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INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPC unified architecture -
Part 19: Dictionary Reference

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to |[EC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to implement this document. However, implementers are cautioned that this may not represent
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held responsible for identifying any or all such patent rights.

IEC 62541-19 has been prepared by subcommittee 65E: Devices and integration in enterprise
systems, of IEC technical committee 65: Industrial-process measurement, control and
automation. It is an International Standard.

The text of this International Standard is based on the following documents:

Draft Report on voting

65E/1044/CDV 65E/1133/RVC

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

Throughout this document and the other Parts of the series, certain document conventions are
used:

Italics are used to denote a defined term or definition that appears in the "Terms and definitions"
clause in one of the parts of the series.

Italics are also used to denote the name of a service input or output parameter or the name of
a structure or element of a structure that are usually defined in tables.

The italicized terms and names are also often written in camel-case (the practice of writing
compound words or phrases in which the elements are joined without spaces, with each
element's initial letter capitalized within the compound). For example, the defined term is
AddressSpace instead of Address Space. This makes it easier to understand that there is a
single definition for AddressSpace, not separate definitions for Address and Space.

A list of all parts in the IEC 62541 series, published under the general title OPC Unified
Architecture, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

— reconfirmed,

— withdrawn, or

— revised.
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1 Scope

This part of IEC 62541, which is a specification, defines an Information Model of the OPC
Unified Architecture. The Information Model describes the basic infrastructure to reference from
an OPC UA Information Model to external dictionaries like IEC Common Data Dictionary or
ECLASS.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies

IEC 62541-1, OPC Unified Architecture - Part 1: Overview and Concepts

IEC 62541-3, OPC Unified Architecture - Part 3: Address Space Model

IEC 62541-5, OPC Unified Architecture - Part 5: Information Model

IEC 62541-8, OPC Unified Architecture - Part 8: Data Access

ISO/IEC 11179-6, Information technology - Metadata registries (MDR) - Part 6: Registration

ISO 29002-5, Information automation systems and integration - Exchange of characteristic data
— Part 5: Identification scheme

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 62541-1,
IEC 62541-3, and IEC 62541-5 apply™.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

— |EC Electropedia: available at https://www.electropedia.org/
— IS0 Online browsing platform: available at https://www.iso.org/obp

4 Dictionary Reference Information Model overview

4.1 General

This document describes the basic infrastructure an OPC UA Information Model can use to
reference external dictionaries like IEC Common Data Dictionary or ECLASS. It defines
ObjectTypes, VariableTypes and a ReferenceType and explains how they should be used.

The ObjectTypes are used to represent an external dictionary in an OPC UA AddressSpace.
The ReferenceType is used to reference from Nodes in the AddressSpace to the dictionary
entries. Such dictionary entries can be seen as external classification or external semantic
information.

1 All terms in this document that have been defined in IEC 62541-1, IEC 62541-3, or IEC 62541-5 are italicized.
4
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The type system of OPC UA already provides means to express the semantic of an OPC UA
Object. As an example, IEC 62541-100 defines the DeviceType ObjectType expressing that
instances of this ObjectType represent devices. Subtypes of the DeviceType are used to add
vendor specific semantic. However, the classification and additional semantic of the device in
terms of an external data dictionary is not specified further. This document provides means to
represent that an Object is for example a differential pressure transmitter in the context of an
IEC Common Data Dictionary. This allows clients to automatically retrieve and identify such
devices.

This document is an integral part of the IEC 62541 series, that is, the types defined in this
document shall be used as defined. However, it is not required but strongly recommended that
a Server use the types defined in this document to refer to external dictionaries. The defined
types can be subtyped to refine their behaviour.

When a Server references external dictionaries using the types defined in this document, it
refers from OPC UA Nodes to dictionary entries. The Server can optionally also provide the
hierarchy and content of the external dictionary. Resource consumption should be considered,
especially in scenarios where the OPC UA Server is part of the firmware of a device.

4.2 Overview

The types and instances defined in this document are illustrated in Figure 1. The
DictionaryEntryType is an abstract base type for dictionary entries. The IrdiDictionaryEntryType
and the UriDictionaryEntryType provide concrete types that can be used to represent dictionary
entries. The HasDictionaryEntry ReferenceType is used to refer an OPC UA Node to a
dictionary entry. The DictionaryFolderType and the Dictionaries Object provide an optional
capability to expose the hierarchy of a referenced dictionary.
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Figure 1 — The dictionary reference types

5 OPC UA ObjectTypes

5.1

This abstract ObjectType defines the minimum information needed to identify the data dictionary

DictionaryEntryType

IEC

entry for a respective standard (e.g. IEC Common Data Dictionary). It is formally defined in

Table 1.

Concrete dictionary entry types shall inherit from the abstract DictionaryEntryType defining

additional Properties and Objects as necessary and specified by the standard body (e.g. further

definitions, versioning information etc.).

An instance of such a concrete dictionary entry ObjectType represents an entry in an external

data dictionary.
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Table 1 — DictionaryEntryType definition

Attribute Value
BrowseName DictionaryEntryType
IsAbstract True
References NodeClass ‘ BrowseName ‘ DataType / TypeDefinition ‘ ModellingRule

Subtype of the BaseObjectType defined in IEC 62541-5.

HasComponent Object <DictionaryEntryName> | DictionaryEntryType ‘ OptionalPlaceholder

Conformance Units

Address Space Dictionary Entries

Instances of the DictionaryEntryType can be nested in order to create hierarchies of dictionary
entries.

5.2 DictionaryFolderType
This ObjectType provides means to structure dictionary entry Objects. Multiple Objects of the

DictionaryFolderType can be nested in order to create hierarchies. The DictionaryFolderType
is formally defined in Table 2.

Table 2 — DictionaryFolderType definition

Attribute Value
BrowseName DictionaryFolderType
IsAbstract False
References NodeClass BrowseName DataType / TypeDefinition ModellingRule

Subtype of the FolderType defined in IEC 62541-5.

HasComponent Object <DictionaryFolderName | DictionaryFolderType OptionalPlaceholder
>

HasComponent Object <DictionaryEntryName> | DictionaryEntryType OptionalPlaceholder

Conformance Units

Address Space Dictionary Entries

5.3 IRDIISO/IEC 11179-6 conformant DictionaryEntryType

The IrdiDictionaryEntryType defined in Table 3 is used to represent dictionary entries that use
standardized semantic identifiers that conform with International Registration Data Identifiers
(IRDI) defined in ISO/IEC 11179-6.

Standardized semantic identifiers are local independent strings typically specified in
international standards like IEC CDD (Common Data Dictionary) (IEC 61987 series). In order
to avoid conflict with various name spaces in these identifiers, the registration authority
identifier part of the string used shall be based on ISO 29002-5.

Figure 2 shows the general structure and syntax defined by ISO/IEC 11179-6, ISO 29002-5 and
ISO/IEC 6523.
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