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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-23: Application layer protocol specification —
Type 23 elements

FOREWORD

this end and in addltlon to other activities, IEC publishes International
Technical Reports, Publicly Available Specmcatlons (PAS) and Guijdes

governmental organizations liaising with the IEC also partlmpate i
with the International Organization for Standardization (ISO
agreement between the two organizations.

and are accepted by IEC National
Committees in that sense. While all reasonable effqrts \ t re that the technical content of IEC
Publications is accurate, IEC cannot be ) the way in which they are used or for any
misinterpretation by any end user.

the latter.

5) IEC itself does nof _provide
assessment serw i
services carried out by i

8) AttentionN ¥ to ative references cited in this publication. Use of the referenced publications is
indispensabte_forthe sorreef application of this publication.

Attention is drawn te“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 61158-6-23 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.
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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 the ISO/IEC Directives, Part 2.

reconfirmed,
+ withdrawn,
* replaced by a revised edition, or

@%@
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0 INTRODUCTION

0.1 General

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 61158-1:2014.

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 der to serve a
variety of purposes:

as a guide for implementors and designers;

for use in the testing and procurement of equipment;

as part of an agreement for the admittance of systems i f gnvironment;
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gr with other standards
incompatible systems may

effectors and other automation devices.
positioned within the OSI or fieldbus re
work together in any combination.

0.2 Patent disclosure

JP 05106658
US 7983177
DE 112006003943.1

KR 10-1029201
TW 1338476

ication management device, communication node,
ication system, and data communication method

JP 4503678

KR 10-10742 ME Communlcan_on r_nanagement device, communication device,
and communication method

TW 1333356

JP 2010-045463
US 12/774377
DE 112006004225.4 [MEC] Communication node, and token issuing method and token-
KR 10-1024482 ring communication method in ring communication system
CN 201010148761.3

TW 099112461

JP 05127977 IMEC] Synchronization system, time master nodes, time slave nodes
and synchronization method

JP 05106658

US 13/334863

DE 112008004265.9 MEC] Communication management device, communication node,
KR 10-2011-7030535 communication system, and data communication method
CN 201210026699.X

TW 101108048
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JP 2011-128274

US 13/325125

DE 112008004268.3 [MEC] Communication management device, communication device,
KR 10-2011-7029114 and communication method

CN 201210127058.3

TW 101102132

JP 05084916

US 13/142244

DE 112008004245.4 MEC] Communication management device, communication device,
KR 10-2011-7014492 and communication method

CN 200880132546.5

TW 098100145

JP 2011-518195
US 13/377397
DE 112009004913.3 MEC] Communication managing apparatus, communicati@
KR 10-2011-7027858 and data communication method
CN 200980159835.9
TW 098119663

JP 2011-532954 [MEC]

applicants throughout the
rights is registered with IE

tandards. Users are encouraged to consult the data bases for the
ation concerning patents.



http://www.iso.org/patents

IEC 61158-6-23:2014 © IEC 2014 -1 -

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-23: Application layer protocol specification -
Type 23 elements

1 Scope

11 General

The Fieldbus Application Layer (FAL) provides user programs with g/mjeans to access the

the time window risks failure of the applications
equipment, plant and possibly human ljfs

This standard defines in an abstract
different Types of the fieldbus Applicatj

communicating application i
c) the applicat@o q \ ineNdefining the application service behavior visible
M nicatne N

between com tities; and

d) the applicatia
between com

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
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 syntax and behavior of the application
layer protocol that conveys the application layer services defined in IEC 61158-5-23.

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

This standard does not specify individual implementations or produge{:

specification.

2 Normative references

are indispensable for its application. Fo
undated references, the Iatest i
amendments) applies.

nces, only the edition cited applies. For
eferenced document (including any

NOTE All parts of the IEC 61 4-17and IEC 61784-2 are maintained simultaneously.
Cross-references to these docum erefore|réfer to the editions as dated in this list of normative
references.

IEC 61158-1:20 3 yicatior’ networks — Fieldbus specifications — Part 1:
Overview and gu 5

IEC 61158-5-23,</na gation networks — Fieldbus specifications — Part 5-23:
Application la

IEC 611 — Fieldbus specifications — Part 6:
Application la pecification

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

ISO/IEC 8824-1, Information technology - Abstract Syntax Notation One (ASN.1):
Specification of basic notation

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

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

3 Terms, definitions, symbols, abbreviated terms and conventions

For the purposes of this document, the following terms, definitions, symbols, abbreviations
and conventions apply.
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3.1 Referenced terms and definitions
3.1.1 ISO/IEC 7498-1 terms

For the purposes of this document, the following terms given in ISO/IEC 7498-1 apply:

QO

application entity

(=}

application process

o O

)

)

) application protocol data unit
) application service element

)

D

application entity invocation

—h

) 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 termgs

a) abstract syntax
b) presentation context

3.1.3 ISO/IEC 9545 terms

For the purposes of this document, the follw o en in ISO/IEC 9545 apply:

application-associatio
application-context

)
)
c) application coptextlpanie
d) application-e@i i
) . e

For the purposes of this document, the following terms given in ISO/IEC 8824-1 apply:
a) object identifier

b) type

3.1.5 IEC 61158-1 terms

For the purposes of this document, the following terms given in IEC 61158-1 apply:

a) DLL mapping protocol machine
b) fieldbus application layer

c) FAL service protocol machine
d) protocol data unit



