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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

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

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization
all national electrotechnical committees (IEC National Committees). The
international co-operation on all questions concerning standardization in the el®
this end and in addition to other activities, IEC publishes International 3
Technical Reports, Publicly Available Specifications (PAS) and Guides

standardization comprising

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical
consensus of opinion on the relevant subjects since
interested IEC National Committees.

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

transparently to the maxim €
between any IEC Publicati 2 e corresponding nationgl or regional publication shall be clearly indicated in
the latter.

5) IEC itself does ng pro'de any “atte i yrmity. Independent certification bodies provide conformity
assessment se «@ access to IEC marks of conformity. IEC is not responsible for any
y/nde

services carried o

6) All users should ensure t&st edition of this publication.
7) No liability shall ‘s s\diregtors, employees, servants or agents including individual experts and
members of jt ica ees and |IEC National Committees for any personal injury, property damage or

other dam spever, whether direct or indirect, or for costs (including legal fees) and
expense, isi of he pubMcation, use of, or reliance upon, this IEC Publication or any other IEC

indispensablefor the correct application of this publication.

9) Attention is drawn e possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall 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 61158-6-12 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:
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a) bug fixes; and
b) editorial improvements.

This bilingual version (2012-12) 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/607/FDIS 65C/621/RVD

Full information on the voting for the approval of this standard can be fou
voting indicated in the above table.

in the report on

The French version of this standard has not been voted upon.

The commlttee has decided that the contents of th|s icati i Rain unchanged until the
bp- .lec.ch" in the data related to

* reconfirmed;
+ withdrawn;

* replaced by a revised editi
*+ amended.

NOTE 2 The revision of th

o,

ith the other parts of the IEC 61158 series.
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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 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™epex syst

e as arefinement to the understanding of time-critical communig¢ation
This standard is concerned, in particular, with the com
effectors and other automation devices. By using this

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

&
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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 wity
fieldbus communication environment. In this respect, the FAL can\be\vi
between corresponding application programs.”

This standard provides common elements for basic
messaging communications between application prograr

b) the transfer ta
communicat@ i

c) the application

d) the applicati i state machines defining the communication behavior visible
between commuRjcati fcation entities; and.

a) define the wire-representation of the service primitives defined in IEC 61158-5-12, and

b) define the externdlly visible behavior associated with their transfer.

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

There is no conformance of equipment to the applicatiop” |2
Instead, conformance is achieved through implementation~af thi
specification.

2 Normative references

IEC 61158-3-12, Indus
Data-link layer f

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, Programming Languages — C

ISO/IEC 10731, Information technology — Open Systems Interconnection — Basic Reference
Model — Conventions for the definition of OSI services
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IEEE 802.1D-2004, |IEEE standard for Local and metropolitan area networks — Common
specifications — Media access control (MAC) Bridges; available at <http://www.ieee.org>

IEEE 802.1Q-1998, |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 specification; available at
<http://www.ietf.org>

3 Terms, definitions, symbols, abbreviations and conventions

For the purposes of this document, the following terms, definitions, s
conventions apply.

3.1 Reference model terms and definitions

This standard is based in part on the concepts SQ/NEC 7498-1 and

ISO/IEC 7498-3, and makes use of the following termy

3.1.1 correspondent (N)-entities [ISO/IEC 7498-1]

correspondent AL-entities (

3.1.2 (N)-entity
AL-entity (N=7)

3.1.3 (N)-layer
AlL-layer (N=7)

3.1.4 layer-managemgat [ISO/IEC 7498-1]

3.1.5 peer-entitie [ISO/IEC 7498-1]
3.1.6 primitivee

[ISO/IEC 7498-3]

3.1.7 AL-protoco [ISO/IEC 7498-1]
3.1. da [ISO/IEC 7498-1]
3.1. [ISO/IEC 7498-1]

ine [ISO/IEC 7498-1]

[ISO/IEC 7498-1]

[ISO/IEC 7498-1]

%

3.1.

3.1. [ISO/IEC 7498-1]
3.1. [ISO/IEC 7498-1]
3.1.13 AL-service-data-unit [ISO/IEC 7498-1]
3.1.14 AL-simplex-transmission [ISO/IEC 7498-1]
3.1.15 AL-subsystem [ISO/IEC 7498-1]
3.1.16 systems-management [ISO/IEC 7498-1]
3.1.17 AL-user-data [ISO/IEC 7498-1]

3.2 Service convention terms and definitions

This standard also makes use of the following terms defined in ISO/IEC 10731 as they apply to
the data-link layer:
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