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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 5-13: Application layer service definition — Type 13 elements

FOREWORD

all national electrotechnical committees (IEC National Committees). The
international co-operation on all questions concerning standardization in the €
this end and in addition to other activities, IEC publishes International $ ) chnical Spe |fications
Technical Reports, Publicly Available Specifications (PAS) and Gui
Publication(s)”). Their preparation is entrusted to technical committees;

promote

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

the latter.

5) IEC provides no i
equipment decl
6)

approval and cannot be rendered responsible for any
Publication.

All users should ensure t

7) ts dlrec ors, employees, servants or agents including individual experts and
C National Committees for any personal injury, property damage or

er, whether direct or indirect, or for costs (including legal fees) and

sation, use of, or reliance upon, this IEC Publication or any other IEC

8) he Noxmative references cited in this publication. Use of the referenced publications is

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 of their respective intellectual-property-right holders.

International Standard IEC 61158-5-13 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 61158-5:2003. This edition of this part constitutes a technical addition. This part and its
Type 13 companion parts also cancel and replace IEC/PAS 62408, published in 2005.

This edition of IEC 61158-5 includes the following significant changes from the previous
edition:

a) deletion of the former Type 6 fieldbus for lack of market relevance; Documents
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b) addition of new types of fieldbuses;
c) partition of part 5 of the third edition into multiple parts numbered -5-2, -5-3, ...

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/475/FDIS 65C/486/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.

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

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

e reconfirmed;
e withdrawn;
e replaced by a revised edition, or

e amended.

9,
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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
provided by one layer of the OSI Basic Reference Model to the laye
Thus, the application layer service defined in this standard is a c6
service, independent of administrative and implementation divisions

abstract capability
diately above.
axchitectural

O
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 5-13: Application layer service definition — Type 13 elements

1 Scope

1.1 Overview

The fieldbus Application Layer (FAL) provides user programs with a
fieldbus communication environment. In this respect, the FAL can be
between corresponding application programs.”

to access the

This standard provides common elements for basic times non-timé-critical
messaging communications between application programs in a ¢ irmnment and
material specific to Type 13 fieldbus. The term “time-cfiti i 3 represent the
presence of a time-window, within which one or more sp ed\actions are required to be

ified actions within
the time window risks failure of the applications requesting th i ith attendant risk to

This standard defines in an abstrac - 8 ible service provided by the

a) an abstract model i rces (objects) capable of being

c) the parameters as imitive”action and event, and the form which they

take; and
d) the interrelat@ ese actiohs and events, and their valid sequences.

1) the FAL ye S ary between the user and the Application Layer of the Fieldbus
Reference

2) Syst ment at the boundary between the Application Layer and Systems
Manageren dbus Reference Model.

This standard specifigs the structure and services 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
such object behavior. In addition to these services, some supporting services are o defined
in this standard to provide access to the FAL to control certain aspects of its 0 )eraﬁpcuments

Document Sharing Hub

Full document details: IEC 61158-5-13 2007


http://avadocuments2026.com/doc/iec-61158-5-13-2007
http://avadocuments2026.com/doc/iec-61158-5-13-2007

-8- IEC 61158-5-13:2007 © IEC 2007

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 corresponding protocols
standardized in subparts of IEC 61158-6.

For dated referencess,
of the referenced cu

IEC/TR 611
1: Overvigw

Model — Part 1: The Basic Model

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

ISO/IEC 8822, Information technology — Open Systems Interconnection — Presentation
service definition

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

Documents
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3 Terms, definitions, symbols, abbreviations and conventions

For the purposes of this document, the following terms, definitions, symbols, abbreviations
and conventions apply

3.1 ISO/IEC 7498-1 terms

Y

application entity

O

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

3.2 ISO/IEC 8822 terms

a) abstract syntax

b) presentation context
3.3 ISO/IEC 9545 terms
a) application-association
b) application-context

)
)
c) application context nay
)
)

application-entity-i

e) application-entjty-t
f) application-ps

3.4.1
application
function or data structure for which data is consumed or produced

3.4.2

application objects

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

3.4.3

application process

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

344
application process identifier Documents

distinguishes multiple application processes used in a device
Document Sharing Hub
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3.4.5

application process object

component of an application process that is identifiable and accessible through an FAL
application relationship

NOTE Application process object definitions are composed of a set of values for the attributes of their class (see
the definition for Application Process Object Class Definition). Application process object definitions may be
accessed remotely using the services of the FAL Object Management ASE. FAL Object Management services can
be used to load or update object definitions, to read object definitions, and to dynamically create and delete
application objects and their corresponding definitions.

3.4.6

application process object class
class of application process objects defined in terms of the set of their
attributes and services

etwork-accessible

3.4.7

application relationship

cooperative association between two or more application-entit ti e parpose of
exchange of information and coordination of their joint operation, i

either by the exchange of application-protocol-data-unit 3 xesult of preconfiguration
activities

3.4.8

application relationship application service e
application-service-element that prgvides
terminating all application relationship

s for establishing and

3.4.9

endpoint.

3.4.10
attribute

description of an ¥ aracteristic or feature of an object

NOTE The attnbutes j ain information about variable portions of an object. Typically, they provide
status informati S e opé€ration of an object. Attributes may also affect the behavior of an object.
i attributes and instance attributes.

3.4.11
behavior
indication of how an object responds to particular events

3.4.12
channel
single physical or logical link of an input or output application object of a server to the process

3.4.13
class
set of objects, all of which represent the same kind of system component

NOTE A class is a generalisation 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.

3.4.14
class attributes
attribute that is shared by all objects within the same class

Documents
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3.4.15
class code
unique identifier assigned to each object class

3.4.16

class specific service

service defined by a particular object class to perform a required function which is not
performed by a common service

NOTE A class specific object is unique to the object class which defines it.

3.4.17
client
a) object which uses the services of another (server) object to perform a

b) initiator of a message to which a server reacts

3.4.18
controlled node
All nodes except one (this is the Managing Node) in a Type 13

3.4.19
connection
logical binding between application objects that may

NOTE Connections may be either point-to-poipt oxmultip

3.4.20
connection channel
description of a connection between a

3.4.21
connection path

an octet stream thft de
3.4.22

connection point

3.4.24
consumer
node or sink that is receiving data from a producer

3.4.25
consuming application
application that consumes data

3.4.26

control commands

action invocations transferred from client to server to clear outputs, freeze inputs and/or
synchronise outputs

3.4.27
conveyance path
unidirectional flow of APDUs across an application relationship

Documents
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3.4.28
cyclic
repetitive in a regular manner

3.4.29

data consistency

means for coherent transmission and access of the input- or output-data object between and
within client and server

3.4.30
device
physical hardware connected to the link

NOTE A device may contain more than one node.

3.4.31

device profile
a collection of device dependent information and functionality g
similar devices of the same device type

RCY between

3.4.32
diagnosis information
all data available at the server for maintenance purppses

3.4.33
end node
producing or consuming node

3.4.34
endpoint
one of the communicatirg e

3.4.35
error

3.4.36
error class

3.4.37
error code
identification of a specific type of error within an error class

3.4.38
event
an instance of a change of conditions

3.4.39

FIFO variable

a Variable Object class, composed of a set of homogeneously typed elements, where the first
written element is the first element that can be read

NOTE On the fieldbus only one, complete element can be transferred as a result of one service invocation.

3.4.40
frame

denigrated synonym for DLPDU Documents
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3.4.41

group
a) <general> a general term for a collection of objects.

Specific uses:
b) <addressing> when describing an address, an address that identifies more than one entity

3.4.42
invocation
act of using a service or other resource of an application process

NOTE Each invocation represents a separate thread of control that may be described by its context. Once the
service completes, or use of the resource is released, the invocation ceases to exist. Forservice invocations, a
service that has been initiated but not yet completed is referred to as an outstanding sefvice inwocation. Also for
service invocations, an Invoke ID may be used to unambiguously identify the service ipvogation and\differentiate it
from other outstanding service invocations.

3.4.43
index
address of an object within an application process

3.4.44

instance
the actual physical occurrence of an object within a
within the same object class

S dentifies one of many objects

EXAMPLE California is an instance of the obje

NOTE The terms object, instance, and object ins orefer t0 a specific instance.

3.4.45
instance attributes
attribute that is unique to

3.4.46
instantiated Q
object that has be

hared by the object class

3.4.47

logical devi

a certain FA a cts a software component or a firmware component as an
autono d facility of an automation device

3.4.48

manufacturer ID
identification of each product manufacturer by a unique number

3.4.49

management information

network-accessible information that supports managing the operation of the fieldbus system,
including the application layer

NOTE Managing includes functions such as controlling, monitoring, and diagnosing.

3.4.50
message router
object within a node that distributes messaging requests to appropriate application objects

3.4.51
managing node
One node of a type 13 network must act as a managing node.

Documents
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3.4.52
multipoint connection
connection from one node to many

NOTE Multipoint connections allow messages from a single producer to be received by many consumer nodes.

3.4.53

network

a set of nodes connected by some type of communication medium, including any intervening
repeaters, bridges, routers and lower-layer gateways

3.4.54
node
host of one AP, identified by a unique DLCEP-address.

3.4.55
object

abstract representation of a particular component within a d collection of

that have clearly defined interface and behavior

3.4.56

object dictionary
Collection of definitions. communicatio
dependent data

3.4.57
object specific service
service unique to the objec

3.4.58
originator

client responsibl@

3.4.59
physical device

3.4.61
pre-established AR endpoint

AR endpoint that is placed in an established state during configuration of the AEs that control
its endpoints

3.4.62

process data

object(s) which are already pre-processed and transferred cyclically for the purpose of
information or further processing

3.4.63
produce
act of sending data to be received by a consumer

3.4.64
producer
node that is responsible for sending data Documents
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3.4.65

property
general term for descriptive information about an object

3.4.66
provider
source of a data connection

3.4.67

publisher

role of an AR endpoint that transmits APDUs onto the fieldbus for consumption by one or
more subscribers

NOTE A publisher may not be aware of the identity or the number of subscribers.

3.4.68

publishing manager
role of an AR endpoint in which it issues one or more confirmed ARDUs to a
j p publishing
publishing
managers, each of which is defined separately

3.4.69
push publisher
type of publisher that publishes an objg

3.4.70
push publishing manager
type of publishing manager that request
unconfirmed service

%t

eived yhconfirmed service request APDUs as published

3.4.71

push subscriber
type of subscrib@at S {zes
object data

3.4.72
server

3.4.73
service
operation or function than an object and/or object class performs upon request from another
object and/or object class

3.4.74
subscriber
role of an AREP in which it receives APDUs produced by a publisher

3.4.75
target
end-node to which a connection is established
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3.5 Abbreviations and symbols

AE Application Entity

AL Application Layer

ALME  Application Layer Management Entity
ALP Application Layer Protocol

APO Application Object

AP Application Process

APDU  Application Protocol Data Unit

AR Application Relationship

AREP  Application Relationship End Point

ASCIl  American Standard Code for Information Interchange

ASE Application Service Element
CID Connection ID

CN Controlled Node

Cnf Confirmation

DL- (as a prefix) data-link-
DLCEP Data-link Connection End Roint
DLL Data-link layer

DLM Data-link-management
DLSAP Data-link Service Access [P
DLSDU 2 i

DNS i

FAL bljcat 3y e
Ind @

MN

Req

Rsp

3.6 Conven
3.6.1 Overview
The FAL is defined as a set of object-oriented ASEs. Each ASE is specified in a separate

subclause. Each ASE specification is composed of two parts, its class specification, and its
service specification.

The class specification defines the attributes of the class. The access to these attributes is
beyond the scope of this document except where specified. The service specification defines
the services that are provided by the ASE.

3.6.2 General conventions

This standard uses the descriptive conventions given in ISO/IEC 10731.

3.6.3 Conventions for class definitions

Class definitions are described using templates. Each template consists of a list trj
for the class. The general form of the template is shown below: cb%&tijﬁients
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FAL ASE: ASE name

CLASS: Class name

CLASS ID: #

PARENT CLASS: Parent class name
ATTRIBUTES:

1 (o) Key Attribute: numeric identifier

2 (o) Key Attribute: name

3 (m) Attribute: attribute name(values)

4 (m) Attribute: attribute name(values)
4.1 (s) Attribute: attribute name(values)
4.2 (s) Attribute: attribute name(values)
4.3 (s) Attribute: attribute name(values)
5 (c) Constraint: constraint expression
5.1 (m) Attribute: attribute name(values)
5.2 (o) Attribute: attribute name(values)

6 (m) Attribute: attribute name(values)
6.1 (s Attribute: attribute name(values)

Attribute: attribute name(values)

)
)
SERVICES:
1 (o) OpsService: service name
2 (c) Constraint: constraint expression
2.1 (0) OpsService: service >
3 (m) MgtService: service name

(1) The "FAL ASE:" entry is the name
being specified.

(2) The "CLASS:" entry is ing specified. All objects defined using this
template will be an i N lass may be specified by this standard, or
by a user of this sta

t provides the services for the class

(5) The "ATTRIBU
class.

S" label indicate that the following entries are attributes defined for the

a) Each of the attribute entries contains a line number in column 1, a mandatory (m) /
optional (o) / conditional (c) / selector (s) indicator in column 2, an attribute type label
in column 3, a name or a conditional expression in column 4, and optionally a list of
enumerated values in column 5. In the column following the list of values, the default
value for the attribute may be specified.

b) Objects are normally identified by a numeric identifier or by an object name, or by
both. In the class templates, these key attributes are defined under the key attribute.

¢) The line number defines the sequence and the level of nesting of the line. Each
nesting level is identified by period. Nesting is used to specify

i) fields of a structured attribute (4.1, 4.2, 4.3),

i) attributes conditional on a constraint statement (5). Attributes may be mandatory
(5.1) or optional (5.2) if the constraint is true. Not all optional attributes require
constraint statements as does the attribute defined in (5.2). Documents
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iii) the selection fields of a choice type attribute (6.1 and 6.2).

(6) The "SERVICES" label indicates that the following entries are services defined for the
class.

a) An (m) in column 2 indicates that the service is mandatory for the class, while an (o)
indicates that it is optional. A (c) in this column indicates that the service is conditional.
When all services defined for a class are defined as optional, at least one has to be
selected when an instance of the class is defined.

b) The label "OpsService" designates an operational service (1).
c) The label "MgtService" designates a management service (2).

d) The line number defines the sequence and the level of nesting of the line. Each
nesting level is identified by period. Nesting within the list of servic used to specify
services conditional on a constraint statement.

3.6.4 Conventions for service definitions

3.6.4.1 General

3.6.4.2 Service parameters

Service primitives are used to rg
(ISO/IEC 10731). They convey para
user/provider interaction. In any particylar 1
stated.

parameters of the ASE
service primitives are

parameter n@
request primitive,

)
)

3) indication pri
) .
)

primitive specified_in the column:

M parameter is mandatory for the primitive

U parameter is a User option, and may or may not be provided depending on dynamic
usage of the service user. When not provided, a default value for the parameter is
assumed.

C parameter is conditional upon other parameters or upon the environment of the service
user.

— (blank) parameter is never present.

S parameter is a selected item.
Some entries are further qualified by items in brackets. These may be

a) a parameter-specific constraint:

“(=)” indicates that the parameter is semantically equivalent to the parameter in the
service primitive to its immediate left in the table.
Documents
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“(n)” indicates that the following note "n" contains additional information pertaining to
the parameter and its use.

Service procedures

The procedures are defined in terms of

e the interactions between application entities through the exchange of fieldbus Application
Protocol Data Units, and

e the interactions between an application layer service provider and an application layer
service user in the same system through the invocation of application layer service
primitives.

4 Concepts

4.1 Common concepts

All of IEC/TR 61158-1, Clause 9 is incorporated
overridden in 4.2.

cept as specifically

4.2 Type specific concepts

The node managing the permission to the Ethernet is called the Managing
Node (MN). Only the MNma S independently — i.e. not as a response to a
received message. All ava the netiwork are configured on the MN. Only one

active MN is permitted

All other nodes i ithin_commuirfication slots assigned by the MN. They are thus
called Controlled Noc¢

by the MN. There 2

interactions is spesified in IEC 61158-3-13 and IEC 61158-4-13.

4.2.2 Node, AP, and Object dictionary

Each node hosts exactly one AP. All APOs for this AP are collected in the so called Object
dictionary (OD). The overall structure of the OD is as described in Table 1.
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Table 1 — Overall structure of the OD

Area Contents
Data type area Definition of the data types
Communication profile area Contains the communication specific parameters for the
Type 13 network. These entries are common to all devices
Manufacturer specific area Definition of manufacturer specific variables
Device profile area Definition of the variables defined in a device profile (not in

the scope of this standard)

Reserved area Reserved for future use

4.2.3 Object management ASE

There is no object management ASE defined for Type 13.

4.2.4 Timeliness

The "timeliness" feature is not implemented in the Typé€
the cycle timing is managed by the DLL, see IEC 61

qnitofing and control of
58-4-13.

4.2.5 APO ASEs

The FAL ASEs of Type 13 and their intercelationships\are de bed in Figure 1.

F A&\> /
&equests esponses
|..APO ASEs
("~ AR ASE
service
primitives
Conveyance of APDUs by the AR ASE
Figure 1 — The ASEs of Type 13
Documents
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5 Data type ASE

5.1 General

All of IEC/TR 61158-1, 10.1 is incorporated by reference with one restriction: Only nesting
level of 1 (see IEC/TR 61158-1, 10.1.4.4) is supported.

5.2 Formal definition of data type objects

All of IEC/TR 61158-1, 10.2 is incorporated by reference.

5.3 FAL defined data types
5.3.1 Fixed length types

5.3.1.1 Boolean types

CLASS: Data type
ATTRIBUTES:

1 Data type numeric identifier = 1

2 Data type name = Boolean
3 Format =

3.1 Octet length
This data type expresses a Boolean data

RUE and FALSE.

5.3.1.2 Date/Time types
5.3.1.2.1 TimeOfDay

CLASS:

ATTRIBUTES:

1 Data type numer

2 Data typ imeOfDay

3 Format FIXED LENGTH

3.1 6

This data type is o~etéments of unsigned values and expresses the time of day

and the date. i ¢ is an Unsigned32 data type and gives the time after the

5.3.1.2.2 TimeDBi

CLASS: Data type
ATTRIBUTES:

1 Data type numeric identifier = 13

2 Data type name = TimeDifference
3 Format = FIXED LENGTH
3.1 Octet length = 40r6

This data type is composed of two elements of unsigned values that express the difference in
time. The first element is an Unsigned32 data type that provides the fractional portion of one
day in milliseconds. The optional second element is an Unsigned16 data type that provides
the difference in days.
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5.3.1.3 Numeric types
5.3.1.3.1 Real32

CLASS: Data type
ATTRIBUTES:

1 Data type numeric identifier = 8

2 Data type name = Real32

3 Format = FIXED LENGTH

3.1 Octet length 4

This type has a length of four octets. The format for Real32 is that defined by IEC 60559 as
single precision.

5.3.1.3.2 Real64

CLASS: Data type
ATTRIBUTES:

1 Data type numeric identifier = 17

2 Data type name = Real64

3 Format = FIXED LE
3.1 Octet length = 8

This type has a length of eight octets. The form at

double precision.

fined by IEC 60559 as

5.3.1.3.3 Integer types

5.3.1.3.3.1 Integer8

CLASS:
ATTRIBUTES:
1 Data type numer

2 Data type e
3 Format

4.1 Octet length
This integer type ‘s a\t

5.3.1.3.3.

CLASS: Data type
ATTRIBUTES:

1 Data type = 3

2 Data type name = Integer16

3 Format = FIXED LENGTH
3.1 Octet length = 2

This integer type is a two’s complement binary number with a length of two octets.

5.3.1.3.3.3 Integer24

CLASS: Data type
ATTRIBUTES:

1 Data type numeric identifier = 16

2 Data type name = Integer24

3 Format = FIXED LENGTH

3.1 Octet length 3
This integer type is a two’s complement binary number with a length of three octets.
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5.3.1.3.3.4 Integer32

CLASS: Data type
ATTRIBUTES:

1 Data type numeric identifier = 4

2 Data type name = Integer32

3 Format = FIXED LENGTH

3.1 Octet length 4
This integer type is a two’s complement binary number with a length of four octets.

5.3.1.3.3.5 Integer40

CLASS: Data type
ATTRIBUTES:

1 Data type numeric identifier = 18

2 Data type name = Integer40

3 Format = FIXED LENGTH
3.1 Octet length = 5

This integer type is a two’s complement binary number

5.3.1.3.3.6 Integer48

CLASS:
ATTRIBUTES:
1 Data type numeric identifier
2 Data type name
3 Format

3.1 Octet length

This integer type is a t

5.3.1.3.3.7 Int6

CLASS:

ATTRIBUTES:
1 Data type nymekic id 20
2 Data Integer56

3 Fo FIXED LENGTH
7

This integer type is a'two’s complement binary number with a length of seven octets.

5.3.1.3.3.8 Integer64

CLASS: Data type
ATTRIBUTES:

1 Data type numeric identifier = 21

2 Data type name = Integer64

3 Format = FIXED LENGTH

3.1 Octet length 8
This integer type is a two’s complement binary number with a length of eight octets.
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5.3.1.3.4 Unsigned types
5.3.1.3.4.1 Unsigned8

CLASS: Data type
ATTRIBUTES:

1 Data type numeric identifier = 5

2 Data type name = Unsigned8

3 Format = FIXED LENGTH

3.1 Octet length = 1

This type is a binary number. The most significant bit of the most significant octet is always
used as the most significant bit of the binary number; no sign bit is included. This type has a
length of one octet.

5.3.1.3.4.2 Unsigned16

CLASS: Data type
ATTRIBUTES:

1 Data type numeric identifier = 6
2 Data type name =

3 Format
3.1 Octet length
This type is a binary number. The mogs

used as the most significant bit of the
type has a length of two octets.

ignificant octet is always
is included. This unsigned

5.3.1.3.4.3 Unsigned24

CLASS:

ATTRIBUTES:

1 Data type numer,

2 Data type e Jnsigned24

3 Format FIXED LENGTH

3

st significant bit of the most significant octet is always
of the binary number; no sign bit is included. This unsigned

3.1 Octet length

This type is a binary\n
used as the mo ignifi

5.3.1.3.4.

CLASS: Data type
ATTRIBUTES:

1 Data type numeric identifier = 7

2 Data type name = Unsigned32

3 Format = FIXED LENGTH
3.1 Octet length = 4

This type is a binary number. The most significant bit of the most significant octet is always
used as the most significant bit of the binary number; no sign bit is included. This unsigned
type has a length of four octets.
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5.3.1.3.4.5 Unsigned40

CLASS: Data type
ATTRIBUTES:

1 Data type numeric identifier = 24

2 Data type name = Unsigned40

3 Format = FIXED LENGTH

3.1 Octet length 5

This type is a binary number. The most significant bit of the most significant octet is always
used as the most significant bit of the binary number; no sign bit is included. This unsigned
type has a length of five octets.

5.3.1.3.4.6 Unsigned48

CLASS: Data type

ATTRIBUTES:

1 Data type numeric identifier = 25

2 Data type name = Unsigned48

3 Format = FIXED LENGT

3.1 Octet length = 6

This type is a binary number. The most significant pit ¢ ~ icant octet is always

used as the most significant bit of the binary n gr; j Dit is Ihcluded. This unsigned
type has a length of six octets.

5.3.1.3.4.7 Unsigned56

CLASS:
ATTRIBUTES:
1 Data type numeric ide
2 Data type name
3 Format

3.1 Octet len

This type is a binary ignificant bit of the most significant octet is always

> binary number; no sign bit is included. This unsigned

CLASS: Data type
ATTRIBUTES:

1 e = 27

2 Data type name = Unsigned64

3 Format = FIXED LENGTH
3.1 Octet length = 8

This type is a binary number. The most significant bit of the most significant octet is always
used as the most significant bit of the binary number; no sign bit is included. This unsigned
type has a length of eight octets.
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5.3.2 String types
5.3.2.1 OctetString

CLASS: Data type
ATTRIBUTES:

1 Data type numeric identifier = 10

2 Data type name = OctetString
3 Format = STRING
3.1 Octet length = 1ton

An OctetString is an ordered sequence of octets, numbered from 1 to n. For the purposes of
discussion, octet 1 of the sequence is referred to as the first octet.

NOTE |EC 61158-6-13 defines the order of transmission.

5.3.2.2 VisibleString

CLASS: Data type
ATTRIBUTES:

1 Data type numeric identifier = 9

2 Data type name = VisibleStri
3 Format = STRING
3.1 Octet length = 1tonp

This type is defined as the ISO/IEC 648 s{ring tyQ

5.3.2.3 UnicodeString

CLASS:
ATTRIBUTES:
1 Data type numeric ide
2 Data type name
3 Format
3.1 Octet len

This type is defined
5.4 Data type
All of IECAR

6 Type 13 co ication model specification

6.1 ASEs
6.1.1 Application process ASE
6.1.1.1 Overview

This standard models a fieldbus Application Process (AP). Fieldbus application processes
represent the information and processing resources of a system that can be accessed through
FAL services.

The Application Service Element in the FAL that provides these services is called an
Application Process ASE. In the AP ASE, the AP is modeled and accessed as an APO with a
standardized and predefined identifier.
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6.1.1.2 AP class specification
6.1.1.2.1 Formal model

The AP class specifies the attributes and services defined for application processes. lIts
parent class "top" indicates the top of the FAL class tree.

ASE: AP ASE
CLASS: AP
CLASS ID: not used
PARENT CLASS: TOP
ATTRIBUTES:
1 (m) Attribute: NMT-status
2 (m) Attribute: EPL-version
3 (m) Attribute: feature-flags
4 (m) Attribute: MTU
5 (m) Attribute: cycle-timing
6 (m) Attribute: identity
7 (m) Attribute: verify-configuration
8 (o) Attribute: application-software-version
9 (c) Attribute: IP-address
10 (c)
(0)
(

Attribute: host-name

11 o] Attribute: vendor-specifiscext
12 m) Attribute: static-error
13 (o) Attribute: error-history
SERVICES:
1 (m) OpsService:

(m) OpsService:

(m) OpsService i

( ma

( AT-)

m) OpsService d
m) OpCe-

NMT-status
This attriptite the ‘current status of the CN’s NMT state machine.

a b~ OODN

EPL-version
This attribute indicates, the EPL-version to which the CN conforms.

feature-flags

This attribute holds information about the device's behavior in the EPL cycle, the
implementation of NMT features and its capability of acting as a router. The detailled
specification of this attribute is included in IEC 61158-6-13.

MTU
This attribute reports the size of the largest IP frame that can be transmitted over the network,
including the size of the transport header.

cycle-timing
This attribute specifies the timing performance of the CN during the isochronous phase of the
EPL cyle.

identity
This attribute specifies the CN's type and vendor ID. As an optional addition this attribute may
also contain the product code, revision number, and serial number of the CN.
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verify-configuration
This attribute holds the configuration date and time of the node.

application-software-version
This optional attribute holds date and time of the last update for the CN's application software.

IP-address
This attribute provides IP-address informations of the CN. It is only used if IP is supported by
the device.

host-name
This attribute reports the current DNS host name of the CN. It is only used if IP is supported
by the device.

vendor-specific-extension
This optional attribute is used for vendor specific purpose.

static-error
This attribute indicates a static error on the CN and its type.

error-history
This attribute documents past error events. It holds the—e[ro
additional information.

isrrence time, and

6.1.1.2.3 Services
Ident

Status
This service is used to quepy

NMT-req-invite
With this service the M

NMT-state-com
This service is used to

NMT-info
This service is

This subclause comtains the definition of services that are unique to this ASE. The services
defined for this ASE are

e Ident

e Status

e NMT-reqg-invite

e NMT-state-command

e NMT-info services
6.1.1.3.2 Ident service
6.1.1.3.2.1 Service overview

The Ident service is used by the MN to identify configured but unrecognized CNs at system
start-up or after loss of communication. The service may be used after start-up to query a

CN'’s setup information. Documents
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6.1.1.3.2.2 Service primitives

The service parameters for this service are shown in Table 2.

Table 2 — Ident service

Parameter name Req Ind Rsp Cnf

Argument
AREP M M (=)

Result(+) S S (=)
NMT-status M M
EPL-version M (=
feature-flags M
cycle-timing M ()
identity \%ﬂ
verify-configuration < N\Q/
application-software-version /\\M\ (=)
IP-address MA=)
host-name > M M (=)
vendor-specific-exterisjons M (=)

Result(-) S S (=)

(N

NOTE The method by which\a cenfir Mve is correlated with
its corresponding preceding\request primitive is a local matter.
S,\ee .

W

Argument Q

The argument conve rvi cific parameters of the service request.

Result(+)

This selectio ndicates that the service request succeeded.

EPL-version

This parameter spetvifies the value of the EPL-version attribute of the AP.

feature-flags
This parameter specifies the value of the feature-flags attribute of the AP.

cycle-timing
This parameter specifies the value of the cycle-timing attribute of the AP.

identity
This parameter specifies the value of the identity attribute of the AP.

verify-configuration
This parameter specifies the value of the verify-configuration attribute of the AP.

application-software-version
This parameter specifies the value of the application-software-version attribute of the AP. The
parameter is to be filled with zeros if the attribute is not in use.
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IP-address
This parameter specifies the value of the IP-address attribute of the AP. The parameter is to
be filled with zeros if the attribute is not in use.

host-name
This parameter specifies the value of the host-name attribute of the AP. The parameter is to
be filled with zeros if the attribute is not in use.

vendor-specific-extensions
This parameter specifies the value of the vendor-specific-extensions attribute of the AP. The
parameter is to be filled with zeros if the attribute is not in use.

Result(-)
This selection type parameter indicates that the service request failed.

6.1.1.3.2.3 Service procedure

This service procedure is a sequence of two successive unconfj spécified in

IEC/TR 61158-1, 9.6.2) in opposite directions.

The MN checks the incoming Ident response agé
node. In case of differences it tries tQ resonfig
sends an error signal to its user.

6.1.1.3.3 Status service
6.1.1.3.3.1 Service overy

The Status service is atus information from the CN about current

status and error data.
6.1.1.3.3.2 Servi; i
The service parafeters

¢ are shown in Table 3.

Table 3 — Status service

P%ameter name Req Ind Rsp Cnf
ment
REP M M (=)
Result(+) S S (=)
NMT-status M M (=)
static-error M M (=)
error-history U U (=)
Result(-) S S (=)
NOTE The method by which a confirm primitive is correlated with
its corresponding preceding request primitive is a local matter.
See 1.2.
Argument
The argument conveys the service specific parameters of the service request. Documents
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Result(+)
This selection type parameter indicates that the service request succeeded.

NMT-status
This parameter specifies the value of the NMT-status attribute of the AP.

static-error
This parameter specifies the value of the static-error attribute of the AP.

error-history
This parameter specifies the value of the error-history attribute of the AP.

Result(-)
This selection type parameter indicates that the service request failed.

6.1.1.3.3.3 Service procedure

This service procedure is a sequence of two successive unconfjrn spgcified in

IEC/TR 61158-1, 9.6.2) in opposite directions.

APDUs containing the Status response (i.e. the Result(+
receives Status responses; CNs may receive Status re es Hconfigured to do so.

6.1.1.3.4 NMT-req-invite service
6.1.1.3.4.1 Service overview

The MN uses this service to find out ice &GN wants to be performed next by the
MN.

6.1.1.3.4.2 Service primi

The service parameters f

(\ T-reqg-invite service
\ Pa\rﬂnétq nan} Req Ind Rsp Cnf

O
E M M (=)

Result(¥) S S (=)
cgmmand-1D M M (=)
target-node M M (=)
data M M (=)

Result(-) S S (=)

NOTE The method by which a confirm primitive is correlated with
its corresponding preceding request primitive is a local matter.
See 1.2.

Argument
The argument conveys the service specific parameters of the service request.

Result(+)
This selection type parameter indicates that the service request succeeded.
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command-ID
This parameter specifies the ID of the requested command.

target-node
This parameter indicates the target node of the requested NMT command.

data
This parameter specifies command-specific data to be issued by the MN.

Result(-)
This selection type parameter indicates that the service request failed.

6.1.1.3.4.3 Service procedure

This service is triggered by a preceding "Ready-to-send"-notification A a CN. After

that notification the MN addresses the calling CN at the next opportur

This service procedure is a sequence of two successive unconfi s.specified in

IEC/TR 61158-1, 9.6.2) in opposite directions.
This service is always unicast.

6.1.1.3.5 NMT-state-command service
6.1.1.3.5.1 Service overview

The network management (NMT) is node2gri s-a master / slave relationship.

The function of the NMT
slaves by the master.

N. CNs are administrated as NMT

The MN uses NMT-state-tg o control the state machine(s) of the CN(s).

6.1.1.3.5.2 Ser\@ i

The service parapife i ¢ are shown in Table 5.

5 — NMT-state-command service

Parameter name Req Ind
Argument
AREP M M (=)
command-ID M M (=)
node-list C C (=)

Argument
The argument conveys the service specific parameters of the service request.

command-ID
This parameter identifies the NMT state command to be issued. A list of valid commands is
given in IEC 61158-6-13.

node-list

This conditional parameter specifies the addresses of the nodes to be affected by the
command. It is used only if the address is neither unicast nor broadcast.
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6.1.1.3.5.3 Service procedure
This service is issued by the MN upon an internal request or upon an external request via the

NMT-reg-invite service. The addressed CN(s) change their state upon receipt of the state
command.

6.1.1.3.6 NMT-info service
6.1.1.3.6.1 Service overview

This service is used to transmit complex status information in the form of bundles as well as
to distribute system-relevant setup information from the MN to the CNs.

6.1.1.3.6.2 Service primitives

The service parameters for this service are shown in Table 6.

Table 6 — NMT-info service

Parameter name Rec&
Argument
AREP M

publish-node-ljst
publish-tim<\

Argument
The argument conveys thg

publish-node-list

This parameter specifies a list ©
list of all nodes ti g thei€ resy

publish-time

6.1.2 Service data object ASE
6.1.2.1 Overview

For all transfer types it is the client that takes the initiative for a transfer. The owner of the
accessed object dictionary is the server of the service data object (SDO). Either the client or
the server can take the initiative to abort the transfer of a SDO. All commands are confirmed.
The remote result parameter indicates the success of the request. In case of a failure, an
abort transfer request must be executed.

It is possible that the data has to be segmented because its size is greater than a single
transferable element. This situation is handled by the QUB-COS (CmdL) ARPM. Details are
given in IEC 61158-6-13.
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6.1.2.2 SDO class specification
6.1.2.2.1 Formal model

The SDO ASE is specified by the following template:

ASE: SDO ASE
CLASS: SDO
CLASS ID: not used
PARENT CLASS: TOP
ATTRIBUTES:

1 (m) Attribute: index

2 (m) Attribute: sub-index

3 (o) Attribute: name

4 (m) Attribute: command-ID
5 (c) Attribute: segment-size
6 (c) Attribute: data-size
SERVICES:

1 m) OpsService: SDO-download

(

(o OpsService: SDO-down-mult

(m) OpsService: SDO-upload

(o) OpsService: SDO-up-mult

(m) OpsService: SDO-abor &

a b~ ODN
-

6.1.2.2.2 Attributes

index
This attribute specifies theNodex|of the

QD

sub-index

This attribute sp@s ‘ - OD entry to be accessed.
name

This optional attrj S ifi e of the OD entry to be accessed.

data-size
This conditional attribute specifies contains the length of the transferred data block.

6.1.2.2.3 Services
SDO-download
This service is used to download data to one entry of the server's object dictionary.

SDO-down-mult
This service is used to download data to multiple entries of the server's object dictionary.

SDO-upload
This service is used to upload data from one entry of the server's object dictionary.

SDO-up-mult
This service is used to upload data from multiple entries of the server's object dictionary.

SDO-abort
The service is used to abort a SDO communication.
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