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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 5-2: Application layer service definition —
Type 2 elements

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization f i 3N comprising
all national electrotechnical committees (IEC National Commlttees) The gt i promote
international co-operation on all questions concerning standardization in the e
this end and in addition to other activities, IEC publishes International
Technical Reports, Publicly Available Specmcatlons (PAS) and Guides “IEC

governmental organizations liaising with the IEC also part|0|pate i
with the International Organlzatlon for Standardization (ISO)ina e\ wit ditions determined by

2) The formal decisions or agreements of IEC on technical matters & v @S possible, an international
consensus of opinion on the relevant subjects since e i vitee 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.

assessment ser
services carried ®

6)
7)
and’lEC National Committees for any personal injury, property damage or
tsoever, whether direct or indirect, or for costs (including legal fees) and
ication, use of, or reliance upon, this IEC Publication or any other IEC
8) atlve references crted |n this publication. Use of the referenced publications is

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 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 61158-5-2 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 Clause 2 and Bibliography: update of normative and bibliographic references
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e subclause 6.1.3: update lists with new objects

e subclause 6.2.1.2.6: update of the Time Sync ASE/object (to match new IEC 61558)
e new subclause 6.2.1.2.7: new Parameter ASE/object

e subclause 6.2.1.3: update/add services for Time Sync and Parameter ASEs

e subclause 6.2.2.3: minor updates to the Connection Manager ASE services

e subclause 6.4: add Parameter ASE to the object table

e subclause 6.5: update contents of service table for Time Sync and Parameter ASEs

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

FDIS Report on voting
65C/606/FDIS 65C/620/RVD

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

This publication has been drafted in accordance with }J80/I irective ft 2.

A list of all parts of the IEC 61158 series, i he general title Industrial
communication networks — Fieldbus spécificatiom he IEC web site.

N

ion will remain unchanged until
"http://webstore.iec.ch" in the data

related to the specific publication. At this d ation will be

* reconfirmed,

* withdrawn,

+ replaced by @is edition)
*+ amended.

NOTE 2 The revisio is standaxd will'be chronized with the other parts of the IEC 61158 series.

IMPOR
that it

r inside' logo on the cover page of this publication indicates
lours which are considered to be useful for the correct
ntents. Users 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/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 the-abstract capability
provided by one layer of the OS| Basic Reference Model to the layer{immediately above.
Thus, the application layer service defined in this standard is a al architectural
service, independent of administrative and implementation division

&
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 5-2: Application layer service definition —
Type 2 elements

1 Scope

1.1 Overview

The fieldbus application layer (FAL) provides user programs with 3 Q acgess the
fieldbus communication environment. In this respect, the FAL cam\ be\v window
between corresponding application programs.”

This standard provides common elements for basic «timeccxitica non-time-critical
messaging communications between appllcatlon progra nati nvironment and
materlal speC|f|c to Type 2 f|eldbus The term tlme- present the presence

q
ptefe specified actlons within the time
wmdow risks failure of the appllc fOns requesting hetlo 8

This standard defines in an abstract w, ¢ wsible service provided by the Type 2
fieldbus application layer in terms of

manipulated by use

b) the primitive gstio
c) the paramet@

take; and

Management of\the fieldbus reference model.

This standard specifies the structure and services of the Type 2 fieldbus application layer, in
conformance with the OSI Basic Reference Model (ISO/IEC 7498-1) 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 diversity of services
standardized as the various Types of IEC 61158, and the co
standardized in subparts of IEC 61158-6.

1.3 Conformance

This standard does not specify individuse
the implementations of application laye

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

IEC/TR 61158-1:20101, Industrial communication networks — Fieldbus specifications — Part 1:
Overview and guidance for the IEC 61158 and IEC 61784 series

IEC 61158-3-2:2007, Industrial communication networks — Fieldbus specifications - Part 3-2:
Data-link layer service definition — Type 2 elements

IEC 61158-4-2:2010", Industrial communication networks — Fieldbus specifications — Part 4-2:
Data-link layer protocol specification — Type 2 elements

IEC 61158-6-2:2010", Industrial communication networks — Fieldbus specifications — Part 6-2:
Application layer protocol specification — Type 2 elements

1 To be published.
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IEC 61588:2009, Precision clock synchronization protocol for networked measurement and
control systems

IEC 61784-3-2, Industrial communications networks — Profiles — Part 3-2: Functional safety
fieldbuses — Additional specifications for CPF 2

ISO/IEC 646, Information technology — ISO 7-bit coded character set for information
interchange

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

ISO/IEC 8859 (all parts), Information technology — 8-bit single-byte code
sets

ISO/IEC 8859-1, Information technology — 8-bit single-byte cogde
Part 1: Latin alphabet No. 1

structure

ISO/IEC 10646, Information technolog
(Ucs)

ISO/IEC 10731, Information technology,
Model — Conventions for the definition

ISO 11898:19932, Ro
network (CAN) f

3.1 ISO/IEC 7498
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

2 A newer edition of this standard has been published, but only the cited edition applies.


http://www.ietf.org/
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3.2 ISOJ/IEC 8822 terms
a) abstract syntax
b) presentation context

3.3 ISO/IEC 9545 terms

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
3.4 ISOJ/IEC 8824 terms

a) object identifier

b) type

3.5 Type 2 fieldbus data-link laye
58-4-2:2010, apply.

a) DL-time

b) DL-scheduling-policy

c) DLCEP

d) DLC

e) DL-connectie qde
f) DLPDU

g) DLSDU

h) DLSAP

i) fixed ta

j) gene

m) network address

n) node address
0) node

p) tag

q) scheduled

r) unscheduled
3.6 Type 2 fieldbus application-layer specific definitions

3.6.1

allocate

take a resource from a common area and assign that resource for the exclusive use of a
specific entity



-12 - 61158-5-2 © IEC:2010(E)

3.6.2
application
function or data structure for which data is consumed or produced

3.6.3

application objects

multiple object classes that manage and provide a run time exchange of messages across the
network and within the network device

3.6.4

application process

part of a distributed application on a network, which is located on_one device and
unambiguously addressed

3.6.5

application process object
component of an application process that is identifiable an
application relationship

ugh”an FAL

3.6.6

application process object class
a class of application process objects defined in te
attributes and services

ir network-accessible

3.6.7
application relationship

cooperative association between two
exchange of information ang
either by the exchange
activities

3.6.8
application rel ge element
application-service > the exclusive means for establishing and

3.6.9

application kelation

context Anthbehaw n application relationship as seen and maintained by one of the
application prosgsses ed in the application relationship

NOTE Each application pkocess involved in the application relationship maintains its own application relationship
endpoint.

3.6.10

attribute

description of an externally visible characteristic or feature of an object

NOTE The attributes of an object contain information about variable portions of an object. Typically, they provide
status information or govern the operation of an object. Attributes may also affect the behavior of an object.
Attributes are divided into class attributes and instance attributes.

3.6.11
behavior
indication of how an object responds to particular events

3.6.12

boundary clock

clock with more than a single PTP port, with each PTP port providing access to a separate
PTP communication path
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NOTE Boundary clocks are used to eliminate fluctuations produced by routers and similar network elements.

3.6.13
class
a set of objects, all of which represent the same kind of system component

NOTE A class is a generalization of an object; a template for defining variables and methods. All objects in a
class are identical in form and behavior, but usually contain different data in their attributes.

3.6.14
class attributes
attribute that is shared by all objects within the same class

3.6.15
class code
unique identifier assigned to each object class

3.6.16

class specific service
service defined by a particular object class to perform
performed by a common service

ion Mvhich is not

NOTE A class specific object is unique to the object class whic}

3.6.17
client

a) object which uses the services of rform a task

b) initiator of a message to which a ser

3.6.18
clock
device providing a measu

NOTE There are two types

3.6.19
communication o
components that p

EXAMPLES ConrectiQ
object

3.6.20
connection
logical binding~h

n application objects that may be within the same or different devices

NOTE 1 Connections may be either point-to-point or multipoint.

NOTE 2 The logical link between sink and source of attributes and services at different custom interfaces of RT-
Auto ASEs is referred to as interconnection. There is a distinction between data and event interconnections. The
logical link and the data flow between sink and source of automation data items is referred to as data
interconnection. The logical link and the data flow between sink (method) and source (event) of operational
services is referred to as event interconnection.

3.6.21

connection ID (CID)

identifier assigned to a transmission that is associated with a particular connection between
producers and consumers, providing a name for a specific piece of application information

3.6.22
connection path
an octet stream that defines the application object to which a connection instance applies



