IEC 62769-1

Edition 3.0 2023-04

REDLINE VERSION

INTERNATIONAL
STANDARD

y colour
inside

Field device integration (FDI®) —

Part 1: Overview

(U9)ATH +0-€202:1-69.29 O3l


https://standards.iteh.ai/catalog/standards/iec/b96bf4d8-60cb-4402-bafe-e488b6bba3c1/iec-62769-1-2023

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2023 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or

IEC Secretariat

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee, ...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and once
a month by email.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or need
further assistance, please contact the Customer Service
Centre: sales@iec.ch.

IEC Products & Services Portal - products.iec.ch

Discover our powerful search engine and read freely all the
publications previews. With a subscription you will always have
access to up to date content tailored to your needs.

Electropedia - www.electropedia.org

The world's leading online dictionary on electrotechnology,
containing more than 22 300 terminological entries in English
and French, with equivalent terms in 19 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.



https://standards.iteh.ai/catalog/standards/iec/b96bf4d8-60cb-4402-bafe-e488b6bba3c1/iec-62769-1-2023

IEC 62769-1

Edition 3.0 2023-04
REDLINE VERSION

INTERNATIONAL
STANDARD

colour
inside

Field device integration (FDI®) —

Part 1: Overview

INTERNATIONAL

ELECTROTECHNICAL

COMMISSION

ICS 25.040.40; 35.100.05 ISBN 978-2-8322-6801-8

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://standards.iteh.ai/catalog/standards/iec/b96bf4d8-60cb-4402-bafe-e488b6bba3c1/iec-62769-1-2023

-2- IEC 62769-1:2023 RLV © IEC 2023

CONTENTS

O T T 1 I PP 4
INTRODUCTHON s r e r e r e e r e e e e e T T T T e
1 ST e o] o 1Y OO PRPRN 7
2 NOIMAtIVE FEIEIENCES .. e e 7
3  Terms, definitions, abbreviated terms and-cenventions acronyms.........ccoeveeieiiiiiniiinennss 8
3.1 Terms and definifioNS .. ..o 8
3.2 IEC TR 62541-11erms (OPC UA) .. i 11
3.3 [EC 62541-3 (OPC UA) tBIMS 1ouiiiiiiieiiieii ettt e et e e e e e enaaenaes 11
3.4 [EC 62541-4 (OPC UA) fBIMS oouiiiiii ittt eenes 12
3.5 [EC 62541-5 (OPC UA) tBIMS 1ouiiiiiieiii et e e e e et e e e en e enaes 12
3.6 IEC 62541-100 (OPC UA for Devices) terms .....c.oviniiiiiiiiie e 12
3.7 Abbreviated terms and aCrONYMS ... 12
3.8 L070] 1V2=T 01 4o ] o K- PPN 13

4 BaACKGIOUNG ..ot 13
4.1 MOtV A0 N e 13
4.2 Electronic Device Description Language (EDDL).........coooiiiiiiiii e 14
4.3 Field DeVice TOOl (FDT®) ...t e e e e e e e eeeees 14
4.4 OPC Unified Architecture (OPC UA) ..o 15

B AN UG Lo 16
5.1 L0 YT Y PP 16
5.2 L ] = Tod &= T =Y SRR 16
5.3 (SIP] L [T-T T ) VaWadhlaaWakalh sl -8 574N 94 WaN 3. 74 17
5.4 D L =Y V7Y N 17
5.5 FDI® ComMMUNICAtION SEIVEI .. ...t iiiiiiii e e e e aaaes 18
5.6 User Interface tiering ... 18
5.7 FDI® security considerations .............oiiiiiiiiiii e 18
5.8 =T 10 Lo F= T o oY 2P 19

B D PIOYMENT . e 19
6.1 OV BV W . e e e e e 19
6.2 Engineering, operator and maintenance stations...........c..ccoooiiiiii, 20
6.3 F DI S VET ettt e ettt et e e e e e e a e aaaa 20
6.4 FDI® Communication SEIVEIS .......cooiimiie e, 21
6.5 D EVICE TOOIS o i 21
6.6 Third-party TOOIS ... 21
6.7 Handheld TOO0lS . .. e 21
6.8 Generic OPC UA CleNtS ..ot 21

T DI ® HOSE e 21
7.1 OV BV W . e e e e 21
7.2 FDI® Host Variants and Entities ..o 21
7.3 FDI® HOSt FACEES 1ovvuiiiiiiiiii et e e e e e e eaaaes 22

8 Life-CYCle MOAEI ... 22
8.1 OV BV W . e e e e 22
8.2 Identification mechanisSm.... ..., 23
8.3 Versioning MECHANISI ... .. 23
8.3.1 VEISION [EVEIS ... e, 23

8.3.2 FDI® Technology VerSiON . ........ooiiui i 24


https://standards.iteh.ai/catalog/standards/iec/b96bf4d8-60cb-4402-bafe-e488b6bba3c1/iec-62769-1-2023

IEC 62769-1:2023 RLV © IEC 2023 -3-

8.3.3 Forward compatibDility ..o 27
Annex A (informative) FDI® life-cycle concept summary ...........coooiiiiiiiiiiiiiiii e 29
A.1 LT a1 = PP 29
A.2 Life-cycle relevant topics (referenCes)......covviuiiiiiiiii 29
Annex-B-{informative)lssue reporting——rrrrrrrrrrrre e
(27 o] [ To | £=T o] 0 2 PPN 32
Figure 1 — FDI® architecture diagram .............cooiiiiiiiii e 16
Figure 2 — Typical deployment SCENAKIO ......cuiniiii e eaas 20
Figure 3 — FDI® Technology Version dependencies..........c.uuiiiiiiiiiieiiiiiieeeei e 25
Table 1 — FDI® Host Variants and possible Facets ............ccooooiiiiiiiiii e 22
Table 2 — FDI® Host Facets and—+related required FDI® Entities ............cccoeiiiiiiiiiiiiiiie, 22
Table 3 — Summary of influences on the FDI® Technology Version ........ccccoooviiiiiiiiiiiiieneennn. 26
Table 4 — Combinations of Minor Versions that require special handling ............................... 27
Table A.1 — Life-cycle aspects as part of the FDI® technology.........cc.oeeiiiiiiiiiiiiiiiiiiiecee 29

Table A.2 — Life-cycle aspects as part of products and services provided with the FDI®
10=Tod 0] aTe] (oo YA USSP 30


https://standards.iteh.ai/catalog/standards/iec/b96bf4d8-60cb-4402-bafe-e488b6bba3c1/iec-62769-1-2023

1)

2)

3)

4)

5)

6)

7)

8)

9)

-4 - IEC 62769-1:2023 RLV © IEC 2023

INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIELD DEVICE INTEGRATION (FDI®) -
Part 1: Overview

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 IEC 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.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be held responsible for identifying any or all such patent rights.

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition IEC 62769-1:2021. A vertical bar appears in the margin
wherever a change has been made. Additions are in green text, deletions are in
strikethrough red text.


https://standards.iteh.ai/catalog/standards/iec/b96bf4d8-60cb-4402-bafe-e488b6bba3c1/iec-62769-1-2023

IEC 62769-1:2023 RLV © IEC 2023 -5-

IEC 62769-1 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.

This third edition cancels and replaces the second edition published in 2021. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) added references to Part 6-100 and Part 6-200 (technology mapping for .NET and HTML5);

b) updated Subclause 8.3.1: major version, minor version and revision shall be written as two-
digit numbers;

c) added reference to new Part 8 and FDI® OPC UA Server Facet.

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

Draft Report on voting

65E/854/CDV 65E/927/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.

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/standardsdev/publications.

A list of all parts in the IEC 62769 series, published under the general title Field device
integration (FDI®), 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 "http://webstore.iec.ch” in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The "colour inside” logo on the cover page of this document indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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FIELD DEVICE INTEGRATION (FDI®) —

Part 1: Overview

1 Scope

This part of IEC 62769 describes the concepts and overview of the Field Device Integration
(FDI®1) specifications. The detailed motivation for the creation of this technology is also
described (see 4.1). Reading this document is helpful to understand the other parts of this multi-
part standard.

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 61804 (all parts), Devices and integration in enterprise systems — Function Blocks (FB) for
process control and Electronic Device Description Language (EDDL)

IEC 61804-3, Devices and integration in enterprise systems — Function blocks (FB) for process
control and electronic device description language (EDDL) - Part 3: EDDL syntax and
semantics

IEC 61804-4, Devices and integration in enterprise systems — Function blocks (FB) for process
control and electronic device description language (EDDL) - Part 4: EDD interpretation

IEC 62453 (all parts), Field device tool (FDT) interface specification

IEC 62541 (all parts), OPC Unified Architecture

IEC TR 62541-1, OPC Unified Architecture — Part 1: Overview and concepts
IEC 62541-3, OPC Unified Architecture — Part 3: Address Space Model

IEC 62541-4, OPC Unified Architecture — Part 4: Services

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

IEC 62541-100, OPC Unified Architecture — Part 100: Device Interface

IEC 62769-2, Field Device Integration (FDI®) — Part 2: Client

T FDI®is a registered trademark of the non-profit organization Fieldbus Foundation, Inc. This information is given

for the convenience of users of this document and does not constitute an endorsement by IEC of the trademark
holder or any of its products. Compliance does not require use of the trade name. Use of the trade name requires
permission of the trade name holder.
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IEC 62769-3, Field Device Integration (FDI®) — Part 3: Server

IEC 62769-4:2023, Field Device Integration (FDI®) — Part 4: FDI® Packages

IEC 62769-5:2023, Field Device Integration (FDI®) — Part 5: FDI® Information Model
IEC 62769-6:2023, Field Device Integration (FDI®) — Part 6: FDI® Technology Mappings
IEC 62769-7, Field Device Integration (FDI®) — Part 7: Communication Devices

IEC 62769-8, Field Device Integration (FDI®) — Part 8: EDDL to OPC-UA Mapping

ISO/IEC 11578, Information technology — Open Systems Interconnection — Remote Procedure
Call (RPC)

3 Terms, definitions, abbreviated terms and-conventions acronyms

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC TR 62541-1,
IEC 62541-3, IEC 62541-4, IEC 62541-5, IEC 62541-100 and the following apply.

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

e |EC Electropedia: available at https://www.electropedia.org/

e |SO Online browsing platform: available at https://www.iso.org/obp

3.1.1

Field Device Integration

FDI®

Device Integration and Device Management Technology, combining base concepts and
technology aspects of the Electronic Device Description Language (EDDL) according to
IEC 61804 series and Field Device Tool (FDT®) according to IEC 62453 series, as well as in
IEC 62541-1 (OPC UA)

Note 1 to entry: The combination of those different proven technologies ensures a secure life-cycle and the ability
to address all challenges of Device Integration and Device Management in a scalable manner.

3.1.2
Action
procedure that requires collaboration between an FDI® Client and an FDI® Server

3.1.3

Business Logic

descriptive element of an FDI® Package that specifies the device specific behaviour and/or
mapping logic for a Nested Communication

3.14
Business Logic Interface
interface through which Business Logic is integrated with the Information Model

3.1.5
Communication Device
physical device that provides access to networks and devices

Note 1 to entry: Gateways and routers are examples of Communication Devices.


https://www.electropedia.org/
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3.1.6

Device Access Services

set of services through which a User Interface Plug-in accesses the Information Model of an
FDI® Server

3.1.7
Device Definition
required element of an FDI® Package that provides the core definition of a device

3.1.8
Device Instance
representation of a specific device in the Information Model of an FDI® Server

3.1.9
Device Tool
standalone application that contains both an FDI® Client and an FDI® Server

3.1.10

Device Type
representation of a type of device in the Information Model of an FDI® Server

3.1.11

FDI® Client

software component that uses the Information Model, interprets User Interface Descriptions,
and hosts User Interface Plug-ins

3.1.12
FDI® Communication Server
OPC UA server that is used by an FDI® Server to access non-native networks

3.1.13

FDI® Package

collection of components that provide all the information necessary to integrate a type of device
into a system

3.1.14

FDI® Server

software component that implements the Information Model, executes Business Logic, and
communicates with device via Native Communication and/or Nested Communication

3.1.15
FDI® Technology Version
version number that identifies to a specific revision of the overall FDI® technology

3.1.16
Hosting Services
set of services through which a User Interface Plug-in interacts with an FDI® Client
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3.1.17
Information Model
set of objects, variables, and methods exposed by an FDI® Server

3.1.18
Modular Device
device that is composed of one or more subdevices

3.1.19
Native Communication
communication with devices that are an integral part of the system

3.1.20
Nested Communication
communication with devices through a series of Communication Devices

3.1.21

User Interface Services

Ul Services

set of services through which a User Interface Plug-in accesses the operating system

3.1.22

platform User Interface Services

platform Ul Services

user interface services provided natively by the operating system

3.1.23

User Interface Description

uiD

descriptive element of an FDI® Package that is used by an FDI® Client to render user interface

3.1.24

UID interpreter

User Interface Description interpreter

software component in an FDI® Client that renders User Interface Descriptions and invokes
Actions

3.1.25

User Interface Plug-in

uIP

executable element of an FDI® Package that is executed by an FDI® Client

3.1.26

UIP Services

User Interface Plug-in Services

set of services through which an FDI® Client interacts with a User Interface Plug-in


https://standards.iteh.ai/catalog/standards/iec/b96bf4d8-60cb-4402-bafe-e488b6bba3c1/iec-62769-1-2023

IEC 62769-1:2023 RLV © IEC 2023 -1 -

3.2 IEC TR 62541-1 terms (OPC UA)

For the purposes of this document, the following terms and definitions given in IEC TR 62541-1
apply.
AddressSpace
Attribute
Client
Method
Node
NodeClass
Notification
Object
ObjectType
Reference
ReferenceType
Server
Service Set
Session
Subscription
Variable

3.3 IEC 62541-3 (OPC UA) terms

For the purposes of this document, the following terms and definitions given in IEC 62541-3

(OPC UA) apply.
Aggregates
ArrayDimensions
AuditEvent
AuditUpdateMethodEvent
BrowseName
ByteString
DataType
DataVariable
Folder
HasComponent
HasProperty
HasSubType
HasTypeDefinition
ModellingRule
Nodeld
Property
UserAccessLevel
UserExecutable
Value
ValueRank
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3.4 IEC 62541-4 (OPC UA) terms

For the purposes of this document, the following terms and definitions given in IEC 62541-4
(OPC UA) apply.
AddReferences
Browse
BrowseNext
Call
CreateSession
NodeManagement
Read
Request Header
Response Header
StatusCode
TranslateBrowsePathsToNodelds
UserldentityToken
Write

3.5 IEC 62541-5 (OPC UA) terms

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

BaseObjectType
PropertyType
3.6 IEC 62541-100 (OPC UA for Devices) terms

For the purposes of this document, the following terms and definitions given in IEC 62541-100
apply.

Block

Device

DeviceType

Parameter

3.7 Abbreviated terms and acronyms

DTM Device Type Manager

EDD Electronic Device Description

EDDL Electronic Device Description Language
FB Function blocks

FDI® Field Device Integration

FDT®2 Field Device Tool (see IEC 62453 series)
GuUI Graphical User Interface

n/a Not applicable

2 FDT-Hege® is a-trade-name registered trademark of the non-profit organization FDT Group AISBL. This information
is given for the convenience of users of this document and does not constitute an endorsement by IEC of the
trade-nrames trademark holder or any of its products. Compliance does not require use of the registered-trade
name trademark. Use of the-trade-names trademark requires permission of the-trade-name trademark holder.
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