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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards

bodies

(ISO member bodies). The work of preparing International Standards is normally carried out

through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. ISO

collabo

rates closely with the International Electrotechnical Commission (IEC) on all matters of

electrotechnical standardization.

Draft I
voting.
casting

Internafional Standard ISO 10303-22 was prepared by Technical Committee ISO/TC~184, Industrial

automd

ISO 1¢

hternational Standards adopted by technical committees are circulated to the member bodies. for
Publication as an International Standard requires approval by at least 75% of the member bedies
a vote.

tion systems and integration, Subcommittee SC4, Industrial data.

integray

303 consists of the following parts under the general title Industrial automation systems and
ion - Product data representation and exchange:

Part 1, Overview and fundamental principles;

Part 11, Description method: EXPRESS language reference manual,

Part 12, Description method: EXPRESS-I language teference manual,
art 21, Implementation method: Clear text ericoding of the exchange structure;

Part 22, Implementation method: Standard data access interface specification;
art 23, Implementation method:-C++ language binding to the standard data access interface;
art 24, Implementation method: C language binding to the standard data access interface;

Part 26, Implementation-method: Interface definition 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
clients;

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

Part 35, Conformance testing methodology and framework: Abstract test methods for SDAI

implementations;

— Part 41, Integrated generic resource: Fundamentals of product description and support;

Xi
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— Part 42, Integrated generic resource: Geometric and topological representation;

— Part 43, Integrated generic resource: Representation structures;

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

— Part 45, Integrated generic resource: Materials;

— Part 46, Integrated generic resource: Visual presentation;

— Part 4f/, Integrated generic resource: Shape variation tolerances;

— Part 4P, Integrated generic resource: Process structure and properties;

— Part 11, Integrated application resource: Draughting;

— Part 14, Integrated application resource: Finite element analysis;

— Part 1P5, Integrated application resource: Kinematics;

— Part 106, Integrated application resource: Building construction core‘model;

— Part 21, Application protocol:
— Part 202, Application protocol:
— Part 2{)3, Application protocol:
— Part 204, Application protocol:
— Part 205, Application protocol:
— Part 207, Application protocol:
— Part 208, Application protgcol:
— Part 209, Application‘protocol:
— Part 20, Application protocol:

— Part 2] 2,”Application protocol:

Explicit draughting;

Associative draughting;

Configuration controlled design;

Mechanical design using boundary representation;
Mechanical design using surface representation;

Sheet metal die planning and design;

Life cycle management - Change process;

Composite and metallic structural analysis and related design;
Electronic assembly, interconnect, and packaging design;

Electrotechnical design and installation;

— Part 213, Application protocol:
— Part 214, Application protocol:
— Part 215, Application protocol:

— Part 216, Application protocol:

Xii

Numerical control process plans for machined parts;
Core data for automotive design;
Ship arrangement;

Ship moulded forms;
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— Part 217, Application protocol: Ship piping;

— Part 218, Application protocol: Ship structures;

— Part 220, Application protocol: Process planning, manufacture, and assembly of layered electronic
products;

— 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 cast

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

art 225, Application protocol: Building elements using explicit shape representation;

art 226, Application protocol: Ship mechanical systems;

art 227, Application protocol: Plant spatial configuration;

art 228, Application protocol: Building services: Heating, ventilation, and air conditioning;

art 229, Application protocol: Exchange of design and manufacturing product information for

forged parts;

art 230, Application protocol: Building structural frame: Steelwork;

art 231, Application protocol: Process engineering data: Process design and process specification
ajor equipment;

art 232, Application-protocol: Technical data packaging core information and exchange;
art 301, Abstract test suite: Explicit draughting;
art 302, Abstract test suite: Associative draughting;

art. 303, Abstract test suite: Configuration controlled design;

— Part 304, Abstract test suite: Mechanical design using boundary representation;

— Part 305, Abstract test suite: Mechanical design using surface representation;

— Part 307, Abstract test suite: Sheet metal die planning and design;

— Part 308, Abstract test suite: Life cycle management - Change process;
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— Part 309, Abstract test suite: Composite and metallic structural analysis and related design;
— Part 310, Abstract test suite: Electronic assembly, interconnect, and packaging design;

— Part 312, Abstract test suite: Electrotechnical design and installation;

— Part 313, Abstract test suite: Numerical control process plans for machined parts;

— Part 314, Abstract test suite: Core data for automotive mechanical design processes;

— PaJIt 315, Abstract test suite: Ship arrangement;
— Parft 316, Abstract test suite: Ship moulded forms;
— Paift 317, Abstract test suite: Ship piping;

— Paijt 318, Abstract test suite: Ship structures;

— Part 320, Abstract test suite: Process planning, manufacture, and assembly of layered electronic
produgts;

— Part 321, Abstract test suite: Functional data and their schematic répresentation for process plant;
— Parnft 322, Abstract test suite: Exchange of product data forcomposite structures;

— Part 323, Abstract test suite: Exchange of design and-manufacturing product information for cast
parts;

— Pagt 324, Abstract test suite: Mechanical product definition for process plans using machining
features;

— Parjt 325, Abstract test suite: Building elements using explicit shape representation;

— Pant 326, Abstract test suite: Ship mechanical systems;

— Parjt 327, Abstract test.suite: Plant spatial configuration;

— Part 328, Abstract test suite: Building services: Heating, ventilation, and air conditioning;

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

— Part 330, Abstract test suite: Building structural frame: Steelwork;

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

— Part 332, Abstract test suite: Technical data packaging core information and exchange;
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— Part 501, Application interpreted construct:

— Part 502, Application interpreted construct:

— Part 503, Application interpreted construct:

— Part 504, Application interpreted construct:

— Part 505, Application interpreted construct:

The strjicture of this International Standard is described in ISO 10303-1. The numbering of the parts of
the Inte
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Edge-based wireframe;
Shell-based wireframe;
Geometrically bounded 2D wireframe;
Draughting annotation;

Drawing structure and administration;

Part 506, Application interpreted construct:
Part 507, Application interpreted construct:
Part 508, Application interpreted construct:
Part 509, Application interpreted construct:
Part 510, Application interpreted construct:
Part 511, Application interpreted construct:
Part 512, Application interpreted construct:
Part 513, Application interpreted construct:
Part 514, Application interpreted construct:
Part 515, Application interpreted construet:
Part 517, Application interpreted construct:

Part 518, Application interpreted construct:

rnational Standard reflects its structure:

Draughting elements;

Geometrically bounded surface;
Non-manifold surface;

Manifold surface;

Geometrically bounded wireframe;
Topologically bounded surface;
Faceted boundary representation;
Elementary boundary representation;
Advanced boundary representation;
Constructive solid geometry;
Mechanical design geometric presentation;

Mechanical design shaded representation.

Parts 11 to 13'specify the description methods,

Parts 21510 26 specify the implementation methods,

Parts 31 to 35 specify the conformance testing methodology and framework

— Parts 41 to 49 specify the integrated generic resources,

— Parts 101 to 106 specify the integrated application resources,

— Parts 201 to 232 specify the application protocols,
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— Parts 301 to 332 specify the abstract test suites, and
— Parts 501 to 518 specify the application interpreted constructs.
Should further parts be published, they will follow the same numbering pattern.

Annexes A, B and C form an integral part of this part of ISO 10303. Annexes D and E are for information
only.
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Introduction

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

This In

ternational Standard is organized as a series of parts, each published separately. The parts of ISO

10303
interpr

fall into one of the following series: description methods, integrated resources, application
pted constructs, application protocols, abstract test suites, implementation methods, anhd

confo:rance testing. The series is described in ISO 10303-1. This part of ISO 10303 is a member of the

imple

This p
10303
manipt
standa;
softwa

Major

fou

Compy
functig

entation methods series.

art of ISO 10303 specifies the standard data access interface (SDAI) to data defined using ISO
11 (EXPRESS). Operations are defined that give the application programmer-the capability to
late data through this interface based upon its description in the defining schema or schemas. The
dization of a data access interface along with data definitions facilitates/integration of different
Fe components from different vendors.

subdivisions in this part of ISO 10303 are:

SDAI environment constructs defined using EXPRESS found in clauses 6 through 9;

SDALI operations, errors and state found in clauses, 10 through 12;

Implementation classes of the SDAI functionality to which implementations claim conformance
nd in clause 13.

ter application systems are implemented using computing languages. The specification of the
nality defined in this part of ISO 10303 in a particular computing language is referred to as an

SDAI Janguage binding. Since there are'many computing languages, many SDAI language bindings are

possib
method

e. SDAI language bindings'are specified as other parts of ISO 10303 within the implementation
| series.

Implenpentations of SDAIanguage bindings are not required to support the complete set of capabilities

specifi

ed in this part f ISO 10303. Specific sets of capability are grouped into implementation classes.

The implementation-classes against which conformance may be claimed are defined in clause 13.
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International automation systems and integration —
Product data representation and exchange —

Part22:

Implementation methods: Standard data access interface

1 Scope

This paft of ISO 10303 specifies the functional characteristics of a data access iriterface. This interface is
referreq to as the standard data access interface (SDAI). The SDAI specifies the operations available to
an appljcation for the purposes of acquiring and manipulating data whose structure is defined using ISO
10303-11 (EXPRESS).

The SDJAT is specified in terms independent of any computing language or system. The specification of
the functionality defined by the SDAI in a particular computing language is referred to as an SDAI
language binding. SDAI language bindings are specified as companion documents within the
implementation methods series of ISO 10303.

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

—laccess to and manipulation of instanees of entities described using the EXPRESS data specification
language;

—access to multiple data repositories by a single application at the same time;

—|capabilities for an application to organize operations into groups whose effect can be saved or
cancelled at the discretion of the application;

—laccess to a dictionary describing the data elements that can be manipulated by an application;,

—[ability.te invoke the validation of the constraints specified using EXPRESS at the discretion of the
application;
!

— support for managing the dependency relationships between entity instances;

— capabilities to describe logical collections of entity instances that define the population over which
entity instance to entity instance references are allowed;

— capabilities to describe logical collections of entity instances that define the population over which
global rules are validated;

— support for the use of data created within the context of one schema in the context of another
schema.
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The following are outside the scope of this part of ISO 10303:

— the complete specification of the behaviour of an SDAI implementations in a multi-user
environment;

NOTE 1 - An SDAT implementation is not precluded from providing multi-user data sharing access where
the behaviour of the implementation depends on the underlying data storage technology.

— specific support for establishing a connection to a remote data repository;

NL)II: 2 - An SDATl'implementation 1s not precluded from providing access to a remote data repository
vi

some other mechanism.

— dafa access and manipulation operations that are specific to the semantics of the data;

— specification of the mechanisms or formats by which data is held in a data repository;

— creation, deletion, and naming of the data repositories available via the SDAL

2 Normative references

The follow

ing standards contain provisions which, through reference:in this text, constitute provisions of

this part of ISO 10303. At the time of publication, the editions ifidicated were valid. All standards are

subject tg
investigate
of the IEC

ISO 1030
exchange

ISO 1030
exchange

ISO 1030
exchange

ISO 1030
exchange

ISO/MEC 8

revision, and parties to agreements based on this-part of ISO 10303 are encouraged to
the possibility of applying the most recent editions'of the standards indicated below. Members
and ISO maintain registers of currently valid International Standards.

B-1:1994, Industrial automation systems-and integration - Product data representation and
- Part 1: Overview and fundamental principles.

B-11:1994, Industrial automation systems and integration - Product data representation and
- Part 11: Description methods: The EXPRESS language reference manual.

8-21:1994, Industrial automation systems and integration - Product data representation and
Part 21: Implemientation methods: Clear text encoding of the exchange structure.

-31:1994, Industrial automation systems and integration - Product data representation and
Part 31.\Conformance testing methodology and framework: General concepts.

B24-1:1995, Information technology - Abstract Syntax Notation One (ASN.1 ): Specification of

basic notalion

ISO 8601:1988, Data elements and interchange formats - Information interchange - Representation of
dates and times.
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3 Definitions and abbreviations

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

3.1 Terms defined in ISO 10303-1

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

apphication:

—/application protocol (AP);

—|data;

—|implementation method;

—information;

—/information model,;

—product information model;

—|protocol implementation conformance statement (PICS),

—|structure.

3.2 Terms defined in ISO 10303-11
This pdrt 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.
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3.3 Other definitions

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

3.3.1 application schema: an information model, defined using EXPRESS, describing the data of
interest in a particular context or domain.

NOTE - The schemas defined in the ISO 10303 application protocol series of parts would be considered
application schemas.

3.3.2 co
repository

hcurrent access: the ability for more than one computer application to manipulate data in a
 at the same time.

3.3.3 corstraint: a limitation, defined using EXPRESS, imposed on data against which the data'may be

evaluated

3.3.4 cur
the EXPR

3.3.5 ext
that are d

NOT]

3.3.6 for
visible in

3.3.7 ide]
are uniqu

to determine whether the data is valid within a particular context.

rent schema: an EXPRESS schema into which items from other schemas arermade visible via
[ESS interface specification.

prnal schema: an EXPRESS schema, with all interfaced items resolyéd, containing data types
pfined as domain equivalent with data types in a native schema.

E - A.1.1 describes the process for resolving interfaced items.

pign schema: an EXPRESS schema other than the current schema from which items are made
the current schema via the EXPRESS interface specification.

htifier: an implementation-dependent name by, which entity instances and aggregate instances
ely known within an SDAI session.

3.3.8 implementation class: the specification of'an implementable subset of the functionality defined in

this part g

3.3.9 iten

f ISO 10303 to which an implementation may conform.

ator: a mechanism that allows’an application program to traverse the contents of an instance of

an aggregate.

3.3.10 n
instance

3311 r

3.3.12 s
instances.

tive schema: an EXPRESS schema, with all interfaced items resolved, upon which a schema
r SDAI-modelymay be based.

ository: an identifiable data storage facility.

hema instance: a logical association of related SDAI-models establishing a domain of entity

global rule validation occurs.

3.3.13 SDAI-model: a container within which related entity instances exist.

3.3.14 SDAI language binding: the SDAI functionality specified in a particular computing language.
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3.3.15 SDAI schema: an EXPRESS schema that is defined within this part of ISO 10303.

3.3.16 session: the operations that occur between the initiation and termination of the use of an SDAI
implementation by one application.

3.3.17 validation: the process of checking that instances satisfy the constraints specified in the schema
that describe their structure, values, and relationships.

3.4 Abbreviations

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

AR application protocol

PICS protocol implementation conformance statement
RO read-only

RW read-write

SDAI standard data access interface

4 SDAI overview

4.1 Data access interfaces

EXPRESS allows the specification of entities with attributes and the constraints that a valid population
of thos¢ entities meets. The SDAI specifies the requirements of a programming interface for the creation
and manipulation of instances of EXPRESS entities. The SDAI and EXPRESS together specify a data
access Interface that is independent of the underlying storage technology.

4.2 Operations and the session state

Once an SDAI session hasbeen initiated, SDAI operations may be used to manipulate instances of entity
types defined in application and SDAI schemas. The session has several states expressed in a tabular form
in clausge 12. In eachrstate a set of SDAI operations, some of which may have the effect of changing the
state, afe available. Information concerning the session and its state is available as a population of the
SDALI session’schema and SDAI population schema (see clauses 7 and 8) during the session.

4.3 Repositories, schema instances, and SDAT-models

The SDAI defines an interface between an application and the environment in which entity instances exist.
Two aspects of that environment are known as repositories and as schema instances. Repositories are data
storage facilities. Schema instances are logical collections of SDAI-models from which a set of entity
instances can be derived. This set of entity instances is the domain over which references between entity
instances and global rule validation are supported. While schema instances, like SDAI-models, are created
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within a repository, SDAI-models from any repository may be associated with the schema instance.

NOTE - A repository may be implemented in memory, as a single database, multiple databases, a single file,

a collection of files, or any other form.

EXAMPLE 1 - Figure 1 depicts several of the relationships between SDAI-models, repositories and schema
instances. Schema instances 1A and 1B and SDAI-models 11, 12 and 13 are based upon Schema 1 yet they
exist in separate repositories. References between SDAI-model 11 and 13 are not allowed as the two SDAI-
models are not associated with the same schema instance. SDAI-model 13 based upon Schema 1 is associated
with Schema instance 2A based upon Schema 2. For this to be allowed, at least one pair of entity types was

d l 3 1 . M A RS Y +l ‘- 1 LY 1 CVAT dn 1 o
eC LU dS UUIHTIA I CHUTV AICIIU UCLTWUOUIT HIV TWU SUIICITIAS T UIC O L/AL Udla UlbllUllaly.

Schema instance 1A
based on Schema 1

SIDAI-model 11
blased on Schema 1

S A A
SDAI-model 12
\ based on Schema 1

Figure 1 - Anexample SDAI storage structure

Repository Y

N N —
Schem@ instance 2A
based'on Schema 2
e —-
Schema instance 1B
based on Schema 1

SDAI-medel 13
based.on-Schema 1
S -
SDAI-model 21
based on Schema 2

Entity insfances are created within SDAI-models that are created within repositories. The entity

instances making up each_ SDAI-model are based on a single EXPRESS schema with the interface
specificatjons resolved.Entity instances within one SDAI-model may refer to entity instances within
another SDAI-model; provided that there exists a schema instance with which both SDAI-models are
associated. The two SDAI-models shall either be based upon the same EXPRESS schema or be based
upon two|[EXPRESS schemas that were defined as having domain equivalent constructs (see A.2). An

SDAI-modelimay be associated with more than one schema instance.

4.4 Transactions and access modes

Implementation levels of the SDAI are defined that support transactions. A transaction consists of a

series of operations whose effect may be saved or undone as a unit. Facilities are also available

enabling the application to manage access to specific repositories and SDAI-models. Transactions and
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access to SDAI-models have modes associated with them: read-write and read-only. The read-write
mode enables operations that access, create, update and delete the instances in the SDAI-models and
repositories. The read-only mode disables operations that create, update or delete instances in the
SDAI-models and repositories. An SDAI-model cannot be made available in read-write mode when a
transaction initiated as read-only mode is in effect.

4.5 The session, data dictionary and managing a population

The SDAI session schema (see clause 7) describes the structure of an SDAI session. The SDAI
population schema (see clause 8) describes the organizing structures available for managing a
populatjon based upon a schema. The SDAI population schema specifies the organizational objects
that an application may create during the course of a session.

In ordeq to support applications that require access to the information about the schema defining (the
application data, the SDAI specifies a data dictionary. The SDAI dictionary schema (see clause 6)
describgs the structure of the data dictionary. The collection of instances of the entities specified in the
SDAI djctionary schema constitutes the data dictionary. As not all applications requiré-access to a data
dictiondry, an implementation class is specified with no support of the data dictionary required (see
13.1.2).(In this case the application programmer needs complete knowledge of the schema and makes
referende to items from the schema by name.

NO[TE - Figure 2 shows the relationships between application data, dictionaty, session and population
organizing data, the application program and the SDAI implementation‘in simplified terms. Figures 2 also
shopws to which types of data the application program has read-write or read-only access.

Application program

G

SDAIl implementation

RO RW RW RW
SDAI session data
SDAI population organising data
Repository
S Adlvdictionary data Application data

Figure 2 - The SDAI data architecture element relationships


https://standardsiso.com/api/?name=538221e7f433a626947f0bdf974b1762

ISO 10303-22:1998(E)

The creation, deletion and modification of the session, population organizing and dictionary data
occurs as the consequence of special operations whose purpose is to manage the SDAI environment.
The entity instance operations are used to access the session, population organizing and dictionary data
in the same manner as application instances. Not all entity instance operations are required to support
access to the population organizing data as the instances of the SDAI population schema are not
required to exist within an SDAI-model (see 8.1).

4.6 SDAI parameter data schema

instance data that are passed through the interface. It is provided to enable the specification of the
SDAI op¢rations. The complete SDAI parameter data schema need not be implemented by an SDAI
implemenjtation. The SDAI parameter data schema does define the subtype relationships between the
types of entity instances that an SDAI implementation shall support. Other characteristics of these
instances [are not specified in this schema as they are implementation-specific.

4.7 Functional specification

The SDA defines the functional specification for a set of operations for acquiring and manipulating
data. The|SDALI operations are divided into several categories:

— erjvironment operations that establish an SDAI session (see 10.3);

— s¢ssion operations that allow an application to manage the, transactions, repositories, and
queries in the session (see 10.4);

— repository operations that allow an application to'manage access to SDAI-models within the
repofditories (see 10.5);

— SDAI-model operations that-allow an application to create instances and manage the
SDAJ-model access (see 10:7);

— ofjerations that allow an application to create and manage support for the dependency
relatipnships between entity instances (see 10.8);

OTE : These dependency relationships are based upon the SCOPE construct described in ISO 10303-

— operations that allow an application to examine type information and domain equivalency
information (see 10.9);

— entity instance operations that allow an application to manipulate instances of entity data types
found in both SDAI-defined schemas and application schemas (see 10.10);

© SO
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— application instance operations that allow an application to create, modify, delete and validate
instances of entity data types and create instances of aggregates defined in application schemas
(see 10.11);

— categories of entity and application instance operations that allow an application to create,
delete, manipulate and modify instances of various aggregate types (see 10.12 through 10.19).

The operations are categorized such that all operations manipulating a particular kind of object are
described in the subclause dealing with that object. The exceptions to this categorization are the
operations that create, open or start the various SDAI and application objects. As these operations
usually affect properties of higher level objects, they are considered operations upon the object within
which fhe current object is being created, opened or started.

EXAMPLE 2 - Opening a repository is a session operation, not a repository operation, since it modifies
properties of the session.

The spgcification of each SDAI operation lists the required input and output parametérs. The types of
these parameters are drawn from the SDAI dictionary, session, population and the-parameter data
schemas.

4.8 SDAI language bindings

This pgrt of ISO 10303 specifies operations independently of any.programming language. SDAI
language bindings of these operations are developed for computing languages to define the capabilities
requirgd of implementations. SDAI language bindings are published as other parts of the
implementation methods series of ISO 10303. An SDAI implementation provides the operations
descrified in a particular SDAI language binding.

SDALI Janguage bindings support the operations described in clause 10 but there need not be a
one-to{one correspondence between the operations described there and the functions or subroutines
defined in the SDAI language binding. An"SDAI language binding may extend or add to the
functignality defined in clause 10 to provide for a more efficient or convenient implementation of
those dperations.

Two types of SDAI language bindings are identified: late bindings and early bindings.

Late bindings are applied-to any application schema in the same manner using one set of functions.
This sqt is available t'the application programmer independently of the application schema.
References to particular EXPRESS constructs are provided via parameters passed as input to the SDAI
operatipns. A late binding specifies the set of SDAI operations to be made available to the application
programmeriexplicitly.

function.

EXAMPLE 3 - An operation to set the value of attribute "al” of entity instance "i1" of entity type "t1"
might be written in a late binding as SetValue( i1, t1.al, value ).

Early bindings describe the production of a data access interface based upon a specific application
schema. Instead of being provided via parameters passed as input to the SDAI operations, references to
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particular EXPRESS constructs may be implicitly or explicitly embedded in the function or subroutine
names. The complete set of functions available to the application programmer depends upon the
application schema underlying the SDAI implementation.

NOTE 2 - The application schema may be compiled to produce the implementation. These compiler
produced functions and their parameters are typically evaluated at application program compile-time.

EXAMPLE 4 - An operation to set the value of attribute "al” of entity instance "il" of entity type "t1"
might be written in an early binding as SetValuetlal(il, value ).

Early andTate SDAT Tanguage bindings may be published together as one part in the implementation
methods series of ISO 10303. SDAI implementations may provide support for both early and late
SDALI language bindings and may support the use of both within a single application program.

4.9 Error handling

The desctiption of each operation includes a list of possible error indicators for conditions which may
arise, preyenting the operations successful completion. This part of ISO 10303 does ot specify how
errors shll be reported by individual SDAI operations. Each SDAI language binding defines an error
reporting [mechanism appropriate to its target language.

The SDA[ session schema defines an error event record, via the sdai_session.errors attribute, that is
available jas a resource to any SDAI language binding error handling:mechanism and to the application
programmer.

SDAI language bindings map the complete list of error indicators in clause 11 to an appropriate
construct|in the target language. An implementation shall set the error codes from clause 11 in the
error_event.error attribute (see 7.4.7) when an SDAI-operation fails except for the Open Session
operation|(see 10.3.1) which cannot set the attribute:.as a session does not yet exist. The error reporting
mechanism defined in each SDAI language binding need not return error codes identical in type or
value to the error codes set in the error_event.error attribute. A binding may specify additional
functions|or subroutines for error reporting and handling. Any such function or subroutine does not
change the state of the SDAI session erfors.

S5 Fundamental principles
The following concepts and assumptions apply:

— Dyiring the course of an SDAI session, a unique and unchanging identifier is available for each
instafce of an entity or aggregation described in an SDAI or application schema;

— The EXPRESS schema upon which SDAI-models and schema instances are based is the
completely expanded form of a schema in that all items interfaced from other schemas are
resolved into the referencing schema making the schema complete with no references to other
schemas (see A.1);

10
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— The process that makes the population of the SDAI dictionary schema available in a session
expands any complex entity data types that result from either an explicit or implicit ANDOR or
AND constraint following the approach given in A.1.3;

— When required by the implementation class, SDAI implementations make available population
of the SDAI dictionary schema with the EXPRESS items specified in the SDAI session schema
and application schemas;

— The schemas defined in clauses 6 through 9 are not application protocols or product

information madels and as such take Pfﬁr‘ienry’ convenience and the SDAIL nppmtinnc into

acrount;

— Entity instances based upon one schema may be shared in the context of other schemas-based
upon domain equivalence (see A.2) and the domain equivalence constructs defined in the) SDAI
di¢tionary schema (see 6.4.1, 6.4.8 and 6.4.9);

— EXPRESS constraints are validated only at the request of the application. When validation

ocgurs, all creation, modification and deletion of SDAI-models, schema instances, SCOPE
copstructs and application instances is taken into account.

6 SDAI dictionary schema

The following EXPRESS declaration begins the SDAI dictionary schema.

EXPRESS specification:
*)

SCHEMR SDAI_dictionary schema;
( *

6.1 Introduction

The SIDAI dictionary schemadefines the structure of a data dictionary that makes available information
about the EXPRESS schemas that describe the instances operated on in an SDAI session. The structure
of the $DAI dictionary sé¢hema reflects the structure of EXPRESS itself. Not all items that may be defined
using BXPRESS appear.in the SDAI dictionary schema as some kinds of items are not required to define
the SDIAI operatiofis-"'Mapping EXPRESS schemas into a population of the SDAI dictionary schema is
described in annex A.

The population of the SDAI dictionary schema based upon a schema known to the SDAI implementation
as partletthe a-ciettonary-shal-existintts-own-separate
SDALI session schema shall appear as part of the data dictionary.

There shall be a schema instance based upon the SDAI session schema with which the SDAI-models
constituting the data dictionary for both application schemas and the SDAI session schema shall be
associated. The SDAI-models constituting the SDAI data dictionary shall be assigned read-only access.

ISO 10303-22:1998(E)
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An SDAI implementation need not store the dictionary data as described. The SDAI operations accessing
the data dictionary shall, however, respond as if the data is structured as described.

6.2 Fundamental concepts and assumptions

The structure of the entities and attributes of the SDAI dictionary schema take implementation and access
efficiency into account.

EXAMPLE 5 - The schema_definition.entities collection includes all entity data types defined locally in the
current schema as well as those interfaced into the current schema

The SDAI dictionary schema supports the retention of the information that is contained in the EXPRESS
interface|specification (see A.1.1).

As the §DAI dictionary schema is designed to be populated based upon valid EXPRESS ‘schemas as
defined ip ISO 10303-11, all the constraints governing the population of the SDAI dictionary-schema are
not specified in the schema. The constraints specified in ISO 10303-11 shall be enforced 'on a population
of the SD)AI dictionary schema. In particular, the constraints on EXPRESS identifiers)for items declared
in a schefna, including the schema itself, are not specified in the SDAI dictionarySchema (see 6.3.6).

6.3 SDAI dictionary schema type definitions

This sub¢lause contains the dictionary concepts defined using the EXPRESS TYPE construct.

6.3.1 base_type

A base_{type is a selection of a simple_type, an aggregation_type, or a named_type. These are the data
types that may be used as the value for an attribute onas an element of an aggregate.

EXPRESS specification:

*)

TYPE bgse_type = SELECT

(simple_type,
aggregation_type,
named_type) ;

END_TYPRE;

(*

6.3.2 constructéd: type

A constructed\ type is a selection of an enumeration_type or a select_type. These are data types with
a syntactjcistructure that are used to provide a representation of an EXPRESS defined data type.

EXPRESS specification:

*)

TYPE constructed_type = SELECT

(enumeration_type,
select_type);

END_TYPE;

12
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6.3.3

ISO 10303-22:1998(E)

underlying_type

An underlying_type is a selection of a simple_type, an aggregation_type, a defined_type, or a
constructed_type. These are the data types that are used to provide the representation of an EXPRESS
defined data type.

EXPRESS specification:

*)

TYPE

underlying_type = SELECT

(sijmple_type,

aggregation_type,

deflined_type,

conlstructed_type) ;
END_TIYPE;

(*

6.3.4

type_or_rule

A type or_rule is a selection of a named_type or a global_rule. These declarations establish or constrain

a popul

lation.

EXPRESS specification:

*)

TYPE |type_or_rule = SELECT
(named_type,
glopbal_rule);

END_TIYPE;

( *

6.3.5|explicit_or_derived

An explicit_or_derived is a selection of an explicit_attribute or a derived_attribute. These are the

attribu

es that may be redeclared by a derived attribute (see ISO 10303-11: 9.2.3.4).

EXPRESS specification;

*)
TYPE

explicit Sor_derived = SELECT

(explicitfattribute,
derfived_attribute) ;
END_TYPE;

(*

6.3.6

express_id

An express_id is an EXPRESS identifier (see ISO 10303-11: 7.4) for an item declared in an EXPRESS
schema. Although ISO 10303-11 states that the case of letters is not significant for EXPRESS identifiers,
lower case letters shall be used as the values of the attributes of the SDAI dictionary schema whose
domain is defined by an express_id.

13
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EXPRESS specification:

*)

TYPE express_id = STRING;
END_TYPE;

(*

6.3.7 info_object_id

An info_object_id is an unambiguous information object identifier for an EXPRESS schema in an open

system (s

EXPRESS

*)
TYPE in
END_TYP
(*

6.4 SD/

This subc

6.4.1 sc

THTC 7

b specification:

fFo_object_id = STRING;

L
[ 7

\I dictionary schema entity definitions
ause contains the dictionary concepts defined using the EXPRESS ENTITY construct.

hema_definition

A schemgq_definition is the representation of an EXPRESS SCHEMA and is the construct upon which

SDAI-mo
definition
that are re
foreign sc

EXPRESS

*)
ENTITY
name
ident
INVERSE
entit
types
globa
exter
UNIQUE
UR1 :
END_ENT
(*

Jels and schema instances are based. It defines the scope for a collection of entity, type and rule

olved into the current schema as the result of the' EXPRESS interface specification. Items from
hemas are resolved into the current schema-as described in A.1.1.

b specification:

tchema_definition;
express_id;

| fication : OPTIQNAL info_object_id;

| es :~SET [0:?] OF entity definition FOR parent_schema;
“-8ET [0:?] OF defined_type FOR parent_schema;

| _rules v SET [0:?] OF global_rule FOR parent_schema;

nal_schemas' : SET [0:?] OF external_schema FOR native_schema;

identification;

[TY,;

5 consisting of those definitions found in the current EXPRESS schema and those definitions -

Attribute definitions:

name: the name of the schema.

identification: if present, the information object identifier of the schema upon which the
schema_definition is based.
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entities: the entities declared in or resolved into the schema.
types: the types declared in or resolved into the schema.
global_rules: the global rules declared in or resolved into the schema.

external_schemas: the schemas containing types defined as domain equivalent with types in the schema
(see A.2).

Formal propositions:

URL: the object identification for a schema shall be unique.

6.4.2 [interface_specification

An interface_specification is the representation of items in the current schema originally declared in a
foreign schema (see ISO 10303-11 clause 11). All items interfaced from a particular foreign schema,
whether explicitly via USE and/or REFERENCE or implicitly, shall appear in the-same entity instance of
interfaqce_specification. A USE or REFERENCE to an entire schema explicitly interfaces all items

interface_specification;

ent_schema_id : express_id;

icit_items : SET [1:?] OF explicit_item_id;
icit_items : SET [0:?] OF impligit_item_id;

current_schema_id: the name of the.current schema into which items are interfaced; the schema where
the USE or REFERENCE specification is declared.

explicit_items: the items interfaced via EXPRESS USE or REFERENCE specification.

implicit_items: the it€ms implicitly interfaced.

6.4.3 interfaced_item

An int¢rfaced_item is an item defined in a foreign schema made available to the current schema via the

EXPRESSmterfacespecification:

EXPRESS specification:

*)
ENTITY interfaced_item
ABSTRACT SUPERTYPE OF (ONEOF (explicit_item_id, implicit item id)):
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foreign_schema_id : express_id;
END_ENTITY;

(*

Attribute definitions:

foreign_schema_id: the name of the schema from which the item is interfaced.

6.4.4 explicit_item_id

An explic

t_item_id is a named_type defined in a foreign schema made available to the current schema

explicitly via the EXPRESS USE or REFERENCE construct.

EXPRESS specification:

*)

ENTITY éxplicit_item_id
ABSTRACT SUPERTYPE OF (ONEOF (used_item, referenced_item))
SUBTYPE OF ( interfaced_item );
local]definition : named_type;
origimal_id : OPTIONAL express_id;
END_ENTITY;

(*

Attribute definitions:

local_def]
foreign sc

nition: the definition in the current schema of the named type that was interfaced from the
hema.

original_iE: if present, the name of the type in the foreign\schema. The type was renamed in the interface

specificati

1.

6.4.5 used_item

A used_i
interface s

EXPRESS

*)

em is an explicit_item_id-made available to the current schema via the EXPRESS USE
pecification.

specification:

ENTITY

sed_item

SUBTYPE OF ({explicit_item_id );
END_ENTITY;

(*

6.4.6 referenced item

A referenced_item is an explicit_item_id made available to the current schema via the EXPRESS
REFERENCE interface specification.

16
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EXPRESS specification:

*)

ENTITY referenced_item
SUBTYPE OF ( explicit_item_id );
END_ENTITY;

(*

6.4.7 implicit_item_id

An implici

result gf an EXPRESS USE or R_EFERENCE in_terface specification (see ISO 10303-11: 11.4).

EXPRHESS specification:

*)

ENTITY implicit_item_id
SUBTYPE OF ( interfaced_item );
local_definition : type_or_rule;
END_ENTITY;

(*

Attribufe definitions:

local_definition: the definition in the current schema of the EXPRESS(item that was implicitly interfaced
from the foreign schema.

6.4.8 external_schema

An exte

rnal_schema is an EXPRESS schema from which types are declared as domain equivalent with

types fiiom the native schema (see A.2).

EXPRHSS specification:

*)

ENTITY external_schema;

name : express.)id;
natlve_schema : schema-definition;
INVER$E
for|{types : SET [fl+?] OF domain_equivalent_type FOR owner;
END_ENTITY;
( *
Attribute definitions:
name: the name of the external schema.

native_schema: the local schema with which the types defined in the external schema are domain
equivalent.

for_types: the types in the native and external schemas being defined as domain equivalent.

17
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Informal propositions:

IP1: Fore
schema, a

ach schema that contains entity types declared domain equivalent with entity types in a native
separate instance of external schema shall exist.

6.4.9 domain_equivalent_type

A domain_equivalent_type associates the name of a named_type from an external schema with a
named_type in the native schema. This declares that the named_type defined in the external schema is

domain eguivalent-with-the-named—type-defimedimthemative scherma———————————————————————

EXPRESS specification:

*)

ENTITY domain_equivalent_type;
exterhal_type_id : express_id;

native_type : named_type;
owner external_schema;
END_ENTELTY;

(*

Attribute Hefinitions:

external_type_id: the name of the type in an external schema for which domain equivalence with the type
in the natjve schema is being declared.

native_type: the definition of the type in the native schema for.which a domain equivalent type is being

declared.

owner: the external schema owning the definition of(the current domain equivalent type.

Informal propositions:

IP1: Ani

istance of domain_equivalent  type shall exist for each type in the external schema that is to

be domain equivalent with a native type.

IP2: In th|

P case where the native-type or external type or both is a defined_type, the underlying_type

of the defiined_type shall evaluate to be a select_type with at least one entity type included as a select

item.

6.4.10 n

A named

amed type

| type is an EXPRESS data type that has a name and that may have applicable domain rules.

EXPRESS specification:

*)

ENTITY named_type
ABSTRACT SUPERTYPE OF (ONEOF (entity_definition, defined_type));

name : express_id;
where_rules : LIST [0:?] OF where_rule;
parent_schema : schema_definition;
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END_ENTITY;

(*

Attribute definitions:

name: the name of the data type.

where_rules: the domain rules defined in the data type declaration in the order in which they appear in
that declaration.

parent

6.4.1]

| schema: the schema_delinition with which the named_type is associated in the data dictionary,

| defined_type

A defiIed_type is a named_type establishing a type as the result of the EXPRESS TYPE declaration.

A defi

EXPRE

*)

ENTIT
SUB
dom

END_E

(*

ed_type has a name and a domain.

LSS specification:

’ defined_type

'YPE OF (named_type);
hin : underlying_ type;
NTITY;

Attribute definitions:

domain: the underlying type of the defined type.

6.4.1-

 entity_definition

An entiity_definition is a named_type-establishing an entity as the result of an EXPRESS ENTITY

declara

ion or as the result of the mapping applied to a combination of EXPRESS ENTITY declarations

constre:Ined using the EXPRESS-ANDOR or AND keyword (see A.1.3). Entities established by this

mappi

EXPRH

*)

g are considered subtypes.of the constituent entity types.

SS specification:

ENTITY entityNdefinition
SUBTYPE @F\Y{named_type);
sup¢rtypes : LIST [0:?] OF UNIQUE entity definition;
complex : BOOLEAN;
instanbtiable : BOOLEAN;
independent : BOOLEAN;
INVERSE
attributes : SET [0:?] OF attribute FOR parent_entity;
uniqueness_rules : SET [0:?] OF uniqueness_rule FOR parent_entity;
global_rules : SET [0:?] OF global_rule FOR entities;
END_ENTITY;

(*
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Attribute definitions:

supertypes: the list of entity types of which the entity type is an immediate SUBTYPE, ordered
alphabetically based upon the value of the entity_definition.name. If the entity type is the result of the
mapping of the EXPRESS ANDOR or AND keyword, any duplicate supertypes are removed from the list.

complex:

a boolean that has the value TRUE if the entity_definition is the result of mapping ANDOR

or AND supertypes in the application schema (see A.1.3); FALSE if the entity_definition is mapped
directly from an entity type in the schema.

instantiaple: a boolean that has the value FALSE if the entity type is declared as an ABSTRACT
SUPERTYPE in the schema and TRUE otherwise.

indepen
because it

ent: a boolean that has the value FALSE if the entity type is not independently instantiable
is made available by a REFERENCE specification or is implicitly interfaced into theschema;

TRUE if the entity type is declared locally within the schema or is made available by a USE specification.

attribute
Attributes

mapping (
this set is
supertype;

uniquene
establishe]

global_ru

6.4.13 4

An attrib

5: the attributes that are declared or redeclared (see ISO 10303-11: 9.2.3.4) in the entity type.
inherited from a supertype do not appear as elements of this set. As entities established by the
f EXPRESS ANDOR or AND keywords are considered subtypes of the constituent entity types,
empty for instances of entity_definition established by the EXPRESS ANDOR or AND
constraint.

ss_rules: the uniqueness rules declared in the entity type. This set is empty for entities
d by the mapping of EXPRESS ANDOR or AND supértype constraints.

les: the global rules that name the entity type ingthe declaration of the rule.

ttribute

ite is a property of an entity type. It'may be explicit, inverse, or derived. An attribute has a name

and a donpain.

EXPRESS

*)
ENTITY
ABSTR]
inve
name
paren
END_ENT
(*

b specification:

bttribute
NCT SUPERTYPE OF (ONEOF (derived_attribute, explicit_attribute,
Fse_attribdte)) ;
{ express_id;
F_entity/: entity definition;
LTY ;

Attribute definitions:

name: the name of the attribute.

parent_entity: the entity type in which the attribute is declared.

20
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6.4.14 derived_attribute

A derived_attribute is an attribute whose value is computed by evaluating an expression. It may redeclare
an explicit or a derived attribute (see ISO 10303-11: 9.2.3.4).

EXPRES ecification:

*)

ENTITY derived_attribute
SUBTYPE OF (attribute);

domgrTTT —base—types
redpclaring : OPTIONAL explicit_or_derived;
END_ENTITY;

(*

Attribute definitions:

domaih: the data type of the result of the attribute value derivation.

redeclaring: if present, the attribute being redeclared.

explicit_attribute
YPE OF (attribute);
in : base_type;
claring : OPTIONAL expligit_attribute;

ional_flag : BOOLEAN;

TITY;

domaih: the data type reférenced by the attribute.

redeclaring: if present, the attribute being redeclared.

1_flag:-a boolean that has the value TRUE if the attribute is declared OPTIONAL; FALSE if the

option
attributF: issnot declared as OPTIONAL.
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6.4.16 inverse_attribute

An inverse_attribute is an attribute that captures, and may constrain, the reverse direction of a
relationship established by an explicit_attribute and that represents an EXPRESS INVERSE attribute.
It may redeclare an inverse attribute (see ISO 10303-11: 9.2.3.4). An inverse attribute may be represented
by a single entity type or a SET or BAG of an entity type. The entity type with the inverse_attribute is
described as the current entity type and the entity type with the explicit_attribute is described as the
referencing entity type (see ISO 10303-11: 9.2.1.3).

EXPRESS bucuifiuaﬁuu.

*)
ENTITY finverse_attribute
SUBTYPE OF (attrlbute)

domaih : entity_definition;
redecflaring : OPTIONAL inverse_attribute;
inverfked_attr : explicit_attribute;

min_cprdinality : OPTIONAL bound;
max_cprdinality : OPTIONAL bound;
duplifkates : BOOLEAN;
END_ENTITY;
( *

Attribute definitions:

domain: the referencing entity type defining the forward relationship; the source of the relationship.
redeclaripg: if present, the attribute being redeclared.

inverted |attr: the attribute in the referencing entity type whose relationship is being inverted.
min_cardinality: if present, the minimum number.ef references from the inverted attribute in instances

of the refgrencing entity type when the inverse atfribute is represented as a SET or BAG. If not present,
the inversg attribute is represented by a singleentity data type, not a SET or BAG.

max_cardinality: if present, the maximum number of references from the inverted attribute in instances
of the referencing entity type. If not present, the SET or BAG representing the inverse attribute does not
specify the maximum number®f references or the inverse is represented by a single entity data type.

duplicate§: a boolean that-has the value TRUE if the inverse attribute is represented by a BAG; FALSE
if the invdrse attribute is'represented by a SET or a single entity type.

6.4.17 yniqueness_rule

A unique € Tepresentation ol an .
attributes that are required to be unique within instances of the entity_definition within which the rule
is declared.
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EXPRESS specification:

*)

ENTITY uniqueness_rule;

label : OPTIONAL express_id;

attributes : LIST [1:?] OF attribute;

parent_entity : entity definition;
END_ENTITY;

(*

Attribute definitions:;

label: ilfpresent, the name of the uniqueness rule.

attriby

tes: the list of attributes participating in the uniqueness rule.

parent]_entity: the entity type within which the rule is declared.

6.4.13 where_rule

A whel
defined
defined

re_rule is a constraint. It constrains a population and represents an EXPRESS WHERE rule. When
in an entity_definition the values of attributes in the defining entity type are constrained. When
in a defined_type the domain of the defining type is constrained. When defined in a global_rule

the valyes of the attributes in or the existence of instances of entity types to which the global rule applies

are con

EXPRI

*)

ENTIT
lab
par

END_E
(*

Attri

strained.

) cification:

Y where_rule;

b1 : OPTIONAL express_id;
ent_item : type_or_rule;
NTITY;

e definitions:

label: if present, the name of the where rule.

parent

| item: the entity type, defined type or global rule in which the where rule is declared.

6.4.19 global_rule

A globr/l_rule is a constraint. It constrains all instances of an entity type or constrains instances of multiple
entity tiypes and represents an EXPRESS RIITE

EXPRESS specification:

*)

ENTITY global_rule;

name : express_id;
entities : LIST [1:?] OF entity definition;
where_rules : LIST [1:?] OF where_rule;
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parent_schema : schema_definition;
END_ENTITY;
(*

Attribute definitions:
name: the name of the rule.
entities: the entity types constrained by the rule as defined in the declaration of the rule in the order in

which they appear in the declaration of the rule. Entities established by the EXPRESS ANDOR or AND

supertyperconstraint statt ot appear as elememsof this st

where_ryles: the domain rules declared in the EXPRESS RULE in the order in which they appear inithe
RULE deflaration.

parent_schema: the schema in which the rule is declared.
6.4.20 dimple_type
A simple] type is an EXPRESS unstructured, built-in base type.

EXPRESS specification:

*)
ENTITY gimple_type
ABSTRACT SUPERTYPE OF (ONEOF (integer_type, wedl_type, string_type,
binafy type, logical_type, boolean_type, number_type)) ;

END_ENT[LTY ;
(*

6.4.21 number_type

A number_type is a simple_type that represents the EXPRESS NUMBER type.

EXPRESS specification:

*)
ENTITY number_type

SUBTYPE OF (simple“type);
END_ENTITY;

(*

6.4.22 integer_type

An intege

EXPRESS specification:

*)

ENTITY integer_type
SUBTYPE OF (simple_type);

END_ENTITY;

(*
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6.4.23 real_type

A real_type is a simple_type that represents the EXPRESS REAL type. The minimum number of
significant digits in a value of the REAL type may be specified.

EXPRESS specification:

*)
ENTITY real_type
SUBTYPE OF (simple_type);

pre TstTormr——OPTTONAE o
END_ENTITY;
(*
Attribute definitions:

precisipn: if present, the minimum number of significant digits in a value of the type.

Informdl propositions:

precision_positive: If specified, the precision bound value shall evaluate to d-positive integer.

6.4.24 string_type

A string_type is a simple_type that represents the EXPRESS STRING type. A STRING is of either fixed
or varigble width. The width of a STRING may be specified:

EXPRHSS specification:

*
)
ENTITY string_type
SUBTYPE OF (simple_type);
width : OPTIONAL bound;
fixed width : BOOLEAN;
END_ENTITY;

( *
Attribute definitions:

width: |f present, the maximum, or for fixed width strings the exact, number of characters in a value of
the typs.

fixed_width: a'boolean that has the value TRUE if the type has as its domain fixed width strings; FALSE
if the tyjpe has as its domain variable width strings.

Informal propositions:

width_positive: If specified, the string width bound value shall evaluate to a positive integer.

25


https://standardsiso.com/api/?name=538221e7f433a626947f0bdf974b1762

ISO 10303-22:1998(E)

6.4.25 binary_type

A binary_type is a simple_type that represents the EXPRESS BINARY type. A BINARY is of either
fixed or variable width. The width of a BINARY may be specified.

EXPRESS specification:

*)

ENTITY binary_type
SUBTYPE OF (simple_type);

width
fixed]
END_ENT

(*

—OPTIONAEbourdts
|l width : BOOLEAN;
[TY;

Attribute definitions:

width: if
type.

resent, the maximum, or for fixed width binary types the exact, number of bits i 'a-value of the

fixed_width: a boolean that has the value TRUE if the type has as its domain fixed width binary types;

FALSE if

Informal ¢

width_po

6.4.26 1¢
A logical |

EXPRESS

*)

ENTITY
SUBTY}

END_ENT]

(*

the type has as its domain variable width binary types.

ropositions:

sitive: If specified, the binary width bound value shall eyaluate to a positive integer.
pgical_type
type is a simple_type that represents the ' EXPRESS LOGICAL type.

specification:

logical_type

PE OF (simple_type)(;
[(TY;

6.4.27 Hoolean_type

A boolean_type is-a.simple_type that represents the EXPRESS BOOLEAN type.

EXPRESS

specification:

*)

ENTITY boolean_type
SUBTYPE OF (simple_type);
END_ENTITY;

(*
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6.4.28 enumeration_type

An enumeration_type represents the EXPRESS ENUMERATION type.

EXPRE ification:

*)

ENTITY enumeration_type;
elements : LIST [1:?] OF UNIQUE express_id;
END_ENTITY;

(*

Attribute definitions:

elemerits: the list of the types values in the order in which they appear in the EXPRESS declaration of the

enume

ation.

6.4.29 select_type

A seleg

EXPRI

*)

ENTIT
sel

END_E

(*

t_type represents the EXPRESS SELECT type.

ESS specification:

Y select_type;
bctions : SET [1:?] OF named_type;
NTITY;

Attributte definitions:

selectigns: the set of selectable types.

6.4.30 aggregation_type

An aggregation_type is an EXPRESS data type whose values are collections of other values of a given

base ty

EXPRF

*)

ENTIT
ABS
arr
ele

pe.

ESS specification:

Y aggregation_type

'RACT, SUPERTYPE OF (ONEOF (variable_size_aggregation_type,
by “type) ) ;

nent_type : base_type;

END_E
( *

Attribu

LLLUY

te definitions:

element_type: the type of the elements that are contained in values of the aggregation type.
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6.4.31 variable_size_aggregation_type

A variable_size_aggregation_type is an aggregation_type that may be declared as having a variable
number of elements. The number of elements is bounded from below and may be bounded from above.

EXPRE cification:

*)
ENTITY variable_size_aggregation_type
ABSTRACT SUPERTYPE OF (ONEOF (set_type, bag_type, list_type))

SUBTYPE OF (agdregation_type);
lower|bound : bound;
upper|bound : OPTIONAL bound;

END_ENTITY;
(*

Attribute definitions:

lower_bound: the minimum number of elements that can be in an instance of the type..The lower bound
value is zero if no numeric expression is specified for its value in the schema within which the aggregation
is declared.

upper_bound: if present, the maximum number of elements that can be in‘an-instance of the type. If not
present, the number of elements that can be in an instance of the type iSsot bounded from above.

Informal propositions:

valid_boundaries: The lower bound value shall not be greater than the upper bound value.

6.4.32 spt_type

A set_typg is a variable_size_aggregation_type that represents the EXPRESS SET type.

EXPRESS specification:

*)
ENTITY get_type

SUBTYPE OF (variableSize aggregation_type);
END_ENTITY;
(*

6.4.33 bag type

A bag_typeis a variable_size_aggregation_type that represents the EXPRESS BAG type.

EXPRESS specification:

*)
ENTITY bag_ type
SUBTYPE OF (variable_size_aggregation_type);
END_ENTITY;
(*
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6.4.34 list_type

A list_type is a variable_size_aggregation_type that represents the EXPRESS LIST type. The elements
of a list may be required to be unique.

EXPRESS specification:

*)

ENTITY list_type
SUBTYPE OF (variable_size_aggregation_type);

uni

ne flag - BOOT.FEAN:

END_E]

(*

NTITY;

Attribute definitions:

unique
of the |

6.4.35

| flag: a boolean that has the value TRUE if the UNIQUE keyword was specified in.the definition
st_type in the schema; otherwise the boolean has the value FALSE.

) array_type

An arr

_type is an aggregation_type that represents the EXPRESS ARRAY type. An array has lower

and upper index values. The elements of an array are required to be unique if the UNIQUE keyword was
specifigd. An array may contain indeterminate values at one or mere index positions if the OPTIONAL
keyword was specified.

EXPRE

*)
ENTITY
SUB/
1owsg
upp4
uni
opt
END_EI]
( *

Attri

lower

SS specification:

 array_type
['YPE OF (aggregation_type);

br_index : bound;

br_index : bound;

ue_flag : BOOLEAN;

lonal_flag : BOOLEAN;

NTITY;

e definitions:

ndex: the lowest valid index for instances of the type.

upper_[index: the highest valid index for instances of the type.

unique

of the a

| flag: a boolean that has the value TRUE if the UNIQUE keyword was specified in the definition

optional_flag: a boolean that has the value TRUE if the OPTIONAL keyword was specified in the
definition of the array_type in the schema; otherwise the boolean has the value FALSE.
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Informal propositions:

valid_boundaries: The lower index bound value shall not be greater than the upper index bound value.

6.4.36 bound

A bound is a limit on an EXPRESS aggregation, binary, string or real type specified as an integer-valued
numeric expression. The value of the bound may be based solely on the schema within which it is
declared or may depend upon a population of that schema.

EXPRES

*)

ENTITY
ABSTR|

END_ENT

(*

6.4.37

A popula
which it i

EXPRES]

*)
ENTITY

SUBTY
END_ENT
(*

6.4.381

b specification:

bound
ACT SUPERTYPE OF (ONEOF (integer_bound, population_dependent_bound)) ;
TTY;

jopulation_dependent_bound

lion_dependent_bound is a bound whose value depends on a population of the schema within
declared.

b specification:

population_dependent_bound
PE OF (bound) ;
[TY;

nteger_bound

An integdr_bound is a bound whose value is based solely on the schema within which it is declared.

EXPRES!

*)

ENTITY
SUBTY
bound

END_ENT

(*

Attribute

b specification:

integer_bound

PE OF (bound)/;

| value : INTEGER;
[TY;

definitions:

bound_value: the integer value for the bound.

*)

END_SCHEMA; -- SDAI_dictionary_schema

(*
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7 SDAI session schema

The following EXPRESS declaration begins the SDAI session schema and identifies the necessary
external references.

EXPRESS specification:

*)
SCHEMA SDAI_session_schema;

REFERENCE FROM SDAI_parameter_data_schema
( entity_instance,
aggiregate_instance ) ;

USE FROM SDAI_population_schema;
(*

NOTE - The schemas referenced above can be found in the following clauses of this part-of ISO 10303:

SDAI_parameter_data_schema clause 9
SDAI_population_schema clause 8

7.1 Introduction

The SIDAI session schema defines the structure of the data required to manage an SDAI session. The
current|state of an SDAI session and its interaction with the SDAT implementation such as access modes,
transacfions, repositories, and session errors are made available by a population of the SDAI session
schemd. As with all schemas available in the data dictignary, the items interfaced into the SDAI session
schemg from the SDAI population schema, SDAI parameter data schema and SDAI dictionary schema
through the SDAI population schema shall be resolved into the SDAI session schema (see A.1.1).

The SD)AI session schema describes a single application, single user view of information about an SDAI
sessionf The SDAI implementation shall make the instances of SDAI session schema entity data types not
interfaded from another schema avajldble in one SDAI-model. That SDAI-model shall be associated with
one schema instance. Both the SDAJmodel and schema instance shall be based upon the SDALI session
schema. The sdai_model.name-of the SDAI-model shall be 'SDAI_SESSION_SCHEMA_DATA'. The
schemg_instance.name of the schema instance shall be 'SDAI_SESSION_SCHEMA_INSTANCE'. The
SDAI—I‘nodel and schema-instance need not persist beyond the end of the session.

Instancgs of SDAI Session schema entities are created and modified only as the consequence of specific
SDALI gperations;.rot the entity or application instance operations.

EXAMPLE 6 - The Open Session operation creates instances of the session entity type and the implementation

tune.
entity-typ.

7.2 Fundamental concepts and assumptions

The structure of the entities and attributes of this schema takes implementation and efficiency into account.
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7.3 SDAI session schema type definitions

This subclause contains the session concepts defined using the EXPRESS TYPE construct.
7.3.1 access_type

An access_type specifies either read-only or read-write access for an sdai_transaction or sdai_model.

EXPRESS specification:

*
)
TYPE ac¢ess_type = ENUMERATION OF
(read|only,
read_write) ;
END_TYPE;

( *
Enumeration items:

read_only: the value indicating RO access is available.

read_write: the value indicating RW access is available.

7.3.2 error_base

An error_lbase is a selection of an entity_instance or an aggregate_instance and is related to a particular
error genefated by the SDAI implementation.

TYPE erfor_base = SELECT
(entity_instance,
aggregate_instance) ;

END_TYPH;

7.3.3 time_stamp

A time_stamp is date’and time specification. The contents of the string shall correspond to the extended
format for the«camplete calendar data as specified in 5.2.1.1 of ISO 8601 concatenated to the extended
format for|the,time of day as specified either in 5.3.1.1 or in 5.3.3 of ISO 8601. The date and time shall
be separated by the capital letter T as specified in 5.4.1 of ISO 8601. The alternate formats of 5.3.1.1 and
5.3.3 permit the optional inclusion of a time zone specifier.

EXPRESS specification:

*)

TYPE time_stamp = STRING(256);
END_TYPE;

(*
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7.4 SDAI session schema entity definitions

This subclause contains the session concepts defined using the EXPRESS ENTITY construct.

7.4.1 sdai_session

An sda

i_session represents the information describing an SDAI session at a point in time while the SDAI

implementation is active. It contains information reflecting the state of the session with respect to
transactions, errors, event recording, repositories and the data dictionary.

EXPRI

*)
ENTIT
sda
rec
err
kno
act
act
dat
INVER
act
END_E
(*

ESS specification:

Y sdai_session;

i_implementation : implementation;

brding_active : BOOLEAN;

br's : LIST [0:?] OF error_event;
W_servers : SET [1:?] OF sdai_repository;
i ve_servers : SET [1:?] OF sdai_repository;
i ve_models : SET [1:?] OF sdai_model;

b _dictionary : OPTIONAL schema_instance;

EE

ive_transaction : SET [0:1] OF sdai_transaction<FOR owning_session;

NTITY;

Attribute definitions:

sdai_in

record
otherw

errors

recordi

nplementation: the characteristics of the SDAI implementation.

fng_active: a boolean that has the value FALSE if the recording of events is inhibited; TRUE
se.

the list of errors that have resulted from previously executed SDAI operations while event
g was active.

known|_servers: the repositories.available to the application in this session. The presence of particular
repositories depends on the specific installation of an SDAI implementation.

active_|

active_|

servers: the repositories currently open in the session.

models: the sdai_models currently being accessed in the session.

ctionary: if present, the schema instance, based upon the SDAI sess1on schema, w1th wh1ch the
odels constituting the data diction

conformance to implementation classes 2 through 6 this attribute shall have a value specified.

active_

current

transaction: the transaction making access to SDAI-models and schema instances available in the
session.
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7.4.2 implementation

An implementation represents a software product that provides the functionality defined by an SDAI
language binding.

EXPRESS specification:

*)

ENTITY implementation;

name : STRING;
level —SPERING
sdai_[version : STRING;
binding_version : STRING;
implementation_class : INTEGER;
transpction_level : INTEGER;
exprefssion_level : INTEGER;
recording_level : INTEGER;
scope| level : INTEGER;
domaih_equivalence_level : INTEGER;
END_ENTITY;

(*

Attribute definitions:

name: the

name of implementation assigned by the implementor.

level: the software version level of the implementation assigned by-the implementor.

sdai_versIlon: the version of this part of ISO 10303 to which the-implementation conforms. The value of

this attrib

te shall follow the registration technique defined in ISO 10303-1: 4.3 and shall be the object

identifier for the appropriate version of this part of ISO-10303 (see C.1).

binding_yersion: the version of the SDAI language binding supported as specified in the SDAI language

binding.

impleme
impleme

tation_class: the implementation class specified in this part of ISO 10303 to which the
tation conforms (see 13.2).

transacti¢n_level: the level of transaction supported by the implementation (see 13.1.1).

expression_level: the levelof expression evaluation supported by the implementation (see 13.1.2).

recording_level: thelevel of event recording supported by the implementation (see 13.1.3).

scope_ley

el the level of SCOPE supported by the implementation (see 13.1.4).

domain_equivalence_level: the level of domain equivalence supported by the implementation (see

13.1.5).

Informal propositions:

class1to?7:

34
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implementation class specified in 13.2.

trans1to3: transaction_level shall have a value from 1 to 3 where the value corresponds to a level of
transaction specified in 13.1.1.

exprltod: expression_level shall have a value from 1 to 4 where the value corresponds to a level of
expression evaluation specified in 13.1.2,

reclto2: recording_level shall have a value from 1 to 2 where the value corresponds to a level of event
recording specified in 13.1.3.

scopelto2: scope_level shall have a value from 1 to 2 where the value corresponds to a level of SCOPE
suppoft specified in 13.1.4.

equiv]to2: domain_equivalence_level shall have a value from 1 to 2 where the value cofresponds to a
level qf domain equivalence support specified in 13.1.5.

7.4.3 sdai_repository

An sdai_repository represents the identification of a facility where sdai_médels and schema_instances
can bef stored during a session.

NDTE - This is intended to support the physical location of the SDAI-models and schema instances.

EXPRESS specification:

*)
ENTITMY sdai_repository;

nane : STRING;
corltents : sdai_repository_contents;
deqcription : STRING;
INVERSE
seqsion : sdai_session FOR known_servers;
UNIQUE
URY: name, session;
END_ENTITY;

( *
Attribute definitions:
name:|the name of the sdai_repository. The name is case sensitive.

conterjts: the SDAI-models and schema instances that exist in the repository.

description: a description of the repository

session: the current session.
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Formal propositions:;

URI: the name shall be unique within the current session.

7.4.4 sdai_repository_contents

An sdai_repository_contents identifies the sdai_models and schema_instances that exist within a

repository.
EXPRESS specification:
*)
ENTITY |sdai_repository_ contents;

modells : SET [0:?] OF sdai_model;

schemas : SET [0:?] OF schema_instance;
INVERSH

repogitory : sdai_repository FOR contents;
END_ENTITY;

(%
Attribute |definitions:

models: the SDAI-models in the repository.
schemas:|the schema instances in the repository.

repositornjy: the repository containing the SDAI-models and schema instances.

7.4.5 sdai_transaction

Transacti

An sdai I-ansaction describes the currently available access to data (RW or RO) within an sdai_session.
ns shall not exist outside of a session'and only one transaction shall be active at any given time.
Transactipns are required only of SDAI implementations supporting transaction level 3 (see 13.1.1).

EXPRESS specification;

*)
ENTITY pdai_transaction;

mode : access_type;
owningg_session s sdai_session;
END_ENT[TY;

(*

Attribute definitions:

mode: the read-only or read-write access provided by the transaction within the sdai_session.

owning_session: the sdai_session within which the transaction is active.

7.4.6 event

An event is a notation of some occurrence related to an SDAI operation at some moment during a session.
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ording specified in this edition of this part of ISO 10303.

EXPRESS specification:

*)

ENTITY event
ABSTRACT SUPERTYPE OF (error_event);
function_id : STRING;
time : time_stamp;
END_ENTITY;

(*

Attribute definitions:

functi(ln_id: the identifier for the SDAI function or subroutine with which the event is associated. The

values

binding.

f this attribute and their correspondence to SDAI operations are specified in the SDAT language

time: the time stamp indicating when the event occurred.

74.7

An ern
success

EIrror_event

or_event is an event generated as result of an SDAI operation that has failed to execute
fully or as the result of the Record error operation.

EXPRHSS specification:

*)

ENTITY error_event
SUBTYPE OF (event);

error : INTEGER;
des¢ription : OPTIONAL STRING;
basg : OPTIONAL error_base;
END_ENTITY;
( *
Attri efinitions:

error: the error code for the error (see clause 11).

description: if pfesent, the description of the error that has occurred.

base: iffprésent, the instance related to or causing the error (see clause 11).

*)

END_SCHEMA; -- SDAI_session_schema

(*
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8 SDAI population schema

The following EXPRESS declaration begins the SDAI population schema and identifies the necessary
external references.

EXPRESS specification:

*)

SCHEMA SDAI_population_schema;

REFERENCE FROM SDAI_parameter_data_schema
( entfity instance,
appllication_instance );

REFEREN{E FROM SDAI_session_schema
( sdali_session,
sdaji_repository,
access_type,

timg

( *
In the case
the implen

be include
in the SD;

EXPRESS

*)
USE FROI

( *
NOTH

S1
SI
SI

8.1 Intr

The SDA

instances
this sche

_stamp ) ;

where the implementation claims conformance to implementation classes 2 through 6 or where

hentation supports access to the SDAI data dictionary, the followingEXPRESS declaration shall
d in the SDAI population schema. Otherwise the EXPRESS declarations in 8.3 shall be included
Al population schema.

b specification:

1 SDAI_dictionary_ schema;

- The schemas referenced above can be found in the following clauses of this part of ISO 10303:
DAI_parameter_data_schema clause 9
DAI_session_schema clause 7
DAI_dictionary_schema clause 6
oduction
| population §c¢héma defines a structure for the organization, creation and management of

f EXPRESS éntities. This schema is interfaced by the SDAI session schema and all items in
are resolved into the SDAI session schema in the population of the SDAI dictionary schema

(see A.1.1).

Implementations that do nof provide access to a data dictionary shall utilize the SDAI population schema
without the SDAI dictionary schema being interfaced. The references to items defined in the SDAI
dictionary schema are replaced by string values.

The instances of entity data types defined in the SDAI population schema provide a management structure
for entity instances of both application schemas and the SDAI dictionary schema. This management
structure need not exist for the instances of the entity data types defined in the SDAI population schema
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itself (e.g., the instances of sdai_model need not exist within an sdai_model). The mechanism for making
available the instances of entity types declared in the SDAI population schema is left to the
implementation.

8.2 Fundamental concepts and assumptions

The structure of the entities and attributes of this schema takes implementation and efficiency into account.

8.3 SDAI population schema type definitions

This sukclause contains the population concepts defined using the EXPRESS TYPE construct. In the case
where the implementation does not support access to a data dictionary the EXPRESS declarations in this
subclayse shall be included in the SDAI population schema. Otherwise, these EXPRESS declarations shall
not be Included in the SDAI population schema.

8.3.1 schema_definition

A schpma_definition represents the same concept as defined in and\iS represented by the
schema_definition.name in 6.4.1.

EXPRESS specification:

TYPE gschema_definition = STRING;
END_TYPE;

8.3.2 pntity_definition

A entjty_definition represents the same(concept as defined in and is represented by the
entity_definition.name in 6.4.12.

EXPRHSS specification:

*)
TYPE entity_definitibnm = STRING;
END_TYPE;

(*

8.4 SDAI population schema entity definitions

This supclduse contains the population concepts defined using the EXPRESS ENTITY construct.

8.4.1 schema_instance

A schema_instance is a logical collection of sdai_models. It is used as the domain for global rule
validation, as the domain over which references between entity instances in different SDAI-models are
supported and as the domain for uniqueness validation. A schema_instance is based upon one schema.
Associating SDAI-models with the schema_instance shall be supported when the SDAI-model is based
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upon the same schema as the schema_instance. Associating SDAI-models with the schema_instance
when the SDAI-model is based upon another schema shall also be supported provided the schema upon
which the SDAI-model is based contains constructs declared as domain equivalent with constructs in the
schema upon which the schema_instance is based. Although a schema_instance exists in one repository,
associating SDAI-models from any repository with the schema_instance shall be supported.

EXPRESS specification:

*)
ENTITY schema_instance;
name +—SPRING

assocfiated_models : SET [0:?] OF sdai_model;

nativp_schema : schema_definition;
reposftory : sdai_repository;
changge_date : OPTIONAL time_stamp;
validption_date : time_stamp;
validption_result : LOGICAL;
validation_level : INTEGER;
UNIQUE
URl: hame, repository;
WHERE
WR1: BELF IN SELF.repository.contents.schemas;
END_ENT[TY;

(*
Attribute definitions:

name: thd name of the schema_instance. The name is case sensitive;
associated_models: the SDAI-models associated with the schema instance.
native_schema: the schema upon which the schema instance is based.
repository: the repository within which the schema instance was created.

change_date: if present, the creation date or date of the most recent add or remove of an SDAI-model
from the qurrent schema instance.

validation_date: the date of the most recent Validate schema instance operation performed on the current
schema inftance.

validation_result: the fesult of the most recent Validate schema instance operation performed on the
current schema instance.

validation_level;'the level of expression evaluation for validation of the implementation that performed
the most recent Validate schema instance operation on the current schema instance (see 13.1.2).

Formal propositions:

URI: The name shall be unique within the repository containing the schema instance.
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Informal propositions:

dictionary instance: During an SDAI session of an implementation supporting the SDAI data dictionary,
there shall be an instance of schema_instance with which all SDAI-models constituting the SDAI data
dictionary shall be associated.

8.4.2 sdai_model

An sdai_model is a grouping mechanism consisting of a set of related entity instances based upon a

schema definition;

NOTE - The relationship of the entity instances grouped into an SDAI-model is not specified. However; -t is
expected that the grouping is based upon some logical relationship between the entity instances thaf is-useful
to the application program in its management of application data.

EXPRISS specification:

*)
ENTIT{Y sdai_model;

namge : STRING;

conkents : sdai_model_contents;

underlying_schema : schema_definition;

reppsitory : sdai_repository;

chahge_date : OPTIONAL time_stamp;

modg : OPTIONAL access_type;
INVEREE

asspciated_with : SET [0:?] OF schema_instahce FOR associated_models;
UNIQUE

UR1l} repository, name;
WHERE

WR1p SELF IN SELF.repository.contentsimodels;
END_ENTITY;

(*
Attribute definitions:

name: the identifier for this sdai_model. The name is case sensitive.

contents: the collection mechanism for entity instances within the sdai_model.

underlying_schema: the,schema that defines the structure of the data that appears in the SDAI-model.
repositpry: the répository within which the SDAI-model was created.

changg date: if present, the creation date or date of most recent modification, including creation or
deletion, to’an entity instance within the current SDAI-model

mode: if present, the current access mode for the sdai_model. If not present, the sdai_model is not open.

associated_with: the schema instances with which the SDAI-model has been associated.
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Formal propositions:

UR1: The

name shall be unique within the repository containing the SDAI-model.

8.4.3 sdai_model_contents

An sdai_model_contents contains the entity instances making up an sdai_model. The entity instances
are available in a single collection regardless of entity data type and grouped by entity data type into
multiple collections.

NOTE

- The availability and grouping of the entity instances in three alternative attributes is one case where

ease qf access for the application programmer is taken into account in this schema.

EXPRESS specification:

*)

ENTITY pdai_model_contents;

instanhces : SET [0:?] OF entity instance;

folders : SET [0:?] OF entity extent;

populated folders : SET [0:?] OF entity_extent;
END_ENTEITY;

(*

Attribute definitions:

instances

the set of all entity instances in the sdai_model regardless of entity data type.

folders: the set of entity_extents for all entity types available'in the schema corresponding to the SDAI-

model. Th

s set contains one member for each entity_definition found in the schema governing the SDAI-

model regprdless of whether any entity instances of that entity type currently exist.

populated_folders: a subset of folders, containing the set of entity_extents for which instances currently

exist in th

SDAI-model.

Informal gropositions:

IP1: The set sdai_model_contents.instances contains the same entity instances as the union of the set of
extents sdpi_model_contents:populated_folders contains.

8.4.4 entity_extent

An entity

 extent groups all instances of an entity data type that exist in an sdai_model. This grouping

includes infstances of the spec1ﬁed entlty defimtlon instances of all subtypes of the entlty definition and

instances ¢

constraints as descnbed in annex A Wthh contams the entity data type as a constituent,

NOTE -
access
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Extents of instances of a particular type are useful as entry points within an SDAI-model for gaining
to instances of any root entity types in schemas containing tree or hierarchical structures.
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EXPRESS specification:

*)

ENTITY entity_extent;
definition : entity_definition;

instances : SET [0:?] OF entity instance;
INVERSE

owned_by : sdai_model_contents FOR folders;
END_ENTITY;

(*

Attribute definitions.

definitlion: the entity_definition whose instances are contained in the folder.

instanges: the entity instances contained in the folder.

owned

by: the SDAI-model contents owning the entity_extent.

8.4.5|scope

A scope provides the structure to support the scope of reference and existence relationships between entity
instancps defined by the ISO 10303-21 SCOPE construct (see ISO 10303321: 10.3). ISO 10303-22 refers
to the gpplication instance within which the scope structure is defined'as the owner and those application
instancps appearing within the scope structure as being owned by, the scope owner. Application instances

owned

by a scope may themselves own a scope. A scopesexists in the same SDAI-model as the

application_instance owning the scope (e.g., if the SDAI*model containing the application instance is

deleted

, then the scope is deleted).

EXPRIESS specification;

*)

ENTITK scope;

owngr : application_instance;
owngd : SET [1:?] OF\application_instance;
expprt_list : SET [0:?](OF application instance;
UNIQUE
URll owner;
WHERE
WR2}E NOT (owner IN\owned);
END_ENTITY;

(*

Attribute definitions;

owner:

the application instance within which the current scope is defined.

owned: the application instances defined to be within the current scope.

export_list: the application instances whose ability to be referenced has been extended by being exported

from th

e current scope.
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Formal propositions:

UR1: An application instance shall not be the owner of more than one scope.

WR2: The application instance shall not be included in the set of application instances for which it is the-
owner.

Informal propositions:

IP1: The SCOPE structure shall be acyclic.

IP2: Each exported application instance shall be a member of the set of owned application instances, OF
a member of the export list of one instance of scope, whose owner is a member of owned.

*)
END_SCHEMA; -- SDAI_population_schema

(*

9 SDAI parameter data schema

The following EXPRESS declaration begins the SDAI parameter data schema and identifies the necessary
external r¢ferences.

EXPRESS specification:

*)
SCHEMA BDAI_parameter_data_schema;

REFERENCE FROM SDAI_population_schema
( scheéma_instance,
sdal_model,
sdal_model_contents );

REFERENCE FROM SDAI_session(schema

( sdal_repository );
(*

NOTR - The schemas referenced above can be found in the following clauses of this part of ISO 10303:

SIDAI_sessions-schema clause 7
SIDAI_population_schema clause 8

9.1 Introduction

The SDAI parameter data schema provides conceptual descriptions of the data that is passed as parameters
or manipulated through the SDAI. Unlike the SDAI dictionary schema, the SDAI session schema and the
SDALI population schema, the SDAI parameter data schema need not be implemented nor is a population
of this schema required as part of the SDAI data dictionary. This schema is defined to support the
description of the SDAI operations and the definition of the SDAI environment in which entity instances
exist. In several cases, this clause does not include an EXPRESS specification for the attributes of an entity
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declared in the SDAI parameter data schema in normative text. Instead, an EXPRESS specification of
these attributes is provided in an example with only the text description of the attribute in normative text
in order to support the description of the parameter rather than specifying its implementation

The SDAI parameter data schema does describes the subtype relationships among the instances of entity
data types manageable via the SDAI operations. These subtype relationships are used to categorize the
SDAI operations. This categorization allows the specification of the behaviour of all SDAI
implementations with respect to the types of entity instances that may be used as parameters or return
values for SDAI operations.

SDAI language bindings specify data types for entity_instance and its subtypes. SDAI implementatiofns
shall grovide data types for these entity types that behave as if the language implements the subtype
relatiopships defined in this schema. The data type that represents the entity type application_instance
shall behave as a supertype of every entity type declared in an application schema. The data type that
represgnts the entity type dictionary_instance shall behave as a supertype of every entity.type declared
in the §DAI dictionary schema. The data type that represents the entity type session_instangce shall behave
as a supertype of every entity type declared in the SDAI session schema.

PLE 7 - Given application] schema the entity data type el would have application_instance from the
SIDAI data type schema as an immediate supertype. Entity data type €2 wotld not need application_instance
aslan immediate supertype as it would inherit aspects via el.

STHEMA applicationl;
ENTITY el;
END_ENTITY;

ENTITY e2

SUBTYPE OF (el);
END_ENTITY;
END_SCHEMA ;

The subtype relationships defined in thi§ subclause shall not appear in the population of the SDAI
dictionpry schema for any application schiema, the SDAI dictionary schema or the SDAI session schema.

9.2 Fpndamental concepts and assumptions

This schema assumes that-a.seftware system provides the representation of integer, real, character, bit and
logicalldata types.

9.3 SDAI parameter data schema type definitions

This s11bclause contains the parameter data concepts defined using the EXPRESS TYPE construct.

9.3.1 primitive

A primitive is a selection of an aggregate_instance or an assignable_primitive. It is a value that may
be the representation of an attribute of an EXPRESS entity instance.
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EXPRESS specification;

*)

TYPE primitive = SELECT
{(aggregate_instance,
assignable_primitive);

END_TYPE;

(*

9.3.2 assignable_primitive

An assighable_primitive is a selection of an entity_instance, a string_value, a binary_value, an
integer_value, a number_value, an enumeration_value, a select_value, a real_value, a boolean_value,

or a logi¢

al_value. It is a value that may be directly assigned to an attribute of an EXPRESS entity

instance through an SDAI operation.

EXPRESS specification:

*)

TYPE asgignable_primitive = SELECT
(entity_instance,
string_value,
binary_ wvalue,
integpr_value,
numbelr_value,
enumefration_value,
seleck_value,
real_yalue,
boolepn_value,
logichl_value);

END_TYPE;

(*

9.3.3 ag

gregate_primitive

An aggrepate_primitive is a selection of an aggregate_instance or a select_aggregate_instance. It is
a value whose underlying type is an aggtegate instance.

EXPRESS specification:

*)

TYPE aggregate_primitive = SELECT
(aggregate_instance,
selecl_aggregate_instance) ;

END_TYPE;

(*

9.3.4 string_value

A string_value is the value associated with a data type that is defined by an EXPRESS STRING.

EXPRESS specification:

*)

TYPE string value = STRING;

46

© SO


https://standardsiso.com/api/?name=538221e7f433a626947f0bdf974b1762

© SO

ISO 10303-22:1998(E)

END_TYPE;

(*

9.3.5

binary_value

A binary_value is the value associated with a data type that is defined by an EXPRESS BINARY.

EXPRE cification:

*)

TYPE

binary_value = BINARY;

END_TYPE;

(*

9.3.6

*)

TYPE
END_1
( *

9.3.7

integer_value

A integer_value is the value associated with a data type that is defined by an EXPRESS INTEGER.
EXPJESS specification:

integer_value = INTEGER;
YPE;

real value

A real_value is the value associated with a data type that is defined by an EXPRESS REAL.

EXPRESS specification:

*)

TYPE [real_value = REAL;
END_TYPE;

( *

9.3.8{number_value

A number_value is the value associated with a data type that is defined by an EXPRESS NUMBER.

EXPR!

*)

TYPE

ESS specification:

number_value = SELECT

(re

al/value,

integer_value) ;
END_TYPE;

(*

9.3.9

boolean_value

A boolean_value is the value associated with a data type that is defined by an EXPRESS BOOLEAN
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EXPRESS specification:

*)

TYPE boolean_value = BOOLEAN;
END_TYPE;

(*

9.3.10 logical_value

A logical_value is the value associated with a data type that is defined by an EXPRESS LOGICAL.

EXPRESS specification:

*)

TYPE logical_value = LOGICAL;
END_TYPE;

(*

9.3.111

A bound |

ound_instance_ value

instance_value is the value of bound that has a current value. The clirrént value is either the

integer_bound.bound_value or the value of the population_dependent_bound when the population
of the schema declaring the population_dependent_bound is sufficient'to evaluate the integer-valued
expression specifying the value.

EXPRESS specification:

*)
TYPE bo
END_TYP

(*

nd_instance_value = INTEGER;

7

9.3.12 query_source

A query_lsource is a selection of an aggregate_instance, an sdai_model, a schema_instance or an

sdai_rep

EXPRESS

*)
TYPE qus
(aggrg
sdai |
sdai |
schen

itory. It is the domain over Which an SDAI query operation is executed.

specification:

ry_source, = SELECT
gate_imnstance,
imode I,

lrepository,

a.Instance) ;

END_TYPH;

7

(*
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9.4 SDAI parameter data schema entity definitions

This subclause contains the parameter data concepts defined using the EXPRESS ENTITY construct.

9.4.1 iterator

An iterator is a mechanism by which SDAI operations refer to members of aggregates. More than one
iterator may be defined on an aggregate. Each operates independently of the others; the behaviour of one

iterator

resulting from the modification of the aggregate using another iterator is not specified in this part

of ISO

10503.

EXPRESS specification:

*)

ENTITY iterator;

subject : aggregate_instance;
current_member : OPTIONAL primitive;
END_ENTITY;

(*

Attribute definitions:

subject

: the aggregate accessed by the iterator.

currenf_member: if present, the current aggregation member referenced by the iterator. An iterator

refereng

es no current member if it is at the beginning of an aggregate, at the end of an aggregate or at an

array element whose value is unset.

9.4.2 entity_instance

An ent

ty_instance is an instance based upen-an entity_definition (see 6.4.12). This entity type is the

supertype of all entity types whose instances may be queried or manipulated through an SDAI
implemgntation. The attributes of an entity_instance are described in text but no EXPRESS specification
is provided as the attributes need ndt be implemented. The relationship between entity_instance and its

subtypg

EXPRH

*)
ENTITY

ABS]]
END_EN

(*

s shall be supported in allSDATI implementations.

SS specification;

-

entity. instance
'RACT SUPERTYPE OF (ONEOF (sdai_instance, application_instance));
[TITY;

E

AMPLE 8 - The following describes a possible EXPRESS specification of the capabilities required of

an entity instance.

ENTITY entity_instance

ABSTRACT SUPERTYPE OF (ONEOF (sdai_instance, application_instance));
owning_model : sdai_model;
definition : entity definition;
values : LIST [0:?] OF attribute_value;
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WHERE
WR1: SELF IN SELF\owning_model.contents.instances;
END_ENTITY;

Attribute definitions:

owning_model: the sdai_model to which this entity_instance belongs.

definition: the entity type of which this is an instance.

values: the values of the explicit attributes of this entity_instance.

Formal propositions:

WR1: The entity_instance shall be a member of the sdai_model_contents.instances deseribing the
contents pf the sdai_model within which the entity_instance exists.

9.4.3 application_instance

An applitation_instance is an entity_instance whose definition is an entity type defined in or interfaced
into an 4gpplication schema. The attributes of an application_instance_are described in text but no
EXPRESE specification is provided as the attributes need not be implerhented. The subtype relationship
between application_instance and entity_instance shall be supported in all SDAI implementations.

EXPRESS specification:

*)
ENTITY |application_instance

SUBTYPE OF (entity_instance);
END_ENTITY;

(*

EXAMPLE 9 - The following describes a possible EXPRESS specification of the capabilities required of
an application instance.

ENTITY application_instance

SPBTYPE OF (entifty_instance);
persistent_labg€l: OPTIONAL STRING;

END| ENTITY;

Attribute ldefinitions®

persisten ‘label: if present, the name associated with the application instance (see 10.11.6).

9.4.4 sdai_instance

An sdai_instance is an entity_instance whose definition is an entity type defined in an SDAI schema.
The subtype relationship between sdai_instance and entity_instance and the subtype relationships
between dictionary_instance and session_instance and sdai_instance shall be supported in all SDAI
implementations.
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EXPRESS specification:

*)

ENTITY sdai_instance
ABSTRACT SUPERTYPE OF (ONEOF (dictionary_instance, session_instance))
SUBTYPE OF (entity_instance);

END_ENTITY;

(*

9.4.5 dictionary_instance

A dicjionary_instance is an sdai_instance whose definition is an entity type defined in the SDAIL
dictiogary schema (see clause 6). The subtype relationship between dictionary_instance and
sdai_ipstance shall be supported in all SDAI implementations.

EXPRESS specification:

*)

ENTIT)Y dictionary_ instance
SUBTYPE OF (sdai_instance);

END_EINTITY;

(*

9.4.6|session_instance

A sessfon_instance is an sdai_instance whose definition is an’entity type defined in the SDAI session
schema or interfaced into the SDAI session schema from the SDAI population schema (see clauses 7 and
8). Entity types interfaced into the SDAI session schema from the SDAI dictionary schema are not
instances of session_instance. The subtype relationship between session_instance and sdai_instance shall
be supported in all SDAI implementations.

EXPRES ecification:

*)
ENTITY session_instance

SUB[I'YPE OF (sdai_instance);

END_ENTITY;
(*

9.4.7 jattribute_value

An attribute_value is the value associated With an attribute of an entity_instance. The attributes of an
attribute_valueare described in text but no EXPRESS specification is provided as the attributes need not
be implemented.

EXPRESS specification;

*)

ENTITY attribute_value;
END_ENTITY;

(*
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EXAMPLE 10 - The following describes a possible EXPRESS specification of the capabilities required of an
attribute value.

ENTITY attribute_value;

data_value : OPTIONAL primitive;
attribute_definition : attribute;
DERIVE
value_set : BOOLEAN := EXISTS(data_value);
END_ENTITY;

Attributerdefinitions:

data_value: if present, the value associated with the attribute; if not present, the attribute has. ‘no
representation.

attributg_definition: the dictionary schema definition of the attribute for which this is a value.

value_sdt: a boolean that has the value TRUE if the attribute has a value; FALSE.if the value of the
attribute s not set.

9.4.8 s¢lect_value

A select |value is the value associated with a data type that is defined by an EXPRESS TYPE that is a
SELECT] A select_value maintains information sufficient to uniquely)identify which of the possible paths
it instantiptes in the case where the schema defines graphs of TYPEs, possibly including SELECT types,
and, withput additional information beyond the type, the instantiation may be ambiguous. The attributes
ofa sel:]t_value are described in text but no EXPRESS specification is provided as the attributes need

not be i

plemented.

EXPRESE specification:

*)

ENTITY [select_value

SUPERTYPE OF (ONEOF (select.aggregate_instance)) ;

END_ENTITY;

(*

EXAMPLE 11 - The following describes a possible EXPRESS specification of the capabilities required of a
select value.

ENTETY select_value

SUPERTYPE OF (ONEOF (select_aggregate_instance));
dataivalue : OPTIONAL primitive;

dfta_type : LIST [0:?] OF defined_type;

END_ENTTTY;

Attribute definitions:

data_value: the value associated with the data type.
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provided by the application programmer.

94.

9 select_aggregate_instance

A select_aggregate_instance is a select_value that has as its data_value an aggregate instance.

EXPRESS specification:

*)

ENTITY select_aggregate_instance
SUBRTYPE OF (select_value);
END_HENTITY;

(*

Informal propositions:

IP1:

94.

The data_value shall be an aggregate instance.

10 enumeration_value

An enimeration_value is the value associated with a data type that istah EXPRESS ENUMERATION.
The atfributes of an enumeration_value are described in text but no EXPRESS specification is provided
as the pttributes need not be implemented.

EXPRESS specification:

*)

ENTITY enumeration_value;
END_HNTITY;

(*

EKAMPLE 12 - The following describes a possible EXPRESS specification of the capabilities required of an
enjumeration value.

ENTITY enumeration value;

enumeration_namé : INTEGER;
enumeration_typename : defined_type;
END_ENTITY;
Attribute defifitions:

enumgération_name: the position within the enumeration
enumeration item that is the value associated with the data type (see 6.4.28).

enumeration_typename: the defined_type defining the enumeration item that is the value of the data

type.
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Informal propositions:

IP1: the defined_type referenced in enumeration_typename shall be resolvable through the TYPEs in
the schema such that it may have as its defined_type.domain an enumeration_type.

9.4.11 aggregate_instance

An aggregate_instance is an instance of an aggregation_type.

EXPRES $-speeifteation:

*)

ENTITY

hggregate_instance

ABSTRACT SUPERTYPE OF (ONEOF (unordered_collection, ordered_collection)l):
END_ENTETY;

(*

9.4.12 ynordered_collection

An unordered_collection is an aggregate_instance that is an instance of a bag, or set type.

EXPRESS specification:

*)

ENTITY hnordered_collection
ABSTRACT SUPERTYPE OF (ONEOF (set_instance, ba@) instance))

SUBTYPE OF (aggregate_instance);

END_ENTITY;

(*

9.4.13 set_instance

A set_in
set_insta

jtance is an unordered_collection that is an instance of a set type. The attributes of a
ce are described in text but no-EXPRESS specification is provided as the attributes need not

be implentented.

EXPRESS specification:

*)

ENTITY

get_instance

SUBTYRE OF (ynordered_collection);
END_ENTITY;

(*
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EXAMPLE 13 - The following describes a possible EXPRESS specification of the capabilities required of a
set instance.

ENTITY set_instance
SUBTYPE OF (unordered_collection);
set_definition : set_type;
contents : SET[0:?] OF primitive;
END_ENTITY;
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Attribute definitions:

set_definition: the dictionary schema definition of the set.

contents: the values in the set.

9.4.14 bag_instance

A bag_instance is an unordered_collection that is an instance of a bag type. The attributes of a

bag i
be img

EXPRI
*)
ENTIT

SUB
END_H

E]
ba

El

El

lemented.

1T

F ification:

Y bag_instance
TYPE OF (unordered_collection);
INTITY;

KAMPLE 14 - The following describes a possible EXPRESS specification of the capabilities required of a

g instance.

NTITY bag instance

SUBTYPE OF (unordered_collection);
bag_definition : bag_type;

contents : BAG [0:?] OF primitive;
ND_ENTITY;

Attribute definitions:

bag_d

pfinition: the dictionary schema definition of the bag.

contents: the values in the bag.

9.4.1!
An ord

EXPRI

*)
ENTIT

> ordered_collection
ered_collection.is an aggregate_instance that is an instance of a list or array type.

ESS specifigation:

¥ “ordered_collection

ABS

TRACT SUPERTYPE OF (ONEOF (list_instance, array_instance))

SUBTYPE OF (aggregate_instance);
END_ENTITY;

(*
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9.4.16 list_instance

A list_instance is an ordered_collection that is an instance of a list type.

EXPRESS specification:

*

)

ENTITY list_instance
ABSTRACT SUPERTYPE OF (ONEOF (non_persistent_list instance,
schema_defined list_instance))
SUBTYPE OF (ordered collection);

END_ENTITY;
(*

9.4.17 schema_defined_list_instance

A schema_defined_list_instance is a list_instance that is an instance of a list type defined\in an SDAI
or application schema. The attributes of a schema_defined_list_instance are described-in text but no
EXPRESSP specification is provided as the attributes need not be implemented.

EXPRESS specification:

*)

ENTITY [|schema_defined_list_instance
SUBTYPE OF (list_instance);

END_ENTITY;

(*

EXAMPLE 15 - The following describes a possible EXPRESS specification of the capabilities required of a

schema defined list instance.

ENTITY schema_defined_list_ instance
SUBTYPE OF (list_instance) ;
list_definition : list_type;
contents : LIST[Q0:?] OF primitive;

END|ENTITY;

Attribute definitions:
list_definftion: the dictionary schema definition of the list.

contents:|the values'in the list.

9.4.18 non_persistent_list instance

A non_persistent_list_instance is a list_instance that is an instance of a non-persistent, unbounded list
of entity_instances.

56

© SO


https://standardsiso.com/api/?name=538221e7f433a626947f0bdf974b1762

© SO

ISO 10303-22:1998(E)

EXPRESS specification:

*)

ENTITY non_persistent_list_instance
SUBTYPE OF (list_instance);
END_ENTITY;

(*

EXAMPLE 16 - The following describes a possible EXPRESS specification of the capabilities required of a
non-persistent list instance.

ENTITY non_persistent_list_instance
SUBTYPE OF (list_instance);

contents : LIST[0:?] OF entity_ instance;
END_ENTITY;

Attribute definitions:

contents: the values in the list.

94.

An a
of an

19 array_instance

ay_instance is an ordered_collection that is an instance of an array type. The valid index values
ray_instance are set when the array_instance is created*Subsequent array operations may reset

the index values for an array_instance whose index valuesdépend upon a population of the schema in
which the array type is defined (see 10.18.3). The attributes of an array_instance are described in text
but no [EXPRESS specification is provided as the attributes need not be implemented.

EXPRESS specification:

*)

ENTITY array_instance
SUPERTYPE OF (ONEOF (application_indexed_array_ instance))
SUBIYPE OF (ordered_collection);

END_ENTITY;

(*

Attribute definitions:

array_{definition: the dictionary schema definition of the array.

contents: the-values of primitive that are the elements of the array. The indices of the array are specified
as bound. instance_values.

9.4.20 application_indexed_array_instance

An application_indexed_array_instance is an array_instance that is an instance of an array type whose
upper and lower index values are set by the application when the array instance is created. The Reset array

index operation may reset the valid index positions for an application_indexed-_array_instance (see
10.18.4).
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EXPRESS specification:

*)

ENTITY application_indexed_array_ instance
SUBTYPE OF (array_instance) ;

END_ENTITY;

(*

*)
END_SCHEMA; -- SDAI_parameter_data_schema
(*

10 SD.

10.1 In

This claus
nor how §

Each ope

58

NOT
may
in an

—a

AT operations

troduction

e defines the SDAI operations. This clause does not specify how these opefations are provided
pecific inputs, outputs and possible error indicators are handled by any SDAI language binding.

E 1 - A particular operation may map into one or more functions in sofhe binding and these functions
have one or more input, output or error parameters conveyed implicitly, e.g., by the name of the function
early binding.

ation is described by the following as required:

description of the function or the service performed by the operation;

— Inpput: if required, the information required, to, be specified prior to execution of the operation.

Each
anu
with

—
exec
inpu

—P
The
spec

input parameter is specified with a name with each word making up the name beginning with
ppercase character, the type of the patameter according to the schemas in clauses 6 through 9
the bold face, lower case words identifying the type name and by a text description;

putput: if required, the information made available to the application after the successful
ition of the operation. The-output parameters are specified using the same conventions as the
parameters;

INOTE 2 - Somearameters may be both Input and Output.
pssible errorindicators: the conditions that result in the operation terminating unsuccessfully.

fext describing the error indicator may differ from that found in clause 11 in order to more
fically describe the type of the parameter associated with the error indicator for an operation;

— Effect on SDAI environment: if required, a description of how the input parameters and instances
of entities from the schemas in clauses 6 through 9 are affected by the operation. In many cases the
attribute of a particular entity instance is referred to with the syntax Parameter.attribute where
Parameter is the input or output parameter name and attribute is the attribute of the entity instance
for Parameter.
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10.2 Fundamental concepts and assumptions
The following concepts and assumptions apply:

— the characteristics of the parameters of the SDAI operations are described in the SDAI dictionary
schema, the SDAI session schema and the SDAI population schema. The subtype relationships
between types of entity instances is described in the SDAI parameter data schema;

— entity instance operations are applicable to all instances of any entity data type defined in any
S . . ‘eation:

— application instance operations are applicable only to instances of entity data types definéd)in
application schemas available to the application;

—{when an operation needs to access an entity instance in an SDAI-model that is not-active in the
cufrent session and the repository containing that SDAI-model is open, function-equivalent to the
Start read-only access operation shall be automatically applied to that SDAI"model. When the
refository containing the SDAI-model is not open, the repository shall not be bpened automatically,
th¢ SDAI-model shall not be opened automatically and an error shall result;

—{ when an operation terminates unsuccessfully, the values of the Input parameters will be
unthanged. The effect on the Output parameters is not specifiedin‘this part of ISO 10303;

—{for implementations not supporting access to the SDAI'data dictionary, support for the SDAI
opgrations that specify an instance from the SDAI dictionary’schema is provided by supporting SDAI
larjguage binding operations where these parameters,are specified by name;

—{for operations where an entity instance attribute'is an input parameter, the attribute may have been
deglared directly in the entity_definition upon which the entity_instance is based or it may have
begn inherited from a supertype of that entity_definition. For SDAI language bindings adding
suipon for specifying parameters by riame, the case where attributes of the same name are inherited

frgm different supertypes shall be handled by prefixing the attribute name with the name of the
supertype entity type from which the attribute is inherited (see ISO 10303-11: 9.2.3.3);

— the behaviour of operatipns accessing an aggregate instance through its identifier or through an
itetator when other operations are used to add, modify, remove or delete members of the aggregate
insfance is not spegified in this part of ISO 10303;

—| all iterators;Whose subject aggregate has been deleted shall be deleted at the end of an SDAI
segsion and.may be deleted earlier depending on the implementation or the dictates of the
pragramming language of the particular binding such that the AI_NEXS or IR_NEXS error shall
respltwhen the iterator is used as a parameter to an SDAI operation;

— set, bag and list instances are managed differently from array instances by SDAI operations with
respect to their bounds. The lower bound and upper bound for set, bag and list instances are
considered constraints on the number of elements that a valid instance of the set, bag or list may
contain. These bounds have no effect on the operations that create, add elements to or remove
elements from sets, bags and lists;
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— array instances are managed differently from set, bag and list instances by SDAI operations with
respect to their bounds. The lower index and upper index for array instances are considered as setting
both the size and valid index positions for a valid instance of the array. The size and valid index
positions for an array instance are set when the array instance is created and are only changed by
explicit reindex operations. As EXPRESS allows the declaration of an array index that depends on
a population of the application schema, the SDAI operations allow instances of the same array type
to be created that have different valid index positions. For cases where the population is not sufficient
to evaluate the index expression, SDAI operations allow the index value to be specified by the
application.

10.3 Environment operations

10.3.1 |[Open session

This opefration initiates the SDAI implementation and commences a new SDAI session. The repository

operatio
supporti

can close that repository. Access to the session data is available immediately-In implementations
g access to a data dictionary, the repositories and SDAI-models contairing the data dictionary

contajniIg the session schema instance and data is opened by this operation and only,the Close session

informatjon are not opened by this operation and are not accessible until a trafisaction has been started.

Qutput

Session: sdai_session;

The instance of sdai_session created by the operation.

Possible lerror indicators

SS_OPN An SDAI session is already_open.
SS_NAYL The implementation caniot open a session.
SY_ERR An underlying systemetrror occurred.

Effect or] the SDAI environment

Session, [a valid instance of sdai_session is created.

A valid instance of implementation is created and its identifier is set as the Session.sdai_implementation

value.

The Sesgion.known) servers attribute shall be initialized with a set instance whose members are the
instancey of sdai_repository available to the application for this session. The initialized member of
active_s¢ryers appears in this set instance.

The active_servers attribute of Session shall be initialized with a set instance containing one member, the
identifier of the repository containing the schema instance based upon the SDAI session schema and the
SDAI-model containing the session data.

The active_models attribute of Session shall be initialized with a set instance containing one member, the
identifier of the SDAI-model containing the session data.
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The errors attribute of Session shall be initialized with a list instance containing no members. The
recording_active attribute shall be initialized to TRUE if the implementation supports event recording,
and FALSE otherwise.

The data_dictionary attribute of Session shall be initialized with the instance of schema_instance with

which the SDAI-models comprising the SDAI data dictionary are associated if the implementation
supports access to the SDAI data dictionary.

10.4 Session operations

10.4.1 Record error

This operation appends an error event to the SDAI session errors record.

Input

Sessiop:
sdai_session;
The SDAI session in which the error takes‘place.

Functipn_id:
string_value;
A string identifying the operation'with which the error is associated.

Error:
integer_value;
Error code for the error event.

Description:
string_value;

Description of the error event.

Possible error indicators

SS_NOQPN An-SDAI session is not open.

ER_NBSET Event recording active is not set.

FN_NAVL This function is not supported by this implementation.
SY_ERR An underlying system error occurred.

Effect pn the SDAI environment

A valid instance of error event is created an | i

Session.errors attribute.

10.4.2 Start event recording

This operation enables, or re-enables, event recording by SDAI operations in the SDAI session. Any error
events previously recorded during the session remain in the error event record and any new error events
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recorded are appended to the error event record.

Input

Session:

Output

Result:

sdai_session,;
The session for which recording is to be enabled.

boolean_value;

The SDAI implementation returns TRUE if event recording is supported
and enabled; FALSE if not supported.

Possible drror indicators

SS_NOPN An SDAI session is not open,
FN_NAVIL This function is not supported by this implementation.
SY_ERR An underlying system error occurred.

Effect on the SDAI environment

If Session|

sdai_implementation.recording_level = 2 specifying that evert recording is supported by the

SDAI implementation, Session.recording_active shall be set to, or renfains, TRUE.

10.4.3 Stop event recording

This operjtion disables event recording for an SDAI session.

Input
Session: sdai_session;
The session for which event recording is to be disabled.
Qutput
Result: boolean_value;
TRUE if event recording is supported and disabled; FALSE if not
supported.
Possible efrror indicators
SS_NOPN An SDAI session is not open.
FN_NAV Thisfurnctionr s ot supported by this implementation:
SY_ERR An underlying system error occurred.

Effect on the SDAI environment

Session.recording_active shall be set to, or remains, FALSE.
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10.4.4 Close session

This operation terminates the SDAI session. Further SDAI operations can be processed only after a
subsequent Open session operation. In implementations supporting transaction levels 1 or 2 (see 13.1.1),
the implementation shall behave as if the Close repository operation is performed on each repository in
session.active_servers. In an implementation supporting transaction level 3, the implementation shall
behave as if the End transaction access and abort operation is performed if a transaction existed in the
session followed by the Close repository operation on each open repository regardless of whether a
transaction existed or not.

Input

Session: sdai_session;
The session to be closed.

Possible error indicators

SS_NQPN An SDAI session is not open.
SY_ERR An underlying system error occurred.

Effect on the SDAI environment

In implementations supporting transaction level 1 or 2 for each sdai_repository in
Session.active_servers, function equivalent to the Close repository operation shall be applied.

In implgmentations supporting transaction level 3, function equivalent to the End transaction access and
abort ¢peration shall be applied for Session.active, transaction. For each sdai_repository in

Session.active_servers, function equivalent to the Close repository operation shall be applied.

All instances of all entity types in all SDAI anid application schemas shall no longer be available.
10.4.3 Open repository

This operation makes the contents of a repository available for subsequent access.

Input
Session: sdai_session;

The session in which repository is to be opened.
Repository: sdai_repository;

The repository to be opened.

Possible error indicators

SS_NOPN An SDAI session is not open.
RP_NEXS The repository does not exist.
RP_NAVL The repository is currently not available.
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RP_OPN The repository is already open.
SY_ERR An underlying system error occurred.

Effect on the SDAI environment

Repository shall be added to the set in Session.active_servers.

10.4.6 Start transaction read-write access

This operati +Fres—the—bewimm ; c . . o frict i

provided o entity_instances such that changes can be made to those instances.

Input
Session: sdai_session;
The session for which read-write access is to be startedt
OQutput
Transacti¢n: sdai_transaction;

The read-write transaction that was started.

Possible error indicators

SS_NOPN An SDATI session is not open.

TR_EXS A transaction has already been started.

FN_NAVL This function is not supported by<this implementation.
SY_ERR An underlying system error eccurred.

Effect on the SDAI environment
Transaction, a valid instance of sdai_transaction is created.
Transaction.mode shall be set to read_write.

Transaction shall be set as Session.active_transaction.

10.4.7 Start transaction read-only access

This operftion specifies the beginning of a sequence of operations in a session for which access is
provided tr entity_instances such that no changes can be made to those instances.

Input

Session: sdai_session;
The session for which read-only access is to be started.
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Output

Transaction:

Possible error indicators

SS_NOPN
TR_EXS
FN_NAVL

SY_ERR

Effect g

ISO 10303-22:1998(E)

sdai_transaction,;
The read-only transaction that was started.

An SDAI session is not open.
A transaction has already been started.
This function is not supported by this implementation.

An underlying system error occurred.

n the SDAI environment

Transaction, a valid instance of sdai_transaction is created.
Transaction.mode shall be set to read_only.

Transaction shall be set as Session.active_transaction.

10.4.8 Commit

This ogeration makes persistent all changes to the contents, SDAkmodels and schema instances, of all
open repositories made since the last Start transaction with read-write access, Commit or Abort operation,
whicheper operation occurred most recently. The existing read-write transaction continues to be active.
This opgration performs no function in the case where the current transaction is read-only. This operation
updates| or sets the change_date attribute of any schemagnstance or SDAI-model that has been modified

or created.

Input

Transagtion: sdai_transaction,;
The transaction that is to be committed.

Possible error indicators

SS_NAPN An SDAI session is not open.

TR_NHXS A transaction has not been started.

TR_EAB The transaction ended abnormally.

TR_NAVL The transaction is currently not available.

FN_NAVL This function is not supported by this implementation.
SY_ERK An underlying system error occurred.

Eff n the SDAI environment

The current condition of all instances of the following in open repositories is made persistent:

— sdai_repository_contents;
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— schema_instance;

— sdai_model.name;

— sdai_model_contents;

— entity_extent;

— scope;

— applkcation_instance;

— aggr

schema_i
date.

sdai_maod

10.4.9 4

This oper
repositorie
whicheve
longer exi

egate_instance except for non_persistent_list_instance.

hstance.change_date for any modified or created schema_instance shall be set to-fhe current

el.change_date for any modified or created sdai_model shall be set to the current date.
\bort

ation restores the condition of the contents, SDAI-models and schema instances, of all open
s to that which existed at the time of the last Start transaction read-write or Commit operation
- operation occurred most recently. All deleted instances are restored, all created instances no
5t and all modifications to instances are lost. The existifig read-write transaction continues to be

active. This operation performs no function in the case where the current transaction is read-only.

Input
Transactign: sdai_transaction;

The transaction that is to be aborted.
Possible eyror indicators
SS_NOPN An SDAT session is not open.
TR_NEXS$ A transaction has not been started.
TR_EAB The-transaction ended abnormally.
TR_NAVL The transaction is currently not available.
FN_NAVL This function is not supported by this implementation.
SY_ERR An underlying system error occurred.
Effect on the-SDAI environment

The behaviour of an iterator on an aggregate_instance that was deleted, created or changed since the
most recent Start transaction read-write or commit operation is not specified in this part of ISO 10303.

For instances of the following that were created since the most recent Start transaction read-write or
Commit in open repositories, function equivalent to the appropriate Delete operation shall occur:
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— schema_instance;

— sdai_maodel;

— scope;

— application_instance,

— aggregate_instance except for non_persistent_list_instance.

For ins
transagd
existed
— sd
— sd
— sd

— €I

— 8¢

tances of the following that were deleted, either directly or indirectly, since the most recent Staft
tion read-write or Commit in open repositories, each instance is restored to the condition that
at the time of the Start transaction read-write or Commit:

hema_instance;

ai_model;

ai_model_contents;

tity_extent;

ope;

— application_instance;

— aggregate_instance except for non_persistent_list " instance.

The cqg
transac
transac|

ndition of all instances of the following“that have been changed since the most recent Start
ion read-write or Commit in open repositories is reset to that which existed at the time of the Start
fion read-write or Commit;

-— 8

ai_repository_contents;

— schema_instance;

— sdai_model;

— sdai_model_contents;

— erntity, extent;

— SC

Ope;

— application_instance;

— aggregate_instance except for non_persistent_list_instance.
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10.4.10 End transaction access and commit

This operation ends the sequence of operations started by the Start transaction read-write access or Start
transaction read-only access operation. The implementation shall behave as if the Commit operation is
performed before ending the transaction access. Further operations accessing entity instances within the
session may be processed only after a subsequent Start transaction read-write access or Start transaction
read-only access operation.

Input

TransactiJm: sdai_transaction;
The transaction that is to be terminated.

Possible error indicators

SS_NOPN An SDAI session is not open.

TR_NEXS A transaction has not been started.

TR_EAB The transaction ended abnormally.

TR_NAVL The transaction is currently not available.

FN_NAV[L This function is not supported by this implementation:
SY_ERR An underlying system error occurred.

Effect on the SDAI environment

Transaction shall be deleted.

10.4.11 (End transaction access and abort

This opergtion ends the sequence of operations started by the Start transaction read-write access or Start
transactiop read-only access operation. The implementation shall behave as if the Abort operation is
performed before ending the transaction access) Further operations accessing entity instances within the
session my be processed only after a subsequent Start transaction read-write access or Start transaction
read-only faccess operation.

Input

Transactign: sdai_transaction;
The transaction that is to be terminated.

Possible efror indicators

SS_NOPN An SDALI session is not open.

TR_NEXS A transaction has not been started.

TR_EAB The transaction ended abnormally.

TR_NAVL The transaction is currently not available.

FN_NAVL This function is not supported by this implementation.
SY_ERR An underlying system error occurred.
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Effect on the SDAI environment

Transaction shall be deleted.

10.4.12 Create non-persistent list

ISO 10303-22:1998(E)

This operation creates an empty non_persistent_list_instance. Non-persistent lists are provided as
services such as a container for the results of a query and as standard mechanisms for SDAI applications
to manipulate collections of entity instances. Non-persistent lists need only support lists of entity instances

of enti
implem

and ma3
binding

Qutput

List:

Possibl

SS_NOC
SY_ER

Effect ¢

List, an

10.4.1

. The following operations are applicable to non-persistent lists:
operations 10.12.1 to 10.12.7;

operations 10.13.2 and 10.13.3;

operations 10.15.1 to 10.15.3;

operation 10.16.1;

operations 10.19.1 to 10.19.3 and 10.19.7.

non_persistent_list_instance;

b error indicators

PN An SDAI session is not open.
R An underlying system error occurred.

n the SDAI environment

empty non_persistent_list_instance, is created.

3 Delete non-persistent list

This op
the list.

Input

List:

y—types—found—in—the—SBAT dictiomary—or—found—imthe tbrary—of fumctions produced T ar
entation of an early binding. It need not be possible to assign the identifier of a non-persistent fist
to an atfribute of an entity instance. All non-persistent lists shall be deleted at the end of an SDAI session
y be deleted earlier depending on the dictates of the programming language of the particular

The non-persistent list that was created.

pration deletes a non-bounded, non-persistent list. This operation has no effect on anv member of

non_persistent_list_instance;

The non-persistent list that was created.
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Possible error indi

SS_NOPN An SDAI session is not open.
AI_NEXS The non-persistent list does not exist.
SY_ERR An underlying system error occurred.

Effect on the SDAI environment

List is deleted.

10.4.14

This oper:
be specifi
where thg
models an

SDAI query

ation populates an existing non-persistent list by executing a query over a source. The source-may
ed as an aggregate instance, an SDAI-model, a schema instance or a repository. In the cases
source is an SDAI-model, schema instance or repository the source identifies a sef'of SDAI-
d for each SDAI-model in the set the query is executed over the entity_extent of the-entity type

defined in the logical expression of the query. After the query, the resulting aggregate-will contain the

instance i
criteria is
the list an|

invalid the

dentifiers for those entity instances where the evaluation of the logical expréssion defining the
TRUE. If the resulting list already contained any entity instance identifi€rSthen they remain in
d those resulting from the query are appended. In the case that the logical expression syntax is
VA_NVLD, OP_NVLD or AT_NVLD error shall result for errorsin value, operator or attribute

specification respectively. If the combination of attribute, value and-eperator is not supported the

VT_NVL

The logici
a string of

entit

D error shall result.

il expression defining the criteria upon which inclusion. iy the result is determined need only be
the form VALUE OPERATOR entity{.attr_spec}.attr_spec where:

attr_spec is an attribute name specification of the form: attribute.name or
y_definition.name concatenated with attribute.name separated by a dot (.) in the case where

attributes of the same name have been inherited from multiple supertypes;

—{.

attr_spec} is zero or more entity reférence valued attribute name specifications;

— OPERATOR is =, <=, >=, <>, <>, =, :<>:, IN, or LIKE;

—V
the a

This simp

ALUE may be the keyword UNSET or a value as defined in table 1 where UNSET tests whether
tribute has a valu€ or not.

le form may.be combined with NOT, AND, OR, and parentheses to produce more complex

forms. Patentheses evaluation is defined in ISO 10303-11 clause 12. The AND logical operator is defined

in ISO 10
operator i

p03-11:12.4.2. The OR logical operator is defined in ISO 10303-11: 12.4.3. The NOT logical
b defined in ISO 10303-11: 12.4.1.

The value comparison operators =, <=, >=, <, > and <> are defined in ISO 10303-11; 12.2.1 with the
limitation that they need not be applicable to values of aggregate or entity data types. The instance
comparison operators :=: and :<>: are defined in ISO 10303-11: 12.2.2 with the limitation that they need
only be applicable to values of entity data types.
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The LIKE operator function, pattern matching algorithm and pattern matching characters are defined in
ISO 10303-11: 12.2.5 with the exception that the left operand shall be the pattern string and the right
operand shall be the target string.

The IN

operator function is defined in ISO 10303-11: 12.2.3.

In the case where VALUE in the logical expression is to be a literal, the format for the literal is defined

in ISO

10303-11: 7.5.

Table 1 - Attribute representations supported in query

Attribute representation OPERATOR values VALUE type

simple_type; defined_type where domain =, <= ,>=,K,>, <> A literal in the
evalyates to a simple_type corresponding domain
Nested aggregation_type; defined_type where all Not supported
domain evaluates to a nested aggregation_type

entity_instance; defined_type where domain =, <> The token ENTITY
evalyates to an entity_instance

defined_type where domain evaluates to an ==, 5, <, >, <> A string literal
enumeration_type

strinLtype; defined_type where domain LIKE A string literal
evalyates to a string_type

aggregation_type; defined_type wheré domain IN The token ENTITY
evalyates to an aggregation_type or a literal of the

corresponding domain

Input

Source:

query_source;
The non-nested, persistent or non-persistent aggregate, SDAI-model,
schema instance or repository.

Where"

Entity:

strimg—value;
The logical expression that defines the criteria upon which inclusion in
the result is determined.

entity_instance;
The value for ENTITY in the case where the attribute being queried is
a reference to an entity data type.
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Result:

Output

Count:

non_persistent_list_instance;
The non-persistent aggregate to which the instance identifiers for those
entity instances meeting the specified criteria are appended.

integer_value;
An integer count of the number of entity instances meeting the specified
criteria.

Possible drror indicators

SS_NOPN
AI_NEXY
RP_NEX§S
MO_NEXS
SI_NEXS
EI_NEXS
EI_NVLI

VA_NVLD
OP_NVLD
AT_NVLD
VT_NVLD
FN_NAV[L
SY_ERR

An SDAI session is not open.

The input or output aggregate instance does not exist.
The repository does not exist.

The SDAI-model does not exist.

The schema instance does not exist.

The entity instance does not exist.

The logical expression entity instance is invalid.

The logical expression value is invalid.

The logical expression operator is invalid.

The logical expression attribute is invalid.

The logical expression value/operator/attribute'Combination is invalid.
This function is not supported by this implementation.
An underlying system error occurred.

Effect on the SDAI environment

The members of Source

meeting the specified criteria-are appended as elements of Result.

10.5 Repository operations

10.5.1 Create SDAI-model

This opergtion establishes a new sdai_model within which entity instances can be created and accessed.
The newly created SDAI-model has no access mode associated with it.

Input
Repository: sdai_repository;
The repository in which the SDAI-model is to be created.
ModelNarme: string—value;
The name of the new SDAI-model.
Schema: schema_definition;
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The schema upon which the SDAI-model shall be based.
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Output

Model: sdai_model;
The newly created sdai_model.

Possible error indicators

SS_NOPN An SDATI session is not open.

RP_NEXS The repository does not exist.

RP_NOPN The repository is not open.

TR_NRW The transaction is not read-write.
TR_NAVL The transaction is currently not available
TR_EAB The transaction ended abnormally.
MO_DUP A duplicate SDAI-model name exists.
VT_NVLD The SDAI-model name value type is invalid.
SD_NIDEF The schema definition is not defined.
SY_ERR An underlying system error occurred.

Effect on the SDAI environment

New instances of sdai_model and of sdai_model_contents shall be created:

Modeliname shall be set to ModelName.

Model{underlying_schema shall be set to Schema.

Modelimode shall be unset.

Model{repository shall be set to Repository.

Modelichange_date shall be set to the current-date.

Modelcontents shall be set to the identifier of the newly created instance of sdai_model_contents.

Model.contents.instances and Model.contents.populated_folders shall be initialized with set instances
containfng no members.

Modelicontents.folders)shall contain a single entity_extent instance for each entity_definition in
Schemp.entities, with entity_extent.definition set to the corresponding entity_definition and

entity_pxtent.instances being initialized with a set instance containing no members.

Repository.contents.models shall be updated to include Model.

10.5.2 Create schema instance

This operation establishes a new schema instance.
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Input
Repository: sdai_repository;

The repository in which the schema instance is to be created.
Name: string_value;

The name of the new schema instance.
Schema: schema_definition;

The schema upon which the schema instance shall be based
Qutput
Instance: schema_instance;

The newly created schema instance.

Possible error indicators

SS_NOPN An SDAI session is not open.

RP_NEX$ The repository does not exist.

RP_NOPN The repository is not open.

TR_NRW The transaction is not read-write.

TR_NAVL The transaction is currently not available
TR_EAB The transaction ended abnormally.

SI_DUP A duplicate schema instance name exists:
VT_NVLD The schema instance name value typé.is invalid.
SD_NDEF The schema definition is not defined.

SY_ERR An underlying system error occurred.

Effect on the SDAI environment

Instance, [a valid schema_instance, is created:

Instance.name is set to Name.

Instance.gassociated_models is initialized to a set instance with no members.
Instance.pative_schemads)set to Schema.

Instance.repository is set to Repository.

Instance.change_date and Instance.validation_date are set to the current date.

Instance.validation_result is set to FALSE.

Instance.validation_level is set to the same value as sdai_session.sdai_implementation
expression_level for the instance of sdai_session where Repository is in active_servers.

Repository.contents.schemas shall be updated to include Instance.
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10.5.3 Close repository

This operation closes an sdai_repository that has been previously opened. SDAI-models and schema
instances within the repository are no longer available for access.

In an implementation supporting transaction levels 1 or 2 (see 13.1.1), the implementation shall behave
as if an End read-only access is performed on all read-only SDAI-models. In an implementation supporting
transaction level 1, the implementation shall behave as if an End read-write access on all read-write SDAI-
models is performed on all active SDAI-models within the repository. In an implementation supporting
transaction level 2, the implementation shall behave as if an Undo changes and End read-write access on

all reaq-write SDAI-models is performed on all active SDAI-models within the repository.

In an impplementation supporting transaction level 3, if a read-write transaction is active in the session‘then
there afe two circumstances in which this operation shall result in the TR_RW error. The first is if any
SDAI-ILodel within the repository has been created, deleted or modified since the most recent commit or
abort dperation was performed. The second is if any schema instance within the repository has been
created} deleted or modified since the most recent commit or abort operation was performed. Otherwise,
implementations supporting transaction level 3 shall behave as if the End read-ofily access operation is
perfor;Ied on all active read-only SDAI-models and the End read-write access epération is performed on
all actiye read-write SDAI-models within the repository before the repository'is closed.

Input

Reposifory: sdai_repository;
The repository to be closed,

Possible error indicators

SS_NQPN An SDAI session is not epen.

RP_NHXS The repository does pot-exist.

RP_N(OPN The repository is not'open.

TR_RW The transaction is read-write and changes are unresolved.
SY_ERR An underlying system error occurred.

Effect on the SDAI environment

Repository is removed from sdai_session.active_servers for the current session.

All members of Repository.contents.models are removed from sdai_session.active_models for the
current|session.

10.6 Schema instance operations

10.6.1 Delete schema instance

This operation deletes a schema instance. If references between two SDAI-models associated with the
schema instance existed and there is not another schema instance with which both SDAI-models are
associated, then the references between the entity instances in those two SDAI-models are invalid (see
10.10.7).
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Input

Instance:

Possible error indicators

SS_NOPN

SI_NEXS

schema_instance;
The schema instance to be deleted.

An SDAI session is not open.
The schema instance does not exist.

RP_NOPN

TR_NRW

TR_NAVL

TR_EAB
SY_ERR

Effect on

Instance is deleted.

Instance s

h

The repository 1s not open.

The transaction is not read-write.

The transaction is currently not available.
The transaction ended abnormally.

An underlying system error occurred.

DAI environment

hall be removed from Instance.repository.contents.schemas.

10.6.2 Rename schema instance

This opers

Input

Instance:

Name:

Possible etror indicators

tion assigns a new name to a schema instance.

schema_instance;
The schema instanee to rename.

string_value;
The new'name for the schema instance.

SS_NOPN An(SDAI session is not open.

SI_DUP A duplicate schema instance name exists.
VT_NVLD The schema instance name value type is invalid.
SI_NEXS The schema instance does not exist.

RP_NOPN The repository is not open.

TR_NRW| The transaction is not read-write.

TR_NAV The transaction is currently not available
TR_EAB The transaction ended abnormally.

SY_ERR An underlying system error occurred.

Effect on the SDAI environment

Instance.name shall be set to Name.
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10.6.3 Add SDAI-model

This operation adds an SDAI-model to the set of SDAI-models that are associated with a schema instance.
This enables entity instances in the SDAI-model to reference and be referenced by entity instances in other
SDAI-models associated with the schema instance. This also adds the entity instances in the SDAI-model
to the domain for global and uniqueness rule validation defined by the schema instance. If the SDAI-model
is not based upon the same schema as the schema instance but is based upon an external schema, then an
entity instance in the SDAI-model shall be considered associated with the schema instance only if its entity
type is defined as being domain equivalent with and entity type from the native schema upon which the
schema instance is based (see A.2). If domain equivalence is not supported and the SDAI-model being

added i} based upon an external schema, the FN_NAVL error shall result.

Input
Instancé:

schema_instance;

The schema instance with which the SDAI-model is-to-be associated.
Model:

sdai_model;
The SDAI-model that is to be associated with the schema instance.

Possiblé error indicators

SS_NOPN An SDAI session is not open.

SI_NEX The schema instance does not exist:

RP_NQPN The repository is not open.

TR_NRW The transaction is not read-write.

TR_NAVL The transaction is currently)not available.

TR_EAB The transaction ended dbnormally.

MO_NEXS The SDAI-model does not exist.

MO_NDEQ The SDAI-model is'not domain equivalent with the schema instance.
FN_NAVL Domain equivalence is not supported by this implementation.
SY_ERR An underlying system error occurred.

Effect gn the SDAI environment

Instange.associated_models shall be updated to include Model.

10.6.4 Remove SDAI-model

This opgration removes an SDAI-model from the set of SDAI-models that are associated with a schema
instance-1fthe SDAI-modelnelongerhas-a-schema-instance-in-common-with-another-SPA-modeH c
schema instance then all references between those two SDAI-models are invalid (see 10.10.7).
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Input
Instance:

schema_instance;

The schema instance from which the SDAI-model is to be removed.
Model:

sdai_model;
The SDAI-model that is to be removed from the schema instance.

Possible error indicators

SS_NOPN An SDAI session is not open.

SI_NEXS The schema instance does not exist.

RP_NOPN The repository is not open.

TR_NRW The transaction is not read-write.

TR_NAVL The transaction is currently not available.

TR_EAB The transaction ended abnormally.

MO_NEXS The SDAI-model does not exist.

MO_NVID The SDAI-model is associated with the schema instanée.
SY_ERR An underlying system error occurred.

Effect on the SDAI environment

Model shall be removed from Instance.associated_models.

10.6.5 Yalidate global rule

This operption determines whether a global rule défined in a schema is satisfied by the population
associated|with a schema instance. The entity instanees included in the validation are all entity instances
of the entify types to which the global rule applies in all of the SDAI-models that are associated with the
schema in§tance. Entity instances within SDAI-models based upon an external schema are included in the
validation| if they are instances of entity:types defined to be domain equivalent with entity types in the
native schema by an instance of external_schema. Entity instances so included shall be treated as
instances of the native type as defined in domain_equivalent_type. If the external entity type lacks
properties [required to satisfy the-rule then the ED_NVLD error results. References to entity instances in
SDAI-moglels that are not asseciated with the schema instance shall as treated if they are unset.

Input
Instance:
schema_instance;
The schema instance bonnding the validation
Rule:
global_rule;
The global rule to validate.
NonConf: non_persistent_list_instance;

The pre-existing non-persistent list to which those instances of
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ISO 10303-22:1998(E)

where_rule within Rule to which Instance did not conform are
appended if Result is FALSE.

logical_value;

TRUE if Rule is satisfied, FALSE if the rule is not satisfied, and
UNKNOWN if the expression evaluates to an indeterminate or
UNKNOWN value.

Possible error indicators

SS_NOPN
RU_NDEF
SI_NEXS
AI_NHXS
ED_NVLD
RP_NOPN
TR_NAVL
TR_EAB
EX_N§SUP
FN_NAVL
SY_ERR

An SDAI session is not open.

The rule is not defined.

The schema instance does not exist.

The aggregate instance does not exist.

An external entity definition is invalid for the rule.
The repository is not open.

The transaction is currently not available.

The transaction ended abnormally.

The rule expression evaluation is not supportédby this implementation.
This function is not supported by this implémentation.
An underlying system error occurred.

10.6.6 Validate uniqueness rule

This operation determines whether a uniqueness rule\defined in a schema is satisfied by the population
associgted with a schema instance. The entity instances included in the validation are all entity instances
of the gntity type in which the rule was declared in all of the SDAI-models that are associated with the
schemg instance. Entity instances within SDAF-models based upon an external schema are included in the
validatjon if they are instances of entity. types defined to be domain equivalent with entity types in the
native [schema by an instance of external_schema. Entity instances so included shall be treated as
instandes of the native type as defined in domain_equivalent_type. If the external entity type lacks
propertiies required to satisfy the rule then the ED_NVLD error results. References to entity instances in
SDAI-models that are not assoelated with the schema instance shall as treated if they are unset.

Input
Instance:

schema_instance;

The schema instance bounding the validation.
Rule:

uniqueness_rule;

The uniqueness rule to be validated.
NonConf: non_persistent_list_instance;

The pre-existing non-persistent list to which those entity instances not
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conforming to the validation are appended if Result is FALSE.

OQutput

Result:
logical_value;
TRUE if the rule is satisfied, FALSE if the rule is not satisfied, and
UNKNOWN if an optional explicit attribute was unset, if a derived
attribute value was indeterminate or UNKNOWN or if an inverse
attribute had no value.

Possible drror indicators

SS_NOPN An SDAI session is not open.
RU_ND The rule is not defined.
SI_NEX The schema instance does not exist.
AI_NEX The aggregate instance does not exist.
RP_NOP The repository is not open.
TR_NA The transaction is currently not available.
TR_EAB The transaction ended abnormally.
EX_NSU The attribute expression evaluation is not supported by'this implementation.
FEN_NA This function is not supported by this implementation.
SY_ERR An underlying system error occurred.
10.6.7 Yalidate instance reference domain
This operation determines whether all attributes in the specified application instance with a reference to
an entity ipstance as their value refer to entity instances within SDAI-models associated with the specified
schema inistance.
Input
Instance:
schema_instance;
The-schema instance bounding the test.
Object:
application_instance;
The application instance to test.
NonConf: non_persistent_list_instance;
The pre-existing non-persistent list to which instances of type attribute
that reference application instances not associated with Instance are
appended if Result is FALSE.
Output
Result:

logical_value;
TRUE if all the assigned attributes of Object are to entity instances in
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Instance, FALSE if not, and UNKNOWN if any required explicit
attribute values are unset that could reference an entity instance.

SS_NOPN An SDAI session is not open.

EI_NEXS The entity instance does not exist.

SI_NEXS The schema instance does not exist.

AI_NEXS The aggregate instance does not exist.

RP_NOPN The repository is not open.

TR_NAVL The transaction is currently not available.

TR_EAB The transaction ended abnormally.

FN_NAVL This function is not supported by this implementation.
SY_ERR An underlying system error occurred.

10.6.8 Validate schema instance

This operation determines whether the population associated with a schema instance conforms to all
constraints specified within the schema upon which the scheme instance is based_This operation updates
the valjdation information maintained within the schema instance.

Input

Instande:

Output]

Result:

Possible error indicators

schema_instance;
The schema instance bouriding the test.

logical_value;

TRUE if 4ll the constraints from the schema upon which Instance is
based are met, FALSE if any constraint is violated, and UNKNOWN
any/constraint resulted in UNKNOWN.

SS_NQOPN An SDATI session is not open.

SI_NEKS The schema instance does not exist.

RP_NOPN The repository is not open.

TR_NAVL The transaction is currently not available.

TR_EAB The transaction ended abnormally.

TR_NRW The transaction is not read-write,

FN_NAVL This function is not supported by this implementation.
SY_ERR An underlying system error occurred.

Effect on the SDAI environment

The Instance.validation_date shall be set to the current date.

81


https://standardsiso.com/api/?name=538221e7f433a626947f0bdf974b1762

ISO 10303-22:1998(E) ©1SO

The Instance.validation_level shall be set to the implementation.expression_level of the current
implementation.

The Instance.validation_result shall be set to Result.

10.6.9 Is validation current

This operation determines whether complete validation of a schema instance may be required based on
whether the schema_instance.validation_result has a value or based on whether any modification to a
schema in adels-associated with the s a-instance-has beeng
the most recent Validate schema instance operation was performed. The validation result not being set or
any modification found will result in the operation determining that validation is not current.

Input

Instance:
schema_instance;
The schema instance bounding the test.

Qutput

Result:
boolean_value;

TRUE if Instance validation re$ult'is currently set to TRUE and no
modification to Instance or mémber of Instance.associated_models
since the last validation was performed is found, otherwise FALSE.

Possible arror indi s

SS_NOPN An SDAI session is not.open.

SI_NEXS The schema instance dees not exist.

RP_NOPN The repository is not open.

TR_NAVL The transaction:is currently not available.

TR_EAB The transaction ended abnormally.

FN_NAVL This funetion is not supported by this implementation.
SY_ERR An underlying system error occurred.

10.7 SDAI-model operations

10.7.1 Delete SDAI-model

This opergtion deletes an sdai_model along with all of the entity_instances, aggregate_instances and
scopes that it contains. Any subsequent operation using a reference to the SDAI-model or to any of its
contents shall behave as if the reference was unset.

Input

Model: sdai_model;
The sdai_model to delete.
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SS_NOPN An SDAI session is not open.

TR_NEXS A transaction has not been started.
TR_NRW The transaction is not read-write.
TR_NAVL The transaction is currently not available.
TR_EAB The transaction ended abnormally.
RP_NOPN The repository is not open.

MO_NEXS The SDAI-model does not exist.
SY_ERR An underlying system error occurred.

Effect on the SDAI environment

Model fand Model.contents shall be deleted.

Each entity_instance in Model.contents.instances shall be deleted as if the Delete application instance
operatipn had been applied (see 10.11.2).

Model shall be removed from sdai_session.active_models for the current session.

Model shall be removed from the sdai_repository.contents.models forthe repository in which Model

was created.

Model phall be removed from schema_instance.associated_models for all schema instances with which

Model was associated.

Each sqope created within Model shall be deleted.

10.7.2 Rename SDAI-model

This opgration assigns a

Input

Model:

ModelName:

Possible erroiindicators

new name to an sdai> model.

sdai_model;
The sdai_model to rename.

string_value;
The new name for the sdai_model.

SS_NOBN An-SPATsesstomrisnot OpeT:

TR_NEXS A transaction has not been started.
TR_NRW The transaction is not read-write.
TR_NAVL The transaction is currently not available.
TR_EAB The transaction ended abnormally.
RP_NOPN The repository is not open.
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MO_NEXS
VT_NVLD
MO_DUP

SY_ERR

The SDAI-model does not exist.

The SDAI-model name value type is invalid.
A duplicate SDAI-model name exists.

An underlying system error occurred.

Effect on the SDAI environment

Model.name shall be set to ModelName.

10.7.3 Start read-only access

This opefation makes available the instances within an SDAI-model but restricts access to them tobe
read-only. Any subsequent SDAI operation that attempts to modify instances within the sdai_model shall

result in 4n error.

Input

Model:

Possible érror indicators

SS_NOPN

TR_NEX

S

TR_NAVL

TR_EAB

RP_NOBN
MO_NEXS

MX_RO
MX_RW|
SY_ERR

Effect on

Model.

sdai_model;
The sdai_model to access as read-only.

An SDAI session is not open.

A transaction has not been started.

The transaction is currently not available:.
The transaction ended abnormally.

The repository is not open.

The SDAI-model does not exist.

The SDAI-model access is<tead-only.
The SDAI-model access'is read-write.
An underlying system'error occurred.

the SDAI environment

ode shall be set to read-.only.

Model sHall be added to sdai, ‘session.active_models for the current session.

10.7.4 Promote SDAI-model to read-write

This opeyation allows read-write access to instances within an sdai_model to which the Start read-only

84

sdai_model,;
The sdai_model to which read-write access is to be allowed.
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Possible error indicators

SS_NOPN An SDATI session is not open.

TR_NEXS A transaction has not been started.
TR_NRW The transaction is not read-write.
TR_NAVL The transaction is currently not available.
TR_EAB The transaction ended abnormally.
RP_NOPN The repository is not open.

MO_NEXS The SDAI-model does not exist.
MX_NDEF The SDAI-model access is not defined.
MX_R The SDAI-model access 1s read-write.
SY_ERR An underlying system error occurred.

Effect on the SDAI environment

Modelimode shall be set to read_write.

10.7.5 End read-only access

This operation ends read-only access to an sdai_model. Subsequent operations.on the instances contained
in the §DAI-model will fail until access to the SDAI-model is started by & Start read-only access or Start
read-wiite access operation, or after automatically starting read-only ace€ss'to the SDAI-model as the result
of using a reference to an entity instance within the SDAI-model.

Input

Model:

sdai_model;
The sdai_model to-which access is to be terminated.

Possible error indicators

SS_NOPN An SDAI session is not open.
RP_NQPN The repository.is not open.
MO_NEXS The SDAI-model does not exist.
MX_NDEF The SDAT-model access is not defined.
MX_RW The:SDAI-model access is read-write.
SY_ERR Anunderlying system error occurred.
Effect ¢n th Alenvironment

Modelmode-shall become unset.

Model shall be removed from sdai_session.active_models for the current session

10.7.6 Start read-write access

This operation makes available the instances within an SDAI-model and allows access to them to be read-

write.
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Input

Model: sdai_model,
The sdai_model to which read-write access is to be allowed.

Possible error indicators

SS_NOPN An SDAI session is not open.

TR_NEXS A transaction has not been started.
TR_NRW The transaction is not read-write.
TR_NA The transaction is currently not available.
TR_EAB The transaction ended abnormally.
RP_NOPN The repository is not open.

MO_NEXS The SDAI-model does not exist.
MX_RO The SDAI-model access is read-only.
MX_RW The SDAI-model access is read-write.
SY_ERR An underlying system error occurred.

Effect on the SDAI environment

Model.mg¢de shall be set to read_write.

Model shall be added to sdai_session.active_models for the current session.

10.7.7 End read-write access

This operdtion ends read-write access to an sdai_model. Subsequent operations on the instances contained
in the SDAI-model will fail until access to the SDAI-model is started by a Start read-only access or Start
read-write{access operation, or after automatically starting read-only access to the SDAI-model as the result
of using p reference to an entity instance within the SDAI-model. In implementations supporting
transaction level 2, the implementation shall behave as if the Undo changes operation had been performed
on the SDAI-model. In implementations supporting transaction level 3, if any application_instance or
scope within the SDAI-model has been created, deleted or modified since the last Commit, Abort or Start

transaction read-write access operation,-whichever occurred most recently, this operation shall result in the
TR_RW drror.

Input

Model: sdai_model;
The sdai_model to which access is to be terminated.

Possible efrof indicators

SS_NOPN An SDAI session is not open.
RP_NOPN The repository is not open.

MO_NEXS The SDAI-model does not exist.

MX _RO The SDAI-model access is read-only.
MX_NDEF The SDAI-model access is not defined.
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SY_ERR

ISO 10303-22:1998(E)

The transaction is read-write and changes are unresolved.
An underlying system error occurred.

Effect on the SDAI environment

Model.mode shall be unset.

Model shall be removed from sdai_session.active_models for the current session.

10.7. i

This oieration returns the identifier of an entity_definition from the data dictionary based upon the.entity

name

Input

Model

EntitylName:

Output

Entity:

Possible error indicators

SS_NOPN

RP_NOQPN
MO_NEXS
ED_NDEF
FN_NAVL
SY_E

om the schema upon which the specified sdai_model is based.

sdai_model;
The sdai_model that is based upon the schema to’be searched.

string_value;
The name of the entity type of interest:

entity_definition;

The SDAI data dictionary instance of entity_definition from
Model.underlying_schema.entities that has entity_definition.name =
EntityName.

An SDAI session is not open.

The repositery is not open.

The SDAI-model does not exist.

The éentity definition name is not defined.
Thisfunction is not supported by this implementation.
An underlying system error occurred.

10.7.9 Create entity instance

This ogeration creates a new entity instance of the specified entity data type. The attributes of the entity
instancg ‘are initially unset so that the Test attribute operation returns FALSE. This operation is applicable

only to instances of entity types declared in application schemas.

Input

Type:

entity_definition;
The entity type of the instance to be created.
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Model:

Qutput

Object:

Possible error indicators

sdai_model;
The sdai_model that will contain the entity instance.

application_instance;
The newly created entity instance.

SS_NOP
TR_NA

TR_EAB
TR_NR

MX_NR
ED_NDEF
ED_NVLD
SY_ERR

An SDAI session is not open.

The transaction is currently not available.

The transaction ended abnormally.

The transaction is not read-write.

The SDAI-model access is not read-write.

The entity definition is not defined.

The SDAI-model and entity definition are not based upon the same schema.
An underlying system error occurred.

Effect on the SDAI environmen

Model.coptents.instances shall be updated to contain Object.

In the ¢ntity_extent

in Model.contents.folders that has centity_extent.definition = Type,

entity_exfent.instances shall be updated to contain Object. This same entity_extent shall also appear in
Model.contents.populated_folders.

10.7.10|{Undo changes

This opergtion restores the condition of the contents; including application_instances and related scopes,
of an sda]_model to that which existed at thié time of the last Save changes or Start read-write access
operation,|whichever operation occurred most recently. All created instances no longer exist, all deleted
instances fare restored and all modifications to instances are lost. This operation is valid only for an
sdai_modl to which read-write access'is currently available. The existing read-write access to the SDAI-

model continues.

Input

Model:

Possible efror indicators

sdai_model;
The sdai_model within which to undo changes.

SS_NOPN

MO_NEXS
MX_NRW

FN_NAVL
SY_ERR
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The SDAI-model does not exist.

The SDAI-model access is not read-write.

This function is not supported by this implementation.
An underlying system error occurred.
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Effect on the SDAI environment

The behaviour of an iterator on an aggregate_instance that was deleted, created or changed since the
most recent Start read-write access or Undo changes operation is not specified in this part of ISO 10303.

For instances of the following that were created since the most recent Start read-write access or Save
changes operation on the SDAI-model, function equivalent to the appropriate Delete operation shall occur:

— scope;

— application_instance;

— aglgregate_instance except for non_persistent_list_instance.
For insfances of the following that were deleted, either directly or indirectly, since the mostrécent Start
read-wiite access or Save changes operation on the SDAI-model, each instance is restoredto-the condition
that existed at the time of the Start read-write access or Save changes:

— scppe;

— apiplication_instance;

— aggregate_instance except for non_persistent_list_instance.
The copdition of all instances of the following that have beenchanged since the most recent Start read-
write agcess or Save changes operation on the SDAI-model is.reset to that which existed at the time of the
Start repd-write access or Save changes operation:

— sdai_model except for the sdai_model.name;

— sdhai_model_contents;

— entity_extent;

— scope;

— application_instange:

gregate_instance except for non_persistent_list_instance.

Y

10.7.11 Save changes

This operation—makes—persistept-all-chanses—to ontents—application—instance es:
sdai_model made since the last Save changes, Undo changes, or Start read-write access operation
whichever operation occurred most recently. The existing read-write access continues to be active. This
operation is valid only for an sdai_model to which read-write access is currently available. This operation
updates or sets the change_date attribute for the specified SDAI-model.
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Input

Model: sdai_model;
The sdai_model for which changes are to be saved.

Possible error indicators

SS_NOPN An SDALI session is not open.

MO_NEXS The SDAI-model does not exist.

MX_NRW The SDAI-model access is not read-write.

FN_NAVL This function is not supported by this implementation.
SY_ERR| An underlying system error occurred.

Effect on|the SDAI environment
The current condition of all instances of the following in the SDAI-model are made persistent:
— sdai| model_contents;
— entity_extent;
— scope;
— application_instance;
— aggrlegate_instance except for non_persistent_list_instance.

Model.change_date shall be set to the current date.
10.8 Scope operations

10.8.1 Add to scope

This operation adds an application(instance to the scope owned by another application instance. A new
scope is dreated if Target did not already own a scope. This places a restriction on the domain of valid
reference$ to Object to those application instances within the same scope.

Input
Object: application_instance;

The application instance to be added to a scope.
Target: application_insfance;

The application instance into whose scope Object is to be added.

Possible error indicators

EI_NEXS Entity instance does not exist.
TR_NRW The transaction is not read-write.
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SY_ERR
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The transaction is currently not available.

The transaction ended abnormally.

The SDAI-model access is not read-write.

This function is not supported by this implementation.
An underlying system error occurred.

Effect on the SDAI environment

If Target did not already own a scope, a new instance of scope is created belonging to the SDAI-model
owning Target and the scope.owner is set to Target. Object is added to the set instance representing

scope.dwned.

10.8.3 Is scope owner

This operation tests whether an application instance owns a scope.

Input

Object:

Output

Result:

Possibleé error indicators

SS_NOPN
EI_NEXS

TR_NAVL
TR_EAB
FN_NAVL
SY_ERR

10.8.3 Get scope

application_instance;
The application instance to be tested for owning a scope.

logical_value;
TRUE if Object owns a scope; FALSE if Object does not own a scope,
UNKNOWN if scope is_not supported.

An SDAI session is.netopen.

Entity instance does ot exist.

The transaction is currently not available.

The transaction'ended abnormally.

This funetion is not supported by this implementation.
An underlying system error occurred.

This opgration returns the identifier of the scope for which the specified application instance is the owner.

This opgrationaesults in

Input

the SC_NEXS error if Object does not own a scope.

Object:

application_instance;
The application instance owning a scope.
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Output

Result: scope;
The scope for which an application instance is the owner.

Possible error indicators

SC_NEXS Scope does not exist.

TR_NAVL The transaction is currently not available.

TR_EAB The transaction ended abnormally.

FN_NAV This function is not supported by this implementation.
SY_ERR An underlying system error occurred.

10.8.4 Remove from scope

This operation removes an application instance from the specified scope. If the specified scope is nested
within a hjgher level scope then the application instance is added to the next higher level'scope. If the
application instance is the last member of the set scope.owned, leaving the scope) with no owned
application instances, then the scope is deleted.

Input
Object: application_instance;

The application instance to be removed from Target.
Target: scope;

The scope owning Object:

Possible exror indicators

EI_NEXS The entity instance does not exist.

EI_NAVL The entity instance-is not in the scope.

SC_NEXS Scope does notexist.

TR_NRW The transaction’is not read-write.

TR_NAVIL The transaction is currently not available.

TR_EAB The transaction ended abnormally.

RP_NOPN Therepository is not open.

MX_NRW The SDAI-model access is not read-write.

FN_NAVL This function is not supported by this implementation.
SY_ERR An underlying system error occurred.

Effect on th Al environment

Object shall be removed from Target.owned,; if Object is a member of Target.export_list, Object shall
be removed from Target.export_list.

If Target.owner is owned by another scope, then Object shall be added into the owned set of that scope.

If Target.owned is empty after Object is removed, Target is deleted.
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10.8.5 Add to export list

This operation extends the domain of valid references of an application instance to the next higher level.
This operation adds the application instance to the export list of a scope. The application instance to be
exported from the specified scope shall be a member of Target.owned or shall be a member of
scope.export_list of a nested scope owned by an application instance that is a member of Target.owned.

Input

Object:

application instance;
rr — b

Target:

Possibl

EI_NE]
EI_NA
SC_NE
TR_NR
TR_NA
TR_EA
MX_NI
FN_NA
SY_ER

Effect d
Object

10.8.6

This op
level to

The application instance to be exported.

scope;
The scope into which the application instance shall be exported:

p error indicators

KS The entity instance does not exist.

VL The entity instance is not in the scope.

XS Scope does not exist.

w The transaction is not read-write.

VL The transaction is currently not available.

B The transaction ended abnormally.

RW The SDAI-model access is not read-write:

VL This function is not supported by this‘implementation.
R An underlying system error occurred.

n the SDAI environment

shall be added to Target.export_list,

Remove from export list

pration restores the restriction on the domain of valid references of an application instance by one
those application insfances available within the owning scope. This operation removes the

applicafion instance from theZexport list of a scope.

Input

Object: application_instance;
The application instance whose domain of valid references is to be
restricted.

Target: scope;

The scope containing the application instance in its export list.
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Possible error indicators

EI_NEXS The entity instance does not exist.

EI_NAVL The entity instance is not in the scope.

EI_NEXP The entity instance is not exported.

SC_NEXS Scope does not exist.

TR_NRW The transaction is not read-write.

TR_NAVL The transaction is currently not available.

TR_EAB The transaction ended abnormally.

MX_NRW The SDAI-model access is not read-write.

FN_NAVL This function is not supported by this implementation.
SY_ERR An underlying system error occurred.

Effect on the SDAI environment

Object shpll be removed from Target.export_list.

10.8.7 Scoped delete

This operdtion deletes all application instances within a scope. The implementation shall behave as if the
Delete apglication instance operation had been executed on the application instance owning the specified
scope, and on the application instances owned by that scope, and shall delete the specified scope. If any
of the application instances owned by the specified scope are themselves.scope owners, then these scopes
are similafly deleted. The scoped deletion of these nested scopes continues until no owned application
instance of any nested scope owns a scope.

Input

Object: scope;
The scope containing the application instances to be deleted.

Possible error indicators

SC_NEX$ The scope does not exist.

TR_NRW The transaction is not read-write.

MX_NRW The SDAI-model access is not read-write.

TR_NAVL The-transaction is currently not available.

TR_EAB The transaction ended abnormally.

RP_NOPN The repository is not open.

FN_NAVL This function is not supported by this implementation.
SY_ERR An underlying system error occurred.

The Object.owner application instance shall be deleted.
The application instances that are members of the Object.owned shall be deleted.

Object shall be deleted.
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If any application instances that are members of the Object.owned set are scope owners then the
scope.owners are scope deleted as well.

10.8.8 Scoped copy

This operation creates a new scope, creates copies of the application instances owning and owned by the
specified scope in the specified SDAI-model and populates the scope.owner, owning and export_list
attributes based upon the copied application instances. TargetModel may be the SDAI-model within
which the scope exists or may be another SDAI-model based upon the same schema as the one within

which the op T any-appcatro 5 OWITCU Uy s cU ppt arc the cive op¢
owners then these scopes are similarly copied. The scoped copy of these nested scopes continues until ng
owned gpplication instance of any nested scope owns a scope. All references between application instances
in thesg scopes are reset to reference the newly copied application instances.
Input
Object: scope;
The scope to be copied.
TargetNlodel: sdai_maodel,
The SDAI-model that is to contain the ‘copied scope and application
instances.
Output
NewObject: scope;

The newly created scope.

The scope does nét exist.
The transaction is not read-write.
VL The transaetion is currently not available.

TR_EAl The tranSaction ended abnormaily.
MX_NRW The SDAI-model access is not read-write.
MO_NEXS The-SDAI-model does not exist.

MO_NYLD The SDAI-model and scope are based upon different schemas.
FN_NAVL This function is not supported by this implementation.
SY_ERR An underlying system error occurred.

DAI environment

The Object.owner application instance is copied in TargetModel and set as the NewObject.owner.

The application instances that are members of the Object.owned set are copied in TargetModel and set
as the members of the NewObject.owned set.
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All attributes of the newly created application instances with entity instance values are reset to reference
the copies of the original application instances within the new scope.

If any application instance that are members of the Object.owned set are scope owners then those scopes
are scope copied in TargetModel as well.

10.8.9 Validate scope reference restrictions

This operation determines whether the reference restrictions of all instances in the scope of the identified

a-caticfiad—Thicfian aanacifiad-ceane-aciva Hacin anvnactad

1 t otion volidatac \ NPT 133§ 1+Frad
mstance are-satistica—ritsanction—vataateseacninstanceHne SPCUITICOOCOP T A W oIT as I alry noStocr

scope.

Input

Object: application_instance;
The application_instance that is a scope owner.

Output

Result: logical_value;

TRUE if all restrictions are satisfied, FALSE if reference restrictions are
violated; UNKNOWN if any required €xplicit attribute value was unset
that could reference an entity instance.

Possible drror indicators

EI_NEXS The entity instance does not exist:

TR_NAVIL The transaction is currently not-available.

TR_EAB The transaction ended abnormally.

FN_NAVLL This function is not supported by this implementation.
SY_ERR An underlying systemjerror occurred.

10.9 Type operations

10.9.1 (et complex entity definition

This operation returns the‘constructed complex entity data type, based on the interpretation of EXPRESS
AND and|ANDOR (seeA1.3), that is made up of the specified entity types. The specified entity data types
shall include the minimum set, containing no duplicates, of leaf entity data types required to uniquely
identify the entity"data type to create but may include additional supertypes of those leaf entity data types.
If the SDAI implementation does not construct complex entity types when the schema is processed to
populate [the/SDAI dictionary schema, this operation can validate and construct a new complex

entity_definition.

Input
Types: non_persistent_list_instance;

The list of entity_definition constituent simple entity types of the
complex entity data type.
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Qutput

Complex: entity_definition;

The resulting complex entity definition.

Possible error indicators

SS_NOPN An SDAI session is not open.

ED_NDEF The entity definition is not defined.

ED_NVLD The entity definition combination is invalid.
FN_NAVL This function is not supported by this implementation.
SY_ERR An underlying system error occurred.

Effectlon the SDAI environment

If the ¢

omplex entity type did not exist, Complex, a new instance of entity_definition-is-created.

The atfribute values of Complex shall be set as specified in annex A.

10.9.2 Is subtype of

This ¢

peration determines whether an entity type is a subtype ofyanother entity type. The subtype

relatiopship shall be determined solely on the basis of information from within the data dictionary for the
application schemas.

Input

Type: entity_definition;
The entity data‘type to be tested.

CompType: entity_definition;
The potential supertype to be tested against.

Qutput

Result boolean_value;
The result shall be TRUE if Type is the same as or a subtype of
CompType, or if there exists types A and B such that A is domain
equivalent with B, Type is a subtype of A and B is a subtype of
CompType; otherwise the result shall be FALSE.

Possible error indicators

SS_NOPN An SDAI session is not open.

ED_NDEF The entity definition is not defined.

ED_NDEQ The entity definitions are not from domain equivalent schemas.

FN_NAVL This function is not supported by this implementation.

SY_ERR An underlying system error occurred.
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10.9.3 Is SDAI subtype of

This operation determines whether an entity type is subtype of another entity type. The subtype relationship
shall be determined on the basis of information from within the application schemas and the entity instance
hierarchy defined by the SDAI parameter data schema (see clause 9).

Input

Type:

entity_definition;
The entity data type to be tested

CompTyp

Qutput

Result:

Possible e

SS_NOPN
ED_NDE
FN_NAV
SY_ERR

10941

X
Fror indicators
[
[

entity_definition;
The potential supertype to be tested against.

boolean_value;

The result shall be TRUE if Type is the same @s)or a subtype of
CompType, or if there exists types A and B such that A is domain
equivalent with B and Type is a subtype of A and B is a subtype of
CompType; otherwise the result shall be FALSE.

An SDAI session is not open.

The entity definition is not defined.

This function is not supported bythis implementation.
An underlying system error oceurred.

5 domain equivalent with

This operdtion determines whether an entity data type is domain equivalent with another entity data type.

Input

Type:

CompTyp

Outpu

194

Result:

98

entity_definition;
The entity data type to be tested.

entity_definition;
The entity data type to be tested against.

boolean_value;

TRUE if Type is equal to or a subtype of CompType or if the
external_schema instance associated with the schema_definition of the
native schema of the CompType defines Type to be domain equivalent
with CompType; otherwise the result shall be FALSE.
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Possi mror indicators
SS_NOPN An SDALI session is not open.
ED_NDEF The entity definition is not defined.
FN_NAVL This function is not supported by this implementation.
SY_ERR An underlying system error occurred.
10.10 Entity instance operations
10.10:1-Get-attribute
This operation returns the value of an attribute of an entity_instance. If no value exists for the attribute
(becauge it has never been assigned or has been unset, whether or not the attribute is optional) the value
returnef is not defined by this part of ISO 10303 and the VA_NSET error shall be generated,
If the aftribute of interest is an explicit_attribute with an aggregate instance as its value;/this operation

returns fthe identifier of the aggregate_instance. If the attribute is a derived_attribute and the expression
to derivie the attribute is supported, the value is evaluated and returned accordingto-the expression. If the
evaluatjon result is a, possibly nested, aggregate, a, possibly nested, non-persistent list shall be created and
its identtifier returned. For any nested aggregate in the result, a non-persistent list shall be created. If the
evaluafion result is indeterminate the VA_NSET error shall be generated. If the attribute is an

inversg_attribute and the implementation supports access, a non-persistént list containing the identifiers
of the rpferencing entity instances is created and the identifier of the-non-persistent list is returned. If there
is no referencing entity instance, the non-persistent list shall be empty. If the derived_attribute expression
is not sppported or access to inverse_attributes is not supported, the FN_NAVL error shall be generated.
Input
Object entity_instange;
The entity instance from which to obtain an attribute value.
Attribuge: attribute;
Theyattribute of interest.
Output
Value: primitive;
The value of Attribute in Object.
Possible errordindicators
SS_N(QBEN An SDATI session is not open.
RP_NOPN The repository 1s not open.
TR_NAVL The transaction is currently not available.
TR_EAB The transaction ended abnormally.
EI_NEXS The entity instance does not exist.
AT_NDEF The attribute is not defined.
VA_NSET The explicit value was not set or its derivation was indeterminate.
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FN_NAVL This function is not supported by this implementation.
SY_ERR An underlying system error occurred.

10.10.2 Test attribute

This operation determines whether an attribute of an entity instance has a value. This operation is
applicable to explicit attributes only.

NOTE - This operation is applicable whether or not that attribute is declared to be optional.

Input
Object: entity_instance;
The entity instance whose attribute is to be tested.
Attribute: explicit_attribute;
The attribute to be tested.
Qutput
Result: boolean_value;

TRUE if Attribute has a value in Object; FALSE if it does not.

Possible efror indicators

SS_NOPN An SDALI session is not open.

RP_NOPNN The repository is not open.

TR_NAVL The transaction is currently not-available.

TR_EAB The transaction ended abnormally.

EI_NEXS The entity instance does-fiot exist.

AT_NDEF The attribute is not defined.

FN_NAVL This function is pot supported by this implementation.
SY_ERR An underlying system error occurred.

10.10.3|Find entity instance SDAI-model

This opergtion returns the identifier for the SDAI-model that contains an entity_instance.

Input
Object: entity_instance,;
The instance of interest.
Output
Model: sdai_model;

The sdai_model that contains Object.
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Possible error indicators

MO_NEXS The SDAI-model does not exist.
TR_NAVL The transaction is currently not available.
TR_EAB The transaction ended abnormally.
EI_NEXS The entity instance does not exist.
SY_ERR An underlying system error occurred.

10.10.4 Get instance type

This operation returns the identifier of the entity_definition, as found in the SDAI data dictionary, upon

which fthe specified entity_instance is based.
Input
Objectt entity_instance;
The instance whose entity type is to be retrieved.
Output
Type: entity_definition;

The entity type of which Object is,ah.instance.

Possible error indicators

MX_NDEF The SDAI-model access is not defined.

TR_NAVL The transaction is currently not-available.

TR_EAB The transaction ended abnormally.

EI_NHXS The entity instance does. hot exist.

FN_NAVL This function is not supported by this implementation.
SY_ERR An underlying system error occurred.

10.10.5 Is instance of

This operation determines whether an entity_instance is an instance of exactly the specified entity data
type, ot one of its subtypes;or if the entity_instance is an instance of an entity data type defined to be

domai
(see 6.

Input

Object:

equivalent with-exactly the specified entity data type via an instance of domain_equivalent_type
4.8 and annex AY.

entity_instance;

Type:

fa ) PLUN " P | PP |
1HC CIUL Y TIRLAIICT U DO 1C1ICU.

entity_definition;
The entity type against which to test Object.
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Possible error indicators

boolean_value;

TRUE if the type of Object is the same as Type or if the type of Object
is domain equivalent with Type as defined by an
domain_equivalent_type of the native schema of Type; FALSE if it is
not.

MX_NDEF
TR_NAVLL
TR_EAB
ED_ND

EI_NEXS
FN_NAVL
SY_ERR

10.10.6|Is kind of

The SDAI-model access is not defined.

The transaction is currently not available.

The transaction ended abnormally.

The entity definition is not defined.

The entity instance does not exist.

This function is not supported by this implementation.
An underlying system error occurred.

This operption determines whether an entity_instance is an instance of a particular type or of one of its
subtypes including the case where it is a constituent of a complex subtype;“The subtype relationship shall
be deterntined solely on the basis of information from within the application schemas.

Input

Object:

Type:

Output

Result:

Possible drror indicators

entity_instance;
The entity instance to-be tested.

entity_definition;
The entity type‘against which to test Object.

boolean_value;
The result shall be TRUE if Object is an instance of an entity type that
is the same as or a subtype of Type, or if there exists types A and B such
that A is domain equivalent with B and Object is a kind of A ignoring
domain equivalence and B is a subtype of Type; otherwise the result
shall be FALSE.

MX_NDEF
TR_NAVL
TR_EAB
ED_NDEF
EI_NEXS

102

The SDAI-model access is not defined.
The transaction is currently not available.
The transaction ended abnormally.

The entity definition is not defined.

The entity instance does not exist.
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FN_NAVL This function is not supported by this implementation.
SY_ERR An underlying system error occurred.
10.10.7 Is SDAI kind of

This operation determines whether an entity_instance is an instance of a particular entity type or of one
of its subtypes including the case where it is a constituent of a complex subtype. The subtype relationship
shall be determined on the basis of information from within the application schemas and the SDAI
parameter data schema (see clause 9).

Input
Object: entity_instance;
The entity instance to be tested.
Type: entity_definition;
The entity type against which to test Object.
Output
Result: boolean_value;

The result shall be TRUE if Object is'an instance of an entity type that
is the same as or a subtype of Type;.orif there exists types A and B such
that A is domain equivalent with-B and Object is a kind of A ignoring
domain equivalence and B_igéa subtype of Type; otherwise the result

shall be FALSE.
Possiblg error indicators
MX_NDEF The SDAI-model access-is not defined.
TR_NAVL The transaction is,cutrently not available.
TR_EAB The transaction ended abnormally.
ED_NIDEF The entity definition is not defined.
EI_NEXS The entity instance does not exist.
FN_NAVL This function is not supported by this implementation.
SY_ERR Ananderlying system error occurred.

10.10{8 Find entity'instance users

This opgration returns the identifiers of all the entity instances that reference the specified entity instance
within the spégified set of schema instances and appends them to the resulting non-persistent list. In the

case where. the specified entity instance is referenced multiple times by the same referencing entity
instance; f ity 1

Input

Instance: entity_instance;

The entity instance whose users are requested.
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Domain:

Result:

Possibl

non_persistent_list_instance;
The list of the schema_instances specifying the domain of entity
instances to check as users of the specified Instance.

non_persistent_list_instance;
The pre-existing non-persistent list to which the entity instances who

reference Instance are appended.

rror indicators

SS_NOPI
EI_NEXS
SI_NEXS
AI_NEXS
RP_NOP]
TR_NAV
TR_EAB
FN_NAV
SY_ERR

Effect on

Result sh

10.10.9

This oper}
in the spe

N An SDALI session is not open.
The entity instance does not exist.

The schema instance does not exist.
The list instance does not exist.
N The repository is not open.
L The transaction is currently not available.
The transaction ended abnormally.
L This function is not supported by this implementation.

An underlying system error occurred.

the SDAI environment

h1l contain the entity_instances that use Instance.

Find entity instance usedin

ition returns the identifiers of all the entity instances that reference the specified entity instance
cified role within the SDAI-models associated: with the specified set of schema instances and

appends them to the resulting non-persistent list. This eperation is applicable to attributes whose domain

1s the entif
includes ¢

y type of the specified entity instance, any supertype of that entity type or any defined type that
hat entity type or any supertype of that'entity type in its underlying type. In the case where the

same entity instance references the specified entity instance in the specified role multiple times, the

referencin

Input

Instance:

Role:

g entity instance shall be retutned once for each reference.

entity_instance;
The entity instance whose users are requested.

attribute;
The attribute identifying the role being requested.

Domain:

non—persistentlist_instance;

Result:

104

The list of the schema_instances specifying the domain of entity
instances to check as users of the specified Instance.

non_persistent_list_instance;
The pre-existing, non-persistent list to which entity instances who
reference Instance in the specified Role are appended.

© SO


https://standardsiso.com/api/?name=538221e7f433a626947f0bdf974b1762

© SO

Possible error indicators

SS_NOPN
EI_NEXS
AT_NDEF
SI_NEXS
AI_NEXS
RP_NOPN
TR_NAVL
TR_EAB

ISO 10303-22:1998(E)

An SDAI session is not open.

The entity instance does not exist.

The attribute is not defined.

The schema instance does not exist.

The list instance does not exist.

The repository is not open.

The transaction is currently not available.
The transaction ended abnormally.

This function is not supported by this implementation.
An underlying system error occurred.

Result [shall contain the entity_instances that use Instance.

10.10.10 Get attribute value bound

This operation returns the current value of the population_dependent_bound for a real, string or binary

the exi
the bo

Input

Instanc

T0

Attribuke:

Output

Value:

Possible error indicators

MX_NDEF
VA_NSET
AT_NDEF

ting application schema population is not sufficient to successfully evaluate the expression defining
d value. The EX_NSUP error shall be set if the evaluation.of the expression is not supported by
the implementation.

type f(‘)ithe specified attribute value for the specified entity instance. The®WV A_NSET error shall be set if

entity_instance;
The entity instancefor which the attribute value bound is to be returned.

attribute;
The attribute of Instance whose attribute value bound is to be returned.

integer_value;
The current value of the attribute value bound.

The SDAI-model access is not defined.
The bound value is not set.
The attribute is not defined

TR_NAVL
TR_EAB
EX_NSUP
FN_NAVL
SY_ERR

The transaction is currently not available.

The transaction ended abnormally.

The bound expression evaluation is not supported by this implementation.
This function is not supported by this implementation.

An underlying system error occurred.
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10.10.11 Find instance roles

This operation returns the identifiers of all the attributes of the entity instances that reference the specified
entity instance within the specified set of schema instances and appends them to the resulting non-
persistent list. In the case where the specified entity instance is referenced multiple times by the same
referencing attribute, the referencing attribute shall appear in the result once. In implementations
supporting domain equivalence, attributes defined in external schemas may be included in the result.

NOTE - This function is similar to the EXPRESS RolesOf built-in function (see ISO 10303-11: 15.20).

Input

Instance: entity_instance;
The entity instance whose users are requested.

Domain: non_persistent_list_instance;
The list of the schema_instances specifying the domain of entity
instances to check as users of the specified Instance:

Result: non_persistent_list_instance;

The pre-existing non-persistent list to which instances of attribute that
reference Instance are appended.

Possible efror indicators

SS_NOPN An SDAI session is not open.

EI_NEXS The entity instance does not exist,

SI_NEXS The schema instance does not exist.

AI_NEXS The list instance does not exist.

RP_NOPN The repository is not open.

TR_NAVL The transaction is currently not available.

TR_EAB The transaction ended-abnormally.

FN_NAVL This function is.net supported by this implementation.
SY_ERR An underlying system error occurred.

Effect on the SDAI environment

Result shdll contain the instances of attribute that use Instance.

10.10.12 Find .instance data types

This operdtien returns the identifiers of all the named_types of which the specified entity instance is a
member ahd-appends—them-to-the resultingnon-persistent list—In-implementations—supporting-domais
equivalence, the types from external schemas domain equivalent with the resulting types from the native
schema for the entity instance are included in the result.

NOTE - This function is similar to the EXPRESS TypeOf built-in function (see ISO 10303-11: 15.25).
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Input
Instance: entity_instance;
The entity instance whose types are requested.
Result: non_persistent_list_instance;
The pre-existing non-persistent list to which the types for Instance are
appended.
Possible error indicators
SS_NQPN An SDAI session is not open.
EI_NEKS The entity instance does not exist.
AI_NHXS The list instance does not exist.
RP_N(QPN The repository is not open.
TR_NAVL The transaction is currently not available.
TR_EAB The transaction ended abnormally.
FN_NAVL This function is not supported by this implementation.
SY_ERR An underlying system error occurred.

Effect on the SDAI environment

Result

shall contain the instances of named_type of which Instanceds a member.

10.11) Application instance operations

10.11.1 Copy application instance

This operation creates a copy of the specified application instance in the specified SDAI-model. The values

of attri

putes or elements of aggregates at any.level of nesting in the new instance are set as follows:

—1 for entity instance references, the new instance will reference the same application_instances as
the original;

—1 for simple types, the values are copied;

—t for aggregate instances, new aggregate instances are created.

is not

SDAI-
as dom
the sam

e SDAI-model within which Object exists, then it shall be based upon the same schema as the
odelifr which Object exists or it shall be based upon a schema containing an entity type defined
pin-equivalent with the entity type upon which application_instance is based. Only attributes with

Targe£’lodel is the.SDAI-model to contain the copy of the specified application instance. If TargetModel

¢ attribute.name in the domain CqUIVEICIlf enflfy Eype are set with values. The T arge[Moael and

SDAI-model in which the Object to be copied exists shall both be associated with the same
schema_instance in the case where they are different.

NOTE - This operation creates references between entity instances in the two different SDAI-models if
required.
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Input
Object: application_instance;
The application instance to be copied.
TargetModel: sdai_model;
The SDAI-model that is to contain the copy of Object.
Output
NewObjedt: application_instance;

The newly created copy of Object.

Possible error indicators

TR_NRW| The transaction is not read-write.

TR_NAVL The transaction is currently not available.

TR_EAB The transaction ended abnormally.

MX_NR The SDAI-model access is not read-write.

MX_NDH The SDAI-model access is not defined.

MO_NDEQ The SDAI-model is not domain equivalent with the-application instance.
MO_NEX The SDAI-model does not exist.

The entity instance does not exist.
An underlying system error occurred.

For each aftribute of Object with an aggregate instance as its“value, NewQObject.values shall contain a new
aggregate jnstance with the same contents as that contained in Object.values.

For each aftribute of Object with an entity instange-as its value, NewObject.values shall contain the same
entity_instance as that contained in Object.values.

TargetMqgdel.contents.instances shall ¢contain NewObject.
In the dntity_extent in TargetModel.contents.folders that has entity_extent.definition =

Object.definition, entity_extént.instances shall contain NewObject. This same entity_extent shall also
appear in TargetModel.contents.populated_folders

10.11.2 [Delete application instance

This operdtion‘deletes an application instance. All aggregate instances created as part of the application
instance ot-3 ed aggregate instances within an ageregate instance created as part of the deleted
application instance are deleted. Subsequent to this operation, any attribute values of application instances
defined in application or SDAI schemas that refer to the deleted application instance shall respond as if
their attribute value had been unset (e.g. the Test attribute operation will return FALSE and the Remove
from scope operation will result in the EI_NAVL error in cases where the deleted application instance had
been in a scope). Any application instance referred to by the deleted application instance is not affected.
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Input

Object: application_instance;
The application instance to be deleted.

Possible error indicators

TR_NRW The transaction is not read-write.
TR_NAVL The transaction is currently not available.
TR_EAB The transaction ended abnormally.
MX_NRW The SDAI-model access 1s not read-write.
EI_NEKXS The entity instance does not exist.
SY_ERR An underlying system error occurred.

Effect on the SDAI environment

In the $DAI-model containing Object, Object shall be removed from sdai_model.contents.instances.

In th¢ entity_extent in sdai_model.contents.folders that has entity. extent.definition =

Object.definition, Object shall be removed from entity_extent.instances.

If ¢ntity_extent.instances 18 now empty, it shall be removed
sdai_mpodel.contents.populated_folders for the SDAI-model containing Object.

10.11.3 Put attribute

from

This operation assigns a value to an explicit attribute gf*an application instance. In the case where the
specifigd attribute value was previously an aggregate-instance, this operation shall behave as if the Unset

attribufe value operation were executed on the attribute before the new attribute value is assigned.

Input
Object application_instance;
Thelinstance whose attribute is to be assigned.
Attribyte: explicit_attribute;
The attribute to be assigned a value.
Value: assignable_primitive;

The new value for Attribute in Object.

Possible error indicators

TR_NRW The transaction is not read-write.
TR_NAVL The transaction is currently not available.
TR_EAB The transaction ended abnormally.
MX_NRW The SDAI-model access is not read-write.
EI_NEXS The entity instance does not exist.

AT _NDEF The attribute is not defined.
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AT _NVLD The attribute is not an explicit attribute.
VT_NVLD The value type is invalid.
SY_ERR An underlying system error occurred.

Effect on the SDAI environment

The value

10.11.4

of Attribute in Object shall be Value.

Unset attribute value

This operzition changes the state of the specified attribute, whether optional or not, so that the attribute has
no value in the specified application instance. Subsequent Test attribute operations will return FALSE. {If

the specifi
ones, asso

Input

Object:

Attribute:

Possibl

TR_NRW
TR_NAV
TR_EAB

MX_NRW
EI_NEXS
AT_NDE]
AT_NVL
SY_ERR

Effect on

The value

ed attribute value was previously an aggregate instance, all aggregate instances, including nested
ciated with the attribute in the specified application instance are deleted.

application_instance;
The instance whose attribute is to be unset.

explicit_attribute;
The attribute to be unset.

rror indicators

The transaction is not read-write.

[ The transaction is currently not ayailable.
The transaction ended abnormally.

y The SDAI-model access is not read-write.

The entity instance does net exist.

The attribute is not defined.

D The attribute is not an’explicit attribute.
An underlying system error occurred.

L]

he SDAI environment

of the Attribute in-Object shall be unset.

10.11.5

This opera
an applica
aggregates

Create aggregate instance

tion ctedtes a new, empty aggregate instance as the representation of the specified attribute for
tion instance replacmg any ex1st1ng attribute value. If the attribute domam is an aggregate of

previously an aggregate instance, th1s operatlon behaves as 1f the Unset attrlbute value operatlon were
executed on the attribute before the new aggregate is created. In the case where the domain of the specified
attribute is an EXPRESS SELECT TYPE, the aggregate_primitive provided as input/output shall be a
select_aggregate_instance and the select_aggregate_instance.-data_type shall be set on input with the
defined_type specifying the aggregation_type the operation is to create. The VA_NSET error shall be
set if the operation requested the creation of an array instance that is not an application_indexed_array_-
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instance and the array instance cannot be created because the existing application schema population is
not sufficient to successfully evaluate the expression defining an index value for the array instance. The
EX_NSUP error shall be set if array instance is not an application_indexed_array_instance and the
evaluation of the expression for an array index is not supported by the implementation.

Input

Object:

application_instance;
The application instance whose attribute value is to be set.

Attribu

Inpuv/d

Aggreg

Possibl

TR_NK
TR_NA
TR_EA
MX_N
EI_NE]
AT_NII
AT_NY
VA_NS
EX_NS
SY_ER

Effect ¢

e: explicit_attribute;
The attribute whose value is to be set.

utput

ate: aggregate_primitive;
The aggregate instance that has been created and set)as the value of
Attribute in Object.

p error indicators

W The transaction is not read-write.

\VL The transaction is currently not available.

B The transaction ended abnormally.

RW The SDAI-model access is not read-write.

KS The entity instance does not exist.

DEF The attribute is not defined.

(LD The attribute is not an explicitattribute.

SET The array index value is.not set.

Up The index expression evaluation is not supported by this implementation.

R An underlying system-error occurred.

n the SDAI environment

If Attnl;ute previously had an aggregate_instance as its value in Object, that aggregate_instance, and

any ne

ed aggregate_instance, shall be deleted.

The vajlue of Attribute)in Object shall be Aggregate, that shall be a new, empty aggregate of the

appropi

10.11

iate type for Aftribute.

16 Get persistent label

This operationretu el for the
within the repository containing the SDAI-model containing the application instance. Any subsequent

request
current

for a persistent label for the same application instance shall return the same persistent label in the
or any subsequent SDAI session.
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Input

Object:

Output

Label:

application_instance;
The application instance for which a persistent label is requested.

string_value;
The persistent label for Object.

Possible drror indicators

TR_NEXS
TR_NAVL
TR_EAB
RP_NOPN
EI_NEXS
FN_NAVL
SY_ERR

A transaction has not been started.

The transaction is currently not available.

The transaction ended abnormally.

The repository is not open.

The entity instance does not exist.

This function is not supported by this implementation.
An underlying system error occurred.

10.11.7| Get session identifier

This opefation returns the session identifier for the application instance referenced by the specified

persistent|label.

Input

Label:

Repositoryy:

Qutput

Object:

Possible drror indi¢ators

string_value;
The persistent label‘for Object.

sdai_repository,
The repository where the application instance referenced by Label
exists.

application_instance;
The application instance whose persistent label is Label.

TR_NEXS A transaction has not been started.

TR_NAVIL The transaction is mlrrpnfly not available

TR_EAB The transaction ended abnormally.

RP_NOPN The repository is not open.

RP_NEXS The repository does not exist.

EI_NEXS The entity instance does not exist.

FN_NAVL This function is not supported by this implementation.
SY_ERR An underlying system error occurred.
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10.11.8 Get description
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This operation returns a human readable description for the specified application instance. Any subsequent
request for a description for the same application instance shall return the same description in the current
SDAI session. For implementations where application instances exist in a file encoded according to ISO
10303-21, the form of this description shall be the application instance name followed by one space
followed by the name of the file containing the application instance.

Input

Object

utpu

Label:

Possibl

TR_NI
TR_N
TR_E4
RP_N(
EI_NE
SY_EK

e error indicators

EXS
AVL
\B
DPN
XS
'R

application_instance;
The application instance for which a description is requested.

string_value;
The description for Object.

A transaction has not been started.

The transaction is currently not available.
The transaction ended abnormally.

The repository is not open.

The entity instance does not exist.

An underlying system error occurred.

10.111.9 Validate where rule

This operation determines whether a where.rule'is satisfied for an application instance. The rule may be

one de

may be

entity |

Input

Object

Rule:

Clared directly as part of the entity\.definition upon which the application instance is based or it
one declared on a defined ‘type that constrains the value of an attribute declared in the
definition upon which the application instance is based.

application_instance;
The instance to be validated.

where_rule;
The where rule to be validated for Object.

Output

Result:

logical_value;
TRUE if Rule is satisfied, FALSE if Rule is violated, and UNKNOWN
if Rule expression evaluation value is indeterminate or UNKNOWN.
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Possible error indicators

MX_NDEF The SDAI-model access is not defined.

RU_NDEF The rule is not defined.

EI_NEXS The entity instance does not exist.

TR_NAVL The transaction is currently not available.

TR_EAB The transaction ended abnormally.

EX_NSUP The rule expression evaluation is not supported by this implementation.
FN_NAVL This function is not supported by this implementation.

SY_ERR An underlying system error occurred.

10.11.1¢

This operg

Input

Object:

NonConf:

Output

Result:

Possible e

MX_NDH
EI_NEXS
AI_NEXS
TR_NAV
TR_EAB
FN_NAYV
SY_ERR

10.11.1

D Validate required explicit attributes-assigned

tion determines whether all required explicit attributes of an application instance have(valtes.

application_instance;
The application instance to be validated.

non_persistent_list_instance;
The pre-existing non-persistent list to which the instances of attribute
not conforming to the validation are;appended if Result is FALSE.

boolean_value;

TRUE if all non-optional attributes of Object have values or if Object
has no non-optional attributes; FALSE if any non-optional attribute has
no value in Object.

fror indicators

F The SDAI-medel access is not defined.
The entity instance does not exist.

The list-does not exist.
[ The transaction is currently not available.
The transaction ended abnormally.
[ This function is not supported by this implementation.

An underlying system error occurred.

| Validate inverse attributes

This operation determines whether all cardinality constraints specified in inverse attribute declarations are
satisfied for an application instance.
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Input

Object:

NonCo

Output

Result:

Possibl

MX_N
EI_NE
AI_NE
TR_NA
TR_EA
EX_NS
FN_NA
SY_ER

10.11

This op
instanc

Input

Object:

NonCo

nf:

ISO 10303-22:1998(E)

application_instance;
The instance to be validated.

non_persistent_list_instance;

The pre-existing non-persistent list to which instances of
inverse_attribute whose members are those attributes not conforming
to the validation are appended if Result is FALSE.

b error indicators

DEF
XS
XS
A\ VL
B
UP
\VL
R

nf:

boolean_value;

TRUE if all INVERSE attribute constraints for Object are satisfied or
if Object has no INVERSE attributes; FALSE if any, INVERSE
constraint is violated.

The SDAI-model access is not defined.

The entity instance does not exist.

The list does not exist.

The transaction is currently not available.

The transaction ended abnormally.

The bound expression evaluation is net supported by this implementation.
This function is not supported by this'implementation.

An underlying system error occurred.

112 Validate explicit attributes references

eration determines whether all of the-entity instances that are values of attributes of an application
e are of a valid entity data type for those attributes.

application_instance;
The instance to be validated.

non_persistent_list_instance;
The pre-existing non-persistent list to which instances of attribute
whose members are those attributes not conforming to the validation are
appended if Result is FALSE.

Output

Result:

logical_value;

TRUE if no attribute of Object that has an entity instance value has a
value of an incorrect type or if Object has no attributes that reference
entity instances; FALSE if any attribute has a value that is an entity
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Possible error indicators

instance of an incorrect type; and UNKNOWN if any required explicit

attribute value is unset that could reference an entity instance.

MX_NDEF The SDAI-model access is not defined.

EI_NEXS The entity instance does not exist.

AI_NEXS The list does not exist.

TR_NAVL The transaction is currently not available.

TR_EAB The transaction ended abnormally.

FN_NAVL This function is not supported by this implementation.
SY_ERR An underlying system error occurred.

10.11.13 Validate aggregates size

This opergtion determines whether the number of members, or valid index values for array instances, of
any attribllt)es of the specified application instance meet the constraints specified in the declared types of

these attri

utes. The VA_NSET error shall be set if the existing application schema population is not

sufficient [to successfully evaluate the expression defining a bound value. The EX_NSUP error shall be
set if the gvaluation of the expression is not supported by the implementation.

Input

Obiject:

NonConf:

Qutput

Result:

Possible efror indicators

MX_NDBE=________ The SDAL-modelaccessisnot-defined-

VA_NSET
EI_NEXS
AI_NEXS
TR_NAVL
TR_EAB
EX_NSUP

116

application_instance;
The instance of interest.

non_persistent_list_instance;
The pre-existing non-persistent list to which instances of attribute
whose members are:those attributes not conforming to the validation are
appended if Result is FALSE.

logical value;

TRUE if all aggregate size constraints are satisfied for aggregate
instances that are values of attributes of Object or if Object has no
attribute values that are aggregate instances; FALSE if at least one size
constraint is not satisfied; and UNKNOWN if a bound expression
evaluation value is indeterminate or UNKNOWN.,

The bound value is not set.

The entity instance does not exist.

The list does not exist.

The transaction is currently not available.

The transaction ended abnormally.

The bound expression evaluation is not supported by this implementation.
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FN_NAVL This function is not supported by this implementation.
SY_ERR An underlying system error occurred.

10.11.14 Validate aggregates uniqueness

This operation determines whether all the members are unique in any aggregate instance that is a value of
any attribute whose declared type requires this uniqueness. This validation is performed for all attributes
of a particular instance. Uniqueness is determined by instance identifier comparison (see ISO 10303-11:
12.2. 2) in cases where ent1ty instances are the elements of the aggregate The VA_NSET error shall be set
if the existing-apg . S S 2 S
defining a bound value The EX NSUP error shall be set 1f the evaluatlon of the expression is not
support ,d by the implementation.

Input

Object: application_instance;
The instance to be validated.

NonConf: non_persistent_list_instance;
The pre-existing non-persistent list to which instances of attribute
whose members are those attributes not conforming to the validation are
appended if Result is FALSE.

Qutput

Result: boolean_value;

TRUE if all aggregate uniqueness constraints are satisfied or Object had
no aggregate instances as attribute values; FALSE if at least one
aggregate uniqueness constraint is not satisfied.

Possiblé¢ error indicators

MX_NDEF The SDAI-nodel access is not defined.

EI_NEXS The entity instance does not exist.

Al_NEKS The list does not exist.

TR_NAVL Thétransaction is currently not available.

TR_EAB The transaction ended abnormally.

VA_NSET The bound value is not set.

EX_NSUP The bound expression evaluation is not supported by this implementation.
FN_NAVL This function is not supported by this implementation.

SY_ERR An underlying system error occurred.

10.11.35-Validate-array not optional

This operation determines whether array instances whose array type declaration does not allow optional
elements have values at all index positions. This validation is performed for all attributes of the specified
application instance having array instances as their values. The VA_NSET error shall be set if the existing
application schema population is not sufficient to successfully evaluate the expression defining a bound
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value. The EX_NSUP error shall be set if the evaluation of the expression is not supported by the
implementation.

Input

Object: application_instance;
The instance to be validated.

NonConf: non_persistent_list_instance;
The pre-existing non-persistent list to which instances of attribute
whose members are those attributes not conforming to the validation are
appended if Result is FALSE.

Qutput

Result: boolean_value;

TRUE if all array instances that cannot have unset positions in fact have
values at all index positions, or if all array instances representing
attributes of Object are declared to contain optienal elements, or if
Object has no attributes with array instance values; FALSE if at least
one array instance attribute value that is notdeclared to contain optional
elements is missing at least one element or if the array instance upper or
lower bound conflicts with the array.type declaration.

Possible eyror indicators

MX_NDHF The SDAI-model access is not defined.

VA_NSET The array index value is not set:

EI_NEXS The entity instance does not €xist.

AI_NEXS The list does not exist.

TR_NAVL The transaction is currently not available.

TR_EAB The transaction ended’abnormally.

EX_NSUP The index expression evaluation is not supported by this implementation.
FN_NAVL This function 1§ not supported by this implementation.

SY_ERR An underlying system error occurred.

10.11.1¢ Validate string width

This operption determines whether strings that are attribute values are of the specified width. This
validation is performed for all attributes of a particular instance with a string as their value. The VA_NSET
error shall[be set.if\the existing application schema population is not sufficient to successfully evaluate the
expressior] defining the width value. The EX_NSUP error shall be set if the evaluation of the expression
is not supported by the implementation

Input

Object: application_instance;
The instance to be validated.
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Qutput

Result:

ISO 10303-22:1998(E)

non_persistent_list_instance;
The pre-existing non-persistent list to which instances of attribute
whose members are those attributes not conforming to the validation are
appended if Result is FALSE.

logical_value;
TRUE if all attribute string values are of the correct width; FALSE if at
least one attribute string value violates the declared width; and

Possible error indicators

UNKNOWN 1I a derived attribute value expression evaluation value 1s
indeterminate.

The SDAI-model access is not defined.

The bound value is not set.

The entity instance does not exist.

The list does not exist.

The transaction is currently not available.

The transaction ended abnormally.

The bound expression evaluation is not supported by this implementation.
This function is not supported by this implémentation.

An underlying system error occurred.

10.11.17 Validate binary width

This operation determines whether BINARY values-for attributes are of the specified width. This

validat;

n is performed for all attribute binary values of a particular instance. The VA_NSET error shall

be set if the existing application schema population is not sufficient to successfully evaluate the expression
defini:g the width value. The EX_NSUP-etror shall be set if the evaluation of the expression is not

suppo
Input

Object

NonCanf:

ed by the implementation.

application_instance;
The instance to be validated.

non_persistent_list_instance;
The pre-existing non-persistent list to which instances of attribute
whose members are those attributes not conforming to the validation are
appended if Result is FALSE.

Qutput

Result:

logical_value;
TRUE if all attribute binary values are of the correct width; FALSE if at
least one attribute binary value violates the declared width; and
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UNKNOWN if a derived attribute value expression evaluation value is

indeterminate.
Possible error indicators
MX_NDEF The SDAI-model access is not defined.
VA_NSET The bound value is not set.
EI_NEXS The entity instance does not exist.
Al_NEXS The list does not exist.
TR_NAVL The transaction is currently not available.
TR_EAB The transaction ended abnormally.
EX_NS[‘{E The bound expression evaluation is not supported by this implementation.
FN_NA This function is not supported by this implementation.
SY_ERR An underlying system error occurred.

10.11.18 Validate real precision

This operation determines whether real values for attributes are of the specified minimum precision. This
validation|is performed for all attributes of a particular instance with real values. The VA_NSET error shall
be set if the existing application schema population is not sufficient to successfully-evaluate the expression
defining the precision value. The EX_NSUP error shall be set if the evaluation of the expression is not
supported by the implementation.

Input

Object: application_instance;
The instance to be validated.

NonConf non_persistent_list_instance;
The pre-existing non-persistent list to which instances of attribute
whose members are those attributes not conforming to the validation are
appended-if Result is FALSE.

Output

Result: logical_value;

TRUE if all attribute real values are of at least the declared precision;
FALSE if at least one attribute real value violates the declared precision;
and UNKNOWN if a derived attribute value expression evaluation value
is indeterminate.

Possible drrorindicators

MX_NDEF The SDAI-model access is not defined.

VA_NSET The bound value is not set.

EI_NEXS The entity instance does not exist.

AI_NEXS The list does not exist.

TR_NAVL The transaction is currently not available.

TR_EAB The transaction ended abnormally.

EX_ NSUP The bound expression evaluation is not supported by this implementation.
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This function is not supported by this implementation.
An underlying system error occurred.

10.12 Entity instance aggregate operations

10.12.1 Get member count

This operation returns the number of elements contained in an aggregate instance, or, if the aggregate
instance is an array instance, the size of the array instance.

Input

Aggregdate:

OQutput

Result:

Possible error indicators

aggregate_instance;
The aggregate to be counted.

integer_value;
The number of elements currently contained in;-of in the case of an array
instance the size of, Aggregate.

MX_NDEF The SDAI-model access is not defined.
AI_NEKXS The aggregate instance does not exist:
TR_NAVL The transaction is currently not available.
TR_EAB The transaction ended abnormally.
SY_ERR An underlying system error occurred.
10.12}2 Is member

This operation determines whether the'specified value is an element in the specified aggregate instance.

Input
Aggregpte: aggregate_instance;
The aggregate instance against which to test.
Value: primitive;
The value for which to test.
Output
Result: boolean_value;

Possible error indicators

MX_NDEF

TRUE if Value is contained in Aggregate; otherwise FALSE.

The SDAI-model access is not defined.
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AI_NEXS The aggregate instance does not exist.
TR_NAVL The transaction is currently not available.
TR_EAB The transaction ended abnormally.
SY_ERR An underlying system error occurred.

10.12.3 Create iterator

This operation creates a new iterator over an aggregate instance. The iterator is initially set as if a
Beginning operation had been performed, so that no member is referenced as the current member.

Input
Aggregatg: aggregate_instance;
The aggregate instance for which a new iterator is to be created.
OQutput
Iterator: iterator;

The newly created iterator over Aggregate.

Possible drror indicators

MX_NDEF The SDAI-model access is not defined.
AI_NEX$ The aggregate instance does not exist.
TR_NAV[L The transaction is currently not available.
TR_EAB The transaction ended abnormally.
SY_ERR An underlying system error occurfed.

Effect on the SDAI environment
Iterator ghall be a new iterator defined on Aggregate.

Iterator ghall be positioned at the beginning of Aggregate and it shall have no current member.

10.12.4|Delete iterator

This operation deletes an exiSting iterator.

Input

Iterator: iterator;
The iterator to be deleted.

Possible error indicators

IR_NEXS The iterator does not exist.

TR_NAVL The transaction is currently not available.
TR_EAB The transaction ended abnormally.
SY_ERR An underlying system error occurred.
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Effect on the SDAI environment

Iterator shall no longer exist.

10.12.5 Beginning

This operation positions an iterator at the beginning of its subject aggregate instance so that there is no
current member. For ordered collections, this operation positions the iterator so that a Next operation will
make the first member of the aggregate instance the current member. For unordered collections this

operatipn (see 10.12.6). For unordered collections the first, or next, member determination is left to the

Iteraton: iterator;
The iterator to be positioned.

Possible error indicators

MX_NDEF The SDAI-model access is not defined.
AI_NHXS The aggregate instance does not exist.
IR_NEKXS The iterator does not exist.

TR_NAVL The transaction is currently not available:
TR_EAB The transaction ended abnormally.
SY_ERR An underlying system error occurred.

Iteratdr shall be positioned at the beginning of Iterator.subject, so that there is no current member.
10.12.6 Next

This operation positions an iteratdr so that it has a new current member. The iterator behaves as follows:

—t if the iterator is at the)beginning of the subject aggregate instance, this operation makes the first
member the current.onie;

— if the iterator is positioned at the last member of the subject aggregate instance or at the end of the
aggregate instance or if the aggregate instance is empty, the iterator is set to the end of the aggregate
inptanee,and there is no current member;

—If e Tterator s subject aggregare IMSance 1S an ordered collecton, the NEw CUrTent Member 15 the
member immediately following the present one, unless the present one is the last. If this is the case,
then the iterator is set so that a Previous operation will set the last member of the subject aggregate
instance to be the current;

— if the iterator’s subject aggregate instance is an unordered collection, the implementation tracks
which members have been visited such that multiple invocations of the Next operation move the
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iterator through all members of the subject aggregate instance without repetition. The determination
of which of the remaining members is the next member is left to the implementation.

Input

Iterator: iterator;
The iterator to be positioned.

Output

Result: boolean_value;
TRUE if Iterator is set with a new current member; FALSE if Iterator
is not set with a new current member as no succeeding aggregate
member exists.

Possible drror indicators

MX_NDEF The SDAI-model access is not defined.

AI_NEX$ The aggregate instance does not exist.

IR_NEX$ The iterator does not exist.

TR_NAWVL The transaction is currently not available.

TR_EAB The transaction ended abnormally.

SY_ERR An underlying system error occurred.

Effect on|the SDAI environment

Iterator phall be positioned so that its current member istthe one immediately following the current

member Before invocation of this operation, as described.above.

Iterator.position is incremented.

10.12.7| Get current member
This operption returns the value of the current member referenced by an iterator.
Input
Iterator: iterator;

The iterator specifying the aggregate instance and member to return.
Output
Value: primitive;

The current member referenced by Iterator.
Possible error indicators
MX_NDEF The SDAI-model access is not defined.
AI_NEXS The aggregate instance does not exist.
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AI_NSET The aggregate instance is empty.

IR_NEXS The iterator does not exist.

IR_NSET The iterator has no current member set.
VA_NSET The current member array position value is not set.
TR_NAVL The transaction is currently not available.
TR_EAB The transaction ended abnormally.

SY_ERR An underlying system error occurred.

10.12.8 Get value bound by iterator

the ag

This ofration returns the value of the population_dependent_bound for a real, string or binary type fop

regate element value specified by the iterator. The VA_NSET error shall be set if the existing

application schema population is not sufficient to successfully evaluate the expression defining the-bound
value. The EX_NSUP error shall be set if the evaluation of the expression is not supported'by the
implementation.
Input
Iterator] iterator;
The iterator specifying the aggregate element\alue for which the value
bound is to be returned.
Qutput
Value: integer_value;
The value of the aggregate element value bound.
Possible error indicators
MX_NDEF The SDAI-model access-is not defined.
VA_NSET The population dependent bound value is not set.
IR_NEKS The iterator does not exist.
AI_NEKXS The aggregate\instance does not exist.
VT_NYLD The bound.value type is not population dependent.
TR_NAVL The transaction is currently not available.
TR_EAB The transaction ended abnormally.
EX_NSUP The bound expression evaluation is not supported by this implementation.
SY_ERR An underlying system error occurred.
10.12{9 Get-lower bound
This operation returns the value of the population_dependent_bound for the lower bound, or lower

index,

el e ard PO +~ 1 1 4} +~ Lo 4l 1. - 1 Tl
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VA_NSET error shall be set if the existing application schema population is not sufficient to successfully
evaluate the expression defining the bound value. The EX_NSUP error shall be set if the evaluation of the
expression is not supported by the implementation.
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Input

Aggregate: aggregate_instance;
The aggregate instance for which the lower bound value is to be
returned.

Output

Value: integer_value;

The value of the lower bound or lower index.

Possible error indicators

MX_NDHF The SDAI-model access is not defined.

AI_NEXS The aggregate instance does not exist.

VA_NSE[ The population dependent bound value is not set.

VT_NVLD The bound value type is not population dependent.

TR_NAVLL The transaction is currently not available.

TR_EAB The transaction ended abnormally.

EX_NSUP The bound expression evaluation is not supported by thissimplementation.
SY_ERR An underlying system error occurred.

10.12.10 Get upper bound

This operption returns the value of the population_dependentcbound for the upper bound, or upper
index, of the specified aggregate instance based upon the current.population of the application schema. The
VA_NSET error shall be set if the existing application schema‘population is not sufficient to successfully
evaluate tIe expression defining the bound value. The EX NSUP error shall be set if the evaluation of the

expression is not supported by the implementation.
Input
Aggregatg: aggregate_instance;
The (aggregate instance for which the upper bound value is to be
returned.
utput
Value: integer_value;

The value of the upper bound or upper index.

Possible erroriindicators

MX_NDEF The SDAI-model access is not defined.

AI_NEXS The aggregate instance does not exist.

VA_NSET The population dependent bound value is not set.
VT_NVLD The bound value type is not population dependent.
TR_NAVL The transaction is currently not available.
TR_EAB The transaction ended abnormally.
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EX_NSUP The bound expression evaluation is not supported by this implementation.
SY_ERR An underlying system error occurred.

10.13 Application instance aggregate operations

10.13.1 Create aggregate instance as current member

This operation replaces the value of the current member of an aggregate instance with a new, empty
aggregate 1nstance Ifthe pre-ex1st1ng value was an aggregate instance, it is deleted along with any nested
aggregate p 2 ; ; V3

membey for the specified 1terator In the case where the domain of the aggregate assomated with the
specified iterator is an EXPRESS SELECT TYPE, the aggregate_primitive provided as input/output shall
be a select_aggregate_instance and the select_aggregate_instance.data_type shall be set on‘input to
specify|the TYPE the operation is to create. The VA_NSET error shall be set if the operation requested
the creftion of an array instance that is not an application_indexed_array_-instanceCand the array
instancg cannot be created because the existing application schema population iscnot sufficient to
successfully evaluate the expression defining an index value for the array instance. The EX_NSUP error
shall b¢ set if array instance is not an application_indexed_array_instance and.the evaluation of the
expression for an array index is not supported by the implementation.

Input
Iterator iterator;
The iterator on specifying the aggregate and current member to replace.
InpuvQutput
NewAggregate: aggregate_primitive

The new aggregate instance that has been created as the current member.

Possible error indicators

TR_NRW The transaction is not read-write.

TR_NAVL The tranSaction is currently not available.

TR_EAB The tfansaction ended abnormally.

MX_NRW The.SDAI-model access is not read-write.

AI_NEKXS The aggregate instance does not exist.

IR_NEKS The iterator does not exist.

IR_NSET The iterator has no current member set.

VA_NSET The population dependent array instance index value is not set.
EX_NSUP The index expression evaluation is not supported by this implementation.
SY_ERR An underlying system error occurred.

Effect on the SDAI environment

NewAggregate shall be added to the contents of Iterator.subject replacing the pre-existing
Iterator.current_member value.

Iterator.current_member is set to reference NewAggregate.

127


https://standardsiso.com/api/?name=538221e7f433a626947f0bdf974b1762

ISO 10303-22:1998(E)

If the pre-existing current member was an aggregate_instance, it is deleted. Any aggregate_instance that
was a nested member of the deleted aggregate_instance is deleted.

10.13.2 Put current member

This operation replaces the value of the current member of an aggregate instance with the specified value.
If the existing value was an aggregate_instance, it is deleted along with any nested aggregate_instance
it contained. The new value replaces the pre-existing value as the current member for the specified iterator.

Input

Iterator: iterator;
The iterator identifying the member of the aggregate instance to be
modified.

Value: assignable_primitive;

The value to be set in the subject member of Iterator.

Possible elrror indicators

TR_NRW The transaction is not read-write.
TR_NAVL The transaction is currently not available.
TR_EAB The transaction ended abnormally.
MX_NRW The SDAI-model access is not read-write.
VT_NVLD The value type is invalid.

AI_NEXS The aggregate instance does not exist.
AI_NSET The aggregate instance is empty.
IR_NEXS The iterator does not exist.

IR_NSET] The iterator has no current ‘member set.
SY_ERR An underlying system error occurred.

Effect on the SDAI environment

Value shall be added to the ~content of Iterator.subject replacing the pre-existing
Iterator.dqurrent_member value:

Iterator.qurrent_membersset to reference Value.

If the pre-gxisting current member was an aggregate_instance, it is deleted. Any aggregate_instance that
was a nesfed member'of the deleted aggregate_instance is deleted.

10.13.3|Remove current member

This operation removes the current aggregate member referenced by an iterator. The iterator is left
positioned as if a Next operation had been invoked before the member was removed. This operation shall
fail when applied to an array_instance. If referenced member was an aggregate_instance, it is deleted
along with any nested aggregate_instance it contained.
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Input
Iterator: iterator;
The iterator identifying the aggregate and member to be removed.
Qutput
Result: boolean_value;

TRUE if Iterator is set with a new current member; FALSE if Iterator
is not set with a new current member as no succeeding aggregate

member exists.
Possible error indicators
TR_NRW The transaction is not read-write.
TR_NAVL The transaction is currently not available.
TR_EAB The transaction ended abnormally.
MX_NRW The SDAI-model access is not read-write.
AI_NHEXS The aggregate instance does not exist.
AI_NVLD The aggregate instance is an array.
IR_NEKXS The iterator does not exist.
IR_NSET The iterator has no current member set.
SY_ERR An underlying system error occurred.

Iteratgr.current_member shall be removed from Iterator.subject.

Iteratqr.current_member shall be positioned asdf a Next operation had been applied before the pre-
existing member was removed.

10.14 Application instance unordered collection operations

10.14.1 Add unordered

This operation adds a value-as a member of an unordered collection.

Input
Aggregate: unordered_collection;

The bag or set into which Value shall be added.
Value: assigmable_primmitive;

The value to be added to Aggregate.
Possible error indicator:

TR_NRW The transaction is not read-write.
TR_NAVL The transaction is currently not available.
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TR_EAB The transaction ended abnormally.

MX_NRW The SDAI-model access is not read-write.

AI_NEXS The aggregate instance does not exist.

AI_NVLD The aggregate instance is not an unordered collection.
VT_NVLD The value type is invalid.

SY_ERR An underlying system error occurred.

Effect on the SDAI environment

Value shall be added as a member of Aggregate.contents.

10.14.2 ICreate aggregate instance unordered

This operation adds a new, empty aggregate instance as a member of an existing unordered collection’ In
the case where the domain of the specified aggregate instance is an EXPRESS SELECT TYPE, the
aggregatg_primitive provided as input/output shall be a select_aggregate_instance-’ and the
select_ag;regate_instance.data_type shall be set on input to specify the TYPE the operation is to create.
The VA_NSET error shall be set if the operation requested the creation of an array instance that is not an
applicatign_indexed_array_instance and the array instance cannot be created bécause the existing
application schema population is not sufficient to successfully evaluate the expression defining an index
value for| the array instance. The EX_NSUP error shall be set if<array instance is not an
applicatign_indexed_array_instance and the evaluation of the expression for an array index is not
supported [by the implementation.

Input

Aggregatef unordered_collection;
The aggregate instance-into which a value is to be added.

Input/Output

NewAggregate: aggregate: primitive;
The new aggregate instance that has been added to Aggregate.

Possible etror indicators

TR_NRW, Thétransaction is not read-write.

TR_NAVL The transaction is currently not available.

TR_EAB The transaction ended abnormally.

MX_NRW The SDAI-model access is not read-write.

AI_NEXS The aggregate instance does not exist.

AI_NVLD The aggregate instance is not an unordered collection.

VA_NSE] The Pnpn]minn dPPPn{‘IPnf array instance index value is not set
EX_NSUP The index expression evaluation is not supported by this implementation.
SY_ERR An underlying system error occurred.

Effect on the SDAI environment

NewAggregate shall be a new, empty aggregate instance of the member type of Aggregate.
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NewAggregate shall be added as a member of Aggregate.contents.

10.14.3 Remove unordered

This operation removes one occurrence of the specified value from the contents of an unordered collection.
If the member being removed is an aggregate instance, it and any nested aggregate instances are deleted.

Input
Aggregate: unordered_collection;

The bag or set from which Value shall be removed.
Value: primitive;

The value to be removed from Aggregate.
Possible error indicators
TR_NRW The transaction is not read-write.
TR_NAVL The transaction is currently not available.
TR_EAB The transaction ended abnormally.
MX_NRW The SDAI-model access is not read-write.
AI_NEXS The aggregate instance does not exist.
AI_NVLD The aggregate instance is not an unordered, collection.
VA_NEXS The value does not exist in the aggregdte-instance.
VT_NYLD The value type is invalid.
SY_ERR An underlying system error occurred.
Effect on the SDAI environment
Value shall be removed as a member of Aggregate.contents.
10.15 Entity instance ordered collection operations
10.15.1 Get by index
This operation returns the- valuie of the member at a particular index position in an ordered collection.
Input
Aggregate: ordered_collection;

The array or list from which to return a value.
Index: integer_value;

The array index or list position from which the value is to be returned.
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Output

Value:

primitive;
The value at the position Index in Aggregate.

Possible error indicators

MX_NDEF The SDAI-model access is not defined.
AI_NEXS The aggregate instance does not exist.
AI_NVLD The aggregate instance is not an ordered collection.
IX_NVL The index position is invalid.
VT_NV The value type is not integer.
TR_NA The transaction is currently not available.
TR_EAB The transaction ended abnormally.
SY_ERR An underlying system error occurred.
10.15.2|End
This operation positions an iterator on an ordered collection so that there is no currenmember and so that
a Previous operation will cause the last member in the ordered collection to become the current member.
Input
Iterator: iterator;
The iterator to be positioned.
Possible drror indicators
AI_NEXS$ The aggregate instance does'not exist.
AI_NVLD The aggregate instance istnot an ordered collection.
IR_NEXS The iterator does not-exist.
TR_NAVLL The transaction is currently not available.
TR_EAB The transaction.ended abnormally.
SY_ERR An underlying system error occurred.
Effect onthe SDAI environment
Iterator ghall be positioried at the end of Iterator.subject, such that there is no current member.
10.15.3|Previous
This operption‘sets the preceding member of an ordered collection as the new current member. If the
iterator was-at-the-end-ofthesubjeetageregatetnstanceinwhich-case-there-ts nocurrent-member—this
operation causes the last member of the aggregate instance to become the current member. If the iterator
was positioned at the first member of the subject aggregate instance, or at the beginning of the aggregate

instance o
and there
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Input
Iterator: iterator;
The iterator to be positioned.
Output
Result: boolean_value;

TRUE if there is a member at the new current position; it returns FALSE
if the iterator has been positioned at the beginning of the aggregate.

Possible error indicators

AI_NEKS The aggregate instance does not exist.

AI_NVLD The aggregate instance is not an ordered collection.
IR_NEKS The iterator does not exist.

TR_NAVL The transaction is currently not available.

TR_EAB The transaction ended abnormally.

SY_ERR An underlying system error occurred.

Effect ¢n the SDAI environment

Iterator shall be positioned such that its current member is the one immediately preceding the current
membef before invocation of this operation, as described above.

10.154 Get value bound by index

This opgration returns the value of the population_dependent_bound for a real, string or binary type for
the aggregate element value at the specified index pésition. The VA_NSET error shall be set if the existing
application schema population is not sufficient fo:successfully evaluate the expression defining the bound
value. The EX_NSUP error shall be set if the evaluation of the expression is not supported by the
implementation.

Input

Aggregnte: ordered_collection;
The aggregate instance containing the element value for which the value
bound is to be returned.

Index: integer_value;
The index position specifying the aggregate element value for which the
value bound is to be returned.

Output

Value: integer_value;

The value of the aggregate element value bound.
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Possible error indicators

MX_NDEF The SDAI-model access is not defined.
AI_NEXS The aggregate instance does not exist.
VA_NSET The population dependent aggregate bound value is not set.
IX_NVLD The index position is invalid.
VT_NVLD The value type is invalid.
TR_NAVL The transaction is currently not available.
TR_EAB The transaction ended abnormally.
EX_NSUP The bound expression evaluation is not supported by this implementation.
FN_NAVL This function is not supported by this implementation.
SY_ERR| An underlying system error occurred.
10.16 Application instance ordered collection operations
10.16.1 Put by index
This operation replaces a member value at a particular index position in an ordered collection. If the
previous [value was an aggregate_instance, it is deleted along with any nested ‘aggregate_instance it
contained.
Input
Aggregatg: ordered_collection;

The array or list to be modified.
Index: integer_value;

The array index or list position for the member.
Value: assignable_primitive;

The value fo be set into Aggregate at Index.
Possible ¢rror indicators
TR_NRW The transaction is not read-write.
TR_NAVYL The-transaction is currently not available.
TR_EAB The transaction ended abnormally.
MX_NRW The SDAI-model access is not read-write.
AI_NEX§S The aggregate instance does not exist.
AI_NVLD The aggregate instance is not an ordered collection.
IX_NVLD The index position is invalid.
VT_NVLD The value type is invalid.
SY_ERR AT Underying SyStent error occurred.

Effect on the SDAI environment

The member of Aggregate at position Index shall be Value.
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10.16.2 Create aggregate instance by index

This operation replaces an existing member of an ordered collection with a new, empty aggregate instance.
The member to replace is specified by its integer index position within the ordered collection. If the pre-
existing member was an aggregate instance, it is deleted along with any nested aggregate_instance it
contained. In the case where the domain of the specified aggregate instance is an EXPRESS SELECT
TYPE, the aggregate_primitive provided as input/output shall be a select_aggregate_instance and the
select_aggregate_instance.data_type shall be set on input to specify the TYPE the operation is to create.
The VA_NSET error shall be set if the operatlon requested the creation of an array instance that is not an
appl]ca' i B2 ArTa ANCe_Ca 0 > ecause e_p
applicatjon schema populatron is not sufficient to successfully evaluate the expression defining an indeX
value for the array instance. The EX _NSUP error shall be set if array instance is notOan
application_indexed_array_instance and the evaluation of the expression for an array index ‘is‘not
supported by the implementation.

Input
Aggregate: ordered_collection;

The aggregate instance containing the member to be replaced.
Index: integer_value;

The array index or list position for the'member to be replaced.

Input/Olitput

NewAgpregate: aggregate_primitive;
The new aggregate instance that has been added to Aggregate at the
position specified by-Index.

Possiblg error indicators

TR_NRW The transaction is not read-write.

TR_NAVL The transaction is currently not available.

TR_EAB The transaction ended abnormally.

MX_NRW The SPAI-model access is not read-write.

AIL_NEXS The aggregate instance does not exist.

AI_NVLD The aggregate instance is not an ordered collection.

IX_NVLD The index position is invalid.

VA_NSET The population dependent array instance index value is not set.
EX_NSUP The index expression evaluation is not supported by this implementation.
SY_ERR An underlying system error occurred.

Effect on-the SDAL environment

NewAggregate shall be a new, empty aggregate instance of the member type of Aggregate.

NewAggregate shall be a member of Aggregate, at the position specified by Index.
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10.17 Entity instance array operations

10.17.1 Test by index

This operation determines whether a value is set for the member at a particular index position in an array

instance.

Input

Aggregate

Index:

Qutput

Result:

Possible e

AI_NEXS
AI_NVLD
IX_NVLD
TR_NAV]
TR_EAB
SY_ERR

10.17.2

ror indicators

3 B,
array—instanece:

The array instance to be tested.

integer_value;
The index position to be tested in Aggregate.

boolean_value;
TRUE if a value is set at the position Index in Aggregate; FALSE if no
value is set.

The aggregate instance does not exist.
The aggregate instance is not an array:
The index position is invalid.

The transaction is currently not available.
The transaction ended abnormally.

An underlying system error‘eccurred.

Test current member

This operafion determines whether a value'is set for the member at a particular position in an array instance

as specifie

Input

Iterator:

Output

d by an iterator.

iterator;
The iterator specifying the position in the array to be tested.

Result:

Possible error indicators

AI_NEXS
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boolean_value;
TRUE if a value is set at the position specified by Iterator in the array;
FALSE if no value is set.

The aggregate instance does not exist.
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AI_NVLD
IR_NEXS
IR_NSET
TR_NAVL
TR_EAB

SY_ER

R
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The aggregate instance is not an array.
The iterator does not exist.

The iterator has no current member set.
The transaction is currently not available.
The transaction ended abnormalily.

An underlying system error occurred.

10.17.3 Get lower index

ThiSOpF" efnms the va _ _| A X
stance based upon the population of the application schema that existed when the array instance
pated, or as modified by the most recent Reindex array or Reset array index operations on_the

array in
was cr
specifie

Input

Array:

Output

Value:

d array instance.

array_instance;
The array instance for which the lower index valae)is to be returned.

integer_value;
The value of the lower index.

The SDAI-model access is notdefined.

The aggregate instance does-hot exist.

The aggregate instance is.not a population dependent array.
The transaction is currently not available.

The transaction ended abnormally.

This function is not’ supported by this implementation.

An underlying\system error occurred.

array_instance;
The array instance for which the upper index value is to be returned.
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Qutput

Value:

Possible error indicators

integer_value;
The value of the upper index.

MX_NDEF The SDAI-model access is not defined.

AI_NEXS The aggregate instance does not exist.

AI_NVLD The aggregate instance is not a population dependent array.
TR_NAVL The transaction is currently not available.

TR_EAB The transaction ended abnormally.

FN_NAVL This function is not supported by this implementation.
SY_ERR An underlying system error occurred.

10.18 Ajpplication instance array operations

10.18.1

Unset value by index

This operdtion changes the value of a member of the specified array instance atthe specified position so

that the arj
Value ope]
is deleted

Input

Aggregatg:

Index:

Possibl

TR_NRW
TR_NAV
TR_EAB
MX_NRYV
AI_NEXS
AI_NVLI
IX_NVLI
SY_ERR

rror indicators

A —4

ay instance has no value at that position. The position is specified-by an index. Subsequent Test
rations at this position will return FALSE. If the previous valu¢)was an aggregate_instance, it
along with any nested aggregate_instance it contained.

array_instance;
The array to be modified.

integer_value;
The array index of the member to be unset.

The tragSaction is not read-write.

The transaction is currently not available.
The fransaction ended abnormally.

The SDAI-model access is not read-write.
The aggregate instance does not exist.
The aggregate instance is not an array.
The index position is invalid.

An underlying system error occurred.

Effect on the SDAI environment

The member of Aggregate at Index shall be unset.
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10.18.2 Unset value current member

This operation changes the value of a member of the specified array instance at the specified position so
that the array instance has no value at that position. The position is specified by an iterator. Subsequent
Test Value operations at this position will return FALSE. If the previous value was an
aggregate_instance, it is deleted along with any nested aggregate_instance it contained. This operation
can be applied only to an iterator whose subject is an array instance.

Input

Iterator iterator;
The iterator specifying the array instance and position to be unset.

Possible error indicators

TR_NRW The transaction is not read-write.
TR_NAVL The transaction is currently not available.
TR_EAB The transaction ended abnormally.
MX_NRW The SDAI-model access is not read-write.
AI_NEKXS The aggregate instance does not exist.
AI_NVILD The aggregate instance is not an array.

The iterator does not exist.
IR_NSET The iterator has no current member set.
An underlying system error occurred.

d only array positions Corresponding to the new index values are valid. Any array elements at an
sition that remains.valid are not affected by this operation. Any array elements at an index position

y element index positions resulting from this operation have an unset value. The VA_NSET error
set if_the.existing application schema population is not sufficient to successfully evaluate the

Array: array_instance;
The array instance to be reindexed.
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Possible error indicators

MX_NDEF The SDAI-model access is not defined.

AI_NEXS The aggregate instance does not exist.

AI_NVLD The aggregate instance is not a population dependent array.
VA_NSET The population dependent array instance index value is not set.
TR_NRW The transaction is not read-write.

TR_NAVL The transaction is currently not available.

TR_EAB The transaction ended abnormally.

EX_NSUP The index expression evaluation is not supported by this implementation.
FN_NAV This function {5 ot supported by Uis implementation.
SY_ERR An underlying system error occurred.

10.18.4|Reset array index

This oper
instance s
operation

ition resets the value of the upper and lower index for the specified array instance.The array
hall be one whose index values are based upon a population_dependent_bound. After the
nas completed successfully, the specified array instance size is based upon the-new index values

and only array positions corresponding to the new index values are valid. Any array_elements at an index
position that remains valid are not affected by this operation. Any array elements ‘at an index position that
is no longer valid are no longer accessible. If an inaccessible array element-value was an aggregate
instance, then that aggregate instance along with any other nested aggregate instances that it contained is
deleted. Any new array element index positions resulting from this operation have an unset value. The
upper ind¢x value shall be greater than or equal to the lower indexvalue.

Input
Array: array_instance;
The array instance.tobe reindexed.
Lower: integer_value;
The value forthe new lower index.
Upper: integer_value;
The-value for the new upper index.
Possible efror indicators
MX_NDHF The SDAI-model access is not defined.
AI_NEXY The aggregate instance does not exist.
AI_NVLID The aggregate instance is not a population dependent array.
VA_NVLD The upper index is less than the lower index.
VT_NVLD The value type is not integer.
TR_NRW The transaction is not read-write.
TR_NAVL The transaction is currently not available.
TR_EAB The transaction ended abnormally.
FN_NAVL This function is not supported by this implementation.
SY_ERR An underlying system error occurred.
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instance list operations

10.19.1 Add before current member

This operation adds a member to a list instance referenced by an iterator. The new member is added
immediately before the current member. The current member position is unchanged. If the iterator is at the
beginning or end, the new member is made the first or last member, respectively. If the list instance is

empty, the new member

is added and the iterator is set as if the End operation had been performed,

Input
Iterator: iterator;

The iterator specifying the list instance and position for insertion.
Value; assignable_primitive;

Possible error indicators

TR_NRW
TR_NAVL
TR_EAB
MX_NRW
VT_NVLD
AI_NHXS
AL NVYLD
IR_NHXS
SY_ERR

The value to be inserted into Iterator.subject immediately before the
current member.

The transaction is not read-write.

The transaction is currently not available.
The transaction ended abnormally.

The SDAI-model access is not read-write.
The value type is invalid.

The aggregate instance does not exist.
The aggregate instance is not @list.

The iterator does not exist.

An underlying system error occurred.

Effect bn the SDAI environment

The m¢mber of Iterator.subject immediately before the current member referenced by Iterator shall be

Value

No member shall be removed from Iterator.subject by this operation.

10.19.2 Add after’current member

This operation-adds a member to a list instance referenced by an iterator. The new member is added

immedjately after the current member. The current member position is unchanged. If the iterator is at the
beginniing)or end, the new member is made the first or last member, respectively. If the list instance is

empty, the new member is added and the iterator is set as if the Beginning operation had been performed.

Input

Iterator:

iterator;
The iterator specifying the list instance and position for insertion.
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Value:

Possible error indicators

assignable_primitive;
The value to be inserted into Iterator.subject immediately after the
current member.

TR_NRW The transaction is not read-write.
TR_NAVL The transaction is currently not available.
TR_EAB The transaction ended abnormally.
MX_NRW The SDAI-model access is not read-write.
VT_NVLD The value type is invalid.

AIL_NEXS The aggregate instance does not exist.
AI_NVLIp The aggregate instance is not a list.
IR_NEXS The iterator does not exist.

SY_ERR An underlying system error occurred.

Effect on the SDAI environment

The member of Iterator.subject immediately after the current member referenced-by Iterator shall be

Value.

No membgr shall be removed from Iterator.subject by this operation.

10.19.3(Add by index

This operation adds a new member to a list instance. The position of the new member within the list
instance ig specified by the given index. In the case where the value of the specified index is equal to the
count of njembers in the specified list instance plus one, the specified value is appended to the list instance.
Any specified index value greater than the count of.members in the specified list instance plus one is

invalid.

Input

Aggregatd:

Index:

Value:

Possible e

list-instance;
The list instance to be modified.

integer_value;
The list position for the new member.

assignable_primitive;
The value to be added into Aggregate.

TR_NRW
TR_NAVL
TR_EAB
MX_NRW
AI_NEXS
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The transaction is currently not available.
The transaction ended abnormally.

The SDAI-model access is not read-write.
The aggregate instance does not exist.
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AI_NVLD The aggregate instance is not a list.
IX_NVLD The index position is invalid.
VT_NVLD The value type is invalid.

SY_ERR An underlying system error occurred.

Effect on the SDAI environment

Value shall be added to Aggregate at position Index.

10.19:4

eration adds a new, empty aggregate instance as a member of an existing aggregate instance, The
gregate is added immediately before the position indicated by the iterator. If the iterator is at the

expression defining an index value for the array instance. The EX_NSUP €rror shall be set if array instance
is not ah application_indexed_array_instance and the evaluationof the expression for an array index
is not sppported by the implementation.

Input

Iterator iterator;
The iterator on Aggregate specifying the position before which a value
is to be added.

Input/Qutput

NewAggregate: aggregate_primitive

The new aggregate instance that has been added to Aggregate before the
position specified by Iterator.

The transaction is not read-write.
The transaction is currently not available.
The transaction ended abnormally.

MX_NRW The SDAT-model access 1s nof read-write.

AI_NEXS The aggregate instance does not exist.

AI_NVLD The aggregate instance is not a list.

IR_NEXS The iterator does not exist.

IR_NSET The iterator has no current member set.

VA_NSET The population dependent array instance index value is not set.
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EX_NSUP The index expression evaluation is not supported by this implementation.

SY_ERR

An underlying system error occurred.

Effect on the SDAI environment

NewAggregate shall be a new, empty aggregate instance of the member type of Aggregate.

NewAggregate shall be a member of Aggregate, before the position specified by Iterator.

10.19.5 Create-aggregate-instance-after-current-member

This operpition adds a new, empty aggregate instance as a member of an existing aggregate instance. The

new aggre

gate instance is added immediately after the position indicated by the iterator. If the iterator is

at the beginning or end, the new aggregate is made the first or last member, respectively. The, current
member ¢f the iterator is unchanged. In the case where the domain of the aggregate instance-associated
with the [specified iterator is an EXPRESS SELECT TYPE, the aggregate_primitive provided as

input/out

ut shall be a select_aggregate_instance and the select_aggregate_instance.data_type shall

be set onlinput to specify the TYPE the operation is to create. The VA_NSET error/shall be set if the
operation [requested the creation of an array instance that is not an application_indexed_array_instance

and the

ay instance cannot be created because the existing application schema population is not

sufficienq to successfully evaluate the expression defining an index value¢<for the array instance. The

EX_NSUP error shall be set if array instance is not an application_indéxed_array_instance and the

evaluation of the expression for an array index is not supported by the:implementation.

Input

Iterator: iterator;
The iterator on Aggregate specifying the position after which a value is
to be added.

Input/ ut

NewAggregate: aggregate_primitive
The new aggregate instance that has been added to Aggregate after the
position specified by Iterator.

Possible drror indicators

TR_NRW The transaction is not read-write.

TR_NAV[L The transaction is currently not available.

TR_EAB The transaction ended abnormally.

MX_NRW The SDAI-model access is not read-write.

AIl_NEXS The agpregate instance does not eXist.

AI_NVLD The aggregate instance is not a list,

IR_NEXS The iterator does not exist.

IR_NSET The iterator has no current member set.

VA_NSET The population dependent array instance index value is not set.

EX_NSUP The index expression evaluation is not supported by this implementation.

SY_ERR An underlying system error occurred.
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Effect on the SDAI environment

NewAggregate shall be a new, empty aggregate instance of the member type of Aggregate.
NewAggregate shall be a member of Aggregate, after the position specified by Iterator.
10.19.6 Add aggregate instance by index

This operation adds a new, empty aggregate instance as a member of an existing aggregate instance. The

the new aggregate instance is appended to the list instance. In the case where the domain of the spedified
aggregate instance is an EXPRESS SELECT TYPE, the aggregate_primitive provided as input/output
shall b¢ a select_aggregate_instance and the select_aggregate_instance.-data_type shall be set.on input
to specjfy the TYPE the operation is to create. The VA_NSET error shall be set if the operation requested
the creation of an array instance that is not an application_indexed_array_instance and-the array instance
cannot| be created because the existing application schema population is not sufficient to successfully
evaluate the expression defining an index value for the array instance. The EX_NSUP error shall be set
if array| instance is not an application_indexed_array_instance and the evaluatien of the expression for
an arral index is not supported by the implementation.

Input
Aggregate: list_instance;

The list instance to be modified.
Index: integer_value;

The list position for-the new member.
Input/Qutput
NewAggregate: aggregate_primitive

The'new aggregate instance that has been added to Aggregate before the
position specified by Iterator.

Possible error indicators

TR_NRW The transaction is not read-write.

TR_NAVL The transaction is currently not available.

TR_EAB The transaction ended abnormally.

MX \"% The SDAI-model access is not read-write.

Al XS The list instance does not exist.

Al_NVER Fhe-aggregatetnstanceisnot-atist:

IX_NVLD The index position is invalid.

VA_NSET The population dependent array instance index value is not set.
EX_NSUP The index expression evaluation is not supported by this implementation.
SY_ERR An underlying system error occurred.
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Effect on the SDAI environment

NewAggregate shall be a new, empty aggregate instance of the member type of Aggregate at position
Index.

10.19.7 Remove by index

This operation removes the list member at the position specified by the given index. If the list member is
an aggregate instance, that aggregate instance is deleted along with all aggregate instances nested within
the deleted aggregate instance

Input
Aggregat¢: list_instance;

The list instance to be modified.
Index: integer_value;

The list position of the member to be removed.

Possible arror indicators

TR_NRW The transaction is not read-write.
TR_NAVLL The transaction is currently not available.
The transaction ended abnormally.

The SDAI-model access is not read-write:
The list instance does not exist.

The aggregate instance is not a list;

The index position is invalid.

An underlying system error o¢curred.

he SDAI environment

constant name is formed by combmmg a target w1th a predicate separated by an underscore For example:
MO_NOPN for SDAI-model not open. For the purposes of table 2 and the possible error indicators
specified for each operation in clause 10, the following target abbreviations apply.

Al aggregate instance
AT attribute
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ED entity definition
EI entity instance
ER event recording
EX expression

FN function

IR iterator

IX index

OP operator

RP repository

RII rmle

SC scope

SD schema definition
SI schema instance
SS session

MO SDAI-model

MX SDAI-model access
TR transaction

SY underlying system
VA value

VT value type

For the|purposes of table 2 and the possible error indicators specified for gach operation in clause 10, the

following predicate abbreviations apply.

DUP duplicate

EAB ended abnormally
ERR error

EXS exists

NAVL not available
NDEF not defined
NDEQ not domain equivalent
NEXP not exported
NEXS not exist

NOPN not open

NRW not read=write
NSET not’set’or empty
NSUP fiot supported
NVLD invalid

OPN is open

RO read-only

Rw read-write
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Table 2 - SDAI error indicators

Error Description Error Error base

indicator code
SS_OPN Session open 10 sdai_session
SS_NAVL Session not available 20
SS_NORN Session-is-not-open 30
RP_NEKS Repository does not exist 40
RP_NAVL Repository not available 50 sdai_repository
RP_OPN Repository open 60 sdai_repository.
RP_NOPN Repository is not open 70 sdai_repository
TR_EAB Transaction ended abnormally 80 sdai_transaction
TR_EXS Transaction exists 90 sdai_transaction
TR_NAVL Transaction currently not available 100 sdai_transaction
TR_RW Transaction read-write 110 sdai_transaction
TR_NRW Transaction not read-write 120 sdai_transaction
TR_NEXS Transaction does not exist 130
MO_NDEQ SDAI-model not domain equivalent 140 sdai_model
MO_NEXS SDAI-model does not exist 150
MO_NVYLD SDAI-model invalid 160 sdai_model
MO_DUyp SDAI-model duplicate 170 sdai_model
MX_NRW SDAI-modé¢laccess not read-write 180 sdai_model
MX_ NDEF SDAI-model access not defined 190 sdai_model
MX RW SBAI-model access read-write 200 sdai_model
MX_RO SDAI-model access read-only 210 sdai_model
SD_NDEF Schema definition not defined 220
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Table 2 - (continued)
Error Description Error Error base
indicator code
ED_NDEF Entity definition not defined 230
ED_NDEQ Entity definition not domain equivalent 240
ED_NVED Entity-definition-invalid 250 entity—defipitioh—————
RU_NDEF Rule not defined. 260
EX_NSUP Expression evaluation not supported 270 bound
AT_NVLD Attribute invalid 280 attribute
AT _NDEF Attribute not defined 290
SI_DPP Schema instance duplicate 300 schema_instance
SI_NEXS Schema instance does not exist 310
EI_NEXS Entity instance does not exist 320
EI_NAVL Entity instance not available 330 application_instance
EI_NNVLD Entity instance invalid 340 entity_instance
El_NEXP Entity instance not exported 350 application_instance
SC_NEXS Scope does not exist 360
SC_HXS Scope exists 370
AI_NEXS Aggregate instance does not exist 380
AI_NVLD Aggregate instaince invalid 390 aggregate_instance
Al _NSET Aggregate instance is empty 400 aggregate_instance
VA_INVLD Value-invalid 410
VA_NEXS Value does not exist 420
VA_INSET Value not set 430
VT_NVLD Value type invalid 440
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Table 2 - (concluded)
Error Description Error Error base
indicator code

IR_NEXS Iterator does not exist 450
IR_NSET Current member is not defined 460 iterator
IX_NVLD Index invalid 470 aggregate instance
ER_NSET Event recording not set 480
OP_NVLD Operator invalid 490
FN_NAVL Function not available 500
SY_ERR Underlying system error 1000

12 SDALI state model

The SDATI State Models describe several of the transitions from oné-<$tate to another that occur as the result
of the su¢cessful execution of an SDAI operation. A state, for thépurposes of this clause, is described by
the SDAII operations that are valid at a specific point in time in an SDAI session. This describes the
sequence| of operations that is required within an SDAI session to perform a specific task. The successful
executioh of one SDAI operation may or may not change the set of valid, available operations. For
example,| before the Open Session operation is executed the only valid, available SDAI operation is Open
Session. [Once the Open Session operation has‘been successfully executed, then the Close Session
operation is valid and available. Therefore, ©Open Session has changed the state of the SDAI session.

There arp three SDAI State Models described in this clause. Each is based upon a particular level of
support fpr transactions as described-in-13.1.1. Each state in each SDAI State Model has a specific set of
operations that are available. Table 3 specifies a grouping of the SDAI operations into categories. These
categorids are then used to deSeribe the operations that are available in each state.

OTE - The states)that depend on the existence of entity instances, aggregate instances, scopes and
iterators are notdefined in this clause. The availability of these operations depends on the existence of the
uired inStance input parameters and the read-only or read-write access available to the specific instance.
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Table 3 - SDAI operations groupings
Category Description Operations
A Initiate 10.3.1 Open session
B Level 3 Start 10.4.6 Start transaction read-write access
10.4.7 Start transaction read-only access
C Session 10.4.1 Record error
10.4.2 Start event recording
10.4.3 Stop event recording
10.4.4 Close session
10.4.12 Create non-persistent list
10.4.13 Delete non-persistent list
10.4.14 SDAI query
D Open Repository 10.4.5 Open repository
Level 3 Persistence 10.4.8 Commit
10.4.9 Abort
10.4.10 End transaction access-and commit
10.4.11 End transaction accéss ‘and abort
F Repository Close 10.5.3 Close repository
G Model Read 10.7.3 Start read-only access
H Schema Instance 10.6.5 Validateglobal rule
Read 10.6.6 Validate uniqueness rule
10.6.7 Validate instance reference domain
10.6.9Is validation current
I Create objects 10:5.1 Create SDAI-model
10.5.2 Create schema instance
J Model Write 10.7.6 Start read-write
10.7.1 Delete SDAI-model
10.7.2 Rename SDAI-model
K Schema.Instance 10.6.3 Add SDAI-model
Write 10.6.4 Remove SDAI-model
10.6.1 Delete schema instance
10.6.2 Rename schema instance
10.6.8 Validate schema instance
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Table 3 - (continued)

Category Description Operations
L Dictionary Model 10.9.1 Get Complex Entity.
10.9.2 Is subtype of

10.9.3 Is SDAI subtype of
10.9.4 Is domain equivalent with
10.9.5 Get population dependent bound

M Entity Instance 10.7.8 Get entity definition

Read 10.10.1 Get attribute

10.10.2 Test attribute

10.10.3 Find entity instance SDAI-model
10.10.4 Get instance type

10.10.5 Is instance of

10.10.6 Is kind of

10.10.7 Is SDAI kind of

10.10.8 Find entity instance users
10.10.9 Find entity instance usedin
10.10.10 Get attribute value bound
10.10.11 Find instance roles

10.10.12 Find instance data.types

10.11.6 Get persistent label

10.11.7 Get session identifier

10.11.8 Get description

10.11.9 Validate where rule

10.11.10 Validate required explicit attributes assigned
10.11.11 Validate inverse attributes
10.11.F2-Validate explicit attributes references
101 .16 Validate string width

10.11.17 Validate binary width

10.11.18 Validate real precision
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Category Description Operations
N Aggregate Read 10.11.13 Validate aggregates size

10.11.14 Validate aggregates uniqueness
10.11.15 Validate array not sparse
10.12.1 Get member count

10.12.2 Is member

1QA-19 2

$a 2t ry
1V 1 &.J CIvdiv ItV AUl

10.12.9 Get lower bound
10.12.10 Get upper bound

10.15.1 Get by index

10.15.4 Get value bound by index
10.17.1 Test by index

10.17.3 Get lower index

10.17.4 Get upper index

Iterator Read

10.12.4 Delete iterator

10.12.5 Beginning

10.12.6 Next

10.12.7 Get current membef
10.12.8 Get value bound by iterator
10.15.2 End

10.15.3 Previous

10.17.2 Test current member

Scope Read

10.8.2 Is scope owner
10.8.3 Get scope
10.8.9 Validate scope reference restrictions

End Model RO

10.7.5 End read-only access

Promote Model

10.7.4 Promote SDAI-model to read-write

Level 2 Persistence

10.7.10 Undo changes
10.7.11 Save changes

Model Write

10.7.7 End read-write
10.7.9 Create entity instance

153


https://standardsiso.com/api/?name=538221e7f433a626947f0bdf974b1762

ISO 10303-22:1998(E)

Table 3 - (concluded)

U

Application Instance
Write

Category Description Operations

10.11.1 Copy application instance
10.11.2 Delete application instance
10.11.3 Put attribute.

10.11.4 Unset attribute value
10.11.5 Create aggregate instance

Aggregate Instance
Write

10.14.1 Add unordered

10.14.2 Create aggregate instance unordered
10.14.3 Remove unordered

10.16.1 Put by index

10.16.2 Create aggregate instance by index
10.18.1 Unset value by index

10.18.3 Reindex array

10.18.4 Reset array index

10.19.3 Add by index

10.19.6 Add aggregate instance by index
10.19.7 Remove by index

Iterator Write

10.13.1 Create aggregate instance as current member
10.13.2 Put current member

10.13.3 Remove current member

10.18.2 Unset value current member

10.19.1 Add:before current member

10.19.2 Add after current member

10.19,4 Create aggregate instance before current member
10.19.5 Create aggregate instance after current member

Scope Write

10.8.1 Add to scope

10.8.4 Remove from scope
10.8.5 Add to export list

10.8.6 Remove from export list
10.8.7 Scoped delete

10.8.8 Scoped copy

12.1 State miodel for transaction level 1

The state

meodel for transaction level 1 implementations consists of five states. These states along with the

possible transitions between these states are specified in 12.1.1 through 12.1.6. Operations in categories
B, E and S need not be supported in transaction level 1.
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12.1.1 No Session 1 State

The No Session 1 State occurs before the Open Session operation has been invoked. Operations in category
A are available in this state. Operations in categories C, D, F, G, H, L, K, L, M, N, O,P,Q,R, T, U, V,

W and

X are not available in this state.

12.1.2 Session 1 State

The Session 1 State occurs following the Open Session operation. Operations in categories C and D are

availalfle 1n this state. Operations in categories A, F, G, H, L J, K, LM, N, O, P, Q, R, T, U, V, W and

X are

12.1.

The R

ot available in this state.

B Repository Open 1 State

pository Open 1 State occurs once the Session 1 State has been established followed by the Open

Reposltory operation. Operations in categories C, D, F, G, H, I, J and K are available in this state.

Opera
12.1.

The S
follow
0,P,(
in this

12.1.

The S
follow
O,P,1
this sta

12.1.

ions in categories A, L, M, N, O, P, Q,R, T, U, V, W and X are not available in this state.

4 SDAI-Model Started RO 1 State

DAI-Model Started RO 1 State occurs once the RepositoryOpen 1 State has been established
pd by the Start read-only access operation. Operations in categories C, D, F, G, H, I, J, K, L, M, N,
D and R are available in this state. Operations in categories*A, T, U, V, W and X are not available
state.

5 SDAI-Model Started RW 1 State

DAI-Model Started RW 1 State occurs once the Repository Open 1 State has been established
pd by the Start read-write access operation. Operations in categories C, D, F, G, H, I, J, K, L, M, N,
, U, V, W, and X are available in thisstate. Operations in category A, Q and R are not available in
te.

b State transitions

The trg
the ini

nsitions from one state’to another are specified in table 4. The second through sixth rows represent

each cplumn specifycthe operations that cause the transition from the initial to the resulting state. An 'x'
value dlenotes caSes where the row and column represent the same state. A '-' value denotes cases where
no single opefation causes the transition between states.

ial state, second through sixth columns represent the resulting state and the values in each row for |
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Table 4 - State transitions for transaction level 1

No Session

Session 1

Repository
Open 1

SDAI-Model
Started RO 1

SDAI-Model
Started RW

No Session 1 X 10.3.1 - - -
Session 1 104.4 X 10.4.5 - -
Repgsitory 10.4.4 10.5.3 X 10.7.3 10.7.6
Open 1
SDAI-Model 10.4.4 10.5.3 10.7.5 X 10.7.4
Start¢gd RO 1 10.7.1
SDAII-Model 10.4.4 10.5.3 10.7.7 - X
Startedd RW 1 10.7.1

12.2 State model for transaction level 2

The state model for transaction level 2 implementations consists of five'states. These states along with the
possible transitions between these states are specified in 12.2.1 through 12.2.6. Operations in categories
eed not be supported in transaction level 2 implementations.

Band E

12.2.1 No Session 2 State

The No Sgssion 2 State occurs before the Open Session operation has been invoked. Operations in category
A are avallable in this state. Operations in categories C, D,F,G,H, L I, K,L,M, N, O, P, Q,R, S, T, U,

V, W and X are not available in this state.

12.2.2 Session 2 State

The Session 2 State occurs following the Open Session operation. Operations in categories C and D are
available [n this state. Operations in categories A,F,G,H,LJ, K, L, M,N,OQ,P,Q,R, S, T, U, V, W and

X are not|available in thisstate.

12.2.3 Repository Open 2 State

The Repgsitory Open 2 State occurs once the Session 2 State has been established followed by the Open

Repository operation. Operations in categories C, D, F, G, H, I, J and K are available in this state.
Operations in categories A, L, M, N, O, P, Q,R, S, T, U, V, W and X are not available in this state.
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12.2.4 SDAI-Model Started RO 2 State

The SDAI-Model Started RO 2 State occurs once the Repository Open 2 State has been established
followed by the Start read-only access operation. Operations in categories C, D, F, G, H, I, J, K, L, M, N,
O, P, Q and R are available in this state. Operations in categories A, S, T, U, V, W and X are not available
in this state.

12.2.5 SDAI-Model Started RW 2 State

The S
follows
O,P, S
in this

12.2.

The tra
the init
for eac
x' valu
no sing

d by the Start read write access operatlon Operatlons in categorles C D F G H 1], K L M N
T, U, V, W and X are available in this state. Operations in category A, Q and R are not available
State.

» State transitions

nsitions from one state to another are specified in table 5. The second through sixth rows represent
al state, the second through sixth columns represent the resulting state and the values in each row
h column specify the operations that cause the transition from the initial'to the resulting state. An
e denotes cases where the row and column represent the same state., A(-) value denotes cases where
le operation causes the transition between states.

Table 5 - State transitions for:transaction level 2

No Session 2 Session 2 Repository SDAI-Model | SDAI-Mode]
Open 2 Started RO 2 | Started RW
No ession 2 | x 10.3.1 - - -
Se sion 2 10.4.4 X 10.4.5 - -
Repository 10.4.4 10.5.3 X 10.7.3 10.7.6
en 2
D -Model || 10.44 10.5.3 10.7.5 X 10.7.4
Sta ed RO 2 10.7.1
-Model || 1044 10.5.3 10.7.7 - X
Sta ed RW 10.7.1
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12.3 State model for transaction level 3
The state model for transaction level 3 implementations consists of ten states. These states along with the

possible transitions between these states are specified in 12.1.1 through 12.1.11. Operations in category
S need not be supported in transaction level 3 implementations.

12.3.1 No Session 3 State

The No Session 3 State occurs before the Open Session operation has been invoked. Operati
A are avaifableithisstate-Operations-in-eategories P
U, V, W dnd X are not available in this state.

ons in
() D

category

W

12.3.2 Session 3 State

The Sessipn 3 State occurs following the Open Session operation. Operations in categories Byand C are
available in this state. Operations in categories A, D, E,F,G,H,, J, K,L,M, N, O, P, Q{R;T, U, V, W
and X are|not available in this state.

12.3.3 Transaction Started RO 3 State

The Trangaction Started RO 3 State occurs once the Session 3 State has been established followed by the
Start transaction read-only access operation. Operations in categories C, D\and E are available in this state.
Operations in categories A, B,F, G, H,LJ, K,L, M, N, O, P, Q, R, T, U, V, W and X are not available
in this stafe.

12.3.4 Transaction Started RW 3 State

The Trangaction Started RW 3 State occurs once the ‘Session 3 State has been established followed by the
Start trangaction read-write access operation. Operations in categories C, D and E are available in this state.
Operations in categories A, B,F, G, H,LJ, K, E, M, N, O, P, Q,R, T, U, V, W and X are not available
in this stafe.

12.3.5 Repository Open 3 State

The Repopitory Open 3 State eccurs once the Session 3 State has been established followed by the Open
Repository operation. Operations in categories B, C, D and F are available in this state. Operations in
categorie§ A, E, G, H, I, K, L,M, N, O, P, Q,R, T, U, V, W and X are not available in this state.

12.3.6 RO Repository Open 3 State

The RO Repository Open 3 State occurs once the Transaction Started RO 3 State has been established

followed by the Open Repository operation or once the Repository Open 3 State has been established
followed by the Start transaction read-only access operation. Operations in categories C, D, E, F, G and
H are available in this state. Operations in categories A, B, [, J, K,L, M, N, O,P, Q,R, T, U, V, W and
X are not available in this state.
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