IEC 61158-5-21 Ed. 1.0 - Preview only Copy via ILNAS e-Shop

IEC 61158-5-21:2010

IEC IEC 61158-5-21

®
®

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Edition 1.0 2010-08

N

Industrial communication networks i %ep%fgtions -
Part 5-21: Application layer servica definitionn- T 1 elements

de Type 21

R

’
/



IEC 61158-5-21 Ed. 1.0 - Preview only Copy via ILNAS e-Shop

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2010 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 la CEl ou du Comité national de la CEIl du pays du demandeur.

Si vous avez des questions sur le copyright de la CEIl ou si vous désirez obtenir des droits supplémentaires sur cette
publication, utilisez les coordonnées ci-aprés ou contactez le Comité national de la CEI de votre pays de résidence.

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@iec.ch
www.iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading glob
International Standards for all electrical, electronic and related technologie

About IEC publications

Useful links:

IEC publications search - www.iec.ch/searchpub

committee,...).
It also gives information on
withdrawn publications.

Stay up to date on all neWEC
details all new public
also once a month by email.

addijional languages. Also known as the International
EleCtrotechnical Vocabulary (IEV) on-line.

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.

A propos de

I’édition la plus récen
Liens utiles:

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

La recherche avancée vous permet de trouver des
publications CEI 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.

Just Published CEI - webstore.iec.ch/justpublished

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

un corrigendum ou amendement peut avoir été publié.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne au monde de termes
électroniques et électriques. Il contient plus de 30 000
termes et définitions en anglais et en frangais, ainsi que
les termes équivalents dans les langues additionnelles.
Egalement appelé Vocabulaire Electrotechnique
International (VEI) en ligne.

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://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://webstore.iec.ch/csc
mailto:csc@iec.ch
http://webstore.iec.ch/justpublished

IEC 61158-5-21 Ed. 1.0 - Preview only Copy via ILNAS e-Shop

IEC 61158-5-21

Edition 1.0 2010-08

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Industrial communication netwo
Part 5-21: Application layer servigc

Réseaux de communjiéation ir cifications des bus de terrain —
Partie 5-21: Définition des s che application — Eléments
de Type 21

INTERNATIONAL
ELECTROTECHNICAL

COMMISSION

COMMISSION

ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE X B
CODE PRIX

ICS 25.040.40; 35.100.70; 35.110 ISBN 978-2-88912-865-5

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 agréé.

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



IEC 61158-5-21 Ed. 1.0 - Preview only Copy via ILNAS e-Shop

-2 - 61158-5-21 © IEC:2010

CONTENTS
FOREWORDD ... 4
INTROD U CT ION L.ttt e e et et e et e e e e e et e et e et e et e e e e e e eeaaannas 6
LS T o7 o o 1= TSP 7
LIPS B V7= oV =Y PP 7
1.2 SPECIHICATIONS . it 8
1.8 CON OIMANCE .. e 8
A Lo =Y (Al =0 1= =Yg [T = T P 8

Terms, definitions, symbols, abbreviations, and conventions

3.1  Terms and definitions from other ISO/IEC standards ..............A8 coe e e . NG eiie i
3.2 Fieldbus data link layer terms.......c.ooiiiii e NG e Ne e e e e e e e renes

3.3 Fieldbus application layer specific definitions

3.4 Abbreviations and symbols ... NN N e N

3.5 ConVeNtionS ....ccuiiiiiiiiiiiee e O e N e N N N
N 070] g TeT=T o] £ TR U WO WS S

7230 N 0711014 g ToTa [ elo] Tot=Y o] £ Y /PPN W NP PP

4.2 Type specific concepts ....ocooeevvenvnen e L NG N
5 Datatype ASE....ccoiiiiiiiiii e A }

5.1 General ..o NG NG D

5.2 Formal definition of data type okjec

5.3 FAL defined data types........{......

5.4 Data type ASE sewyi IRCatI®N N\ N Y
6 Communication modekspesificatio

6.1 ASEs......... )N\l

6.2 ARs...,

6.3 Summ@

6.4 Permitted
Bibliography.......&...\.

Figure

Figure 3-C

Figure 4 — Pull mote/interaCtions .. ..o 24
Figure 5 — Push model interactions ... 24
Figure 6 — APOs services conveyed by the FAL ... 26
Figure 7 — Application entity StruCture ... ... 28
Figure 8 — FAL management of ODJECES . ... 29
Figure 9 — ASE ServiCe CONVEYANCE ....c.uiii i 30
Figure 10 — Defined and established AREPS ... 32
Figure 11 — FAL architectural COmMpPONENtS ........o.iiiiiiii e 34
Figure 12 — Interaction between FAL and DLL ..o 37
Figure 13 — Publisher-subscriber communication model.................... 37
Figure 14 — Client-server communication model ... 38
Figure 15 — ObJECt MOAEI ... .. e e e 38

Figure 16 — ASEs of a Type 21 application ........cooiiiiiiii e, 39



IEC 61158-5-21 Ed. 1.0 - Preview only Copy via ILNAS e-Shop

61158-5-21 © IEC:2010 -3-

Figure 17 — Data type class hierarchy example ..........oooiiiiiii 40
Figure 18 — The AR ASE conveys APDUSs between APS........cooiiiiiiiiiiie e 61
Table 1 — Types Of tIMEINESS ....ouieiii e 25
Table 2 — Overall structure of the OD ... e 38
Table 3 — 1dentify SEIVICE ... .ccu. e 50
Table 4 — STAtUS SEIVICE ..ouuiiiiii ettt e e e e e e 52
Table 5 — Access rights for ObJECT ..o 54
Table 6 — REAA SEIVICE ...t
Table 7 — Write ServiCe ..o

Table 8 — TB-transfer......ci i

Table 9 — COS-transfer........coooiiiiiiiiii e o\

Table 10 — Conveyance of service primitives by AREP role....... /. \...\..-2

Table 11 — Valid combinations of AREP roles involved in an AR\
Table 12 — AR-unconfirmed Send ..........ooiiiiiiiiii e NG O O e A e e e D e e e e e e eeeeenns
Table 13 — AR-confirmed SENd........c.ooiiiiiiiii e N e e e e e N e e et e e e et e et e e eeenns
Table 14 — FAL class sumMmMary ........cooeeveeeneeneenpine here e e /e NG D,
Table 15 — Services by AREP role



IEC 61158-5-21 Ed. 1.0 - Preview only Copy via ILNAS e-Shop

—4 - 61158-5-21 © IEC:2010

INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 5-21: Application layer service definition —
Type 21 elements

FOREWORD

this end and in addltlon to other activities, IEC publishes International
Technical Reports, Publicly Available Specmcatlons (PAS) and Guijdes

governmental organizations liaising with the IEC also partlmpate i
with the International Organization for Standardization (ISO
agreement between the two organizations.

and are accepted by IEC National
Committees in that sense. While all reasonable effqrts \ t re that the technical content of IEC
Publications is accurate, IEC cannot be ) the way in which they are used or for any
misinterpretation by any end user.

8) AttentionN Y ) ative references cited in this publication. Use of the referenced publications is
et application of this publication.

9) Attention is drawr e possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shalil not be held responsible for identifying any or all such patent rights.

NOTE Use of some of the 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 profile parts. Use of the various protocol types in other combinations
may require permission of their respective intellectual-property-right holders.

International Standard I|EC 61158-5-21:2010 has been prepared by subcommittee 65C:
Industrial networks, of IEC technical committee 65: Industrial-process measurement, control
and automation.

This standard cancels and replaces IEC/PAS 62573 published in 2008. This first edition
constitutes a technical revision.



IEC 61158-5-21 Ed. 1.0 - Preview only Copy via ILNAS e-Shop

61158-5-21 © IEC:2010 -5-

This bilingual version published in 2012-01 corresponds to the English version published in
2010-08.

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

FDIS Report on voting
65C/606/FDIS 65C/620/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 has not been voted upon.

* reconfirmed;
* withdrawn;

* replaced by a revised edition, or
*+ amended.

NOTE The revision of this standa e other parts of the IEC 61158 series.


http://webstore.iec.ch/
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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=a
provided by one layer of the OS| 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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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 5-21: Application layer service definition —
Type 21 elements

1 Scope

1.1 Overview

Njeans to _access the
idered\a window

The Fieldbus Application Layer (FAL) provides user programs with 3
fieldbus communication environment. In this respect, the FAL can ke con
between corresponding application programs.

messaging communications between application programg”i 1 an Mati erfvironment as
well as material specific to the Type 21 protocol. The term™;i ' is ysed to represent
the presence of a time-window within which one or m6re sp i onsvare required to be
completed with some defined level of certainty. Fajlure cified actions within

the time window risks failure of the applications re bi i , with attendant risk to
equipment, plant, and possibly human Jife.

This standard defines, in an abstract wa | iSi service provided by the FAL in
terms of:

b) the primitive a

c) the para r
take;

the interrelaf

This standard describes the structure and services of the IEC FAL, 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 (AEs) contained in 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 management of the instances of FAL classes.

Although these services specify how requests and responses are issued and delivered from
the perspective of applications, they do not include a specification of what the requesting and
responding applications are to do with them. That is, these services only define what requests
and responses applications can send or receive, not the functions of the applications
themselves. This permits greater flexibility to the FAL-users in standardizing such object
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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 standard 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. This latter objective gives rise to the diversity of services
standardized as the various types of IEC 61158, and the corresponding protocols
standardized in subparts of IEC 61158-6.

This standard may be used as the basis for formal applicatio
Nevertheless, it is not a formal programming interface, and an

1.3 Conformance

This standard does not specify individ
the implementations of application laye

toapp ication layer service definition standard.
the~implementation of conforming application layer

IEC 61158-2:20MQ1, /wdustrial communication networks — Fieldbus specifications — Part 2:
Physical layer specification and service definition

IEC 61158-3-21:20101, Industrial communication networks - Fieldbus specifications -
Part 3-21: Data-link layer service definition — Type 21 elements

IEC 61158-4-21:20101, Industrial communication networks - Fieldbus specifications -
Part 4-21: Data-link layer protocol specification — Type 21 elements

IEC 61158-6-21:20101, Industrial communication networks - Fieldbus specifications -
Part 6-21: Application layer protocol specification — Type 21 elements

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

1 To be published.
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ISO/IEC 7498-3, Information technology — Open Systems Interconnection — Basic Reference
Model: Naming and addressing

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

ISO/IEC 9545, Information technology — Open Systems Interconnection — Application layer
structure

ISO/IEC 10731:1994, Information technology — Open Systems Interconnection — Basic
Reference Model — Conventions for the definition of OSI services

3 Terms, definitions, symbols, abbreviations, and conventi

3.1 Terms and definitions from other ISO/IEC standards

3.1.1 ISO/IEC 7498-1 terms

[

application entity

[}

application process

Q O

)
)
) application protocol data unit
)
)

application service element
application entity invocation
) application process invocation
g) application transaction

- O

h) real open system

i) transfer syntax

3.1.2 ISO/IEC 882
a) abstract synt

b) presentation cg

3.1.3

a) applicatio

b) appli

c) applicatior
d) application-en

e) application-entity-type

f) application-process-invocation

g) application-process-type

h) application-service-element

i) application control service element

3.2 Fieldbus data link layer terms

For the purposes of this document, the following terms as defined in IEC 61158-3-21:2010
and IEC 61158-4-21:2010 apply.

a) DL-Time
b) DL-Scheduling-policy
c) DLCEP
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d) DLC

e) DL-connection-oriented mode

f) DLPDU

g) DLSDU

h) DLSAP

k) link

I) ISO/IEC 8802-3:2000 MAC address
m) DL-entity identifier

3.3 Fieldbus application layer specific definitions

3.3.1
application
function or data structure for which data are consumed or produced

3.3.2

application objects
multiple object classes that manage and provide a runtin
network and within the network device

gages across the

3.3.3

application process
part of a distributed application on a ne
unambiguously

\ is located pn one device and addressed

3.34
application process ide
distinguishes multiple 3

3.3.5

application pro
component of an “ag
application relatigr

NOTE Applicagionp jex fiqitions are composed of a set of values for the attributes of their class (see
the definition for © icati object class”). Application process object definitions may be accessed
remotely uging.\the i Object Management ASE. FAL Object Management services can be used to

3.3.6
application process object class

class of application process objects defined in terms of the set of their network-accessible
attributes and services

3.3.7

application relationship

cooperative association between two or more application-entity-invocations for the purpose of
exchange of information and coordination of their joint operation

NOTE This relationship is activated either by the exchange of application-protocol-data-units or as a result of
preconfiguration activities.

3.3.8

application relationship application service element

application-service-element that provides the exclusive means for establishing and
terminating all application relationships
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3.3.9

application relationship endpoint

context and behavior of an application relationship as seen and maintained by one of the
application processes involved in the application relationship

NOTE Each application process involved in the application relationship maintains its own application relationship
endpoint.

3.3.10
attribute
description of an externally visible characteristic or feature of an object

NOTE The attributes of an object contain information about variable portions of an object
status information or govern the operation of an object. Attributes may also affect thé¢
Attributes are divided into class attributes and instance attributes.

pically, they provide
avjior of an object.

3.3.11
behavior
indication of how an object responds to particular events

3.3.12
channel
single physical or logical link of an input or output app i j erver to the process

3.3.13
class
set of objects, all of which represent the S ; gmponent

NOTE A class is a generalization of an obje¢t, a wplateNfornd ng variables and methods. All objects in a
class are identical in form and behavior, b ally cqQ differentdata in their attributes.

3.3.14
class attributes

attribute shared bial a.class

3.3.15
class code

performed by asxgommyn service

NOTE A class-specific object is unique to the object class that defines it.

3.3.17
client
a) object that uses the services of another (server) object to perform a task

b) initiator of a message to which a server reacts

3.3.18
consume
act of receiving data from a producer

3.3.19
consumer
node or sink that receives data from a producer
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3.3.20
consuming application
application that consumes data

3.3.21
conveyance path
unidirectional flow of APDUs across an application relationship

3.3.22
cyclic
repetitive in a regular manner

3.3.23

data consistency
means for coherent transmission and access of the input- or outpu
within client and server

between and

3.3.24
device
physical hardware connected to the link

NOTE A device may contain more than one node.

3.3.25

device profile
a collection of device-dependent informa
similar devices of the same device type

providing consistency between

3.3.26
diagnostic information
all data available at th

3.3.27 Q
end node

producing or consun

3.3.28
endpoint

one of th entities involved in a connection

3.3.29
error

discrepancy between a computed, observed, or measured value or condition and the specified
or theoretically correct value or condition

3.3.30
error class
general grouping for related error definitions and corresponding error codes

3.3.31
error code
identification of a specific type of error within an error class

3.3.32
event
instance of a change of conditions
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3.3.33

FIFO variable

variable object class composed of a set of homogeneously typed elements, where the first
written element is the first element that can be read

NOTE In a fieldbus system, only one complete element can be transferred as a result of one service invocation.

3.3.34
frame
simplified synonym for data link protocol data unit (DLPDU)

3.3.35

group
a) (General): a general term for a collection of objects

b) (Addressing): when describing an address, an address that exthan one

entity

3.3.36
invocation
act of using a service or other resource of an application p

from other outstanding service invocations.

3.3.37
index
address of an object within e

3.3.38

instance

actual physical r
the same object
EXAMPLE c

NOTE The term

3.3.39

3.3.40
instantiated
object that has been created in a device

3.3.41

logical device

specific FAL class that abstracts a software component or a firmware component as an
autonomous self-contained facility of an automation device

3.3.42
manufacturer ID
identification of each product manufacturer by a unique number
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3.3.43

management information

network-accessible information that supports management of the operation of the fieldbus
system, including the application layer

NOTE Managing includes functions, such as controlling, monitoring, and diagnosis.

3.3.44

network

set of nodes connected by some type of communication medium, including any intervening
repeaters, bridges, routers, and lower-layer gateways

3.3.45
object
abstract representation of a particular component within a device, {usua lection of
related data in the form of variables, and methods (procedures) for dparati data that

have clearly defined interface and behavior

3.3.46

object dictionary
collection of definitions, communication-specific attrip
dependent data

3.3.47
object-specific service
service unique to the object class that ds

3.3.48
physical device
automation or other netwo

3.3.49
point-to-point @
connection that e S o application objects

3.3.50
pre-establis
AR endpoint\p
endpoints

3.3.51
process data
object(s) that are already pre-processed and transferred cyclically for the purpose of
information or further processing

3.3.52
produce
act of sending data to be received by a consumer

3.3.53
producer
node that is responsible for sending data

3.3.54
property
general term for descriptive information about an object
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3.3.55
provider
source of a data connection

3.3.56

publisher

role of an AR endpoint that transmits APDUs onto the fieldbus for consumption by one or
more subscribers

NOTE A publisher may not be aware of the identity or number of subscribers.

3.3.57

publishing manager
role of an AR endpoint in which it issues one or more confirmed servigg request application
protocol data units (APDUs) to a publisher to request that a specifi€éd objest{ be\published.
Two types of publishing managers are defined by this standard, pu blishil
push publishing managers, each of which is defined separately.

3.3.58
push publisher
type of publisher that publishes an object in an unconfi

3.3.59

push publishing manager
type of publishing manager that ref§ S ifi ject be published using an
unconfirmed service

3.3.60
push subscriber
type of subscriber that recq i med service request APDUs as published
object data

3.3.61
server

3.3.62

service
operation orfu
object and/or obje

3.3.63
station
host of one AP, identified by a unique data link connection endpoint (DLCEP)-address

3.3.64
subscriber
role of an AREP in which it receives APDUs produced by a publisher
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3.4 Abbreviations and symbols

AE Application Entity

AL Application Layer

ALME Application Layer Management Entity
ALP Application Layer Protocol

APO Application Object

AP Application Process

APDU Application Protocol Data Unit

AR Application Relationship

AREP Application Relationship End Point
ASCII American Standard Code for Information Interchan
ASE Application Service Element

Cnf Confirmation

DL- (as a prefix) Data Link -

DLCEP Data Link Connection End Point

DLL Data Link Layer

DLM Data Link Management

DLSAP Data Link Service Ascess P&

DLSDU DL-service-data-unit

DNS Domain Name Servide

FAL Fieldbus ye%

Ind Indicatio

Req Req

Rsp @p

3.5 Conventions$

3.5.1

The FAL s . d&fi a\ set df object-oriented ASEs. Each ASE is specified in a separate
subclause, E_spegification is composed of two parts: its class specification and its
service specificati

The class specification defines the attributes of the class. Access to these attributes is
beyond the scope of this document except where specified. The service specification defines
the services provided by the ASE.

3.5.2 General conventions

This standard uses the descriptive conventions given in ISO/IEC 10731.

3.5.3 Conventions for class definitions

Class definitions are described using templates. Each template consists of a list of attributes
for the class. The general form of the template is as shown below:



IEC 61158-5-21 Ed. 1.0 - Preview only Copy via ILNAS e-Shop

61158-5-21 © IEC:2010 -17 -

FAL ASE: ASE name

CLASS: Class name

CLASS ID: #

PARENT CLASS: Parent class name
ATTRIBUTES:

1 (o) Key Attribute:  numeric identifier

2 (o) Key Attribute: name

3 (m) Attribute: attribute name(values)
4 (m) Attribute: attribute name(values)
4.1 (s) Attribute: attribute name(values)
4.2 (s) Attribute: attribute name(values)
4.3 (s) Attribute: attribute name(values)
5 (c) Constraint: constraint expression
5.1 (m) Attribute: attribute name(values)
5.2 (o) Attribute: attribute name(values)
6 (m) Attribute: attribute name(values)
6.1 (s) Attribute: attribute name(values)
6.2 (s) Attribute: attribute name(values)

SERVICES:

1 (o) OpsService: service name

2 (c) Constraint: constraint expression
2.1 (o) OpsService: service napfe

3 (m) MgtService: service name

(1) The FAL ASE: entry is the name
being specified.

(3) The CLASS
not used for T

(5) The ATTRIBUJIES)label indicates that the following entries are attributes defined for the
class.

a) Each of the attribute entries contains a line number in column 1; a mandatory (m),
optional (o), conditional (c), or selector (s) indicator in column 2; an attribute type label
in column 3; a name or a conditional expression in column 4; and an optional list of
enumerated values in column 5. In the column following the list of values, the default
value for the attribute may be specified.

b) Objects are normally identified by a numeric identifier or by an object name, or by both.
In the class templates, these key attributes are defined under the key attribute.

c) The line number defines the sequence and the level of nesting of the line. Each
nesting level is identified by period. The numbers below refer to the general template
form above. Nesting is used to specify:

i) fields of a structured attribute (4.1, 4.2, 4.3);

i) attributes conditional on a constraint statement. Attributes may be mandatory (5.1)
or optional (5.2) if the constraint is true. Not all optional attributes require
constraint statements as does the attribute defined in (5.2);
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iii) the selection fields of a choice type attribute (6.1 and 6.2).
(6) The SERVICES label indicates that the following entries are services defined for the class.

a) An (m) in column 2 indicates that the service is mandatory for the class, while an (o)
indicates that it is optional. A (c) in this column indicates that the service is conditional.
When all services defined for a class are defined as optional, at least one has to be
selected when an instance of the class is defined.

b) The label “OpsService” designates an operational service (1).
c) The label “MgtService” designates a management service (2).

d) The line number defines the sequence and the level of nesting of the line. Each
nesting level is identified by period. Nesting within the list of services is used to specify
services conditional on a constraint statement.

3.5.4 Conventions for service definitions

3.5.4.1 General

3.5.4.2 Service parameters

user/provider mteractlon
explicitly.

) parameter nam
) request g $iv

c) indication priy
) \
)

nt, is listed in each row of each table. Under the appropriate
s code is used to specify the type of usage of the parameter on the

M The parameter is mandatory for the primitive.

U The parameter is a user option, and may or may not be provided depending on
dynamic usage of the service user. When not provided, a default value for the
parameter is assumed.

C The parameter is conditional upon other parameters or upon the environment of the
service user.

— (blank) The parameter is never present.

S The parameter is a selected item.
Some entries are further qualified by items in parentheses. These may be:

a) a parameter-specific constraint:

“(=)” indicates that the parameter is semantically equivalent to the parameter in the
service primitive to its immediate left in the table;

b) an indication that some note applies to the entry:
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“(n)” indicates that the following note “n” contains additional information pertaining to
the parameter and its use.

3.543 Service procedures
The service procedures are defined in terms of:

a) The interactions between application entities through the exchange of fieldbus APDUs;

b) The interactions between an application layer service provider and an application layer
service user in the same system through the invocation of application layer service
primitives.

These procedures are applicable to instances of communication bet
support time-constrained communications services within the fieldbus app

een systems that

4 Concepts

4.1 Common concepts
411 Overview

The fieldbus is intended to be used in factories and proces y interconnect primary
automation devices (e.g., sensors, actuatg devices, annunciators,
programmable logic controllers, small single | standalone field controls)

4.1.2 Architectural relationships
4.1.21 Relationship to the application layer of the OSI Basic Reference Model

The functions of the FAL have been described according to OSI layering principles. However,
the FAL’s architectural relationship to the lower layers is different, as follows (see Figure 1):

a) the FAL groups OSI functions together with extensions to cover time-critical
requirements. The OSI application layer structure standard (ISO/IEC 9545) was used
as a basis for the FAL specification;

b) the FAL directly uses the services of the underlying layer. The underlying layer may be
the DLL or any layer in between. When using the underlying layer, the FAL may
provide functions normally associated with the OSI middle layers for proper mapping
onto the underlying layer.
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