IEC 61158-5-18:2007-12(en-fr)

IEC 61158-5-18

Edition 1.0 2007-12

INTERNATIONAL
STANDARD

NORME

INTERNATIONALE E%@
()

\

N

in ations —

8 elements

ifications des bus de terrain —
¢hes d'application — Eléments de


https://standards.iteh.ai/catalog/standards/iec/c3f4ada3-6e8b-4610-bf2e-aeb54a63b7b0/iec-61158-5-18-2007

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2007 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
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de I''EC ou du Comité national de I''EC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez
les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

IEC Central Office Tel.: +41 22 919 02 11
3, rue de Varembé Fax: +41 22 919 03 00
CH-1211 Geneva 20 info@iec.ch

Switzerland www.iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global or
International Standards for all electrical, electronic and related technologies

About IEC publications

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting
bibliographical information on IEC International ‘S
Technical Specifications, Technical Reports and
documents. Available for PC, Mac OS, Android Tabl
iPad.

IEC publications search - www.iec & h/searchpub

variety of
committee,...).
and withdrawn publications.

IEC Just Published -
Stay up to date on a
details all new publicatidn
also once a month by

an 55 000 electrotechnical terminology entries in
and French extracted from the Terms and Definitions

have been collected from earlier publications of IEC TC 37,
77, 86 and CISPR.

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: csc@iec.ch.

r tout e qui a traita l'é

Le contenu techniq
plus récente, un corrige

Catalogue IEC - webstore.iec.ch/catalogue

Application autonome pour consulter tous les renseignements
bibliographiques  sur les Normes internationales,
Spécifications techniques, Rapports techniques et autres
documents de I'lEC. Disponible pour PC, Mac OS, tablettes
Android et iPad.

Recherche de publications IEC - www.iec.ch/searchpub

La recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (numéro de référence, texte,
comité d’études,...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished

Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et aussi une fois par mois par email.

lectricité, a I'électronique et aux technologies apparentées.

des pyblications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
ou amendement peut avoir été publié.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne de termes électroniques et
électriques. Il contient plus de 30 000 termes et définitions en
anglais et en francais, ainsi que les termes équivalents dans
14 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnigue International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

Plus de 55 000 entrées terminologiques électrotechniques, en
anglais et en frangais, extraites des articles Termes et
Définitions des publications IEC parues depuis 2002. Plus
certaines entrées antérieures extraites des publications des
CE 37, 77, 86 et CISPR de I'lEC.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
csc@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
http://webstore.iec.ch/catalogue
http://webstore.iec.ch/justpublished
http://std.iec.ch/glossary
https://standards.iteh.ai/catalog/standards/iec/c3f4ada3-6e8b-4610-bf2e-aeb54a63b7b0/iec-61158-5-18-2007

IEC 61158-5-18

Edition 1.0 2007-12

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Industrial communication netwo
Part 5-18: Application layer servige

Partie 5-18: Définitjon™d des colx¢hes d'application — Eléments de

Type 18

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE W
CODE PRIX

ICS 25.040.40, 35.100.70 ISBN 978-2-8322-1989-8

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréeé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale


https://standards.iteh.ai/catalog/standards/iec/c3f4ada3-6e8b-4610-bf2e-aeb54a63b7b0/iec-61158-5-18-2007

-2 - IEC 61158-5-18:2007 © |IEC 2007

CONTENTS

FOREW O RDD ... ce i et 3

INTRODU CT ION L. e e e e et et e e e e e et e et et e et e it e e e eaaeanaes 4

T o 0 1 6
O © V=T T e 6
1.2 SPECIHICALIONS et it 7
I B @0 T o ¢ 14 = U g Lo = PN 7
N To] 2 = LAY =T = = = Lo = 7
Terms, definitions, abbreviations, and CONVENtIONS ........c.ovv i
3.1 Referenced terms and definitions .........cccooiiiiiii

3.2 Additional terms and definitions for distributed automation ...
3.3 Abbreviations and symbols

3.4 CONVENLIONS ..ot NG e e )
O © o ' Tox = | =P W
4.1 COMMON CONCEPTS ovueieieniieieire e eerene e ees S e DN e N e e e e s N eneerneenrnnenrnnenns
4.2  Type sSpecific CONCEPLS .ouiviiiiiiieie e NG T e e\ e Y et
5 Datatype ASE ... [ R e NG G e e
5.1 General

5.2
5.3
5.4

Table 9 — StOp SCAN SEIVICE PATAMETEIS ... it e e e 18
Table 10 — M1 Verify slave configuration service parameters .........coocvviiiiiiiiiiiiiineeeeeen 25
Table 11 — StOp SCAN SEIVICE PArAMELEIS .uiiuiit it iie e e e e e e e e e e e enaeeas 26
Table 12 — M2 Verify slave configuration service parameters .......c.covvvviiiieeiieieieneneeeneenns 27
Table 13 — Get Attributes SErviCe Parameters ... 30
Table 14 — Set Attributes SErvice Parameters . ... ..o e 30

Table 15 — Error indiCation ParameEters ... e e 31


https://standards.iteh.ai/catalog/standards/iec/c3f4ada3-6e8b-4610-bf2e-aeb54a63b7b0/iec-61158-5-18-2007

IEC 61158-5-18:2007 © |IEC 2007 -3-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS —
FIELDBUS SPECIFICATIONS —

Part 5-18: Application layer service definition — Type 18 elements

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organizatio
all national electrotechnical committees (IEC National Committees).
international co-operation on all questions concerning standardization in th
this end and in addition to other activities, IEC publishes International 3 i pécifications,
Technical Reports, Publicly Available Specifications (PAS) and Guites (he d to as “IEC
Publication(s)”). Their preparation is entrusted to technical committeg ittee interested
in the subject dealt with may participate in this preparatory woik. al, gowernmental and non-
governmental organizations liaising with the IEC also participgte— i qrati

2) The formal deC|S|ons or agreements of IEC on technlcal

3) IEC Publications have the form of recommehdation

Publications is accurate, IEC cannot be [
misinterpretation by any end user.

4) In order to promote internati
transparently to the maxnm
between any IEC Publican

the latter.

5) IEC provides ng/maki approval and cannot be rendered responsible for any
equipment declared t@ Publication.

6) All users should ensue tha e atest edition of this publication.

7) No liability shall & s_directors, employees, servants or agents including individual experts and
members of it ical ce i EC National Committees for any personal injury, property damage or

other damagé o a oever, whether direct or indirect, or for costs (including legal fees) and
expenses a ising Ou jgation, use of, or reliance upon, this IEC Publication or any other IEC
Publicaton

8) AttentionN Y 9 mative references cited in this publication. Use of the referenced publications is
indispensabte

NOTE Use of some of\{h€ associated protocol types is restricted by their intellectual-property-right holders. In all
cases, the commitment to limited release of intellectual-property-rights made by the holders of those rights permits
a particular data-link layer protocol type to be used with physical layer and application layer protocols in type
combinations as specified explicitly in the IEC 61784 series. Use of the various protocol types in other
combinations may require permission of their respective intellectual-property-right holders.

International Standard IEC 61158-5-18 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This first edition and its companion parts of the IEC 61158-5 subseries cancel and replace
IEC 61158-4:2003. This edition of this part constitutes a technical addition.

This edition of IEC 61158-5 includes the following significant changes from the previous
edition:

a) deletion of the former Type 6 fieldbus for lack of market relevance,;
b) addition of new types of fieldbuses;
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c) partition of part 5 of the third edition into multiple parts numbered -5-2, -5-3, ...
This bilingual version (2014-12) corresponds to the monolingual English version, published in

2007-12.

The text of this standard is based on the following documents:

FDIS Report on voting
65C/475/FDIS 65C/486/RVD

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

The French version of this standard has not been voted upon.

The committee has decided that the contents of this publicati panged until

&.iec.ch in the

the maintenance result date indicated on the IEC web site 4

data related to the specific publication. At this date, the publicatie

* reconfirmed,;

+ withdrawn;

+ replaced by a revised edition, or

*+ amended.

NOTE The revision of this standard will be synchrbnized\wit ather parts of the IEC 61158 series.

The list of all the parts_of the ' rie under the general title Industrial

be found on the IEC web site.

9
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INTRODUCTION

This part of IEC 61158 is one of a series produced to facilitate the interconnection of
automation system components. It is related to other standards in the set as defined by the
“three-layer” fieldbus reference model described in IEC/TR 61158-1.

The application service is provided by the application protocol making use of the services
available from the data-link or other immediately lower layer. This standard defines the
application service characteristics that fieldbus applications and/or system management may
exploit.

Throughout the set of fieldbus standards, the term “service” refers to the-s
provided by one layer of the OSI Basic Reference Model to the layer im
the application layer service defined in this standard is a conceptua
independent of administrative and implementation divisions.

©
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DIGITAL DATA COMMUNICATIONS FOR MEASUREMENT AND CONTROL -
FIELDBUS SPECIFICATIONS —

Part 5-18: Application layer service definition — Type 18 elements

1 Scope

1.1 Overview

The fieldbus application layer (FAL) provides user programs with a
fieldbus communication environment. In this respect, the FAL can be
between corresponding application programs.”

This part of IEC 61158 provides common elements for basic ti -critical
messaging communications between application programs in & uk on eqvirknment and
material specific to Type 18 fieldbus. The term “time-gfiti i S epresent the
presence of a time-window, within which one or more sp tions are required to be

iffied actions within
the time window risks failure of the applications regdesting the attions,\with attendant risk to

a) an abstract model for defining| apptication
manipulated by users vja ser ice

b) the primitive actions and e 3 ;

c) the parameters as i

take; and
d) the interrelat@ ase actions and events, and their valid sequences.

The purpose of thjis'\pa EC\61158\s to define the services provided to

1) the FAL us & aly between the user and the Application Layer of the Fieldbus
Reference S

2) Systéms ment at the boundary between the Application Layer and Systems
Managen dbus Reference Model.

This part of IEC611588 specifies the structure and services of the Type 18 IEC fieldbus
Application Layer, in conformance with the OSI| Basic Reference Model (ISO/IEC 7498) and
the OSI Application Layer Structure (ISO/IEC 9545).

FAL services and protocols are provided by FAL application-entities (AE) contained within the
application processes. The FAL AE is composed of a set of object-oriented Application
Service Elements (ASEs) and a Layer Management Entity (LME) that manages the AE. The
ASEs provide communication services that operate on a set of related application process
object (APO) classes. One of the FAL ASEs is a management ASE that provides a common
set of services for the management of the instances of FAL classes.

Although these services specify, from the perspective of applications, how request and
responses are issued and delivered, they do not include a specification of what the requesting
and responding applications are to do with them. That is, the behavioral aspects of the
applications are not specified; only a definition of what requests and responses they can
send/receive is specified. This permits greater flexibility to the FAL users in standardizing
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such object behavior. In addition to these services, some supporting services are also defined
in this standard to provide access to the FAL to control certain aspects of its operation.

1.2 Specifications

The principal objective of this part of IEC 61158 is to specify the characteristics of conceptual
application layer services suitable for time-critical communications, and thus supplement the
OSI Basic Reference Model in guiding the development of application layer protocols for time-
critical communications.

A secondary objective is to provide migration paths from previously-existing industrial
communications protocols. It is this latter objective which gives rise to the diversity of services
standardized as the various Types of IEC 61158, and ndi
standardized in subparts of IEC 61158-6.

1.3 Conformance

This part of IEC 61158 does not spe€ ,
constrain the implementations of applicatiQ
systems.

ofis or products, nor do they
tities/ within industrial automation

The following refe are indispensable for the application of this document.
For dated references,\o cited applies. For undated references, the latest edition
of the refere ding any amendments) applies.

IEC/TR 61158-1 . Industrial communication networks — Fieldbus specifications —
Part 1: Overview aid guidance for the IEC 61158 and IEC 61784 series

ISO/IEC 7498-1, Information technology — Open Systems Interconnection — Basic Reference
Model — Part 1: The Basic Model

ISO/IEC 8822, Information technology — Open Systems Interconnection — Presentation service
definition

ISO/IEC 8824, Information Technology — Abstract Syntax notation One (ASN-1): Specification
of basic notation

ISO/IEC 9545, Information technology — Open Systems Interconnection — Application Layer
structure
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3 Terms, definitions, abbreviations, and conventions

3.1 Referenced terms and definitions
3.1.1 ISO/IEC 7498-1 terms
For the purposes of this document, the following terms as defined in ISO/IEC 7498-1 apply:

a) application entity

b) application process

c) application protocol data unit
d) application service element

e) application entity invocation

f) application process invocation
g) application transaction

h) real open system

i) transfer syntax

3.1.2 ISO/IEC 8822 terms

For the purposes of this document, the following ISO/IEC 8822 apply:

a) abstract syntax
b) presentation context

3.1.3 ISO/IEC 9545 terms

For the purposes of this do S as defined in ISO/IEC 9545 apply:

a) application-associ
b) application-cg

c)
d)
e)
f)
9)
h)
i)
3.1.4 ISO/IEC 8824 terms

application contex

For the purposes of this document, the following terms as defined in ISO/IEC 8824 apply:
a) object identifier

b) type

3.2 Additional terms and definitions for distributed automation

For the purposes of this document, the following terms and definitions apply.

3.3

Register X

register containing bit-oriented cyclic data of type input data that is transmitted from a slave to
a master
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3.4

Register Y

register containing bit-oriented cyclic data of type output data that is transmitted from a
master to a slave

3.5

Register Wr

register containing word-oriented cyclic data of type input data that is transmitted from a slave
to a master

3.6

Register Ww
register containing word-oriented cyclic data of type output data that is
master to a slave

smitted from a

3.7 Abbreviations and symbols

RX Register X

RY Register Y

RWr Register Wr

RWw Register Ww
3.8 Conventions

There are no conventions defined spec 8 FAL

4 Concepts

4.1 Common concepts

IEC/TR 61158,
and the templat

epts of the application layer service descriptions
épt as specifically overridden in 4.2.

4.2 Type specifi

Described~in this _comamynication model specification are the Application Service Elements
(ASE) aRd the. A tion Process (AP) object class models. The syntax and related encoding
of attributesNs described by the Type 18 Application layer protocol specification.

The Type 18 AL identifies two types of FAL user, master and slave. For each FAL user type
there are two classes of Data Link Entity (DLE), Class 1 and Class 2, corresponding to the
Polled and Packed class of the DLE, respectively. See appropriate definitions and
specifications in the Type 18 Data link for more information about the Polled and Packed class
of DLE. Therefore, there are 4 types of Application Relationship (AR) as shown in Table 1.
AR classes and device types share the same naming conventions.

Table 1 — AR types

AR class Symbol FAL user type DLE class
Master Class 1 M1 Master Polled
Master Class 2 M2 Master Packed
Slave Class 1 S1 Slave Polled
Slave Class 2 S2 Slave Packed
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An Application Process (AP) object model consists of

e one Device Manager object,
e one Connection Manager object, and

e one or more Process Data objects.

The specific classes of objects included depend upon the type of device and are identified by
prefixes that match the symbol of the related AR class (or device type).

4.2.2 Stations and slots

Each device and its corresponding FAL is identified by a number. This identifying number is
named the Station number. The station number is the address used to id e device and
the AR End Point (AREP) associated with the transmission and receptig s_proeess data.

Cyclic process data is further addressed by slot number. : of the
position dependent mapping of the cyclic data fields. A statigh m ote than one
slot. The slots belonging to an AREP are identified by the rang NQts\begigring with the
station number and with a length equal to the number of i s as configured by the
FAL user.

4.2.3 Transmission methods

The Type 18 AL implements a master. Only a master is able to initiate
transmissions. Slave devices respond : i master. The access method
employed is scanning. A scan cycle is_one W f =t device transmits data to, and
receives data from, all the slaves conn articulars of the transmission methods
are described by the Type 18 Applicatign la

4.2.4 Process datapstr

Symbols (RX, RY RW ] hroughout the Type 18 specifications to refer to
types of cyclic .@ ¢ us€d to buffer process data for transmission and
reception.

Table 2 — Process data support level

Process data Data type supported Type 18 industry users
support level Alias terminology
A bit-orineted i/o data Remote i/o station
B A + word-oriented i.o data Remote device station
C B + acyclic messaging Intelligent device station
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5 Data type ASE

5.1 General

An overview of the data type ASE and the relationships between data types is provided in
IEC/TR 61158-1, 10.1.

5.2 Formal definition of data type objects

The template used to describe the data type class in this clause is detailed in IEC/TR 61158-1,
10.2. This includes the specific ASE structure and the definition of its attributes.

5.3 FAL defined data types
5.3.1 Fixed length types
5.3.1.1 Boolean types

5.3.1.1.1 Boolean
CLASS:Data type

ATTRIBUTES:

1 Data type Numeric Identifier = 1

2 Data type Name = Boolean
3 Format = F

4.1 Octet Length
This data type expresses a Boolean dataX Wi aluesTRUE and FALSE.

5.3.1.2 Bitstring types

53.1.2.1 BitString8
CLASS:
ATTRIBUTES: @

1 Data type i

2 Data type Nan
3 Format

Bitstring8
FIXED LENGTH

51 Octet = 1

5.3.1.2.2

This data typ the\same as Bitstring8.

5.3.1.2.3 BitStrivig16

CLASS: Data type
ATTRIBUTES:

1 Data type Numeric Identifier = 23

2 Data type Name = Bitstringl6

3 Format = FIXED LENGTH
5.1 Octet Length = 2

5.3.1.2.4 Word

This data type is the same as Bitstring16.

5.3.1.2.5 BitString32

CLASS: Data type
ATTRIBUTES:
1 Data type Numeric Identifier = 24
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2 Data type Name = Bitstring32

3 Format = FIXED LENGTH
5.1 Octet Length = 4

5.3.1.3 Numeric types

5.3.1.3.1 Floating Point types

5.3.1.3.1.1 Float32

CLASS: Data type
ATTRIBUTES:

1 Data type Numeric Identifier = 8

2 Data type Name = Float32

4 Format = FIXED LENGTH
4.1 Octet Length = 4

This type has a length of four octets. The format for Float32 is tha & 60559 as

single precision.

5.3.1.3.1.2 float

This data type is the same as Float32.

5.3.1.3.1.3 Float64

CLASS:
ATTRIBUTES:
1 Data type Numeric Identifier
2 Data type Name
3 Format

4.1 Octet Length

This type has a length
double precision<>
5.3.1.3.1.4 doub

This data type-i

5.3.1.3.

5.3.1.3.2.1

CLASS: Data type
ATTRIBUTES:

1 Data type Numeric Identifier = 2

2 Data type Name = Integer8

3 Format = FIXED LENGTH
4.1 Octet Length = 1

This integer type is a two’s complement binary number with a length of one octet.

5.3.1.3.2.2 char
This data type is the same as Integer8.

5.3.1.3.2.3 Integerl6

CLASS: Data type
ATTRIBUTES:


https://standards.iteh.ai/catalog/standards/iec/c3f4ada3-6e8b-4610-bf2e-aeb54a63b7b0/iec-61158-5-18-2007

