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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 5-19: Application layer service definition —
Type 19 elements

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization f i 30 comprising
all national electrotechnical committees (IEC National Commlttees) The i ‘promote
international co-operation on all questions concerning standardization in the e Ids. To
this end and in addition to other activities, IEC publishes International St ) chni ffications,
Technical Reports, Publicly Available Specifications (PAS) and Guides 6 “IEC

governmental organizations liaising with the IEC also partlmpate in
with the International Organlzatlon for Standardization (ISO with conditions determined by

2) The formal decisions or agreements of IEC on technical matiers & v@§ possible, an international
consensus of opinion on the relevant subjects since gash\te i iittee has representation from all
interested IEC National Committees

3) IEC Publications have the form of recom ernatiQnal use/and are accepted by IEC National
Committees in that sense. While all reasonable effqrt o-ensdre that the technical content of IEC

Publications is accurate, IEC cannot be he i the way in which they are used or for any
misinterpretation by any end user.

indispensable fo hecorreet application of this publication.

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

NOTE 1 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 IEC 61158-5-19 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This second edition cancels and replaces the first edition published in 2007. This edition
constitutes a technical revision.

The main changes with respect to the previous edition are listed below:

e increasing the number of supported devices (511 instead of 254);
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e introducing a communication version identification;

e adding a mechanism for remote address allocation;

e introducing enhanced parameter addressing (32 bit instead of 16 bit);
e restructuring control and status word;

e improving the redundancy and hotplug features;

e improving the error handling;

e adding a multiplexing protocol (SMP: Type 19 Messaging Protocol).

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 votir}g\
65C/606/FDIS 650/620/R\ﬁ2

Full information on the voting for the approval of this
voting indicated in the above table.

d in the report on

The French version has not been voted’tipon.

the stability date .indi

related to the s;@

* reconfirmed;

+ withdrawn;
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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 th
provided by one layer of the OS| Basic Reference Model to the layex|{immediately above.
Thus, the application layer service defined in this standard is a | architectural
service, independent of administrative and implementation divisions

o
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 5-19: Application layer service definition —
Type 19 elements

1 Scope

1.1 Overview

The fieldbus application layer (FAL) provides user programs with/a
fieldbus communication environment. In this respect, the FAL cam be\v

material specific to Type 19 fieldbus. The term
presence of a time-window, within which one or
completed with some defmed level of certamty

a) an abstract model efini i esources (objects) capable of being

b) the primitive astio <
c) the parameti} i i _phimitive action and event, and the form which they
take; and

d) the interrelation actions and events, and their valid sequences

The purpos

a) thed the boundary between the user and the application layer of the fieldbus
reference

Management of\the fieldbus reference model.

This standard specifies the structure and services of the 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
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send/receive is specified. This permits greater flexibility to the FAL users in standardizing
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 di ity of services
standardized as the various Types of IEC 61158, and the coprs i protocols
standardized in subparts of IEC 61158-6.

This specification may be used as the basis for formal applica - C
Nevertheless, it is not a formal programming interface, and any such\in ill need to
address implementation issues not covered by this specification, \nckyding

1.3 Conformance

This standard does not specify individus
the implementations of application laye

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

IEC 61158-3-16:2007, Industrial communication networks — Fieldbus specifications — Part 3-
16: Data-link layer service definition — Type 16 elements

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

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

ISO/IEC 8824, Information Technology — Open Systems Interconnection — Specification of
Abstract Syntax Notation One (ASN.1)

ISO/IEC 9545, Information technology — Open Systems Interconnection — Application Layer
structure
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ISO/IEC 10646-1, Information technology — Universal Multiple-Octet Coded Character Set
(UCS) — Architecture and Basic Multilingual Plane

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

3 Terms, definitions, abbreviations, symbols 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

application-associ
application—c@x

h) application-serviceselement

i) application control service element

3.4 ISO/IEC 8824 terms

a) object identifier

b) type

3.5 Fieldbus application-layer specific definitions

3.51

coded character set; code

set of unambiguous rules that establish a character set and one-to-one relationship between
the characters of the set and their representation by one or more bit combinations

3.5.2
cross communication
direct data transfer between slave devices (without active involvement of master)
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3.5.3
cycle time
duration of a communication cycle

3.54
cyclic data
part of a telegram, which does not change its meaning during cyclic operation of the network

3.5.5

device
a slave in the communication network, (e.g., a power drive system as defined in the
IEC 61800 standard family, 1/O stations as defined in the IEC 61131 standard family).

3.5.6

device status
four adjacent octets inside the acknowledge telegram containing
device

3.5.7
element

number, name, data)

3.5.8
hot plug
possibility to open the communication
is still in real-time operation

3.5.9
identification numbe
designation of operati

unit, minimum a@a

3.5.10
loopback

3.5.11
master

node, which a e other nodes (i.e., slaves) the right to transmit

3.5.12

physical layer
first layer of the ISO-OSI reference model

3.5.13

protocol

convention about the data formats, time sequences, and error correction in the data exchange
of communication systems

3.5.14

service channel

SvC

non real-time transmission of information upon master request during RT channel
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3.5.15
slave
node, which is assigned the right to transmit by the master

3.5.16
station
node

3.5.17

topology

physical network architecture with respect to the connection between the stations of the
communication system

3.6 Abbreviations and symbols

AHS Service transport handshake of the device (acknowledge HS)
AP Application Process

APO Application Object

AR Application Relationship

AREP Application Relationship End Point
ASE Application Service Element
CC-data Cross Communication

Cnf Confirmation

DA Destination address

DAT Duration of acknowledge teleg
FAL Fieldbus Application Layer

IDN
Ind
MS
NRC
Req
Rsp
RTC
RTE

3.71 Overview

The FAL is defined as a set of object-oriented ASEs. Each ASE is specified in a separate
subclause. Each ASE specification is composed of two parts, its class specification, and its
service specification.

The class specification defines the attributes of the class. The attributes are accessible from
instances of the class using the Object Management ASE services specified in Clause 5 of
this standard. The service specification defines the services that are provided by the ASE.

3.7.2 General conventions

This standard uses the descriptive conventions given in ISO/IEC 10731.
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Class definitions are described using templates. Each template consists of a list of attributes
for the class. The general form of the template is shown below:

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(value
6.2 (s) Attribute: attribute name(™al
SERVICES

1 (o) OpsService: service na

2. (c) Constraint: constraint ey

21 (o) OpsService; i

3 (m) MgtService:

(1) The "FAL ASEX e
being specif

(2) The "CLASS:" er

E that will provide the services for this class. When qualified by

the SE, it unambiguously identifies the class within the scope of the
FAL. Thewalve indicates that the class cannot be instantiated. Class IDs between
1 and 255 are resarved by this standard to identify standardized classes. They have been

assigned to mainfain compatibility with existing national standards. CLASS IDs between
256 and 2048 are allocated for identifying user defined classes.

(4) The "PARENT CLASS:" entry is the name of the parent class for the class being specified.
All attributes defined for the parent class and inherited by it are inherited for the class
being defined, and therefore do not have to be redefined in the template for this class.

NOTE The parent-class "TOP" indicates that the class being defined is an initial class definition. The parent class
TOP is used as a starting point from which all other classes are defined. The use of TOP is reserved for classes
defined by this standard.

(5) The "ATTRIBUTES" label indicate 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) / selector (s) indicator in column 2, an attribute type label
in column 3, a name or a conditional expression in column 4, and optionally a list of
enumerated values in column 5. In the column following the list of values, the default
value for the attribute may be specified.
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