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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

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

FOREWORD

this end and in addition to other activities, pécifications,

Technical Reports, d to as “IEC
Publication(s)”). Their preparation is entrusted to technical committe ittee interested
in the subject dealt with may participate in this preparatory wo K. ernmental and non-
governmental organizations liaising with the IEC also participa EQ  collaborates closely
with the International Organization for Standardization (ISQ conditions determined by
agreement between the two organizations

2) The formal decisions or agreements of IEC on technlcal
consensus of opinion on the relevant subjé
interested IEC National Committees.

3) IEC Publications have the form of recommendations
Committees in that sense. While all reasonabfe effo
Publications is accurate, IEC cannot be [
misinterpretation by any end user.

4) In order to promote interndtiona i ommittees undertake to apply IEC Publications

transparently to the maX|m
between any IEC Publicati
the latter.

5) IEC provides no/macki
equipment declared i
6) All users should ensute tha

7) No liability shall 4
members of itg te

8) Attentio

NOTE Use of some of\th€ 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;

c) partition of part 5 of the third edition into multiple parts numbered -5-2, -5-3,
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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.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under http://w
data related to the specific publication. At this date, the publication will

* reconfirmed;

* withdrawn;

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

NOTE The revision of this standard will be synchronized with the o 8 series.

The list of all the parts of the IEC 61158 sefies
communication networks — Fieldbus specificatio 3

S
S

géneral 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 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.”

messaging communications between application programs in & spvirmnment and
material specific to Type 18 fieldbus. The term “time-gfiti i - répresent the

This part of IEC 61158 define in an abstrat s isible service provided by the

a) an abstract model for defining( apptication
manipulated by users vja the use of\the serwce

b) the primitive actions and we\service;

yrces (objects) capable of being

c) the parameters as

take; and
d) the interrelat@ ese actiohs and events, and their valid sequences.

The purpose of this\pa EC.61158\s to define the services provided to

1) the FAL ye S ary between the user and the Application Layer of the Fieldbus
Reference

2) Systéms menh at the boundary between the Application Layer and Systems
Manageren dbus Reference Model.

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 the correSponding protocols
standardized in subparts of IEC 61158-6.

This specification may be used as the basis for formal Application Programming-Interfaces.
Nevertheless, it is not a formal programming interface, and apy~sugh i

constrain the implementations of applicatio S ties/ within industrial automation

app icafion layer service definition standard.
h i

tpleraghtation of conforming application layer

are indispensable for the application of this document.
cited applies. For undated references, the latest edition
ding any amendments) applies.

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 ISOJ/IEC 9545 terms

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

a) application-associa
b) application-cg t
c) application conte

h) applicationsservice-element

i) application contref service element

3.1.4 ISO/IEC 8824 terms

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

4 Concepts

4.1 Common concepts

IEC/TR 61158, Clause
and the templat@e

4.2 Type specifi

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

rocess (AP) object class models. The syntax and related encoding
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 i
named the Station number. The station number is the address used to id¢
the AR End Point (AREP) associated with the transmission and recepti

dentifying number is
e device and

station number and with a length equal to the number of
FAL user.

4.2.3 Transmission methods

transmissions. Slave devices respond\o tra i master. The access method
employed is scanning. A scan cycle is nne f =f device transmits data to, and
receives data from, all the slaves conn N articulars of the transmission methods

4.2.4 Process data;str

Symbols (RX, RY ,ARW - hroughout the Type 18 specifications to refer to
types of cyclic o‘@ ¢ §
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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