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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 5-9: Application layer service definition — Type 9 elements

FOREWORD

all national electrotechnical committees (IEC National Committees). The< obj promote
international co-operation on all questions concerning standardization in the g a

this end and in addition to other activities, IEC publishes International s Yechyi pecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guid 8 erred to as “IEC

Publication(s)”). Their preparation is entrusted to technical committegs g ittee interested
in the subject dealt with may participate in this preparatory wo )
governmental organlzatlons Ilalsmg with the IEC also participa \

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

3) IEC Publications have the form of recommendation

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

4) In order to promote interngtional upfifor

the latter.

5) IEC provides no” marki
equipment declared 10

3 EC National Committees for any personal injury, property damage or
tsoever, whether direct or indirect, or for costs (including legal fees) and
ication, use of, or reliance upon, this IEC Publication or any other IEC

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 IEC 61784 series. Use of the various protocol types in other
combinations may require permission from their respective intellectual-property-right holders.

International Standard IEC 61158-5-9 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 61158-5:2003. This edition of this part constitutes an editorial revision.

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

a) deletion of the former Type 6 fieldbus, and the former Type 1 fieldbus application layer, for
lack of market relevance;
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b) addition of new types of fieldbuses;
c) partition of part 5 of the third edition into multiple parts numbered -5-2, -5-3, ...
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.

This publication has been drafted in accordance with ISO/IEC Directives, Part 2.

* reconfirmed;

* withdrawn;

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

NOTE The revision of this standard will be synchronized with the otkher parts of the [EC'61158 series.

The list of all the parts of the general title Industrial
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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 theabstract capability
provided by one layer of the OS| Basic Reference Model to the layer{immediately above.
Thus, the application layer service defined in this standard is a | architectural
service, independent of administrative and implementation division

S
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 5-9: Application layer service definition — Type 9 elements

1 Scope

1.1 Overview

This standard defines in an abstrac X : ipte service provided by the

a) an abstract model for
manipulated by users vja

(objects) capable of being

b) the primitive actions ahd events of

c) the parameters assosia
take; and
d) the interrelat@ni

The purpose of thi

This standard specifies the structure and services of the 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 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. It is this latter objective which gives rise to the diversity of services
standardized as the various types of IEC 61158.

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

Instead, conformance is achieved thfoug

NP
erv ce¥ as defined in this standard.

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

ISO/IEC 7498-3, Information technology — Open Systems Interconnection — Basic Reference
Model — Part 3: Naming and addressing

ISO/IEC 9545, Information technology — Open Systems Interconnection — Application Layer
Structure
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3 Terms, definitions, symbols, abbreviations and conventions
For the purposes of this document, the following terms as defined in these publications apply:

3.1 ISO/IEC 7498-1 terms

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

3.2 ISO/IEC 8822 terms
a) abstract syntax

b) presentation context
3.3 ISO/IEC 9545 terms
a) application-association
b) application-context

c) application context nag

d) application-entity-i
e) application-entity-t
f)
9)

3.5 IEC/TR 61158-1 terms

The following IEC/TR 61158-1 terms apply.

3.5.1 application

function or data structure for which data is consumed or produced

3.5.2 application layer interoperability

capability of application entities to perform coordinated and cooperative operations using the
services of the FAL
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3.5.3 application object

object class that manages and provides the run time exchange of messages across the
network and within the network device

NOTE: Multiple types of application object classes may be defined
3.5.4 application process

part of a distributed application on a network, which is located on one device and
unambiguously addressed

3.5.5 application process identifier

distinguishes multiple application processes used in a device

3.5.6 application process object
component of an application process that is identifiable ang \ gh an FAL

application relationship. Application process object defini - posed’ of a set of
values for the attributes of their class.

3.5.7 application process object class

a class of application process objects defined i

attributes and services

3.5.8 application relationship
cooperative association between twq o mplicti -entity-invocations for the purpose of
exchange of information &4nd cqofdination of their jQint operation. This relationship is activated

activities

3.5.9 applicatic@ 3 p_application service element

the exclusive means for establishing and

3.5.10 applicati alatj hip endpoint

context and Qr>af ah application relationship as seen and maintained by one of the
involved in the application relationship. Each application process

involved in the application relationship maintains its own application relationship endpoint

3.5.11 attribute

description of an externally visible characteristic or feature of an object. The attributes of an
object contain information about variable portions of an object. Typically, they provide status
information or govern the operation of an object. Attributes may also affect the behaviour of
an object. Attributes are divided into class attributes and instance attributes

3.5.12 behaviour

indication of how the object responds to particular events. Its description includes the
relationship between attribute values and services
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3.5.13 class
a set of objects, all of which represent the same kind of system component. A class is a

generalisation of the object; a template for defining variables and methods. All objects in a
class are identical in form and behaviour, but usually contain different data in their attributes

3.5.14 class attributes

an attribute that is shared by all objects within the same class

3.5.15 class code

a unique identifier assigned to each object class

3.5.16 class specific service

a service defined by a particular object class to perform a res
performed by a common service. A class specific object is u
defines it

3.5.17 client

a) an object which uses the services of another (

3.5.19 cyclic

term used to des

3.5.20 dedicated AR

a physical hardware gonnection to the link. A device may contain more than one node

3.5.22 device profile

a collection of device dependent information and functionality providing consistency between
similar devices of the same device type

3.5.23 dynamic AR

AR that requires the use of the AR establishment procedures to place it into an established
state

3.5.24 endpoint

one of the communicating entities involved in a connection
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