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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-12: Application layer protocol specification —
Type 12 elements

FOREWORD

international co-operation on all questions concerning standardization in the e{ectrica and tconic\{ields. To
this end and in addition to other activities, IEC publishes International g i pegifications,
Technical Reports, Publicly Available Specifications (PAS) and S to as
“IEC Publication(s)”). Their preparation is entrusted to technical com a atior
interested in the subject dealt with may participate in this preparatdrixwork. K i , gévernmental and
non-governmental organizations liaising with the IEC also participate | i . IEC collaborates
closely with the International Organization for Standardization 4S9) ina ith gonditions determined
by agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters S possible, an |nternat|ona|
consensus of opinion on the relevant subjects since
interested IEC National Committees

3) IEC Publications have the form of recom and are accepted by IEC National
Committees in that sense. While all reasong eénsure that the technical content of

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

the latter.

5) IEC itself does
assessment seryi
services carried 0

6) All users should ens

7) No liability shall 4ttac
members of itg_technical co EC National Committees for any personal injury, property damage or
other damage ofa 3 soever, whether direct or indirect, or for costs (including legal fees) and
expenses axsing pupfication, use of, or reliance upon, this IEC Publication or any other

8) Attention 3 atlve references 0|ted |n this publication. Use of the referenced publications is

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

Attention is drawn to the fact that the use of the associated protocol type is restricted by its
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 layer protocol type to
be used with other layer protocols of the same type, or in other type combinations explicitly
authorized by its intellectual-property-right holders.

NOTE Combinations of protocol types are specified in IEC 61784-1 and IEC 61784-2.

International Standard IEC 61158-6-12 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This third edition cancels and replaces the second edition published in 2010. This edition
constitutes a technical revision. The main changes with respect to the previous edition are
listed below:
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e bug fixes;
o editorial improvements;
e support of Explicit Device ldentification added in ESM (Clause 6).

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

FDIS Report on voting
65C/764/FDIS 65C/774/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 Directive

related to the specific publication. At this date, the pub OR be:

¢ reconfirmed;

e withdrawn;
* replaced by a revised edition, or
+ amended.
N~ m

IMPORTANT - The' ir&d *log \Kt:(ﬁé/er page of this publication indicates
that it contains col i reNconsidered to be useful for the correct
u

understanding it rs. should therefore print this document using a
colour printer.
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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 61158-1.

The application protocol provides the application service by making use of the services
available from the data-link or other immediately lower layer. The primary aim of this standard
is to provide a set of rules for communication expressed in terms of the procedures to be
carried out by peer application entities (AEs) at the time of communication. These rules for
communication are intended to provide a sound basis for development in order to serve a
variety of purposes:

e as a guide for implementors and designers;

e for use in the testing and procurement of equipment;
e as part of an agreement for the admittance of systems into the

e as a refinement to the understanding of time-critical compmunications\withi
This standard is concerned, in particular, with the com
effectors and other automation devices. By using thig

positioned within the OSI or fieldbus reference mod
work together in any combination.

O
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-12: Application layer protocol specification -
Type 12 elements

1 Scope

1.1 General

The Fieldbus Application Layer (FAL) provides user programs withameaps\{o agcess the
fieldbus communication environment. In this respect, the FAL caf be W
between corresponding application programs.”

This standard provides common elements for basic

material specific to Type 12 fieldbus. The term
presence of a time-window, within which one or
completed with some defmed level of certamty

b) the transfer s
communicatif

This standard specifies the protocol 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
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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 syntax and behavior of the application
layer protocol that conveys the application layer services defined in IEC 61158-5-12.

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
protocols standardized in subparts of IEC 61158-6.

1.3 Conformance

Instead, conformance is achieved through implementation~qf thi
specification.

s apptication layer protocol

2 Normative references

undated references, the
amendments) applies.

refesrenced document (including any

Cross-references to these d ithi e efore refer to the editions as dated in this list of normative

references.
IEC 61158-3-12, ;d 2 fcation networks — Fieldbus specifications — Part 3-12:

IEC 61158> \ dustrial communication networks — Fieldbus specifications — Part 6:
S specification

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

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

ISO/IEC 8802-3, Information technology — Telecommunications and information exchange
between systems — Local and metropolitan area networks — Specific requirements — Part 3:
Carrier sense multiple access with collision detection (CSMA/CD) access method and
physical layer specifications

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

ISO/IEC 9899, Information technology — Programming languages — C
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ISO/IEC 10731, Information technology — Open Systems Interconnection — Basic Reference
Model — Conventions for the definition of OSI services

ISO/IEC/IEEE 60559, Information technology — Microprocessor Systems — Floating-Point
arithmetic

IEEE 802.1D, [EEE standard for Local and metropolitan area networks — Common
specifications — Media access control (MAC) Bridges; available at <http://www.ieee.org>

IEEE 802.1Q, [EEE standard for Local and metropolitan area networks — Virtual bridged local
area networks Bridges; available at <http://www.ieee.org>

IETF RFC 768, User Datagram Protocol; available at <http://www.ietf.org:

IETF RFC 791, Internet Protocol darpa internet program protocol{spgcifi
<http://www.ietf.org>

<http://www.ietf.org>

3 Terms, definitions, symbols, a

For the purposes of this document, th
and conventions apply.

3.1 Reference model

This standard is ba$ ISO/IEC 7498-1 and

ISO/IEC 7498-3, and


http://www.ieee.org/
http://www.ieee.org/
http://www.ietf.org/
http://www.ietf.org/
http://www.ietf.org/
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