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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-5: Application layer protocol specification —
Type 5 elements

FOREWORD

all national electrotechnical committees (IEC National Committees).
international co-operation on all questions concerning standardization in the el
this end and in addition to other activities, IEC publishes International , p&cifications,
Technical Reports, Publicly Available Specifications (PAS) and Guiges (hece to as “IEC

in the subject dealt with may participate in this preparatory wok. sal, gowernmental and non-
governmental organlzatlons Ilalsmg with the IEC also partICIpa e Pri ti

Publications is accurate, IEC cannot be
misinterpretation by any end

4) In order to promote |nterna ional i i E al Committees undertake to apply IEC Publications
transparently to the ma 3 national and regional publications. Any divergence
between any IEC Publicati tohal or regional publication shall be clearly indicated in
the latter.

5) IEC provides no kingd proce re o |nd|te its approval and cannot be rendered responsible for any

equipment declared tg

a i atsoever, whether direct or indirect, or for costs (including legal fees) and
expenses a' iR & publication, use of, or reliance upon, this IEC Publication or any other IEC
Publicatiors.

8) Attention is drawn_to the Normative references cited in this publication. Use of the referenced publications is
indispensable for thewgOrrect 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 shall not be held responsible for identifying any or all such patent rights.

NOTE 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 IEC 61784 series. Use of the various protocol types in other
combinations may require permission from their respective intellectual-property-right holders.

International standard IEC 61158-6-5 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 61158-6 subseries cancel and replace
IEC 61158-6:2003. This edition of this part constitutes an editorial revision.

This edition of IEC 61158-6 includes the following significant changes from the previous
edition:
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a) deletion of the former Type 6 fieldbus for lack of market relevance;
b) addition of new types of fieldbuses;
c) partition of part 6 of the third edition into multiple parts numbered -6-2, -6-3, ...

This bilingual version (2014-12) corresponds to the monolingual English version, published in
2007-12.

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

FDIS Report on voting
65C/476/FDIS 65C/487/RVD

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

e report on

This publication has been drafted in accordance with ISO/IEC Dige

The committee has decided that the contents of this pUbticatic : ain unchanged until
the maintenance result date indicated on the IEC wgb site underk webstore.iec.ch in the

* reconfirmed;
* withdrawn;

* replaced by a revised edition, or
+ amended.

NOTE The revision of this stan other parts of the IEC 61158 series.

The list of all the
communication networ

eries, under the general 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 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-opke

e as a refinement to the understanding of time-critical communications\withi

work together in any combination.

O
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-5: Application layer protocol specification —
Type 5 elements

1 Scope

1.1 General

communicating.application
c) the applicatm@o :
between communpicating

d) the applicatio
between cg

2) define the externally visible behavior associated with their transfer.

This standard specifies the protocol of the Type 5 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 61158-5-5.

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 IEC 61158-6.

1.3 Conformance

This standard does not specify individual implementations or produge{s
the implementations of application layer entities within indus
Conformance is achieved through implementation of thi
specification.

2 Normative references

The following referenced documents are indisp
For dated references, only the edition cited app
of the referenced document (including

IEC 61158-3-1, Industrial communicati
link layer service definition — Type 1 el

pmetworks — Fieldbus specifications — Part 5-5:
5 elements

IEC 61158-5-5,
Application layer S€r

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

ISO/IEC 8825, Information technology — ASN.1 encoding rules: Specification of Basic
Encoding Rules (BER), Canonical Encoding Rules (CER) and Distinguished Encoding Rules
(DER)

3 Terms, definitions, symbols, abbreviations and conventions
For the purposes of this document, the following definitions apply.

3.1 Terms and definitions from other ISO/IEC standards

3.1.1 Terms and definitions from ISO/IEC 7498-1

a) abstract syntax
b) application entity
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c) application process

d) application protocol data unit
e) application service element

f)  application entity invocation
g) application process invocation
h) application transaction

i)  presentation context

j)  real open system

k) transfer syntax

3.1.2 Terms and definitions from ISO/IEC 9545

a) application-association

b) application-context

c) application context name

d) application-entity-invocation

e) application-entity-type

f) application-process-invocation

g) application-process-type

h) application-service-element

i)  application control service element

3.1.3 Terms and definitions from ISO/IEC 8824

a) object identifier
b) type

c) value

d) simple type

e) structured type
f)  component type
g) tag

h) Boolean type

i) true

j) false

k) integer type

I)  Dbitstring type
m) octetstp
n) null type
0) sequenceyp

sequende of typ

3.1.4 Terms and_definitions from ISO/IEC 8825
a) encoding (of a data value)
b) data value
c) identifier octets (the singular form is used in this standard)
d) length octet(s) (both singular and plural forms are used in this standard)
)

contents octets
3.2 IEC/TR 61158-1 terms

The following IEC/TR 61158-1 terms apply.

3.21 application

function or data structure for which data is consumed or produced
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