange was created
us|ng the early bound or late bound ithplementation.

5.8.13.10 Bound_instance value

Bdund_i nst ance_val ue,"shall be the type used to represent the EXPRES$ TYPE
bgund_i nst ant _val(ue‘in the SDAI parameter data schema from ISO 10303-22 as described by
9.3.11.

t ypedef | nteger/ bound_i nstant _val ue;

5.8.13.11Query source

ThetelassQuer y_sour ce shall represent the EXPRESS TYPE query_source in the SDAI parameter
data schema from ISO 10303-22 as described by 9.3.12.

class Query_source : public Select {

pr ot ect ed:

Query_source();

Query_source(const Query_source_ptré&);
Query_source(const Aggregate_instance_ptré&);
Query_source(const Mddel _ptré&);
Query_source(const Repository ptré&;
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Query_source(const Schema_i nstance_ptr&);

operator Aggregate_instance_ptr();
operator Mdel _ptr();

operator Repository ptr();
operator Schema_i nstance_ptr();

Query_source_ptr& operat or=(Aggregate_i nstance_ptr&);
Query_source_ptr& operat or=(Model _ptré&);
Query_source_ptr& operator=(Repository_ptr&);

1
wen ntr @ ~nny At Ay —( Ol 1 onet A Nt v
'] SeH€€ —pPrT T optTat ot orTeTma_r ot ancC— ot

\ .
&=
puplic:

operator const Aggregate_instance_ptr() const;
operator const Mdel _ptr() const;

operator const Repository ptr() const;

operator const Schema_instance_ptr() const;

prj vate:

sdpi Logi cal _Aggregate_i nstance() const;
sdpi Logi cal _Mbdel () const;

sdpi Logi cal _Repository() const;

sdpi Logi cal _Schema_i nstance() const;

puplic:

stptic Query_source_ptr _duplicate(Query_sourcée/ptr);
stptic Query_source_ptr _narrow Object _ptr);

stptic Query_source_ptr _nil();

/1| Underlying type nmenber functions
/1| Aggr egat e_i nstance, Mbddel, Reposiitory, Schema_instance

I nf eger SDAI Query(const char* expression, const Object ptr& theEntity,
T | sdailist_var& destination) const;

/1| Model , Repository, Schenma_instance
chpr* name_() const;

/1] Model

copst Model _contents) ptr Mdel __contents_() const;
Model _contents_ptroModel _ _contents_();

#i f def SDAI _CPP-LATE_BI NDI NG

copst Schema~ptr underlying_schema_() const;
#endi f

Schenma_name' under | yi ng_schema_name_() const;

copst Repository_ptr repository_() const;

Ti jre_stairp change_date_() const;

Acfcess. type node_() const;

Schenn instance |ist var associated with () const;

voi d RenameModel (const char* nodel Nane) ;

voi d C oseMbddel ();

voi d C oseMbdel () const; Model _ptr Pronpot eMbdel ToReadWite() const;
voi d SaveChanges();

voi d UndoChanges();

#i f def SDAI _CPP_LATE_BI NDI NG

const Entity ptr GetEntityDefinition(const char* entityName) const;
#endi f

/'l Repository
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const Repository contents_ptr Repository__contents_ () const;

char* description_() const;

Session__list_var session_() const;

Model _ptr Creat eModel (const char* nodel Nane, const char* schemaNane);
#i f def SDAI _CPP_LATE_BI NDI NG

Model _ptr Creat eModel (const char* nopdel Name, const Schenma_ptr& schemm);
#endi f

const Model _ptr Get Model (const char* nodel Nanme) const;

Model _ptr Get Model R\ const char* nodel Name) ;

voi d Del et eModel (Model _ptr& nodel ); DAGbj ect _ptr GCet Sessionldentifier(const

PI DAt r O | abhAal N\ ~~onc

Ao L A A4 A
#i f def SDAI _CPP_LATE_BI NDI NG
Schena_i nst ance_ptr Creat eSchemal nst ance(const char* snane, const Schepa._pt|r &
schemaDef ) ;

#endi f

Schena_i nstance_ptr CreateSchenal nstance(const char* snane, const |char*
schemaNarne) ;

voj d Del et eSchemal nst ance( Schema_i nstance_ptré& inst);

/1] Schema_i nst ance

copst Model __set _var associ ated_nodel s_() const;

Schenma_nane native_schema_() const;

copst Repository_ptr repository () const;

Ti jre_st amp change_date_() const;

Tijre_stanp validation_date () const;

sdpi Logi cal validation_result_() const;

I nf eger validation_|level () const;

voj d Rename(const char* nane);

voj d AddMbdel (const Mbodel ptré& nodel);

voj d RenoveModel (const Model _ptré& nodel )4

viftual sdailogical Validated obal Rul e(const char* rul eNane,
Stying__list_var& aggr) const;

#i f def SDAI _CPP_LATE_BI NDI NG

viftual sdai Logi cal Validated obalRul e(const d obal _rule_ptré& gl obal Rul e
Where_rule__list_varé& aggr) const;

#endi f

viftual sdailLogi cal ValidateUni quenessRul e(const char* rul eName, Object_ptfr&
theEntity) const;

#i f def SDAI _CPP_LATE_BI.NBI' NG
viftual sdai Logi cal Val-i\dat eUni quenessRul e(const Uni queness_rul e_ptr &t heRulle,
o) ect _ptré& theEntity)/ const;

#endi f

#i f def SDAI _CPP_LATE_BI NDI NG

viftual sdaiLogircal Vali datel nstanceReferenceDomai n(const

Appl i cati ons\nstance_ptré& app, Attribute_|ist_var& aggr) const;
#endi f

viftual sdailogical Validatel nstanceReferenceDonai n( const

Appl i cation_i nstance_ptr& app, String__list_var& aggr) const;

vi f tual~sdai Logi cal Val i dat eSchemal nst ance() const;

viftual sdai Logi cal IsValidationCurrent() const;

b

5.4 EXISTSfunctions

The SDAI namespace shall contain the following convenience functions for the testing of the existence

of instances of every data type specified in this part of ISO 10303.

sdai Bool EXISTS(const Object_ptr& ob);
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This function shall returBFal se if theob->i s_ni | () operation returns 0 and shall ret&Tr ue

if theob->i s_ni | () operation returns 1.

sdai Bool EXI STS(I nt eger ob);
sdai Bool EXI STS(Real ob);

sdai Bool EXI STS(BOOL ob);

sdai Bool EXI STS(sdai LOG CAL ob);
sdai Bool EXI STS(const char* ob);

sdai Bool EXI STS(const Bi nary_var & ob);
sdai Bool EXI STS(const Enum& ob);

sdai Bool EXI STS(const Sel ect_var & ob);
S

ai Bool EXI STS(const Aggregate_instance_var& ob);

These functions shall retuBFal se if ob is unset, otherwise it shall retuBTr ue:

sdai Bool EXI STS(const Any_var & ob);

This function shall return the return value that results from invoking the EXISTS functi

underlying value of thény.

6 [Error handling

The SDAI namespace shall contain the;-following C++ exception cladSesept i
Usler Except i on, andSDAI Excepti on.
cl pss Exception
{
publ i c:
Fxception(const Exception&);
~Exception();
Fxception& operator=(const Exception&);
pr ot ect ed:
Fxception();
i
cl pss User Exeception : public Exception
{
publ i ¢

User Exception();
UsenException(const User Exception&);
~Us’er Exception():

bn on the

User Excepti on& operat or=(const User Excepti on&);

(¢

ass SDAI Exception : public UserException

public:

SDAI Excepti on();

SDAI Excepti on(const SDAI Excepti on&);
SDAl Excepti on(ULong ni nor);

~SDAI Exception();

© 1SO 2000 — All rights reserved

61


https://standardsiso.com/api/?name=eb7632b30170f4f2660e1412ebe23359

SO 10303-23:2000 (E)

SDAI Except i on& oper at or =( const

User Excepti on&) ;

ULong M nor () const;

voi d M nor (ULong);

on after the

hlues may be

b
NOTE - C++ environments that do not support real C++ exception handling may implement error handling
according to the method described in [1], Appendix D.

The-implementation-shall-previde-usererrer-handling-which-may-be-caled-by-the-applicat

SDAI enters an error state and has updated the SDAI event log (if the event logging is-on),.

The following standard error codes shall be defined as global symbolic constantsThese v.

uspd to set and test the error code valdenor, in SDAI Excepti on. These Vvalues shall be

copformant with the C++ typeLong:

enum Error _id {

sdpi NO ERR = 0 , /1 No error

sdpi SS_OPN = 10, /1 Session open

sdpi SS_NAVL = 20, /1l Session not avail able

sdpi SS_NOPN = 30, /1 Session is not open

sdpi RP_NEXS = 40, /1 Repository does not exist

sdpi RP_NAVL = 50, /1 Repository not avail able

sdpi RP_OPN = 60, /1 Repository open

sdpi RP_NOPN = 70, /1l Repository is not opgen

sdpi TR_EAB = 80, /1 Transaction ended abnornally

sdpi TR_EXS = 90, /1 Transaction exists

sdpi TR_NAVL = 100, // Transaction not avail able

sdpi TR_ RW = 110, /1 Transaction read=wite

sdpi TR_NRW = 120, /1 Transaction net read-wite

sdpi TR_NEXS = 130, // Transaction.does not exi st

sdpi MO_NDEQ = 140, // SDAI-nmpdel*:not donmai n equi val ent

sdpi MO_NEXS = 150, // SDAI-npdel does not exi st

sdpi MO NVLD = 160, // SDAI -#model invalid

sdpi MO DUP = 170, /1 SDAl -apdel duplicate

sdpi MX_NRW = 180, /1 SDAI:npdel access not read-wite

sdpi MX_NDEF = 190, // SPAIl-npdel access not defined

sdpi MX_RW = 200, I ~8DAI - nodel access read-wite

sdpi MX_RO = 210, [~ SDAI - nodel access read-only

sdpi SD_NDEF = 2204/ Schema definition not defined

sdpi ED_NDEF = 230, // Entity definition not defined

sdpi ED_NDEQ =,240, // Entity definition not domain equival ent

sdpi ED_NAVL & 250, // Entity definition not avail able

sdpi RU_NDER>= 260, // Rule not defined

sdpi EX_NSUR'= 270, // Expression eval uation not supported

sdpi AT_NvLD = 280, // Attribute invalid

sdpi ATYNDEF = 290, // Attribute not defined

sdpicSl* DUP = 300, /1 Schema instance duplicate

sde-SHNEXS——3146—F+—Scherp—instance—dees—not—exist

sdai EIl _NEXS = 320, // Entity instance does not exi st

sdai EIl _NAVL = 330, // Entity instance not avail able

sdai El _NVLD = 340, // Entity instance invalid

sdai EIl _NEXP = 350, // Entity instance not exported

sdai SC_NEXS = 360, // Scope does not exi st

sdai SC_EXS = 370, /1 Scope exists

sdai Al _NEXS = 380, // Aggregate instance does not exi st

sdai Al _NVLD = 390, // Aggregate instance invalid

sdai Al _NSET = 400, // Aggregate instance is enpty

sdai VA _NVLD = 410, // Value invalid
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ai VA NEXS = 420, // Value does not exi st

ai VA NSET = 430, // Value not set

ai VT_NVLD = 440, // Value type invalid

ailR_ NEXS = 450, // Iterator does not exist

ai | R NSET = 460, // Current menber is not defined
ai |l X N\VLD = 470, // Index invalid

ai ER_ NSET = 480, // Event recording not set

ai O°P_NVLD = 490, // Qperator invalid

ai FN_NAVL = 500, // Function not avail able

ai SY_ERR = 1000 /1 Underlying system error

}s
U

the
the

6.

Th
7.4

ty

c

-

pu
Ev
Ev

ch
Ti

st
st
st

pr
VO
VO

b
6.

on an error condition in any SDAI operation, the SDAI implementation shall g&t tiee'. valu
b SdaiException to tHer r or _i d enumerator which represents the appropriate errorindic
 list of possible error indicators specified in ISO 10303-22 for that SDAI operation.

Il Event

eEvent class shall implement the SDAI entgyent specified in 1IS©“10303-22 as descri
|.6.

pedef Any Error_base;

ass Event : public Session_instance {

end cl ass Session
end cl ass Error_event;

bl i c:
ent () ;
ent (const Event &) ;

ar* function_id () const;
'e_stanp tine_() const;

ati ¢ Event _ptr _dupli cate(Event _ptr);
ati ¢ Event _ptr _narrow(Qbj ect _ptr);
ati ¢ Event _ptr _nil{();

vat e:

d function_id-(const char*);
d tinme_(const” Time_stanp&);

P Error event

Th
as

eErr or _event class shall implement the SDAI entéyr or _event specified in ISO 103(
described by 7.4.7.

class Error_event : public Event {

pu
Er
Er

pu

blic:
ror_event();
ror_event (const Error_event&);

blic:

© 1SO 2000 — All rights reserved
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Error_id error_() const;
char* description_() const;
const Error_base var base_() const;

static Error_event _ptr _duplicate(Error_event _ptr);
static Error_event_ptr _narrow Cbject_ptr);
static Error_event_ptr _nil();

private:
void error(Error_id);

VO

d doceori nt i an (~onct obhor k) -
3 oot

VO

b

Th
of
sc

Th
of

Th
IS

c

pu
Se
Se
Vi

st

st
st

1.

L Session classes

J.1 Session_instance

T O CcoTT T CTOTToT

P Bh— 7T
d base (const Error_base var&)

C++ binding of the SDAI operations

e SDAI entity data types specified in ISO 10303-22 for the SDAI seSsion schema (with th
the entity data types for error handling), the SDAI population*sehema, and the SDAI
nema shall be implemented by the following C++ classes.

e SDAI entity data types specified in ISO 10303-22 for the SDAI session schema (with th
the entity data types for error handling) shall be\implemented by the following C++ clasg

eSessi on_i nst ance class shall implement the SDAI entitgssi on_i nst ance specifie

D 10303-22 as described by 9.4:6.

pss Session_instance <. public Object {
bl i c:

5si on_i nst ance() ;

5si on_i nst ance(const Sessi on_i nstanceg&);
[t ual ~Sessi ofiqt nstance();

at i ¢ Sessi‘on i nstance_ptr _duplicate(Session_instance ptr);

at i ¢ Session_instance_ptr _narrow( Cbj ect _ptr);
at i ¢ Sessi on_instance_ptr _nil();

1<1,1 Find entity instance users

e exception
dictionary

e exception
es.

din

TheFi ndUser s function shall implement the SDAI operation specified in ISO 10303-22 as described

by 10.10.8, Find entity instance users.
bject __list_var FindUsers(const Schenme_instance_ |ist_var& aggr) const;
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SDAI input/output

SDAI C++
Instance receiver
Domain aggr

Result return value

7.1.1.2 Find entity instance usedin

TheFi ndUsedi n function shallimplement the SDAI operation specified in ISO 10303-22 as described
by|10.10.9, Find entity instance usedin.

#i fdef SDAI _CPP_LATE_BI NDI NG

oj ect__list_var FindUsedin(const Attribute ptr& attr, const
Schena_i nstance__|ist_var& aggr) const;
#endi f

SDAI input/output

SDAI C++
Ingtance receiver
Rale attr

Dgmain aggr

Rdsult return value

7.1.1.3 Find instanceroles

TheFi ndRol es function shall implementthe SDAI operation specified in ISO 10303-22 as described
by|10.10.11, Find instance roles.

#i f def SDAI _CPP_LATE_BI NRI NG
o) ect__list_var FindRolles(const Scheme_instance__|ist_var& aggr) const;
#endi f

SDAI input/output

SDAI C++
Ingtance receiver
Dgmain aggr

Regsult return value

7. EHA+Hndnmstancedatatypes

The Fi ndDat aTypes function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.10.12, Find instance data types.
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#i fdef SDAI _CPP_LATE_BI NDI NG

nj ect__list_var FindDataTypes(const Schema_i nstance__|ist_var & aggr) const;
#endi f
String__list_var FindDataTypes(const Schema_i nstance__|list_var& aggr) const;

SDAI input/output

SDAI C++
Instance receiver
Rdsult return value

7.1.15 Issame
Thel sSane function shall determine whether the parametdrer Ent i ty referstg the same pntity
ingtance as the receiver. This function shall implement the behaviour of the EXPRESS ENTI[TY instance
comparison operator (:=:).

sdpi Logi cal |sSane(const Object ptr& otherEntity) consts

Output

Thiis function shall return TRUE if the two instances are.thé same. This function shall returh FALSE if
the two instances are not the same. This function shalbreturn UNKNOWN if either instange is unset.

Pdssible error indicators

sdpi MX_NDEF /1 SDAI - nbdeN~access not defined
sdpi EI _NEXS /1 Entityqnstance does not exi st
sdpi TY_NDEF /1 Type net defined

sdpi SY_ERR /1 Undetlying system error

Orgin

Canvenience function

7.1.1.6 Get attribhtte

TheGet At t r_functions shall implement the SDAI operation specified in ISO 10303-22 as|described
by|10.10.1,Get attribute.

#i f def \(SDAI _CPP_LATE_BI NDI NG
Anycvar GetAttr(const Attribute ptr& attDef);

Anl—/ar Get Affr(nnnef char* affl\larrn)-
V- RSt e St

gendif

SDAI input/output

SDAI C++

Object receiver
Attribute attDef, attName
Value return value
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7.1.1.7 Get instancetype

TheCet | nst anceType functions shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.10.4, Get instance type.

#i f def SDAI _CPP_LATE_BI NDI NG

const Entity ptr GetlnstanceType() const;
#endi f

char* GetlnstanceTypeNane() const;

SO

Th
de

sd
#i
sd
#e

SO

Al input/output

DAL C++

ject receiver

pe return value
J.1.8 Isinstance of

el sl nstanceO functions shall implement the SDAI operation specified in ISO 103
scribed by 10.10.5, Is instance of.

ai Bool |slnstanceO(const char* typeNang) const;
f def SDAI _CPP_LATE_BI NDI NG

SI
Ol
Ty
Re

Th
by

sd
#i

ai Bool |slnstanceO (const Entity ptr& otherEntity) const;

ndi f

Al input/output

DAI C++

ject receiver

pe typeName, otherEntity

sult returnvalue
J.1.9 Iskind of

el skKi ndOF functions shall implement the SDAI operation specified in ISO 10303-22 as

10.10.6, Is kind of.

ai BoalxY sKi ndOf (const char* typeNane) const;
f def\"SDAI _CPP_LATE_BI NDI NG

sd

D3-22 as

described

ai-Bool | sKindOf (const Entity ptr& theType) const;

©IS

aa £
nur 1

O 2000 - All rights reserved
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SDAI input/output

SDAI C++

Object receiver

Type typeName, theType
Result return value

7.1.1.10 1sSDAI kind of

Tr]el sSDAI Ki ndOF functions shall implement the SDAI operation specified in 1ISO.103

depscribed by 10.10.7, Is SDAI Kind Of.

sdai Bool |sSDAI Ki ndOf (const char* typeNane) const;

#i|f def SDAI _CPP_LATE_BI NDI NG

sdai Bool |sSDAI Ki ndOF (const Entity ptr& theType) constg
#endi f

SDAI input/output

SDAI Ct+

Ohject receiver

Type typeName, theType

Rgsult return value

7.0.1.11 Test attribute

The TestAttr functions shall implement the)SDAI operation specified in ISO 10303-22 as d¢
10[10.2, Test attribute.

#i fdef SDAI _CPP_LATE_BI NDI NG

sdai Bool TestAttr(consty Attribute_ptr& attDef) const;
sdai Bool TestAttr(const char* attNane) const

#endi f

SDAI input/output

SDAI Ct+

Ohject receiver

Attribute attDef, attName

Rgsult return value

D3-22 as

pscribed by

7.1.1.12 Get attribute value bound

TheGet At t r Val ueBound function shall implement the SDAI operation specified in ISO 10303-22

as

described by 10.10.10, Get attribute value bound.

#i f def SDAI _CPP_LATE_BI NDI NG
I nt eger Get AttrVal ueBound(const Attribute ptr& attr) const;

#e
}s

68
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SDAI input/output

SDAI C++

Instance receiver

Attribute attr

Value return value

7.fZ2-Sesson

TheSessi on class shall implement the SDAI entidglai _sessi on specified in ISO 10303-

de

c

fr

pr
Se
Se

pu
co
sd

scribed by 7.4.1.

pss Session : public Session_instance {

end cl ass Repository;

within the Repository’ s member functions.

pt ect ed:
5si on() ;
5si on(const Sessi on&) ;

bl i c:
hst | npl enentation_ptr sdai _i npl ementation_() const;
ai Bool recording_active_() const;

(g

O0O0O0O0O0

nst Error_event list_var errors’ () const;

nst Repository__set_var knowmservers_() const;

nst Repository_ _set var active servers () const;

nst Model __set _var activelnodels () const;

nst Schena_i nstance_ptri data dictionary () const;

nst Transaction__|ist_wvar active_transaction_() const;

atic Session_ptr ~duplicate(Session_ptr);
ati c Session_pta .narrow Gbj ect _ptr);
atic Session_ptr” _nil();

pr
\'

i vat e:
i d sdai Jnplenmentation_(const |nplenmentation ptré&);

voi d recondi ng_acti ve_(sdai Bool ) ;

voi d errors_(const Error_event |ist _varé&);

voi d<known_servers_(const Repository__set_varg&);
vdi@yactive_servers_(const Repository_ set varé&);

P2 as

NOTE - The Repository is afriend to Session so that models may be addedt0-the set of active models frgm

vord—active_nmodels_(const Mdet_set_var&J;

VO

id data_dictionary_(const Schema_instance ptr&);

7.1.2.1 SDAI operation declarations

The SDAI operations specified in ISO 10303-22 for the EXPRB®S TY sdai _sessi on shall be
implemented by the following C++ member functions.

© 1SO 2000 — All rights reserved
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7.1.21.1 Errors

TheEr r or s function shall provide read-only public access to the list of errors grther s attribute
of the classSessi on.

public:
const Error_event _list _var Errors();

Outptit

TheEr r or s function shall return a read-only list of the error events associated with\the $ession. If
event recording is not on, the function shall return an empty list.

Pdssible error indicators

sdpi SS_NOPN /1 Session not open
sdpi SY_ERR /1 Underlying system error
Ongin

Canvenience function

7.1.2.1.2 Open repository

TheOpenRepo function shall implement the SDAI operation specified in ISO 10303-22 as described
by|10.4.5, Open repository.

voj d OpenRepo(Repository ptré& repeo);

o

SDAI input/output

SDAI C++
Sdssion receiver
Rgpository repo

7.1.2.1.3 Closerepository

TheCl oseRepo function shall implement the SDAI operation specified in ISO 10303-22 as described
by[10.5.3;.Close repository.

vo| d2C oseRepo( Repository ptré& repo);

SDAI input/output

SDAI C++
Repository repo
70
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7.1.2.1.4 Get attribute definition

TheGet At t r Defi ni ti on functions shall retrieve a handle to Aint r i but e instance from the
SDAI dictionary schema for a specified instanc&mwfi t y. TheEnt i t y shall be specified in either
of two ways. Théent i t y may be specified directly by the parametet r Def or theEnti t y may
be specified indirectly by the parametensti t yNanme and schermaNane. The schemaNane
parameter shall specify the SDAI dictionary schema which contaisctienaNanme parameter. The
At t ri but e retrieved shall be specified by thét r Nane parameter.

#i f def SDAI _CPP_LATE_BI NDI NG

copst Attribute ptr GetAttrDefinition(const Entity ptr& attrDef, const
chpr* attrNane) const;

copst Attribute ptr GetAttrDefinition(const char* entityName, const
chpr* schemaNanme, const char* attrNane) const;

#endi f

Odtput

Thiis function shall return aft t r i but e handle. Otherwise, this function shall return a null handle.

Pdssible error indicators

sdpi MX_NDEF /1 SDAI -nodel is in, undefined access nobde
sdpi EI _NEXS /1 Entity instance does not exi st

sdpi AT_NDEF /1 Attribute nane-‘Unknown

sdpi VA _NSET /1 Val ue not set

sdpi SY_ERR /1 Underlying-8ystem error

Orgin

Canvenience function

7.1.2.1.5 Open session

The OpenSessi on fupction shall implement the SDAI operation specified in 1ISO 103(03-22 as
dejscribed by 10.3.1,©pen session.

stptic Session. ptr OpenSession();

SDAI input/output

SDAI C++

Sdssion return valiio
...... FettH-R-\faid

7.1.2.1.6 Delete aggregate

TheDel et eAggr function shall delete a persistégigr egat e_i nst ance.Entity_i nst ances
having attribute values which refer to the deleigdr egat e_i nst ance need not be automatically
updated.
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voi d Del et eAggr ( Aggr egat e_i nst ance_var & aggr) ;

Possible error indicators

sdai MX_NRW /1 SDAI -npbdel access not read-wite
sdai AG_NEXS /1 Aggregate does not exi st

sdai SY_ERR /1 Underlying system error

Origin

Canvenience function

7.1.2.1.7 Record error

The Recor dEr ror function shall implement the SDAI operation specified-in ISO 103(03-22 as
dejscribed by 10.4.1, Record error.

voj d RecordError(const char* functionl D, Error_id errorfconst char* descpt|);

SDAI input/output

SDAI C++

Sdgssion receiver
Function_id functionID

Erfor error
Dgscription descpt

7.1.2.1.8 Isrecording on

Thel sRecor di ngOn function shallyindicate whether event recording is currently enabled,(disabled,
or not supported by the SDAI implementation.

=

sdpi Logi cal |sRecordimgén() const;
Output

Thiis function shall’'return TRUE if event recording is enabled, FALSE if disabled, and UNKINOWN if
not supported:

Pdssiblererror indicators

sd iQQ_l\ml\l /] Session not open
sdai SY_ERR /1 Underlying system error
Origin

Convenience function
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7.1.2.1.9 Start event recording

TheSt art Event Recor di ng function shall implement the SDAI operation specified in18803-22
as described by 10.4.2, Start event recording.

sdai Bool StartEvent Recording();

SDAI input/output

SDAI C++
Sdssion receiver
Rdsult return value

7.1.2.1.10 Stop event recording

TheSt opEvent Recor di ng function shall implement the SDAI operation specified in ISO 1p303-22
as|described by 10.4.3, Stop event recording.

sdai Bool St opEvent Recordi ng();

SDAI input/output

SDAI C++
Sdssion receiver
Rdsult return value

7.1.2.1.11 Close session

The d oseSessi on function shalhbimplement the SDAI operation specified in ISO 10303-22 as
depcribed by 10.4.4, Close session.

vo| d Cl oseSession();

SDAI input/output

SDAI C++
Sdssion receiver

7.1.2112 Start transaction

TheSt art Tr ansact i on function shall implement the SDAI operations specified in ISO 10303-22

as described by 10.4.6 and ISO 10303-22 as described by 10.4.7, Start transaction read-write access and
Start transaction read-only access. irbde attribute of the newr ansact i on instance shall be set

to the value of heMbde.

Transaction_ptr StartTransacti on(Access_type thelMbde);
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SDAI input/output

SDAI C++
Session receiver
Transaction return value

7.1.2.1.13 Commit

Th
10

VO

SO

eConm t function shall implement the SDAI operation specified in ISO 10303-22 as de

SO

Tr

7.

Th
10

VO

SO

Trs

Th
de
En
im
sd

VO

b

4.8, Commit.
d Commit (const Transaction_ptré& xaction);
Al input/output
Al C++
hnsaction xaction
1.2.1.14 Abort
eAbort function shall implement the SDAI operation.specified in ISO 10303-22 as de
4.9, Abort.
d Abort(const Transaction_ptr& xaction);
Al input/output
DAl C++
hnsaction xaction
J.2.1.15 End transaction

eEndTr ansact i onfunction shall implement the SDAI operations specified in ISO 103
scribed by 10.4.10-and 1ISO 10303-22 as described by 10.4.11, End transaction access a
d transaction actess and abort. If the paranmetde is set tosdai COVM T, this function 9
blement the2End transaction access and commit operation. If the mode paramet

ai ABORTF, this function shall implement the End transaction access and abort operation.

d EndTransacti on(Transaction_ptr& xaction, Comit_node node);

scribed by

scribed by

03-22 as

nd commit and
hall

br is set to

SDAI input/output

SDAI C++
Transaction xaction
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7.1.3 Implementation

Thel npl enment at i on class shall implement the SDAI entltypl enent at i on specified in ISO
10303-22 as described by 7.4.2.

class Inplementation : public Session_instance {

friend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of
Implementation instances only by member functions of Session.

pt ect ed:
pl enent ation();
pl enent ati on(const | npl enent ati on&);

33 =

puplic:

chpr* nanme_() const;

chpr* level () const;

chpr* sdai _version () const;

chpr* bindi ng_version () const;

I nf eger inplenentation_class () const;
I nf eger transaction_level () const;

I nf eger expression_|level () const;

I nf eger recording |level () const;

I nf eger scope | evel () const;

I nf eger domai n_equi val ence_| evel () const;

stptic Inplementation_ptr _duplicate(lApl enentation ptr);
stptic Inplementation_ptr _narrow Chjiect ptr);
stptic Inmplementation_ptr _nil();

prj vate:
voj d name_(const char*);

vojd | evel (const char*);

voj d sdai _version_(const_‘ehar*);

voj d bi ndi ng_versi on_(gonst char*);

voj d i npl ementation_ctass _(Integer

voj d transaction_| evel” (I nteger);

voj d expression_|level (Integer);

voj d recordi ng Jlevel (Integer);

voj d scope_| evel/(Integer);

voj d domai n_«€qui val ence_| evel (I nteger);
voj d conforpe _to_ (I nplenmentation_class);
b

7.1 4 Transaction

TheTr ansact i on class shall implement the SDAI entigglai _t r ansact i on specified in ISO
10303-22 as described by 7.4.5.

class Transaction : public Session_instance {

friend class Session;
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pr
Tr
Tr

pu
Ac

NOTE - Session isafriend so that Session may construct and access the private members of Transaction
instances only by member functions of Session.

ot ect ed:

ansaction();

ansaction(const Transaction&);
blic:

cess_type node () const;

Sessi on ptr owning session () const;

st
st
st

pr
VO
VO

}s
7.

Th
10

c

fr

pr
Sc
Sc
~S

pu
ch
co
Sc
co
Ti

Ti

sd
In

at i ¢ Transaction_ptr _duplicate(Transaction _ptr);
ati ¢ Transaction_ptr _narrow( Cbj ect _ptr);
ati ¢ Transaction_ptr _nil();

vat e:

d node (Access_type);
d owni ng_session_(const Session _ptré&);

» Schema instance

eSchena_i nst ance class shallimplement the SDAI entitghera_i nst ance specifiedin
303-22 as described by 8.4.1.

ass Schema_instance : public Session_instance {

end cl ass Sessi on;

NOTE - Session isfriend so that Session may censtruct and access the private members of Schema_instg
instances only by member functions of Session.

pt ect ed:
henma_i nstance();
hema_i nst ance(const Schena_i nst anceg&);

chema_i nst ance() ;
bl i c:
ar* nane_() const,;

hst Model  setsvar associ ated _nodels () const;
hema_nanme native schema () const;

hst Repository ptr repository () const;

Te_st anp «change_date () const;

'e_st anp\val i dation_date () const;

pi Logiceal validation result () const;

I eger~val i dation_|evel () const;

st

ISO

nce

ti‘c Schemn instance ptr duplicate(Schemn instance ptry-

static Schema_instance ptr _narrow Object _ptr);
static Schema_instance ptr _nil();

pr
VO
VO
VO
VO
VO
VO

76

i vat e:

id nane_(const char*);

i d associ ated_nodel s_(const Mdel set varg&);
id native_schena_(const Schema_naneg&);

id repository (const Repository ptré&);

i d change_date (const Tine_stanmp&);

id validation date (const Tine_stanp&);
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void validation_result_(sdailLogical);
void validation_|level (Integer);

7.2.1 Rename schema instance

TheRenane function shall implement the SDAI operation specified in ISO 10303-22 as described by
10.6.2, Rename schema_instance.

void annn‘p(r‘nn':f char* nnrrp);

SDAI input/output

SDAI C++

Ingtance receiver
dme name

7.2.2 Add SDAI-mode

TheAddMbdel function shall implement the SDAI operation specified in ISO 10303-22 as described
by|10.6.3, Add SDAI-Model.

voj d AddMbdel (const Model ptré& nodel);

SDAI input/output

SDAI C++
Ingtance receiver
Maodel model

7.2.3 Remove SDAI-modd

The RenoveMbdel function_shall implement the SDAI operation specified in 1ISO 103(03-22 as
depscribed by 10.6.4, Remeve SDAI-model.

vo|] d RenoveModel-(‘const Model _ptr & nodel);

SDAI input/output

SDAI C++
Ingtance receiver
Maodeél model

7.2.4 Validate global rule

TheVal i dat ed obal Rul e functions shall implement the SDAI operation specified in ISO 10303-22
as described by 10.6.5, Validate global rule.
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virtual sdai Logi cal Validated obal Rul e(const char* rul eNane,
String__list_var& aggr) const;

#i f def SDAI _CPP_LATE_BI NDI NG

virtual sdai Logi cal Validated obal Rul e(const d obal _rule_ptré& gl obal Rul e
VWere rule__list_var& aggr) const;

#endi f

SDAI input/output

SQA! G

Ingtance receiver

Rdle ruleName, globalRule
NgnConf aggr

Rdsult return value

7.2.5 Validate uniquenessrule

TheVal i dat eUni quenessRul e functions shall implement the SDAIF operation specified
10B303-22 as described by 10.6.6, Validate unigueness rule.

viftual sdai Logi cal ValidateUni quenessRul e(constchar* rul eNane, Cbject_pt
theEntity) const;

#i f def SDAI _CPP_LATE_BI NDI NG

viftual sdai Logi cal ValidateUni quenessRul e(const Uni queness_rul e_ptr&theRul

o) ect_ptr& theEntity) const;
#endi f

SDAI input/output

SDAI C++

Ingtance receiver

Rdle ruleName, theRule
NgnConf theEntity

Rdsult return yalue

7.2.6 Validate instance reference domain

Th
sp
#i

Vi
A

e Val i dat el'nst anceRef er enceDomai n functions shall implement the SDAI ope
pcified in 1SO© 10303-22 as described by 10.6.7, Validate instance reference domain.

f def SDAI _CPP_LATE_BI NDI NG
It valt sdai Logi cal Vali dat el nst anceRef er enceDonai n( const
pphi cati on_i nstance_ptr& app, Attribute_ _|ist_var& aggr) const;

in 1ISO

ration

#e

orf

virtual sdai Logi cal Validatel nstanceRef er enceDonai n( const
Application_instance_ptr& app, String__list_var& aggr) const;
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SDAI input/output

SDAI C++

Instance receiver

Object app

NonConf aggr

Result return value

7.7 Vadateschema nstance

TheVal i dat eSchemal nst ance function shall implement the SDAI operation spécified
10B03-22 as described by 10.6.8, Validate schema instance.
viftual sdai Logi cal ValidateSchemal nstance() const;
SDAI input/output

SDAI C++

Ingtance receiver

Ragsult return value

7.2.8 Isvalidation current

el sVal i dati onCur r ent function shall implement the SDAI operation specified in19303
described by 10.6.9, Is validation current,

viftual sdai Logical |sValidationCuprent() const;

SDAI input/output

SDAI Ct+

Ingtance receiver

Rgsult return value

7.2.9 SDAI queny

TheSDAI Query function shall implement the SDAI operation specified in ISO 10303-22 as

10.4.14,8DAI query.

l eger SDAI Query(const char* expression, const Object ptr& theEntity,

Lsdailist var& destination) const:

in 1ISO

22

described
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SDAI input/output

5e name shall
pf the schema

=

SDAI C++
Source receiver
Where expression
Entity theEntity
Result destination
Count return value
7.8 Schema-specific schema _instance (early binding)
Far each application schema in the early-binding implementation, there shall be a.€lass who
be|the concatenation of “Schema_instance_” and the name of the schema withtHe name
allflower case. This class shall be a public derived class from the C++Sclagg®) | nst ance
7.4 Repository classes
The SDAI entity data types specified in ISO 10303-22 for sdai_repository _contents and sdaj_repository
shpll be implemented by the following C++ classes.
7.4.1 Repository _contents
TheReposi t ory_cont ent s class shall implementthe SDAI entity
sdlai _reposi tory_cont ent s specified in ISO 10303-22 as described by 7.4.4.
cl pss Repository contents : public _Session_instance {
frjend class Session;
NOTE - Session isafriend so that-Répository _contents instances may be constructed only by the membs
functions of Session.
prpt ect ed:
Repository_contents();
Repository_content’s(const Repository contents&);
puplic:
copst Mbdel._<Set _var nodels_() const;
copst Schen®d_i nstance__set var schemas () const;
Repository” |ist_var repository_() const;
stptd ¢ 'Repository_contents_ptr _duplicate(Repository_contents_ptr);
stpti’c Repository contents ptr narrow(Qbject ptr):

static Repository contents ptr _nil();

pr
VO
VO

b

80

i vat e:
id nmodel s_(const Model __set var &)
id schemas_(const Schema_i nstance__set var&);
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7.4.2 Repository

TheReposi t or y class shallimplementthe SDAl entitgtai _r eposi t or y specified in ISO 10303-
22 as described by 7.4.3.

cl ass Repository : public Session_instance {

friend class Session;

NOTE - Session isafriend so that Repository instances may be constructed only by member functions o‘
Session.

prpt ect ed:
Repository();
Reposi tory(const Repository&);

puplic:

chpr* nanme_() const;

copst Repository contents ptr contents () const;
chpr* description_() const;

Sepsion__list_var session_ () const;

stptic Repository ptr _duplicate(Repository ptr)s
stptic Repository ptr _narrow Object ptr);
stptic Repository ptr _nil();

prj vate:

voj d name_(const char*);

voj d contents_(const Repository contents ptré&);
voj d description_(const char*);

7.4.2.1 SDAI operation declarations

The SDAI operations specified in1SO 10303-22 for the EXPREES TYsdai _r eposi t or y shall
be|implemented by the following C++ member functions.

7.4.2.1.1 Create SDAI-model

The Cr eat eModel “functions shall implement the SDAI operation specified in ISO 103p3-22 as
depscribed by X0.571, Create SDAI-model.

puplic:

Model . ptr Creat eModel (const char* nodel Nane, const char* schemaNane);
#i f def. *SDAI _CPP_LATE_BI NDI NG

Model) ptr Creat eModel (const char* npdel Name, const Schena ptr& schemm);
#endi f
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SDAI input/output

SDAI C++

Repository receiver

ModelName modelName

Schema schemaName, schema
Model return value

7.42. 1.2 Getmodd

TheGet Model function shall implement the SDAI operation specified in ISO 10303-22 as described
by|10.7.2, Start read-only access. T Model RW function shall implement the SDAI operjations
specified in ISO 10303-22 as described by 10.7.6 and ISO 10303-22 as described by 10.7{4, Start read-
wrjte access and Promote SDAI-model to read-write. The model shall be-specified indirgctly by the
nodel Nare parameter.

copst Model _ptr Get Model (const char* nodel Nanme) const;
Model _ptr Get Model R\ const char* nodel Nane) ;

SDAI input/output

SDAI C++
Maodel return value

7.4.2.1.3 Delete SDAI-model

The Del et eMbdel function shall implement the SDAI operation specified in ISO 103(03-22 as
dejscribed by 10.7.1, Delete SDAI-model.

voj d Del et eMbdel ( Model _ptr & “nodel ) ;

SDAI input/output

SDAI C++
Maodel model

7.4.2.1.4 Get session identifier

TheGet'Sessi onl dent i fi er function shallimplement the SDAI operation specified in ISQ 10303-
22| as-described by 10.11.7, Get session identifier.

DAObj ect _ptr Get Sessionldentifier(const PID DA ptr& | abel) const;

SDAI input/output

SDAI C++

Label label
Repository receiver
Object return value
82
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7.4.2.1.5 Create schema instance

TheCr eat eSchenal nst ance functions shall implement the SDAI operation specified in188D3-

22 as described by 10.5.2, Create schema instance. The early-binding version of the function shall create
a schema-specifischena_i nst ance as specified in 7.3, and the late-binding version of the function
shall create an instance 8themna_i nst ance.

#i fdef SDAI _CPP_LATE_BI NDI NG

SC IcTa_1 IIQt alle_ptl A\ | cat CSthIIﬂ.: IIQt allbc( bUIIQt bhal * S101alre;, bUIIQt Sbhcuu_pt
schemaDef ) ;

#endi f

Schena_i nstance_ptr CreateSchenal nstance(const char* snane, const char*

SC

SO

hemaNane) ;

SI
N&
Sg
Re
INg

Th
22

VO

Al input/output

DAl C++

me sname

hema schemabDef

pository receiver

tance return value
4.2.1.6 Delete schema instance

eDel et eSchenal nst ance function shall implement the SDAI operation specified in ISC
as described by 10.6.1, Delete schema instance.

d Del et eSchenal nst ance( Schemavilnst ance_ptré& inst);

Al input/output

>

DAI C++
tance inst

#.2.1.7 SDAI query

e SDAI Quergpfunction shall implement the SDAI operation specified in ISO 10303-22 as
10.4.14, SDAI query.

I eger~SDAl Query(const char* expression, const Object _ptr& theEntity,

| sdai'list_var& destination) const;

10303-

described
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SDAI input/output

SDAI C++

Source receiver
Where expression
Entity theEntity
Result destination
Count return value
7.5 Modd classes

Th

entity_ extent, andscope shall be implemented by the following C++ classes:

1.

Th
de

c

fr

pr
Mo
Mo

pu
ch
co
Mo
#i

co
#e
Sc
co
Ti

Ac
Sc

st

e SDAI entity data types specified in ISO 10303-22ftaii _nodel ,sdai _nodel~ cont ent

.1 Moddl

e Model class shall implement the SDAI entisdai _nodel specified in 1ISO 10303-
scribed by 8.4.2.

ass Model : public Session_instance {

end cl ass Repository;

NOTE - Repository isafriend so that Model instances.may be constructed and their private members mg
be accessed by member functions of Repository.

pt ect ed:
del () ;
del (const Model &) ;

bl i c:

ar* nane_() const;

hst Model _contents ptescontents () const;
del _contents_ptr contents ();

f def SDAI _CPP_LATE "Bl NDI NG

hst Schema_ptr underlying schema () const;
ndi f

hema_nanme undeplyi ng schema_name_() const;
hst Repository ptr repository () const;
Te_st anp «change_date () const;

cess_type' node () const;

henma_i-nistance_ |ist_var associated with () const;

at+ ¢ Model _ptr _duplicate(Mdel _ptr);

P2 as

st

ti‘c Mhdel ptr parrow(Chiect ptr):

static Mdel _ptr _nil();

pr
VO
VO

i vat e:
id nane_(const char*);
id contents (const Model contents ptr&);

#i fdef SDAI _CPP_LATE_BI NDI NG

Vo
#e
Vo
Vo

84

i d underlying schena_(const Schenma_ptré&);

ndi f

i d underlying_schena_nane_(const Schema_nanmeg&);
id repository (Repository ptr&);

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=eb7632b30170f4f2660e1412ebe23359

SO 10303-23:2000 (E)

voi d change_date_(const Tine_stanp&);
voi d node_( Access_type);

7.5.1.1 SDAI operation declarations

The SDAI operations specified in ISO 10303-22 for the EXPRESB TY sdai _nodel shall be
implemented by the following C++ member functions.

7.5 11 Remame SDAT=-mod«d

The RenaneModel function shall implement the SDAI operation specified in 1SO103(03-22 as
dejscribed by 10.7.2, Rename SDAI-model.

puplic:
voj d RenanmeModel (const char* nodel Nane) ;

SDAI input/output

SDAI C++
Maodel receiver
ModelName ModelName

7.5.1.1.2 Close modd

The d oseModel functions shall implement the SDAI operations specified in ISO 103P3-22 as
depscribed by 10.7.5 and ISO 10303-22 as des¢ribed by 10.7.7, End read-only access and End read-write
acfess.

voj d C oseMbddel ();
voj d C oseMbdel () const;

SDAI input/output

SDAI CH+

Maodel peceiver

7.5.1.1.3 Promote SDAI-model to read/write

ThePr onot eMbdel ToReadW i t e function shall implement the SDAI operation specified in ISO
10B03-22 as described by 10.7.4, Promote SDAI-model to read-write.

Model _ptr Pronot evbdel ToReadWite() const;

SDAI input/output

SDAI C++

Model receiver
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7.5.1.1.4 Save changes

The SaveChanges function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.7.11, Save changes.

voi d SaveChanges();

SDAI input/output

SDAI C++

Maodel receiver

7.5.1.1.5 Undo changes

The UndoChanges function shall implement the SDAI operation spegified in 1ISO 10303-22 as
depscribed by 10.7.10, Undo changes.

voj d UndoChanges();

SDAI input/output

SDAI C++
Maodel receiver

7.5.1.1.6 Get entity definition

TheGet Ent i t yDef i ni ti onfunction shallimplement the SDAI operation specified in ISO 1p303-22
as|described by 10.7.8, Get entity definition.

(72)

#i f def SDAI _CPP_LATE_BI NDI NG
copst Entity ptr GetEntityDefinition(const char* entityNanme) const;
#endi f

SDAI input/output

SDAI C++

Maodel receiver
EntityName entityName
Entity return value

78117 QWAIquqy

I nt eger SDAI Query(const char* expression, const Object ptr& theEntity,
T sdailist_var& destination) const;

b

TheSDAI Quer y function shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.4.14, SDAI query.
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SDAI input/output

SDAI C++

Source receiver
Where expression
Entity theEntity
Result destination
Count return value

7.5.2 Model_contents instances

The classMbdel _cont ent s_i nst ances shall implement convenience functions requ

Ma@del_contents in this part of ISO 10303.

cl pss Model _contents_instances : public DAObject ({

puplic:

DAObj ect __set _var contents_();
copst DAOhject__set_var contents_ () const;

b

This function shall the return the setl@AObj ect s contained in the receiver.

7.5.3 Model_contents

red by

TheModel _cont ent s class shall implementthe SDAI entggai _nodel _cont ent s specified

in ]SO 10303-22 as described by 8.4.3.

cl pss Model _contents : public Session_instance {

frjend class Mbdel ;

NOTE - Model isafriend sothat Model may access the contents of the Entity extents folders.

prpt ect ed:
Model _contents();
Mogdel _cont ent s(€enst Model _contents&);

puplic:

copst Mbdel\tontents_instances_ptr instances () const;
Model _contents_instances_ptr instances_();

copst Entity _extent _set var folders_() const;

Entit'y ‘extent _set _var folders ();

copst) Entity_extent__set var popul ated_folders_() const;

Enfity_extent __set_var populated folders (),

const Model ptr parent_nodel () const;

This function shall return a reference to Madel which theModel cont ent is related to.
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Possible error indicators

sdai SS_NOPN /1 Session not open

sdai RP_NOPN /1 Repository not open

sdai MO_NEXS /1 SDAI - nodel does not exi st
sdai SY_ERR /1 Underlying system error

static Model contents_ptr _duplicate(Mdel _contents _ptr);
static Model contents_ptr _narrow( Cbject_ptr);
N
/>

St At 1 o~ Nhdal contantc Nt r il L
T IV O e T—C o eTTS Tt T

P

D DA ptr get_object_pid(const DAObject _ptr& ) const;
This function shall return the persistent object identifier f@A&bj ect .

Pdssible error indicators

sdpi SS_NOPN /1 Session not open

sdpi RP_NOPN /1 Repository not open

sdpi MO_NEXS /1 SDAI - nbdel does not exi st

sdpi ED_NDEF /1 Entity definition unknown in this~nhodel
sdpi SY_ERR /1 Underlying system error

DAbj ect _ptr | ookup(const PID DA ptr& p) const;
This function shall return thBACbj ect for the persistent object identifier.

Pdssible error indicators

sdpi SS_NOPN /1 Session not ope€n

sdpi RP_NOPN /1 Repository net ~“open

sdpi MO_NEXS /1 SDAI - nodel- . does not exi st

sdpi ED_NDEF /1 Entity definhition unknown in this nodel
sdpi SY_ERR /1 Underlying system error

DAbj ect Factory_ptr find factory(const char* TypeNanme) const;
This function shall retura thBAChj ect Fact or y for the type namedy peNane.

Pdssible error indicators

sdpi SS_NGPN /1 Session not open

sdpi RP_NOPN /1 Repository not open

sdpi ED\VNDEF /1 Entity definition unknown in this nodel
sdpirSY- ERR /1 Underlying system error

7.5.3.1 SDAI operation declarations

The SDAI operations specified in IS0303-22 for the EXPREINTI TYsdai _nodel _contents
shall be implemented by the following C++ member functions.

88

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=eb7632b30170f4f2660e1412ebe23359

SO 10303-23:2000 (E)

7.5.3.1.1 Delete application instance

TheDel et el nst ance function shall implement the SDAI operation specified in ISO 10303-22 as

described by 10.11.2, Delete application instance.

voi d Del et el nst ance( DAOhj ect _sdai _ptr& applnst);

SDAI input/output

SDAI C++
Object applnst

7.5.3.1.2 Add application instance

TheAddI nst ance function shall add an application instance to the receiver.

voj d Addl nst ance( DAGbj ect _sdai _ptr& applnst);

Pdssible error indicators

sdpi SS_NOPN /1 Session not open

sdpi RP_NOPN /1 Repository not open

sdpi ED_NDEF /1 Entity definition*unknown in this nodel
sdpi SY_ERR /1 Underlying syst'em error

Origin

Canvenience function

7.9.3.1.3 Get entity extent

TheGet Entity_extent fugetions shall return a reference to a read-only entity folder

def SDAI <CPP_LATE BI NDI NG
ject__set var CGetEntity_extent(const Entity ptré&);
copst DAGhject __set _var GetEntity_extent(const Entity_ptr& const;

ject __set_var GetEntity_extent(const char* entityNane);
copst) DAQhj ect __set _var CGetEntity_extent(const char* entityName) const;

from the

| der s attribute within theont ent s attribute of the receiver. This folder shall contain ajl of the

b specified

Output

This function shall return an aggregate handle. Otherwise, this function shall return a null handle.
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Possible error indicators

sdai SS_NOPN /1 Session not open

sdai RP_NOPN /1 Repository not open

sdai MO_NEXS /1 SDAI - nodel does not exi st

sdai ED_NDEF /1 Entity definition unknown in this nodel
sdai SY_ERR /1 Underlying system error

Origin

Cqgnvenience function

7.

Th
22

DA
#i

DA
#e

SO

b.3.1.4 Create entity instance

as described by 10.7.9, Create entity instance.

(bj ect _ptr CreateEntitylnstance(const char* Type);

f def SDAI _CPP_LATE_BI NDI NG

(bj ect _ptr CreateEntitylnstance(const Entity_ptr&(hype);
ndi f

Al input/output

SO
Ty
M
Of

Th
10

c

fr

pr

Ja\l C++

pe Type

del receiver
ject return value

.p.4 Entity extent

eEntity_extent class-shall implement the SDAI entiyt i ty_ext ent specified in
303-22 as described by 84.4.

nss Entity_extenty™: public Session_instance {

end cl ass_Nbdel contents;

NOTE -{The Model_content classis afriend so that Model _content may set the private access member
functiens of Entity_extents.

ptect ed:

eCr eat eEnt i t yl nst ance functions shall implement the SDAI operatiomspecified in188D3-

ISO

En

90

ty—extent

),
Entity_extent(const Entity_extent&);
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public:
Entity_name definition_name_() const;

#i f def SDAI _CPP_LATE_BI NDI NG

const Entity ptr definition_() const;

#endi f

DAObj ect __set _var instances_();

const DAOhject__set_var instances_() const;
Model _contents_ |ist_var owned_by () const;
static Entity_extent _ptr _duplicate(Entity_extent _ptr);
st pHe—Ertty—extent—ptr—rharrow-Ohieet—pt
stptic Ent|ty ext ent ptr _nil();

prj vate:

#i f def SDAI _CPP_LATE_BI NDI NG

voj d definition_(const Entity ptr&);

#endi f

VO
VO

d definition_nanme_(const Entity_nanmeg&)
d i nstances_(const DAObject_ _set var&);

.p.5 Mode contents by schema

hin the namespace associated with an EXPRESS schema there shall be a C++ class
Il be a concatenation of “Model_contents_" and the schema name with the schema nga

__set and the name of the function:shallbE>_get ext ent s, where<T> is
e of the C++ class for that type. The class shall be a public derived class from th
pdel _contents.

acrordingto4.2.1, which contain_s the derived attribute<Brds the name of the derived attribu
the name of the derived attribute all lower case. The function shall take one argument who
be[the C++ type which represents the EXPRESS ENTITY which contains the derived attri

For each derived attribute in the schema, there shaltbast accessor member function in th
that represents-the EXPRESS entity which contains the derived attribute. The return type
C++ type whigh-represents the EXPRESS type of the derived attribute. The name of the f{
be| the name) of the derived attribute mapped in the same fashion as explicit EXPRESS
degcribediin 4.2.1. The function shall take no arguments.

whose name

e. For each ENTITY data type in the schema, this'class shall contain a member fupction which

me all lower
shall
the
b C++ class
$ class.
attribute. The
apped
e with
Se type shall
pute.
P class
shall be the
nction shall

attributes as

attribute to the C++ programml ng Ianguage

In EXPRESS:
SCHEMA ny_schenm;

© 1SO 2000 — All rights reserved
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Th
8.4

c

fr

pr
Sc
Sc

pu
co
co
co

st
st
st

pr
VO
VO

ENTITY ny_entity;

DERI VE

nmy_derived : REAL := PI
END_ENTI TY;

END_SCHEMA;

In C++:
nanespace My_schema {

Trass W_emity {
cl ass Model _contents_my_schema : Model contents {
DAObj ect __set M _entitity get_extents();

Real My _entity my_derived(M/_entity ptr);

}s
s

.p.6 Scope

e Scope class shall implement the SDAI entdg ope.specified in ISO 10303-22 as descri
5.

nss Scope @ public Session_instancey {
end cl ass Application_instance;

pt ect ed:

ppe() ;
ppe( const Scopeg&) ;

bl i c:

hst Application_instance _ptr owner_() const;

hst Application_instance__set_var owned_() const;

nst Application.instance_ _set _var export_list_ () const;

pt i ¢ Scope_ptrD _dupli cat e( Scope_ptr);
at i ¢ Scope~ptr _narrow( Obj ect _ptr);
pt i ¢ Scopelptr _nil();

vat e:
d owner (const Application_instance ptr&);
d_owned_(const Application_instance__set_varg&);

VO

bed by

dexport list (const Application instance set var&):

7.5.6.1 SDAI operation declaration

The SDAI operations specified in 1ISO 10303-22 for the EXPRESS ENTT¥pe shall be
implemented by the following C++ member functions.
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7.5.6.1.1 Scoped delete

The ScopedDel et e function shall implement the SDAI operation specified in ISO 10303-22 as

described by 10.8.7, Scoped delete.

public:

voi d ScopedDel ete();

SDA: ;II}JutIIUUtlJUt

SDAI Ct++
Object receiver

7.5.6.1.2 Scoped copy

TheScopedCopy function shall implement the SDAI operation specifiechin ISO 10303-22 as
by|10.8.8, Scoped copy.

Scppe_ptr ScopedCopy( Mddel contents_ptr& nodel);

SDAI input/output

SDAI C++

Ohject receiver
TargetModel model
NgwObject return value

7.6 Aggregate and iterator classes

The SDAI aggregate data types and their operations specified in ISO 10303-22 shall be img
the C++ classes in this subclause. Within this subclause sillxerepresents an object of type EN

described

lemented by
TITY,

the type<T> is used to represefit pt r for each argument or return value in any member function.

When <T> represents—an instance of tyj@ ri ng_var, Bi nary_var, Nunber_var,
Sel ect _var, thedype<T> is used to represeiit var for each argument or return value

or
in any

member function.) WherT> represents an instance of typat eger, Enuner ati on, Real ,

sdai Bool , arSdai Logi cal , the type <T> is used to represenil> for each argument or
value in any member function.

eturn

7.64 “Aggregate instance

TheAggr egat e_i nst ance class shall implement the base class for the aggregate classes specified

in this subclause.

cl ass Aggregate_instance {

© 1SO 2000 — All rights reserved
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7.6.1.1 SDAI operation declaration

The SDAI operations specified in ISO 10303-22 for the SEMWIl TYaggr egat e_i nst ance shall

be

implemented by the following C++ member functions.

7.6.1.1.1 SDAI query

TheSDAI Quer y function shall implement the SDAI operation specified in ISO 10303-22 as described
by|10.4.14, SDAI query.

puplic:

I nf eger SDAI Query(const char* expression, const Cbject_ptr& theEntity,

T | sdailist_var& destination) const;

b

SDAI input/output

SDAI Ct+

Squrce receiver

Where expression

Entity theEntity

Regsult destination

Cqunt return value

7.6.2 Array

The following class specifies the interfaceto an ARRAY with elements of type <T>.

clpss T__sdaiarray : public Aggfegate instance {

puplic:

T | sdai array();

This constructor shall greate a new array with a lower index of zero and an upper index of|zero.
T | sdai array(cofist T__sdai array&);

This constructor shall be equivalent in functionality to the constru€torarray( const
T | array&).

T | sdai‘array(| nteger Upper, |nteger Lower);

This constructor shall create a new array and set the lower and upper index values to agree with the
EXPRESS bounds. The array shall be filled with unset values ok{/pe

T sdaiarray(T__array& source);

This constructor shall create a né@wsdai ar r ay fromsour ce. The newT___sdai arr ay shall

po

94

int to the same objects assour ce.
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operator T__array() const;

This operator shall create a néw_ar r ay which references the same objects as those contained in the
receiver.

private:
virtual ~T__sdaiarray();

7.6.2.1 SDAI operation declarations

The SDAI operations specified in ISO 10303-22 for the EXPRESEI TY ARRAY shall| be
implemented by the following C++ member functions.

7.6.2.1.1 Create aggregate instance by index

TheCr eat eAggr | nst anceByl ndex function shall implement the SDAI operation specified in ISO
10B303-22 as described by 10.11.5, Create aggregate instance by index.

puplic:
voj d Creat eAggr | nst anceByl ndex( | nt egeri nd, Aggregate_i nstance_var & newAggr|) ;

~

SDAI input/output

SDAI C++
Adgregate receiver.
Inglex ind
NgwAggregate newAggr

7.6.2.1.2 Get member count

The Get Memher. Count function shall implement the SDAI operation specified in ISO 103p3-22 as
dejscribed.by)10.12.1, Get member count.

I nf egert Get Menber Count () const;

SDAI input/output

SDAI C++
Aggregate receiver
Result return value
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7.6.2.1.3 Ismember

Thel sMenber function shall implement the SDAI operation specified in ISO 10303-22 as described

by
sd

10.12.2, Is member.

ai Bool |sMenber(const <T>& anltem const;

SDAI input/output

described

scribed by

SDAI Ct+
Adgregate receiver
Vdlue anltem
Rgsult return value
7.6.2.1.4 Get by index
TheGet Byl ndex function shall implement the SDAI operation specified in ISO 10303-22 as
by|10.15.1, Get by index.

<Tp Get Byl ndex( I nteger ind);
SDAI input/output

SDAI Ct++
Adgregate receiver
Inglex ind

Vdlue return value
7.6.2.1.5 Reindex array
TheRei ndex function shall implement the SDAI operation specified in ISO 10303-22 as de
101 18.3, Reindex array.

voj d Rei ndex();

SDAI input/output

SDAI Ct+

Arfay receiver

7.6. 2T 6 Reserarray index

TheReset | ndex function shall implement the SDAI operation specified in ISO 10303-22 as described

by

VO

96

10.18.4, Reset array index.

i d Resetlndex(lnteger |ower, Integer upper);
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SDAI input/output

SDAI C++
Array receiver
Lower lower
Upper upper

7.6.2.1.7 Put by index

ThePut Byl ndex function shallimplement the SDAI operation specified in ISO 10303-22 as described
by|10.16.1, Put by index.

voj d Put Byl ndex( I nteger ind, const <T>& el e);

SDAI input/output

SDAI C++
Adgregate receiver
Indlex ind
V3alue ele

7.6.2.1.8 Test by index

The Test Byl ndex function shall implement the-SDAI operation specified in 1ISO 103(03-22 as
dejscribed by 10.17.1, Test by index.

sdai Bool Test Byl ndex( 1 nteger ind) const;

SDAI input/output

SDAI C++
Adgregate receiver
Indlex ind

Regsult feturn value

7.6.2.1.9 Unset value by index

TheUnsetVal ueByl ndex function shall implement the SDAI operation specified in ISO 1p303-22
as|described by 10.18.1, Unset value by index.

vord—umsetVatueBytmdex(tmteger T 1d);

SDAI input/output

SDAI C++
Aggregate receiver
Index ind
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7.6.2.1.10 Unset value current member

TheUnset Val ueCur r ent Menber function shall implement the SDAI operation specified in ISO
10303-22 as described by 10.18.2, Unset value current member.

voi d Unset Val ueCurrent Menber (T__iterator _ptr& anlter);

SDAI input/output

DAl C++
rator anlter
.5.2.1.11 Createiterator

|iterator_ptr Createlterator();

eCr eat el t er at or functions shall implement the SDAI operation specified in ISO 103
scribed by 10.12.3, Create iterator.

hst T__iterator_ptr Createlterator() const;

Al input/output

SDAI C++

Th
de

VO

SO

.p.2.1.12 Deleteiterator

gregate receiver
rator return value

eDel et el t er at or function shallrimplement the SDAI operation specified in ISO 103

S
Ite

1.

scribed by 10.12.4, Delete iterator.
d Deletelterator(T-\iterator_ptr& iter);
Al input/output
DAl C++
Fator iter

5.2.1:13 Get lower bound

03-22 as

D3-22 as

Th
de

scribed by 10.12.9, Get lower bound.

I nt eger Get Lower Bound();

98

e Get tower Boumdfurctionstattimpterment the~SBAtoperationm specified imtSO—10303-22 as
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SDAI input/output

SDAI C++
Aggregate receiver
Value return value

7.6.2.1.14 Get upper bound

Th
de

In

e Get Upper Bound function shall implement the SDAI operation specified in ISO 103
scribed by 10.12.10, Get upper bound.

I eger Get Upper Bound() ;

SDAI input/output

SDAI C++

Adgregate receiver

Vdlue return value
7.6.2.1.15 Get value bound by index

Th
as

In

e GetValueBoundByIndex function shall implementithe SDAI operation specified in ISO
described by 10.15.4, Get value bound by index!

l eger Get Val ueBoundByl ndex( | nt eger i-ndex);

SDAI input/output

SDAI C++
Adgregate receiver
Index index
Vdlue return_value
7.6.2.1.16 Get upper index

e Cet Upperndex function shall implement the SDAI operation specified in ISO 103
scribed by\10.17.4, Get upper index.

[ eger-Get Upper | ndex() ;

3-22 as

10303-22

D3-22 as

SDAI C++
Array receiver
Value return value
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7.6.2.1.17 Get lower index

The Get Lower | ndex function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.17.3, Get lower index.

I nt eger Get Lower | ndex();

s

S[\I\I H +/ + +
AT TTTUTUUTYUL

SDAI Ct++

Arfay receiver

Vglue return value

7.6.3 List

The following class specifies the interface to an EXPRESS LIST withyelements &fftypAn unset

val

e

Th

Th
bo

T
Th

T_

bl i c:
| sdailist();
is constructor shall be equivalent in functionality'to the constrdictof i st () .

| sdailist(const T__sdailisté&);

| sdai list(lnteger Upper, . ['ateger Lower);

ue shall be used to indicate open limits for an upper bound.

ass T __sdailist : public Aggregate instance {

is constructor shall be equivalent in fulctionality to the constriictolri st (const T__| i st

is constructor shall be provide the functionality of the default constructor and set the lows
und values to agree with’'the EXPRESS bounds.

| sdai list(lnteger Lower);

is constructor-shall create an emptysdai | i st with lower bound set thower .

sdai | ist(T__|ist& source);

r and upper

Th

is-gonstructor shall create a ndwsdai | i st from source. The newT__sdailist s

nall

re

op

erence the same 0bJects as In source.

erator T__list() const;

This operator shall create a néw_| i st which references the same objects as those contained in the
receiver.

10

0
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private:
virtual ~T__sdailist();

publi c:

sdai Bool Test Upper() const;
private:

void | ower (Integer);

voi d upper _(Integer);

7.6:3-1-SbAtoperationdectarattons

The SDAI operations specified in ISO 10303-22 for the EXPREES TY LI ST shall be implemgnted
by|the following C++ member functions.

7.6.3.1.1 Create aggregate instance by index

TheCr eat eAggr | nst anceByl ndex function shall implement the SDAI operation specified in ISO
10B03-22 as described by 10.16.2, Create aggregate instance by index.

puplic:
voj d Creat eAggr | nstanceByl ndex( I nteger ind, Aggr€gate instance varé&
EWAGQT ) ;

>

SDAI input/output

SDAI C++
Adgregate receiver
Indlex ind
NgwAggregate newAggr

7.6.3.1.2 Get member count

The Get Menber Count function shall implement the SDAI operation specified in ISO 10303-22 as
depscribed by 10.12.1, Get-member count.

I nf eger Get MenberCount () const;

SDAI input/output

SDAI C++
Adgregate receiver
Rdsult return value

7.6.3.1.3 Ismember

Thel sMenber function shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.12.2, Is member.

sdai Bool |sMenber(const <T>& anlten) const;

101
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SDAI input/output

SDAI C++
Aggregate receiver
Value anltem
Result return value

7.6.3.1.4 Get by index

Th

depscribed by 10.15.1, Get by index.

<Tp Get Byl ndex( I nteger ind);

SDAI input/output

SDAI C++

Adgregate receiver

Ingdex ind

Vdlue return value

7.6.3.1.5 Put by index

ThePut Byl ndex function shallimplement the SDAL operation specified in ISO 10303-22 as
by|10.16.1, Put by index.

voj d Put Byl ndex( I nteger ind, const.(<T>& el e);
SDAI input/output

SDAI C++

Adgregate receiver

Inglex ind

Vdlue ele

7.6.3.1.6 AddbBy index

e Get Byl ndex function shall implement the SDAI operation specified in ISO 103(1)3-22 as

described

described

TheAddByl ndex function shall implement the SDAI operation specified in ISO 10303-22 as
by|10,49:3, Add by index.
votd AddBy: ||dc1\(= frt eget i ||d, const >&—et c)

SDAI input/output

SDAI C++
Aggregate receiver
Index ind
Value ele
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7.6.3.1.7 Add aggregate instance by index

TheAddAggr egat el nst anceByl ndex function shall implement the SDAI operation specified in
ISO 10303-22 as described by 10.19.6, Add aggregate instance by index.

voi d AddAggr egat el nst anceByl ndex( | nteger ind, const Aggregate_instance_varé&
aggr) ;

SDAHApUt/output

SDAI Ct+
Adgregate receiver
Inglex ind
NgwAggregate agar

7.6.3.1.8 Remove by index

The RenpveByl ndex function shall implement the SDAI operation specified in ISO 103p3-22 as
dejscribed by 10.19.7, Remove by index.

voj d RenmoveByl ndex( | nteger ind);

SDAI input/output

SDAI C++
Adgregate receiver
Index ind

7.6.3.1.9 Createiterator

TheCr eat el t er at or functions shall implement the SDAI operation specified in ISO 10303-22 as
dejscribed by 10.12.3, Createiterator.

copst T _iterator-ptt Createlterator() const;
T |iterator_ptr_E€reatelterator();

SDAI input/output

SDAI C++
Adgregate receiver
Iteyator return value

7.6.3.1.10 Deleteiterator

TheDel et el t er at or function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.12.4, Delete iterator.

void Deletelterator(T__iterator_ptr& iter);

103
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SDAI input/output

SDAI C++

Ite

rator iter

7.6.3.1.11 Get lower bound

The Get Lower Bound function shall implement the SDAI operation specified in ISO 10303-22 as

de

In

scribed by 10.12.9, Get lower bound.

I eger Get Lower Bound() ;

SDAI input/output

SDAI C++
Adgregate receiver
V4dlue return value
7.6.3.1.12 Get upper bound

Th
de

In

e Get Upper Bound function shall implement the SDAI operation specified in ISO 103
scribed by 10.12.10, Get upper bound.

I eger Get Upper Bound() ;

D3-22 as

10303-

SDAI input/output

SDAI Ct+

Adgregate receiver

Vdlue return value

7.6.3.1.13 Get value bound by index

TheGet Val ueBoundBy| ndex function shall implement the SDAI operation specified in ISQ
22)as described by10.15.4, Get value bound by index.
I nf eger Cet\Val ueBoundByl ndex( 1 nteger index);
1

SDAI mput/output

SDAI C++

Aggregate receiver

Index index

Value return value
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7.6.4 Set

The following class specifies the interface to an EXPRESS SET with elements oftyp&/hen<T>
represents an object of typ®TI TY, the typel _pt r shall be used for each argument or return value
in any member function. An unset value shall be used to indicate open limits for an upper bound.

class T__sdaiset : public Aggregate_instance {

pu

Lic:

T
Th
T
Th
T

Th
ag

T_

Th
EX

T

Th

| sdai set();

is constructor shall be create an enmiptydai set .
| sdai set (const T__sdaiset&);

is constructor shall be equivalent in functionality to the constrictoset,(‘\const T__set q

| sdai set (I nteger Lower, Integer Upper);

is constructor shall be create an empty sdai set and set the-lower and upper bound v
fee with the EXPRESS bounds.

| sdai set (I nteger Lower);

is constructor shall create an empty sdai set.and set the lower bound value to agree
PRESS lower bound. This constructor shall apply to unbounded sets only.

_pdai set (T__set & source);

is constructor shall create a ndwsdai | set from source. The newT__sdai set s

reference the same objects asout_ce.

op

Th
re

pr
Vi

pu
sd

pr

prator T__set() consts

is operator shall create-a n@w_set which references the same objects as those contai
ceiver.

vat e:
Ftual ~T.Sdaiset();

bl i c:
ai Bool' Test Upper () const;
i vat e:

hlues to

vith the

nall

ned in the

\

M | L] + AY
Ho—T—owet—(Threget ),

voi d upper_(Integer);

7.6.4.1 SDAI operation declarations

The SDAI operations specified in ISO 10303-22 for the EXPREES TY SET shall be implemented

by

the following C++ member functions.
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7.6.4.1.1 Create aggregate instance unordered

TheCr eat eAggr | nst ance function shall implement the SDAI operation specified in ISO 10303-22

as described by 10.14.2, Create aggregate instance unordered.
public:

voi d Creat eAggrl nstance( Aggregate_i nstance_var & newAggr) ;
SDA: ;II}JutIIUUtlJUt

SDAI Ct++

Adgregate receiver

NgwAggregate newAggr

7.6.4.1.2 Get member count

Th

e Get Member Count function shall implement the SDAI operatignyspecified in 1ISO 103

delscribed by 10.12.1, Get member count.

I nf eger Get Menber Count () const;

SDAI input/output

SDAI C++

Adgregate receiver

Regsult return value

7.6.4.1.3 Ismember

Thel sMenber function shall implement the SDAI operation specified in ISO 10303-22 as
by|10.12.2, Is member.

sdai Bool |sMenberfconst <T>& anlten) const;
SDAI input/output

SDAI C++

Adgregate receiver

Vdlue anltem

Regsult return value

D3-22 as

described

7.6.4.1.4 Add unordered

The Add function shall implement the SDAI operation specified in ISO 10303-22 as described by

10

sd

10

.14.1, Add unordered.

ai Bool Add(const <T>& anlten);

6
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SDAI input/output

SDAI C++
Aggregate receiver
Value anltem
7.6.4.1.5 Remove unordered

TheRenove function shall implement the SDAI operation specified in ISO 10303-22 as debcribed by
10,14.3, Remove unordered.

sdai Bool Remove(const <T>& anltem);

SDAI input/output

SDAI C++
Adgregate receiver
Vdlue anltem

7.6.4.1.6 Createiterator

TheCr eat el t er at or functions shall implement the*SDAI operation specified in ISO 10303-22 as
depscribed by 10.12.3, Create iterator.

copst T__iterator_ptr Createlterator(y),*const;
T |iterator_ptr Createlterator();

SDAI input/output

SDAI C++
Adgregate receiver
Itefator returnvalue

7.6.4.1.7 Deleteiterator

TheDel et el terat or function shall implement the SDAI operation specified in ISO 103P3-22 as
depscribed by \10.12.4, Delete iterator.

voj d Deletelterator(T__iterator_ptr& iter);

SDAHRpHtettpyt
SDAI C++
Iterator iter
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7.6.4.1.8 Get lower bound

The Get Lower Bound function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.12.9, Get lower bound.

I nt eger Get Lower Bound();

SDAI input/output

SDAI C++
Adgregate receiver
Vdlue return value

7.6.4.1.9 Get upper bound

The Get Upper Bound function shall implement the SDAI operation specified in ISO 103p3-22 as
depscribed by 10.12.10, Get upper bound.

I nf eger Get Upper Bound() ;
b

SDAI input/output

SDAI C++
Adgregate receiver
Vdlue return value
7.6.5 Bag

The following class specifies the interface to an unbounded EXPRESS BAG with elementsgttype
An unset value shall be usedtoindicate open limits for an upper bound.

e

ass T sdai bag : ,public Aggregate instance {

puplic:
T | sdai bag();

This constructor shall create an empty sdai bag.

T_| sdaibag(const T__sdai bag&);

T e Annciriatar ol kb OPHHALD
IS COUTNSruttior SaimriotTyuiva

T__sdai bag(I nteger Lower, |nteger Upper);

This constructor create an empty bag and set the loweugper bound values to agree with the
EXPRESS bounds.
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T__sdai bag(I nteger Lower);

This constructor create an emply sdai bag and set the lowebound value to agree with the
EXPRESS lower bound. This constructor shall apply to unbounded bags only.

T_

sdai bag(T__bag& source);

This constructor shall create a ndwsdai | i st from sour ce. The newT__sdai | i st shall

re

op

Th
re

pr
Vi

pu
sd
pr

7.

Th
by

Th
as

pu
VO

vgi d lower (Integer);
v

5.5.1.1 Create aggregate instance unorder ed

erence the same objects asaur ce

prator T__sdai bag() const;

is operator shall create a ndw_bag which references the same objects as these contai
ceiver.

vat e:

Ftual ~T__sdai bag();

bl ic:

ai Bool Test Upper() const;

i vat e:

i d upper_(Integer);
65.5.1 SDAI operation declarations

e SDAI operations specified in ISO 10303-22 for the EXPREES TY BAGshall be impleme
the following C++ member functions.

eCr eat eAggr | nst ance function shall implement the SDAI operation specified in ISO 1
described by 10.14.2, Create aggregate instance unordered.

bl i c:
d CreateAggrl adsbvance( Aggregat e i nstance_var & newAggr) ;

ned in the

nted

P303-22

SDAI input/output

SDAL Ct++
Adgregate receiver
NewAggregate newAggr

7.6.5.1.2 Get member count

The Get Menber Count function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.12.1, Get member count.
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I nt eger Get Menber Count () const;

SDAI input/output

SDAI C++
Aggregate receiver
Result return value

7.

Th
by

sd

SO

el sMenber function shall implement the SDAI operation specified in ISO 10303<22 as
10.12.2, Is member.

ai Bool | sMenber (const <T>& anltem const;

Al input/output

Si
Ad

gregate receiver

DAI C++

Vdlue anltem

Rqg

7.

Th
10

sd

SO

sult return value

5.5.1.4 Add unordered

e Add function shall implement the SDAI gperation specified in 1ISO 10303-22 as des
14.1, Add unordered.

ai Bool Add(const <T>& anlten);

Al input/output

Si
Ad

DAI C++

gregate receiver

Vdlue anltem

7

Th
10

.6.5.1.5 Remove unordered

e Renmayvefunction shall implement the SDAI operation specified in ISO 10303-22 as de
14, 3\'Remove unordered.

described

scribed by

scribed by

S

al BOOl kKemaove(const <1>& anitem);,

SDAI input/output

SDAI C++
Aggregate receiver
Value anltem
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7.6.5.1.6 Createiterator

TheCr eat el t er at or functions shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.12.3, Create iterator.

const T__iterator_ptr Createlterator() const;
T iterator_ptr Createlterator();

SDA: ;II}JutIIUUtlJUt

SDAI C++
Adgregate receiver
Iterator return value
7.6.5.1.7 Deleteiterator

TheDel et el t er at or function shall implement the SDAI operatignyspecified in ISO 103

de

VO

SO

SI
Ite

Th
de

In

scribed by 10.12.4, Delete iterator.
d Deletelterator(T__iterator _ptr& iter);
Al input/output

Al C++

Fator iter

.6.5.1.8 Get lower bound

e Get Lower Bound function shalkimplement the SDAI operation specified in ISO 103
scribed by 10.12.9, Get lower-hound.

I eger Get Lower Boundg).;

SDAI input/output

SDAI C++
Adgregate receiver
V4dlue return value
7.65,1.9 Get upper bound

D3-22 as

D3-22 as

The Get Upper Bound function shall implement the SDAI operation specified in ISO 10303-22 as

de

In

b

©IS

scribed by 10.12.10, Get upper bound.

t eger Get Upper Bound();
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SDAI input/output

SDAI C++
Aggregate receiver
Value return value
7.6.6 lterator

Th

an
me

|iterator (const T _iteratorg&);

object of typeENTI TY, the typeT_ptr shall be used for each argument or return-valu
ember function.

pss T__iterator {

pt ect ed:
[iterator ();
bl i c:

gr egat e_i nstance_var subject ();
d subj ect_(Aggregate_instance_var);
> current _menber _();

prj vate:

voj d current _nenmber (const <T>&);

7.6.6.1 SDAI operation declarations

The SDAI operations specified in 1ISO 10303-22 for the EXPRESH TY i t er at or shal
implemented by the following C++ member functions.

7.6.6.1.1 Create aggregate instance as current member

TheCr eat eAggr | nst anceAsMenber function shall implement the SDAI operation speg
ISP 10303-22 as described by 10.13.1, Create aggregate instance as current member.
puplic:

Agpr egat e_i nst anee_var Creat eAggrl nstanceAsCurrent Menber () ;

SDAI input/output

SDAI C++

Itefator receiver

N \A/Aggrpgnrp return value

e following Illustrates the interface to an iterator with elements of<¢ype When<T> represEnts

7.6.6.1.2 Create aggregate instance before current member

in any

be

ified in

TheCr eat eAggr | nst anceBef or eCur r ent Menber function shall implement the SDAI operation
specified in ISO 10303-22 as described by 10.19.4, Create aggregate instance before current member.

Ag

11

gregate_i nstance_var CreateAggrlnstanceBef oreCurrent Menber();

2
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SDAI input/output

SDAI C++
Iterator receiver
NewAggregate return value

7.6.6.1.3 Create aggregate instance after current member

TheCr eat eAggr | nst anceAf t er Cur r ent Menber function shall implement the SDAI opgration
specified in ISO 10303-22 as described by 10.19.5, Create aggregate instance after current member.

Agpregat e_i nstance_var Creat eAggrl nstanceAfter Current Menber ();

SDAI input/output

SDAI C++
Iteyator receiver
NgwAggregate return value

7.6.6.1.4 Beginning

TheBegi nni ng function shall implement the SDAI operation specified in ISO 10303-22 as described
by|10.12.5, Beginning.

voj d Begi nning();

SDAI input/output

SDAI C++

Itefator receiver

7.6.6.1.5 Next

The Next function shall implement the SDAI operation specified in ISO 10303-22 as desgcribed by
10{12.6, Next.

sdai Bool _Next ();

SDAI input/output

SDA C+F
Iterator receiver
Result return value

7.6.6.1.6 Get current member

TheGet Curr ent Menber function shall implement the SDAI operation specified in ISO 10303-22
as described by 10.12.7, Get current member.
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<T> Get Current Menber () ;

SDAI input/output

SDAI C++

Ite

rator receiver

Value return value

7.

Th
as

VO

SO

e Put Cur r ent Menber function shall implement the SDAI operation specified infiSO 1
described by 10.13.2, Put current member.

d Put Current Menber (const <T>& anlten);

Al input/output

S
Ite
va

Th
a

0

sd

SO

DAl C++
rator receiver
ue return value

.p.6.1.8 Remove current member

eRenoveCur r ent Menber function shall implement the SDAI operation specified in 1ISO 1
described by 10.13.3, Remove current member.

ai Bool RenoveCurrent Menber ().

Al input/output

Itel
RHg

Th
by

sd

A Ctt

rator receiver
sult return value

.6.6.1.9 Previous

ePr evi aus-function shall implement the SDAI operation specified in ISO 10303-22 as
10.15.3,Previous.

ai-Bool Previous();

D303-22

D303-22

described

SDAI input/output

SDAI C++

Iterator receiver
Result return value
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7.6.6.1.10 End

The End function shall implement the SDAI operation specified in ISO 10303-22 as described by
10.15.2, End.

void End();

SDAI input/output

SDAI C++

Itefator receiver

7.6.6.1.11 Add before current member

Th
as

VO

SO

e AddBef or eCur r ent function shall implement the SDAI operationspéecified in ISO 1
described by 10.19.1, Add before current member.

d AddBef oreCurrent Menber (<T>& anlten;

Al input/output

S
Ite

DAl C++
rator receiver

V4dlue anltem

7.

Th
10

VO

5.6.1.12 Add after current membeér

e AJdAf t er Cur rent Menber function shall implement the SDAI operation specified
303-22 as described by 10.19.2, Add after current member.

d AddAfter Current Menber(<T>& anlten);

SDAI input/output

SDAI C++

Iteyator receiver

V4dlue anltem

7.6.6.1/43 Get value bound by iterator

D303-22

in ISO

The Get Val ueBound function shall implement the SDAT operation specified in 1SO 103

de

scribed by 10.12.8, Get value bound by iterator.

I nt eger Get Val ueBound() ;

©IS

O 2000 - All rights reserved
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SDAI input/output

SDAI C++
Iterator receiver
Value return value

7.6.6.1.14 Test current member

eTest Curr ent Menber function shall implement the SDAI operation specified in ISO-1

as|described by 10.17.2, Test current member.
sdpi Bool Test Current Merber () ;

}s

SDAI input/output

SDAI C++

Iteyator receiver

Regsult return value

7. Dictionary Classes

Th
22

Th
de

c

fr

i f def SDAI _CPP_LATE_BI NDI NG

V.1 Named_type

e following classes implement the EXPRESS ENTHTYs and TYPE data types specified in
as described by 6.3.

pedef String var Express_id;
pedef String var |nfo_object id;

eNanmed_t ype class shallimplement the SDAI entitanred_t ype specified in ISO 10303
scribed by 6.4.10.

ass Naned _type):. public Dictionary_instance {

end cl ass<Sessi on;

NOTE:"Session isafriend so that Named_type instances may be constructed only by member functions
Session.

P303-22

SO 10303-

P2 as

pr ot ect ed:

Na
Na

pu
Vi

Ex
co
co

11

med_type();
ned_type(const Named_type&);

blic:

rtual TypeCode ptr Type() const = O;

press_id name_() const;

nst Where rule_list_var where rules () const;
nst Schema_ptr parent_schena () const;

6
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static Naned_type_ptr _duplicate(Naned_type ptr);
static Naned_type_ptr _narrow Object _ptr);
static Nanmed_type ptr _nil();

private:
voi d name_(const Express_id&);
void where_rul es_(const Were_ rule__list_varé&);

voi d parent _schena_(const Schema_ptr&);

7./.2 Dictionary_instance
TheDi cti onary_i nst ance class shallimplement the base class for all C++ classes|which represent
entity data types from the SDAI dictionary schema.
clpss Dictionary_instance : public DAObj ect SDAI ({
frjend class Session;
NOTE - Session isafriend so that Session may construct and access the private members of
Dictionary_instance instances.
prpt ect ed:
Dictionary_instance();
Dictionary_instance(const Dictionary_instanceg);
puplic:
stptic Dictionary_instance_ptr _duplicate('Dictionary instance ptr);
stptic Dictionary_instance_ptr _narrow(Cbj ect ptr);
stptic Dictionary_instance ptr _nil ()G
1
7.¥.3 Schema_definition
TheSchema class shall implementthe SDAI entiighena_def i ni t i on specified in ISO 103(3-22
as|described by 6.4.1.
cl pss Schema : publd~c.”Di cti onary_i nstance {
frjend class Session;
NOTE - Session isafriend so that Session may construct and access the private members of the Schema
instances:
pr pt ected:
Schenga() ;
Sc nrrn(r‘nncf Qr‘hnrrnp,);
public:
const Express_id name_() const;
const Info_object_id identification_() const;
const Entity_ set_var entities_() const;
const Defined_type__set_var types_() const;
const dobal _rule__set_var global _rules () const;
const External _schema__set _var external schemas_() const;
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static Schema_ptr _duplicate(Schema_ptr);
static Schema_ptr _narrow( Cbject _ptr);
static Schema_ptr _nil();

pr
VO
VO
VO
VO
VO

V O}

i vat e:

id nane_(const Express_id&);
ididentification_(const Info_object_id&;
identities (const Entity__set _var&);

id types_(const Defined_type_ set _varg&);

id global _rules_(const dobal _rule__set_varé&);

d _ovt or nal cebonme (~nonct vt Ay nal cohaonnm cot sy O\ -
=X T

7.

oot TS SCTTCTTo o _ o oTTot ICTTCTT ™ JTT A= LN~ ar}

/.3.1 SDAI operation declarations

The SDAI operations specified in ISO 10303-22 for the EXPRBSS TY scheng, defini tijon
shpll be implemented by the following C++ member functions.

7.7.3.1.1 NType

TheNTy pe function shall return the handle to the type and entity in‘the schema for the Namegl_type with
the namd ypeNane.

puplic:

copst Naned_type _ptr NType(const char* typeNane) const;

Output

Thiis function shall return thidarred_t ype handle for theé ypeNane in the receiver. Otherwise the
funpction shall return a null handle.

Pdssible error indicators

sdpi TY_NDEF /%, Type undefined

sdpi FN_NAVL /I Function not inpl enented

sdpi SY_ERR /1 Underlying system error

Ongin

Cqgnvenience funetion

7.7.3.1.2-Isvalid data type

ThetsVal i dDat aType function shall determine if all types specified ypeSet are defined in the
receiver.

sdai Bool IsValidDataType(const Entity type_set ptr& typeSet) const;

Output

This function shall return TRUE if all types specifiedtbhypeSet are defined in the receiver. This
function shall return FALSE if one or more are not.

11
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Possible error indicators

sdai TY_NDEF /1 Type unknown
sdai SY_ERR /1 Underlying system error
Origin

Convenience function

7.7.3.1.3 Get complex entity definition

The Get Conpl exEnt i t y function shall implement the SDAI operation specifiedrin /SO 1p303-22
as|described by 10.9.1, Get complex entity definition.

copst Entity ptr GetConpl exEntity(const Entity_ list_var& typeSet) const;

SDAI input/output

SDAI Ct+
Types typeSet
Camplex return value

7.7.4 Defined_type

TheDef i ned_t ype class shall implement the<SDAI entitgf i ned_t ype specified in ISO 10303-
22]as described by 6.4.11.

clpss Defined_type : public Naged_type {

frjend class Sessi on;

NOTE - Session is afriend-so that Session may construct and access the private members of the
Defined_type instances.

prpt ect ed:
Def i ned_t ype( )
Def i ned_t ype(const Defi ned_type&);

puplic:
Vi ftual STypeCode_ptr Type() const;
copst< Underl yi ng_type_ptr domain_() const;

st ate—Pefnredtypeptr—duptecate{BeHnedtype—pt+ )
static Defined _type ptr _narrow Object _ptr);
static Defined_type ptr _nil ()

private:

voi d domai n_(const Underlying_type ptr&);

i
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7.7.5 Entity_definition

TheEnt i t y class shallimplementthe SDAlentityit i t y_def i ni ti onspecifiedinISO 10303-22
as described by 6.4.12.

class Entity : public Nanmed_ type {

friend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of the Entity.

instances.
prpt ect ed:
Entity();
Entity(const Entityg&);
puplic:
viftual TypeCode ptr Type() const;
copst Entity_ list_var supertypes () const;

sdai Bool conplex () const;

sdai Bool instantiable () const;

sdai Bool independent () const;

copst Attribute set var attributes () const;

copst Uni queness_rule__set var uniqueness_rules*() const;
copst dobal _rule__set var global _rules () const;

stptic Entity ptr _duplicate(Entity ptr)gs
stptic Entity ptr _narrow(Cbject ptr);
stptic Entity ptr _nil();

prj vate:

voj d supertypes_(const Entity_ .lList _var&);

vo] d conpl ex_(sdai Bool ) ;

voj d instantiabl e_(sdai Bool(;

vo] d i ndependent _(sdai Bool).;

vojd attributes_(const Atiribute set varé&);

voj d uni queness_rul es_(const Uni queness _rule__set varg&);
voj d global rules (const global _rule set varg&);

7.7.5.1 SDAI operation declarations

The SDAI operations specified in ISO 10303-22 for the EXPRESS TYent ity definitifon
shpll be implemented by the following C++ member functions.

7.¥5,1.1 Isdomain equivalent with

Thel sDomai nEqui val ent Wt h function shall implement the SDAI operation specified in 1ISO
10303-22 as described by 10.9.4, Is domain equivalent with.

public:
sdai Bool |sDomai nEqui val ent Wth(const Entity_definition_ptr& anEnt) const;
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SDAI input/output

SDAI C++

Type receiver
CompType anEnt
Result return value

7.7.5.1.2 Issubtype of

The | sSubt ypeO function shall implement the SDAI operation specified in 1SO,.103(03-22 as
depscribed by 10.9.2, Is subtype of.

sdai Bool |sSubtypeCf(const Entity definition_ptr& theEntity) censt;

SDAI input/output

SDAI Ct+

Type receiver

CampType theEntity

Rgsult return value

7.V.5.1.3 1s SDAI subtype of

Thel sSDAI Subt ypeO function shall implement'the SDAI operation specified in ISO 103P3-22 as
depcribed by 10.9.3, Is SDAI subtype of. If thestype defined by the receiver is an applicatiop entity and
the type defined byt heEntity is an application instance, this function shall return|TRUE;
TY_SCHEMA shall not be indicated even:though the types are not in the same schema.

sdai Bool |sSDAI SubtypeOf (const® Entity definition_ptr& theEntity) const;

1

SDAI input/output

SDAI C++

Type receiver

CampType theEntity

Regsult return value

7.V.6, Attribute

TheAttT T buteclassshattmptement the SBAentdy t 7T but e specified M 1SO©-10303-22 as
described by 6.4.13.

class Attribute : public Dictionary_instance {

fr

i end cl ass Sessi on;

NOTE - Session isafriend so that Session may construct and access the private members of the Attribute

instances.
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pr ot ect ed:
Attribute();
Attribute(const Attribute&);

public:
Express_id nanme_() const;
const Entity list_var parent_entity ();

static Attribute ptr _duplicate(Attribute ptr);
stptT T AT T bute_ptT_narrow oo ect_ptT ),
stptic Attribute ptr nil();

prj vate:

voj d name_(const Express_id&);

voj d parent_entity (const Entity list var&);
b

7.7.7 Derived_attribute

TheDeri ved_att ri but e class shallimplement the SDAIl entitgrii ved_at t ri but e specified
in ]SO 10303-22 as described by 6.4.14.

clpss Derived attribute : public Attribute {

frjend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of the
Derived_attribute instances.

prpt ect ed:
Defived attribute();
Derived attribute(const Derived attribute&);

puplic:
copst Base_type ptr donmixr () const;
copst Explicit_or_derived ptr redeclaring () const;

stptic Derived attrfibute ptr _duplicate(Derived attribute ptr);
stptic Derived at¥nibute ptr _narrow Object ptr);
stptic Derived @ttribute ptr nil();

prj vate:
voj d redeelaring (Explicit_or_derived ptré&);
voj d donaivn_(const Base_type ptr&);

}s

wil o S | Y P R ) 'y
{. -5 Exptrerit attrioute

The Explicit_attribute class shall implement the SDAI entigkplicit_attribute
specified in ISO 10303-22 as described by 6.4.15.

class Explicit_attribute : public Attribute {

friend class Session;
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NOTE - Session isafriend so that Session may construct and access the private members of the
Explicit_attribute instances.

pr ot ect ed:
Explicit_attribute();
Explicit_attribute(const Explicit_attribute&);

public:

const Base type ptr domain_ () const;

const Explicit attribute ptr redeclaring () const;
sdpi Bool optional _flag () const;

stptic Explicit_attribute ptr _duplicate(Explicit_attribute ptr);
stptic Explicit_attribute_ptr _narrow Object ptr);
stptic Explicit_attribute ptr _nil();

prj vate:

voj d domai n_(const Base type ptr&);

voj d redeclaring_(const Explicit_attribute ptré&);
voj d optional flag_(sdai Bool);

i
7.V.9 Inverse attribute

Thel nver se_at t ri but e class shallimplement the SDAI entityver se_at t ri but e specified
in ]SO 10303-22 as described by 6.4.16.

clpss Inverse_ attribute : public Attribute {

frjend class Session;

NOTE - Session isafriend so that Sessionmay construct and access the private members of the
Inverse attribute instances.

prpt ect ed:
Inverse_attribute();
Inverse_attribute(constl nverse_ attribute&);

-

=]

puplic:

copst Entity ptrsdemain ();

copst Inverse_at®ribute ptr redeclaring () const;
copst Expliciktnattribute ptr inverted attr () const;
Infeger mnyCardinality () const;

Infeger nax‘cardinality () const;

sdpi Book—dUupl i cates_ () const;

stptiC I nverse_ attribute ptr _duplicate(lnverse attribute ptr);
st hAt+c | nver se att ribute ptr narr nw( (th ect pt r) :

static Inverse attribute ptr _nil();

private:

voi d domai n_(const Entity ptr&);

void redecl aring_(const Inverse attribute ptr&);
void inverted attr_(const Explicit_attribute ptré&);
void mn_cardinality (Integer);
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VO
VO

id max_cardinality_(Integer);
i d duplicates_(sdai Bool);

7.7.10 Uniqueness rule

TheUni queness_r ul e class shallimplement the SDAI entityi queness_r ul e specifiedin ISO

10
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/.11 Where rule

303-22 as described by 6.4.17.

pss Uni queness_rule : public Dictionary_instance {

end cl ass Sessi on;

NOTE - Session isafriend so that Session may construct and access the private members.of,the
Uniqueness_rule instances.

pt ect ed:
gueness_rul e();
gueness_rul e(const Uni queness_rul e&);
bl i c:
hst Express_id |abel () const;
hst Attribute_list_var attributes () const;
hst Entity_ list_var parent_entity () consty

pt i ¢ Uni queness_rul e_ptr _duplicate(Uni gueness_rule_ptr);
at i ¢ Uni queness_rul e_ptr _narrow Obj ectCptr);

pt i ¢ Uni queness_rule_ptr _nil();

vat e:

d | abel (const Express_id&);

d attributes_(const Attribute “list_var&;

d parent_entity_(const Entity_ list_var&;

eWher e_r ul e class shall implement the SDAI entiher e_r ul e specified in 1ISO 10303
scribed by 6.4.18:

ass Where qule : public Dictionary_instance {

end cl‘ass Sessi on;

22 as

NOTE - Session isafriend so that Session may construct and access the private members of the Where_ll
instances.

pr
Wh
Wh

pu
Ex
co

ot ect ed:

ere_rule();

ere_rul e(const Were_rul e&);
blic:

press_id label () const;

nst Type_or_rule_var parent_item () const;
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TheEnuner at i on_t ype class shall implement the SDAI enté@gumner at i on_t ype specifie
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V.13 Select_type

SO 10303-23:2000 (E)

atic Where_rule_ptr _duplicate(Were_rule_ptr);
atic Where_rule_ptr _narrow Object _ptr);
atic Where_rule_ptr _nil();

i vat e:

id | abel (const Express_id&);
id parent _item (const Type_or_rule_varé&);

12 Enumeration type

D 10303-22 as described by 6.4.28.

pss Enumeration_type : public Dictionary_instance {

end cl ass Session;
NOTE - Session isafriend so that Session may construct and access the privatemembers of the
Enumeration_type instances.

pt ect ed:

uner ation_type();

uner ati on_type(const Enuneration_type&);

bl ic:

Ftual TypeCode_ptr Type() const;

hst Express_id__list_var elements_ () .const;

at i ¢ Enuneration_type_ptr _dupli cate(Enuneration_type_ptr);
at i ¢ Enuneration_type_ptr _narrow Object_ptr);
pt i ¢ Enuneration_type_ptr _nil();

vat e:
d elements_(const Express”id__list_var&;

eSel ect _t ypé-class shall implement the SDAI entitgl ect _t ype specified in 1ISO 103(
described by, 6.4.29.

pass Sel‘ect _type : public Dictionary_instance {

end \cl ass Sessi on;

d in

3-22

pr
Se
Se

NOTE - Session isafriend so that Session may construct and access the private members of the Select_type

instances.

ot ect ed:

| ect _type();
| ect _type(const Sel ect_type&);
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public:
virtual TypeCode_ptr Type() const;
const Named_type__set _var selections_() const;

static Select_type_ptr _duplicate(Select_type ptr);
static Select_type_ptr _narrow( Cbject_ptr);
static Select_type_ptr _nil();

pr ot ect ed:

VO

id selections_(const Naned_type_ set_varg&);

b
7.

Th
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c

fr

pr

VO
VO
VO

b
7.

/.14 Global rule

ed obal _rul e class shall implement the SDAI entglyobal _r ul e specified,in1SO 103(
described by 6.4.19.

pss A obal _rule : public Dictionary_instance {

end cl ass Sessi on;

NOTE - Session isafriend so that Session may construct and access the private members of the Global |
instances.

pt ect ed:
pbal _rul e();
pbal _rul e(const d obal _rul e&);

bl i c:

press_id nane_() const;

hst Entity_ set _var entities_() ceonst;

nst Where_rule_ list_var where rules () const;
hst Schema_ptr parent_schenma(() const;

pti ¢ G obal _rule_ptr _duplicate(d obal _rule_ptr);
atic G obal _rule_ptr _narrow Cbject_ptr);
ptic G obal _rule ptr(onil();

vat e:

d nane_(const EXpress_id&);

d entities_(const Entity__set var&;

d where_rukes”(const Wiere rule_list_var&;
d parent <sehema_(const Schema_ptr&);

/.15 Simple_type

3-22

ule

TheSi npl e_t ype class shall implement the SDAI entgy npl e_t ype specified in ISO 10303-22

as

described by 6.4.20.

class Sinple_type : public Dictionary_instance {

fr

12

i end cl ass Sessi on;

NOTE - Session isafriend so that Session may construct and access the private members of the
Simple_type instances.

6

© 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=eb7632b30170f4f2660e1412ebe23359

