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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 5-3: Application layer service definition —
Type 3 elements

FOREWORD

1) The |nternational Electrotechnical Commission (IEC) is a worldwide organization f i comprising
all national electrotechnical committees (IEC National Committees) The abj i promote
interpational co-operation on all questions concerning standardization in the e Ids. To
this end and in addition to other activities, IEC publishes International ifjcations,
Technical Reports, Publicly Available Specmcatlons (PAS) and Guides ¢ hs “IEC

Publ|cation(s)”). Their preparation is entrusted to technical committees; a afjons j interested
in tHe subject dealt with may participate in this preparatory waork. \ hd non-
governmental organizations liaising with the IEC also part|0|pate i i . IEC\collaborateg closely

with |the International Organization for Standardization (ISO)-ina e\ 'wit ditions deternjined by
agrepment between the two organizations.

2) The formal decisions or agreements of IEC on technical matters & v @S possible, an intefnational
consensus of opinion on the relevant subjects since e i vittee has representation [from all
interpsted IEC National Committees.

3) IEC |Publications have the form of recom ions international use/and are accepted by IEC National
Compmittees in that sense. While all reasonable effqrt o-ensdre that the technical content of IEC

Publ|cations is accurate, IEC cannot be i the way in which they are used or|for any
misipterpretation by any end user.

4) In o ications
trangparently to the maxi i i ] i icati . ijergence
between any IEC Publication Qndi iona i icati ind|cated in
the lptter.

5) IEC |tself does not provide & } nformity
asseissment ser e for any
services carried ®

6) Allu

7) No |l erts and
mem and’lEC National Committees for any personal injury, property damage or
othe tsoever, whether direct or indirect, or for costs (including legal fdes) and
expe ication, use of, or reliance upon, this IEC Publication or any other IEC
Publ

8) Attention_i W atlve references C|ted |n this publication. Use of the referenced publications is
indisjpensab

9) Attention istdrawn_to the possibility that some of the elements of this IEC Publication may be the sdbject of
patept rij . fratl not be held responsible for identifying any or all such patent rights.

NOTE 1 Use of saomeae of the assaciated nraotocol tvnes is restricted hyv their intalloctual.nraonartu.riaht haol ders_ 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 61158-5-3 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 change with respect to the previous edition is listed below:
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e Correction in 6.2.3.2.3.2 (referencing the error-codes in IEC 61158-6-3, 5.3.17 to maintain

the codes only in one place).

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 be found in the report on

voting indicated in the above table.

A list [of all parts of the IEC 61158 series, published under the gereral
commdynication networks — Fieldbus specifications, can be found on theAE!

The cgmmittee has decided that the contents of this publication w
the stability date indicated on the IEC web site under "http;
related to the specific publication. At this date, the publication

* recpnfirmed;
+ withdrawn;
* repjaced by a revised edition, or

* amended.
NOTE 2| The revision of this standard will ber with the/other parts

of the IEC 61158 series.

gd until
le data

IMPORTANT - The 'colour inside’' lggo on _the
that it contains colou i i
understanding of its cdnt f should

colou

@age of this publication indicates
ed” " to be useful for the correct

therefore print this document using a
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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
exploit.

Throudhout the set of fiel[dbus standards, the term "service” refers 1o thea apability
provided by one layer of the OSI Basic Reference Model to the lay bove.
Thus, the application layer service defined in this standard is a ctural

servicg, independent of administrative and implementation division

N
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 5-3: Application layer service definition —
Type 3 elements

1 Scope

1.1 Ggneral

This sfandard is one of a series produced to facilitate the intergo mation
systen] components. It is related to other standards in the set as de -layer”
fieldbus reference model described in IEC/TR 61158-1.

This syb-part contains material specific to Type 3 fieldbus.

1.2 Dverview

The figldbus Application Layer (FAL) ss the
fieldbus communication environment vindow

This gtandard provides common elements fo critical
messafing communications _between applicatiop nt and
material specific to Type & fie . rm e-citical” is used to represent the présence
of a time-window, within whi ied actions are required to be conppleted
with spme defined leye inftys e-to_Ccomplete specified actions within the time

window risks fai equesting the actions, with attendant fisk to
equipnment, pla @

This sfandard defi Mway the externally visible service provided py the
different Types of fieldb

a) an efining application resources (objects) capable of| being
mahiptlataed by users\via the use of the FAL service,

b) the|priritive ions and events of the service;
c) the| parameters associated with each primitive action and event, and the form whigh they
takpe; and

d) the|interrelationship between these actions and events, and their valid sequences.

The purpose of this standard is to define the services provided to

1) the FAL user at the boundary between the user and the Application Layer of the Fieldbus
Reference Model, and

2) Systems Management at the boundary between the Application Layer and Systems
Management of the Fieldbus Reference Model.

This standard specifies the structure and services of the IEC 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
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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 also defined
in this standard to provide access to the FAL to control certain aspects of its operation.

1.3 PBpecifications

The pfincipal objective of this standard is to specify the charagteristi eptual
applicgtion layer services suitable for time-critical communications{ and bnt the
OSI Basic Reference Model in guiding the development of applicatio r time-
criticallcommunications.

A secpndary objective is to provide migration paths frc kisti industrial
communications protocols. It is this latter objective whith giv i i i brvices
standaydized as the various Types of 2 pbtocols
standafrdized in subparts of IEC 61158-6.

This specification may be used as the rfaces.
Nevertheless, it is not a formal programming e, and_any such interface will need to
address implementation issues not covegred by thj i

octe SE

b) the|correlation of paired West and\canfirm, olNindication and response, primitives.

a) the|sizes and octet orderi

1.4 Conformance

This standard d
implen

mentations or products, nor do they constrpin the
entations of apphicatic entities within industrial automation systems.

There |i 2 rient to this application layer service definition stgndard.
Insteadl, corformance \s)a hle ed through implementation of conforming application layer
protoc t ilNha i ype of application layer services as defined in this part of
IEC 61
2 N¢
The foHewing—referenced—documents—are—indispensableferthe—appheation—ofthis—decument.

For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

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

IEC 61158-4-3:20101, Industrial communication networks — Fieldbus specifications - Part 4-3:
Data-link layer protocol specification — Type 3 elements

IEC 61158-5-10:2010", Industrial communication networks — Fieldbus specifications - Part
5-10: Application layer service definition — Type 10 elements

1 To be published.
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IEC 61158-6-3:2010", Industrial communication networks — Fieldbus specifications - Part 6-3:
Application layer protocol specification — Type 3 elements

IEC 61131-1, Part 1: Programmable controllers — General information

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

ISO/IEC 8822,

service definition

ISO/IE
Abstra

ISO 95
structy

ISO/IE
Model

3

Information technology — Open Systems Interconnection — Presentation

Te

C 8824, Information Technology — Open Systems Interconnectio
Ct Syntax Notation One (ASN.1)

45, Information technology — Open Systems Interconne
re

C 10731, Information technology — Open Systems
— Conventions for the definition of OSI services

rms, definitions, abbreviations, sym and

31 Referenced terms and definitigns
3.1.1 ISO/IEC 7498-1 terms
For the

a) application entity

b) application processg

c) application

d) apf

e) apj

f) appli

g) apgli

h) reaJ: spen

i) trapsfer syatax.

3.1.2 ISO/IEC 8822 terms

tion of

Layer

Basic Reference

defined in ISO/IEC 7498-1 apply:

For the purposes of this document, the following terms as defined in ISO/IEC 8822 apply:

a) abstract syntax

b) presentation context.

3.1

.3

ISO/IEC 9545 terms

For the purposes of this document, the following terms as defined in ISO/IEC 9545 apply:

o O T QO

)
)
)
)
)

D

application-association

application-context

application context name

application-entity-invocation

application-entity-type
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f) application-process-invocation

g) application-process-type

h) application-service-element

i) application control service element.

3.14 ISO/IEC 8824 terms

For the purposes of this document, the following terms as defined in ISO/IEC 8824 apply:

a) object identifier
b) type

3.1.5 Fieldbus Data Link Layer terms

For thg purposes of this document, the following terms as defi IEC-61158~3t3 and
IEC 61158-4-3 apply.

a) DL{Time

b) DL{Scheduling-policy
c) DLCEP

d) DLC

e) DL{iconnection-oriented mode
f) DLPDU

g) DLBDU

h) DLBAP

i) fixgqd tag

j) generic tag

k) linK

) MAC ID

m) network addres

n) node address
0) nod
p) tag
gq) sche

r) ungchedule

3.2 Fieldbus Application Layer type 3 — specific terms and definitions

For the purposes of this part of IEC 61158, the following terms and definitions apply.

3.2.1
access protection
limitation of the usage of an application object to one client

3.2.2

address assignment table

mapping of the client's internal I/O-Data object storage to the decentralized input and output
data objects
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3.2.3

allocate

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

3.24
application
function or data structure for which data is consumed or produced

3.2.5

application layer interoperability
capabi ify of application entities to perform coordinated and cooperative operations us ng the

servicgs of the FAL

3.2.6
applicption objects

multiple object classes that manage and provide a run time ex
network and within the network device

3.2.7
applicption process identifier

distingpishes multiple application processes used in{a dévice

3.2.8
applicption process object

compopent of an application process S i d accessible through gn FAL
applicgtion relationship

NOTE hss (see
the defi may be
accesse ces can
be used H delete
applicat

3.2.9

applicption process

a class i bssible
attribu

3.2.10

applic

cooperative Ciat < ose of
exchange of_in tivated
either py the exchs ration
activities

3.2.11

application relationship application service element
application-service-element that provides the exclusive means for establishing and
terminating all application relationships

3.2.12

application relationship endpoint

context and behavior of an application relationship as seen and maintained by one of the
application processes involved in the application relationship

NOTE Each application process involved in the application relationship maintains its own application relationship
endpoint.
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3.2.13
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.

3.2.14
behavior
indication of how an object responds to particular events

3.2.15
channpl
single physical or logical link of an input or output application object of Focess
3.2.16
channgl related diagnosis
ifded for

informt]tion concerning a specific element of an input or output g
maintenance purposes

EXAMPLE: validity of data

3.2.17
class
a set of objects, all of which represenyth

NOTE A class is a generalization of an object; cts in a

class arg¢ identical in form and behavior, but usua

3.2.18
class attributes
attribufe that is shared by a

3.2.19
class ¢ode
unique i

3.2.20
class specifi
servicg defi
performgd £

class to perform a required function which|is not

NOTE

3.2.21
client
<objectview=objectwhichT uses the Services of another (Server)y object to performm a tas

3.2.22
client
<communication view> initiator of a message to which a server reacts

3.2.23

configuration check

comparison of the expected 1/0O-Data object structuring of the client with the real 1/O-Data
object structuring to the server in the start-up phase

3.2.24

configuration fault

an unacceptable difference between the expected 1/0-Data object structuring and the real 1/0-
Data object structuring, as detected by the server
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3.2.25
configuration identifier

representation of a portion of I/O Data of a single input- and/or output-module of a server

3.2.26
connection

logical binding between 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

interconpesction o—logica and—the—data method) and—source
services|is referred to as event interconnection.

3.2.27

consume

act of feceiving data from a producer

3.2.28
consumer
node or sink that is receiving data from a producer

3.2.29
consuming application
applicgtion that consumes data

3.2.30
cyclic
repetitive in a regular ma

3.2.31

data cpnsistenc

means| for cohe of the input- or output-data object betwe
within glient and servg

3.2.32
defaul
value

an DL+ before operation with a DP-master (class 1)

3.2.33
deviceq
physical hardware connected to the link

DL-address, which has to be changed (e.g. by assignn

as data

perational

en and

hent of

NOTE A device may coniain more than one node.

3.2.34
diagnosis information
all data available at the server for maintenance purposes

3.2.35
diagnosis information collection
system diagnosis information that is assembled at the client side

3.2.36
DP-master (class 1)
a controlling device which controls several DP-slaves (field devices)

NOTE This is usually a programmable controller or a distributed control system.
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3.2.37

DP-master (class 2)

controlling device which manages configuration data (parameter sets) and diagnosis data of a
DP-master (Class 1), and that additionally can perform all communication capabilities of a DP-
master (Class 1)

3.2.38

DP-slave

field device that can be assigned to one DP-master (Class 1) as a provider for cyclic I/0O data
exchange; in addition acyclic functions and alarms could be provided

3.2.39
endpojnt
one ofthe communicating entities involved in a connection

3.2.40
engingering
abstra¢t term that characterizes the client application or device\responsible igufing an
automation system via interconnecting data items

3.2.41
error
discrepancy between a computed, observed or S ecified
or theqgretically correct value or condiion

3.2.42
error glass
generdl grouping for related

3.2.43

error gode
identification of@
3.2.44

event

FAL s
subnefjwork f of the

NOTE FAL subnets are permitted to contain bridges but not routers.

3.2.46

freeze

function at the DP-slaves for simultaneous data transfer between the input data object and the
process

3.2.47

group
<general> a general term for a collection of objects. Specific uses:

3.2.48

group
<addressing> when describing an address, an address that identifies more than one entity
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3.2.49

group
<Type 3> set of DP-slaves which perform a Freeze or Sync function

3.2.50

interface

<general> shared boundary between two functional units, defined by functional
characteristics, signal characteristics, or other characteristics as appropriate

3.2.51

interface

<FAL> collection of FAL class attributes and services that represents a specific view on the
FAL—<lass

3.2.52
interface pointer
key attribute that unambiguously addresses an object interface insté

3.2.53
invocgtion
act of ising a service or other resource of an applicatio

NOTE nce the
service tions, a
service Also for
service Entiate it

from othler outstanding service invocations.

3.2.54
1/0 data
object

3.2.55
ident number

DP-mdster (CIas{&

3.2.56
identi
inform

3.2.57
index
addres

3.2.58
instange
the actual physical occurrence of an object within a class that identiiies one of many objects
within the same object class

EXAMPLE California is an instance of the object class state.

NOTE The terms object, instance, and object instance are used to refer to a specific instance.

3.2.59
instantiated
object that has been created in a device

3.2.60
manufacturer ID
identification of each product manufacturer by a unique number
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3.2.61

master parameter set

the configuration and parameterization data of all DP-slaves that are assigned to the
corresponding DP-master and the bus parameters

3.2.62
member
piece of an attribute that is structured as an element of an array

3.2.63
message router

object mithin a node that distributes messaging quIIQQfQ to npprnprlafn alr_\lr_\lmahnn nh}n ts

3.2.64
methofd
a synonym for an operational service which is provided by the ser and invokgd by a
client

3.2.65
module
<gene

3.2.66
module
<Type

3.2.67
netwofrk
a set qf nodes connected b c i vening
repeaters, bridges, routers S

3.2.68
object
abstra¢t represe tion of
related i ’ aples) afld methods (procedures) for operating on that data
that hg i 3 i

3.2.69
physid
<gene

3.2.70
proce
object(s)“which are already pre-processed and transferred acyclically for the purppse of
information or further processing

3.2.71
produce
act of sending data to be received by a consumer

3.2.72
producer
node that is responsible for sending data

3.2.73
provider
source of a data connection
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3.2.74

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 and it may publish its APDUs
using a dedicated AR.

3.2.75
real configuration
input and output data structure of the DP-slave, including definition of data consistency

3.2.76
resouilce
a procegssing or information capability of a subsystem

3.2.77
server
< cominunication view> role of an AREP in which it returns 3

APDU to the client that initiated the request

bponse

3.2.78
server
< objec¢t view>  object which provides services te\apoth

3.2.79
servicp
operatjon or function than an object a
object pnd/or object class

performs upon request from gnother

3.2.80
slot
addres

s of a module

3.2.81
subsc
role of

3.2.82
sync

functio
the prg

ct and

3.2.83
target
end-node to which a connection is established

3.2.84

unconnected service

messaging service which does not rely on the set up of a connection between devices before
allowing information exchanges
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3.3 Abbreviations and symbols

Application Entity

Application Layer

Application Layer Management Entity
Application Layer Protocol
Application Object

Application Process

Application Protocol Data Unit

rocess tdermtifier
Application Relationship
Application Relationship End Point
Application Service Element
Confirmation
Communication Relationship

Communication Relationship End Point

(as a prefix) data-link-

DLL Data-link layer

DLM Data-link-management
DLBAP Data-link Service Access Po
DLBEDU DL-service-data-unit

IE(
Ind
1S
LM
0S
PD
PD
PL
QoS Quality of Service

Req Request

Rsp Response

SAP Service Access Point
3.4 Conventions

3.4.1 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.
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The class specification defines the attributes of the class. The attributes are accessible from
instances of the class using the Object Management ASE services specified in Clause 5 of
this standard. The service specification defines the services that are provided by the ASE.

3.4.2 General conventions

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

3.4.3 Conventions for class definitions

Class definitions are described using templates. Each template consists of a list of attributes
for the class. The general form of the template is shown below:

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:

4.3 (s Attribute:
5. (c Constraint:
5.1 (m) Attribute:
5.2 (o) Attribute:
6 (m) Attribute:
6.1 (s Attribute:
6.2
SERVI(
1
2.
2.1
3
(1) The

bgi

)

4.2 (s) Attribute:
)
)

b class

(2) The "CLASS: try is the name of the class being specified. All objects defineq using
th|s&template will be an instance of this class. The class may be specified by this
fthis—standard:

2 ol I
St.:llludlu, Ul Uy a ustclh U

(3) The "CLASS ID:" entry is a number that identifies the class being specified. This number
is unique within the FAL ASE that will provide the services for this class. When qualified
by the identity of its FAL ASE, it unambiguously identifies the class within the scope of
the FAL. The value "NULL" indicates that the class cannot be instantiated. Class IDs
between 1 and 255 are reserved by this standard to identify standardized classes. They
have been assigned to maintain compatibility with existing national standards. CLASS
IDs between 256 and 2 048 are allocated for identifying user defined classes.
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(4) The "PARENT CLASS:" entry is the name of the parent class for the class being
specified. All attributes defined for the parent class and inherited by it are inherited for
the class being defined, and therefore do not have to be redefined in the template for this
class.

NOTE The parent-class "TOP" indicates that the class being defined is an initial class definition. The parent class

TOP is used as a starting point from which all other classes are defined. The use of TOP is reserved for classes
defined by this standard.

(5) The "ATTRIBUTES" label indicate that the following entries are attributes defined for the
class.

a)

in column 3, a name or a conditional expression in column 4
enumerated values in column 5. In the column following the
value for the attribute may be specified.

. JAttributes may be marndatory
. Net all optional attributes fequire
efined in (5.2).

iii) the selection fig ' ‘ sute(6.1 and 6.2).

(6) THe "SERVICES"

class.
a) |An (m) i@ the service is mandatory for the class, while|an (o)
indicates af (c) in this column indicates that the seryice is

conditiong/ WV a i déefined for a class are defined as optional, at least one

ing entries are services defined for the

The_line number defines the sequence and the level of nesting of the linel Each
nésting level is identified by period. Nesting within the list of services is used to
specify services conditional on a constraint statement.

3.44 Conventions for service definitions
3.4.41 General

The service model, service primitives, and time-sequence diagrams used are entirely abstract
descriptions; they do not represent a specification for implementation.

3.44.2 Service parameters

Service primitives are used to represent service user/service provider interactions
(ISO/IEC 10731). They convey parameters which indicate information available in the
user/provider interaction. In any particular interface, not all parameters need be explicitly
stated.
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The service specifications of this standard uses a tabular format to describe the component
parameters of the ASE service primitives. The parameters which apply to each group of
service primitives are set out in tables. Each table consists of up to five columns for the

N =

req

~ ®

Parameter name,

uest primitive,

)

)

) indication primitive,

) response primitive, and
)

confirm primitive.

One parameter (or component of it) is listed in each row of each table. Under the appropriate

servicd p on the
primitiYe specified in the column
M | parameter is mandatory for the primitive
U |parameter is a User option, and may or may not be provids ynamic
usage of the service user. When not provided, a defa alye Yorthe parameter is
assumed.
C |parameter is conditional upon other parameter of the
service user.
— | (blank) parameter is never present.
S | parameter is a selected item.
Some entries are further qualified by i
a) |a parameter-specific constraint:

These

“(=)" indicates that the param
service primitive to its imm

support time-constrained communications services within the fieldbus Application Layer

procedures dre applicable to instances of communication between systems

in the

ihing to

h layer
service

which

3.4.5

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 attributes are accessible from
instances of the class using the Object Management ASE services specified in clause 5 of
this standard. The service specification defines the services that are provided by the ASE.

3.4.6

General conventions

This standard uses the descriptive conventions given in ISO/IEC 10731
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3.4.7 Conventions for class definitions

Class definitions are described using templates. Each template consists of a list of attributes
for the class. The general form of the template is shown below:

FAL ASE: ASE Name

CLASS: Class Name

CLASS ID: #

PARENT CLASS: Parent Class Name

ATTRIBUTES:

1 (o) Key Attribute: numeric identifier

2 (o—KeyAttribote—Tamme

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(value

6.2 (s) Attribute: attribute n& v

SERVICES:

1 (o) OpsService: service name

2. (c) Constraint:

21 (o) OpsService: %

3 (m) MgtService:

(1) The "FAL ASE:" ¢ AL“ASE that provides the services for the class
bging speci@

(2) The "CLASS:" ¢ ofthe class being specified. All objects definedq using
th|s templatg e of this class. The class may be specified by this
st

(3) umber

(4) The "PARENT CLASS:" entry is the name of the parent class for the class being
specified. All attributes defined for the parent class and inherited by it are inherited for
the class being defined, and therefore do not have to be redefined in the template for this
class.

NOTE The parent-class "TOP" indicates that the class being defined is an initial class definition. The parent class
TOP is used as a starting point from which all other classes are defined. The use of TOP is reserved for classes
defined by this standard.

(5) The "ATTRIBUTES" label indicate that the following entries are attributes defined for the
class.

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
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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

value for the attribute may be specified.

default

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.

c) 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),

(6) ThHe "SERVICES" label indicates that the following entri
class.

a) |An (m) in column 2 indicates that the service i

—attributesconditiomatoma constramtstatement (5 Attributes

beTman
(5.1) or optional (5.2) if the constraint is true. Not all optignal attrihutes
constraint statements as does the attribute defined in (5.2)

iii) the selection fields of a choice type attribute (6.1 and 6.2).

indicates that it is optional. A (c) in thig s
conditional. When all services defined for > areidefiped ag optional, at led
has to be selected when an instance of thy i @ned.

datory
require

for the

an (0)
ice is
st one

Each

bstract

hctions

c) | The label "MgtService" designates
d) |The line number defines L d the level of nesting of the line
nesting level is\ i : ing within the list of services is used to
specify serpvicels straint statement.
3.4.8 Conve@
3.4.8.1
The service # i itives, and time-sequence diagrams used are entirely a
descripti nt a specification for implementation.
3.4.8.2
Servicg primitive dre used to represent service user/service provider inter
(ISO/IECAD731). They convey parameters which indicate information available

user/ptovider interaction. In anv particular interface not all parameters need he e
P A o T ™

in the

plicitly

stated.

The service specifications of this standard uses a tabular format to describe the component
parameters of the ASE service primitives. The parameters which apply to each group of

service

aA A W N =

primitives are set out in tables. Each table consists of up to five columns for the

Parameter name,

request primitive,

)

)

) indication primitive,

) response primitive, and
)

confirm primitive.
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One parameter (or component of it) is listed in each row of each table. Under the appropriate
service primitive columns, a code is used to specify the type of usage of the parameter on the
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 equiv
service primitive to its immediate left in the table.

thez pa ter] in the

b) [an indication that some note applies to the entry:
“(n)” indicates that the following note "n" contai attion pertaihing to
the parameter and its use.

3.4.8.3 Service procedures
The prpcedures are defined in terms 6

+ the|interactions between applicatio ities_th the exchange of fieldbus Application
Prdtocol Data Units, and

+ the| interactions betweéh applicati h layer
serjvice user in the = g , service
prifmitives.

These|procedure$\are\ applicable tovinstances of communication between systems| which
support time-co ned communitations services within the fieldbus Application Layer
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IEC/TR 61158-1, Clause 9 describes the concepts of the application layer service descriptions
and the templates used in this standard.

5 Data type ASE

Fieldbus data types specify the machine independent syntax for application data conveyed by
FAL services. The fieldbus application layer supports the definition and transfer of both basic

and co
requirg
applics
IEC 61

6 Cg

6.1
6.1.1

The ty
by 110
single
4 to 2(
in IEC

To sw
systenj

transm|it diagnosis, co

Furthe

Theref
should
calls.

The in

cost implementations

nstructed data types. Clause 5 of IEC 61158-5-10 provides a collection of all dat

tion profiles. Encoding rules for the FAL data types used by
158-6-3.

)mmunication model specification

DP concepts

User requirements of the fieldbus DP sysfem

gcessary no
ion data~a

'more ma@ {cations_ing automation require very short reaction times.

fegration

types
ise by
ded in

nected
set of
hals or
efined

d I/O-
hlso to

s data

bW low

To support the integration of smart field devices acyclic communication services and alarms
are needed.

In order to achieve an automation system consisting of devices from different manufacturers
strict interoperability of all components is necessary.

In accordance with the IEC 61131-1 structure the decentralized structure should be invisible
to an existing control program.

For efficient communication between DP-slaves, as required in motion control applications,

the fiel

dbus provides a Publisher/Subscriber communication mechanism.
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The fieldbus provides a mechanism for the synchronization of the application of the DP-
master (Class 1) and the DP-slaves with the communication cycle for highly synchronized real
time applications.

For time stamping and other actions with precise timing requirements a mechanism to
synchronies clocks is offered.

Field devices requires a mechanism to upload (Pull) and/or to download (Push) unstructured
LR Data and a mechanism to invoke predefined functions within the DP-slave.

Fieldbus DP provides mechanism to build redundant DP-slaves, which may operate in control
systenTswithrseveratrmaster-imptememntations:

6.1.2 Features of fieldbus DP

Combiping the structure defined in IEC 61131-1 with fieldbus DP the i es are
achieved.
— Changes in the plant cause only small changes in wiring

— Crifical signals can be transferred over short di c ¢ p device
(sepsor/actuator) and to/from the programmaple bs  via
fieldbus DP with high accuracy.

— Pafameterization and diagnosis caprhe done

Table | gives an overview of the requir
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Table 1 — Requirements and features of fieldbus DP

Requirement

Feature of fieldbus DP

Short reaction time

Exchange of more than 1 000 Inputs and Outputs with 32 field devices

in less than 10 ms

Automat

ion system consists of one or

several programmable controller

Mono-master or Multi-master Operation

Simple fi

ield devices

Simple protocol, low cost communication interface

Reliable

data transfer

Hamming Distance 4 guaranteed;

crrorrecovery lllﬁblldlliblll,
Use of proven transmission technology /\(\

Excellen

t diagnosis

Various diagnosis in Masters as well astes &

User int

brface with direct access to the

Buffer interface for the input and outputdata

input anf output data
Smart field devices Acyclic communication which
addressing scheme of data
The possibility to transf i i
programmable contro)érv:/aim%\ex icit ackhowledgement
Interopefrability Precise and complete defjnitions ingludin e definition of the gystem
behavior /\
Efficientlcommunication between DP- sh€r/Subscribergommunidation mechanism allows dirgct
slaves for motion control applications en DR:slaves/without interactions from th¢ User
1)
Synchropization of the application of the | TheIsoc ation
DP-master (Class 1) and the DP-slaves of the ap with

A\(

qQnous\\lede proyides a mechanism for the synchroni
n ofthe DP-master (Class 1) and the DP-slave
\ :

cgmm ion cygle” The cycle jitter is less than 1 ys for d
rate ove

hta

N

Mechanism to load unstructured da

load Wd data blocks fieldbus DP provides the Load Region

blocks echanis

Invocatipn of predefinedfunctions incthe N Wit th\e\Eyf(ction Invocation model predefined functions within fthe DP-

DP-slave \s@ve ay be invoked

Synchropization of clo 'Me Time Synchronization an uniform Network Time (UTC)|with an
acguracy of less than 1 ms can be achieved

6.1.3

6.1.3.1

The fig single

controlling\-device ~(e.g. programmable controller or distributed control systermp) via

associations (see Figure 1). Furthermore, the communication between several confrolling

devices and their assigned field devices is also supported (see Figure 2). In addition to these
basic communication models, fieldbus supports also the cyclic communication between field
devices (see Figure 3).
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Controlling Device

N {ati
N
Field Device Field D% Q\/

Figure 1 — Example of DP communication|wit

olling device

Controllin evic Q yrolling Device

N
/\&\
N/
w Field Device Field Device
AN
XA

Figure 2 — Example of DP communication with several controlling devices

sSqQciations
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Controlling Device

Associations

Field Device Field Device Fie Device

AN

Figure 3 — Example of DP communication b

6.1.3.2 Device types
6.1.3.2.1 DP-master (class 1)

The DP-master (Class 1) is a controlling deyi ich i re DP-
slaves|(field devices). The DP-master 4Ci basic
functiopalities:

— cydlic exchange of I/G
— diapnosis with the DP

— cornfiguration ¢
— tre)Itment of

The e

- |supperhofthe DXB mechanism for cyclic data exchange between DP-slaves

- |support of the up- and/or download of LR Data with DP-slaves

- Invocation of predefined functions within DF-slaves

support for clock synchronisation of the DP-slave's and other DP-master's clocks.

6.1.3.2.2 DP-master (class 2)

The DP-master (Class 2) is a controlling device which manages provision of configuration
data (parameter sets) and collection of Diagnosis data for/from a DP-master (Class 1).
Additionally the DP-master (Class 2) can perform all basic and some extended communication
capabilities of a DP-master (Class 1) to a DP-slave.
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6.1.3.2.3 DP-slave

6.1.3.2.3.1 General

The DP-slave is a field device and performs the following activities depending on the
functionality.

The basic functionalities are:

treatm

The eXtended functionalities of a DP-slave are:

— proyvision of acyclic access to process data for DP-masters
— proyvision of alarms to the assigned DP-master
— support of the Isochronous Mode for synchronizat

(Cl

— cydlic data exchange between DP-slaves using thie Pablisha
— support of the up- and/or download
— support of predefined functions

DP

— proyvision to synchronies the local ctock with g DE

— suq

DP-sIai/

hardw

cyclic exchange of 1/0 data with the assigned DP-master

diagnosis with the assigned DP-master

bnt of configuration requests of a DP-master

ass 1)

tmaster (Class 2)

master

gtion

or the

ct the

6.1.3.2.3.

The D[P Applicatig 5 (e.g.
hardwa i annels
which | gy be a
further

Each module ssed by a slot number (1 to 254). Numbering is withou{ gaps,
ascendi beginni 1. If a slot is not occupied with a module, an empty slot jwill be
registered unde he ¢orresponding slot number in the configuration. The slot number| "zero"
(Slot = 0) refers to tHe DP-slave itself. Modules contain data which is index addressable. The
concrete use of slot number and index to address data within the device is manufacturer

specific.

Furthermore to each module a Configuration ldentifier has to be assigned. Numbering is
without gaps, ascending, beginning with 0. If a slot is not occupied with a module,
Identifier with the Input and Output Data length equal zero has to be assigned in the
configuration (empty slot).

A module provides one or several of the following data elements:

a Cfg
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- Diagnosis
- 1/O Data
- Alarm
- Process Data
- LR Data
- Context
- Function Invocation Data

In modular DP-slaves modules determme the actual conflgurat|on of the f|eld device (see

Figure 4 er of modules s fixed according to the device specificatic gximum
numbejr of modules is 244)

Function Invocy

LR Data

Context

Diagnosis

NS

Module Module

n +1 254

slot slot

number number
slot number

=n +1 = 254

NOTE Modules 1 to n are selectable
by configuration (n < 244)

Modular DP-Slave

Figure 4 — DP-slave model (modular DP-slave)
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In compact DP-slaves with respect to the device specification the number of modules is fixed
and therefore also the configuration (for example only one module, see Figure 5).

Function Invocatjon Data

LR Data

Context

Diagnosis Q\
O\ KM;?\\\

Alarm % \ \_/
(N
AN

N

Teos number = 0 slot number = 1

7

%

ey

odule is fixed

Compact DP-Slave

Figure 5 — DP-slave model (compact DP-slave)

6.1.3.3 Device attributes

Device attributes indicate that besides the basic functionality, extended functionality will be
supported additionally.

These additional functionalities can imply certain rules for already defined data structures. A
device attribute indicates that the device supports additional communication relationships or
different communication behavior.
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6.1.3.4 Application process
6.1.3.4.1 Overview

In the fieldbus DP environment, an application may be partitioned and distributed to a number
of devices on the network. Each of these partitions is referred to as an application process
(AP), (see Figure 6). A device may have several APs. In this case each individual AP is
uniquely identified by an AP Identifier (API).

Every DP-slave shall have a Default AP with APl = 0. The Default AP may be related to 1/0
data, to diagnosis and alarms, to configuration, to process data and to LR Data. All other DP-
slave APs shall be related to process data only.

DP-Master (Controlling Device) /\& &

AP (APT=x) AP (API= sv\/]
A\ ﬁ&
Assoc1atlonsN

/\(\ LR Data
Q Process Data
AP
% (API=n)
Progcess W
i Tinle ' - Time '
Default AP Default AP
(API=0) (API=0)
DP-Slave DP-Slave
(Field Device) (Field Device)

Figure 6 — Overview of application processes

An AP may be distributed to several modules. Each module within an application process is
identified uniquely by a slot number (Slot = 1 to 254). The slot number "zero" (Slot = 0) refers
to the AP itself within the field device.
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The Context shall be related to the Default AP itself and to all its modules containing I/O Data.

The Diagnosis information may only be related to the Default AP itself and to all its modules
containing /O Data.

The I/O Data shall be related to modules of the Default AP and not to the AP itself. The
number of modules with 1/O Data is limited and depends on the configuration and I/O Data
structure of the modules (see 6.1.3.2.3.2).

The Alarm data may be related to the Default AP itself and to all its modules.

The Process Data may be related to all APs and to all their modules.

The LR Data may be related to all APs and to all their modules.

The Time shall be related to the Default AP itself and not to its pfodules.

Figure|7 shows the relationship between the APs, the data elemerts _and the modulgs of a

DP-slaje.

A\ [ () 7
B —‘ § \\\_/)V
! LR Data ﬂ\ ( (N >q Data
Context < \(\ \ 5 >
: Process Data
i Diagnosis I (\ -
1
1) <Ir\ } —
caa
\/\ =1 slot nymber "
Alarm I|/\ slot number = 0 . =254
yA

Process Djta ﬂ 11\ ™
E P (API=1) .
dule Moxdule \I\%ule Module Process Data
j.Jime N\n n+1 254

lo slot slot slot
slot number =|0 num mber, number number

I 3 > =n+1 |- =254 Module 1 Module 254

slot number slot number
slot number = 0 -1 =254
NOTE Modyles 1 to my? 244 ar Default AP(API=0)
selectable by configuration
AP (API=255)

DP-Slave

Figure 7 — DP-slave model (modular DP-slave)

The DP-master (Class 1) shall have only its Default AP. The DP-master (Class 1) shall
communicate with the Default AP of a DP-slave only.

The DP-master (Class 2) may have several APs. Communicating with a DP-slave the DP-
master (Class 2) may be able to address all APs of a DP-slave.
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6.1.3.4.2 Application service element

An application service element (ASE), as defined in ISO/IEC 9545, is a set of application
functions that provide a capability for the interworking of application processes for a specific
purpose. ASEs provide a set of services for conveying requests and responses to and from
application processes and their objects.

The DP Application Layer offers the following ASEs (see Figure 8):

1/0 Data ASE

The 1/O Data ASE provides a set of services to convey I/O data cyclically. These data always
belong to those modules that have been configured in terms of the Context ASE. A multicast
service y 9 al staie] of the
assigng t Data
of one

DP- sIave W|th other DP-slaves.

Process Data ASE
The Process Data ASE provides a set of services to convey agych The_application
of the|DP-master requests each transmission individually. The & can be
related to all APs of a DP-slave.

from a
ration.

The Dipgnosis ASE provides services for the DP-m

DiagnEsis ASE
DP-slave which is related to the Default AP or to i

Alarm (ASE

The Al c - by the
DP-slajve. The assigned DP-master ackre ges . [ t have
to be 3

Management ASE
The M a DP-
masterl (Class 2). The i slave
paramegter set. Af P). The
DP-master (Cla

Conte
The Cq

Iata
t MS1

- |set thedevice gddress of a DP-slave

- |to/provide the real configuration of the DP-slave to be read by a DP-master (Clags 2)

and to estabtishor retease an association between an mdividuat AP of a DP-master (Class 2)
and an individual AP of the DP-slave for acyclic communication. This association exclusively
belongs to the Process Data ASE.

Load Region ASE

The Load Region ASE provides a set of services to convey LR Data acyclically. The
application of the DP-master requests each transmission individually. The Load Region ASE
can be related to all APs of a DP-slave.

Function Invocation ASE

The Function Invocation ASE provides a set of services to invoke stateless and/or state-
oriented Function Invocation objects. The application of the DP-master has to invoke each
function individually. The Function Invocation ASE can be related to all APs of a DP-slave.
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Time ASE

— 43—

The Time ASE provides a set of services to synchronies the clocks of several or all devices

on a fieldbus segment.

The application of the DP-master (Class 1) requests each

synchronization individually. The Time ASE can be related to the Default AP of a DP-slave.

Application Relationship ASE
The Application Relationship ASE (AR ASE) provides a description model for the separate AR
types. This includes their transfer characteristics as well as their current communication

states.

DP-Master (Class 1)

DP-Master (Class 2)

i Process Data

Diagnosis|ASE ! ASE Management ASI:*Ez \
| 10 Data ASE | Context ASE | Time ASE { Procesp Data
: : {_Prosess
i Alarm ASE i AR ASE i
, Load Region ASE
i Load Regipn ASE; { Function Invocation ASE [ ——— E—
: S f A i Functior{ Invocation
P i ASE
AP (API = y)
rd L
[——
Function ||
i Load Reg \ :B nction Invocatio] ASE .
i Context A \( \\) Load Region ASE
' Diagnosis| I \Il'»\ \ ' Process Data ASE '
: \/ Module 1 Modulp 254 | [ |
) slot number slot number

i Alarm ASE \j / slot number = 0 =1 =2ba L
’. 2 ;
. Process D| i i AP (PPl = 1) .
i ASE
. Mosglule Module
! Time ASH +1 254 Context ASE
mensy 4 slot slot Module 1 Module 254

number number slot number slot number

AR ASE =n+1 =254 slot number =0 =1 =254
3 s 1ton<244 are
siot numb configuration  Default AP(API = 0) P (AP| = 255)

DP-Slave

6.1.3.4.3

Figure 8 — Application Service Elements (ASEs)

Application objects

An application object (APO) is a network representation of a specific aspect of an AP. Each
APO represents a set of information and processing capabilities of an AP that are accessible
through services of the DP Application Layer. APOs are used to represent these capabilities
to other APs in a fieldbus DP system.

In order to permit an AP to communicate with an AP of an another device, APOs have to be
represent existing process objects (real

available. Application objects (virtual objects)
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objects), that an application process has made visible and accessible to the communication

(see Figure 9).

DP-Master (Class 1) DP-Master (Class 2)

Real
Object

TN

AP ASE S

AP (API = x) AP

AP (API = )

LS

Associations <&\ \/
\\\\
¥

&S @

\
——
T —
SN

T N

> Module Nlodule
N / AP (BPI = 1)

dule

Aodule

ASE /
l Modul
Module
Defqult AP(ARI = 0)
ﬁ

API = 255)

Real eal al Real Real Real
bject Obji Objer Object Object Object
\ \ Modular DP-Slave

SR

Figure 9 — Application Process with application Objects (APOs)

In Figure 10, a remote AP acting as Client may access the real object by sending requests
through the APO that represents the real object. Local aspects of the AP convert between the

network view (the APO) of the real object and the internal AP view of the real object.

Within the AP an APO is identified by slot and index. The address space which is defined by

slot and index can be used by several APs.
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AP i
DP-Master Client
(Controlling
Device)
ASE
T< Services for remote
access to APO
v
Association
A </
Server P N
DP-Slave v

(Field Device) ( (A\
ASE @A \// < iew Of real object

In Figyre 11, a : i ubscriber association is shown. The Clight may
accesq the real objé i guests through the APO that represents the real jobject.
- i 3 whole or to a part of the remote AP(Q. The

ays related to the Default AP and the I/O Data ASE.
ween the network view (the APO) of the real objgct and
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DP-Master Client
(Controlling
Device) 1/0 Data
ASE Tﬁ Services for remote
access to APO
v
Default AP
Association .
Associlation
ote
pP-Slave DP-Slave
(Field Device) (Field/Z%v{Ee
A .
Server/ P .
Publisher < APO services <</\\\\
v :
APO provides —
I/0 Data APO ) ¢ network view ™
ASE

of real objec g’
Default AP / Module 7 Module
¥ G Default AP
Real
Object //
Figure 11 — Access\to a remote A%r publiSher/subscriber association
6.1.3.5 Applicatio

6.1.3.5.1 Ge@l
An Application Relation

operative relationship between two or more APs for
the pur gn and co-ordination of their joint operation (see|Figure
12). TH e exchange of Application Protocol Data Units (APDU).
Fieldbyis DP dse of ARs which distinguish in their conveyance charactefistic.

An AP P, see
ISO 7498-3)..0One~qr more AREPs are fixed and uniquely assigned to an AP. These endpoints
are ad (AREP ID). These identifiers are device gpecific
and no 2 et of co-operating AREPs

Betweentwo APs one or more ARs may exist, each one havin unique AREP. igure 12
shows an example of one AR with two AREPs.
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DP-Master
(Controlling
Device)

ASE

DP-Slave
(Field Devices)

Figure 12 — Exa

6.1.3.9.3
The DI Application Laje

ass 1)
lass 2)
vith all

MSO0: applicatio
and all related D
and al
related

- CyC'
- acy i '331))

- acyglic transferaf commands to a set of field devices (DP-master (Class 1))

- cyclic.transfer of synchronization messages to a set of field devices (DP-master (Claps 1))

- acyclic read of the I/0 data (DP-master (Class 2))
- acyclic read of configuration information (DP-master (Class 2))
- acyclic read of diagnosis information (DP-master (Class 2))

acyclic write of remanent parameter (DP-master (Class 2))

MS1: connection-oriented relationship between the application processes of one DP-master
(Class 1) and of one related DP-slave for the following purposes:
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- acyclic read and write of variables
- acyclic transfer of alarms
- up- and/or download of LR Data

invocation of stateless and/or state-oriented functions

MS2: connection-oriented relationship between the application processes of one DP-master
(Class 2) and of one related DP-slave for the purpose:

- acyclic read and write of variables

andlor download of | R Datq
H G- oWHHO o —1=—1Jata

LD
bl o

invocation of stateless and/or state-oriented functions

MS3: dqonnectionless relationship between the application processe smasterfand of

a set of related DP-slaves for the purpose:
— synchronisation of time

MMH1: [connectionless relationship between the appfication™\pros
device| (Master Class 2) and of one related confrolling devj
following purposes:

of one configpration
gter Class 1) for the

- |upload and download for configixation in

- |upload of diagnosis information

activatjon of the previously transferred ontio

MM2: [connectionless xelationship ¢t e Liration
device| (Master Class i > for the
purposke:

activatjon of the prey

6.1.4

Before dress.

In the ¢dse ©

All DPfslaves ith the
default 26./0nly one device with this address shall be allowed on the network. A
DP-mastef, address shall not be set to the default address. A DP-master (Class 2) may pccess

aV vVid C aCcTau lVIVIN a1 ay a J cl pC GJVIVIR O cl

For security reasons, the DP-master (Class 1) shall not exchange 1/O data with a DP-slave
whose address is 126.

To exchange I/O data a DP-master (Class 1) shall have a valid Master Parameter Set which
may be loaded and activated by the DP-master (Class 2) via the MM1 AR and MM2 AR. The
Master Parameter Set consists of several sets of configuration data and parameters, each
dedicated to a DP-slave. This set of data shall contain all necessary information (for the DP
system) to describe a DP-slave. Additionally, the Master Parameter Set shall include the bus
parameters as well as the address assignment table which assigns each individual remote 1/O
data a unique address in the 1/0O space of the DP-master's User.

If there exists a valid Master Parameter Set in a DP-master (Class 1), this device starts to
check whether the DP-slaves dedicated to that DP-master are present or not (this will be done
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with a read of the diagnosis of a DP-slave). After an appropriate answer the DP-master (Class
1) will set the parameters and check the configuration of that DP-slave. A DP-slave will accept
a check configuration request only from the Master who sets the parameters.

After submitting these two functions correctly, a DP-master (Class 1) checks the status of the
DP-slave by reading the Diagnosis information. If the configuration check was successful and
parameterization was correct, the DP-master (Class 1) will enter the user data exchange
mode. A DP-slave accepts data exchange requests only from a DP-master (Class 1) which
has previously submitted parameters and configuration. If a diagnosis event occurred in the
application process of a DP-slave, this event is signaled by sending a response with high
priority. The DP-master (Class 1) will read the diagnosis and inform its local User.

The OP-master (Class 1) sends information about his own operatjon LEAR,
OPERATE) to his dedicated DP-slaves for synchronization. This will be/don v hange
of the| operation mode of the DP-master (Class 1) and additio 3 intervals
(Data Control Time/2).

Only in vrite of
variabl pcation
of statg 4 Mode
are po on the
acyclic ¢ - (MSO AR) and vice
versa. i has to
be ack

Every , the configuration, th¢ input
and output data (via the MSO AR) of eyery DP-slave ough the DP-slave is under coptrol of
a DP-n S [ DP-slave under its control.|In this
case t apge mode “with the DP-master (Class 1). [In this

case the DP master (C 3 1 i ng/ diagnosis cyclically. If the DP-master
(Class i i is DP-slave, the DP-slave will set the field
"Maste ith Rhis event triggers the DP-master (Class 1) to gain contrpl over

this DF ) t will send parameters and configuration first.

ass 2) and the DP-slave the extended functionality like
the up- and/or download of LR Data and the invgcation
nctions is possible (via the MS2 AR). The MS2| AR is

If supp
the acy
of stat
independenkof the

Fieldbd efi 3 redindancy model with the following features:

e~redundancy model for all redundancy structures (even for non-redundant

systems)

Joilid 1
- Obdldulllly IIIUUPCIIUUIIL IIIGDLUI DIGVU dIIU IIIIG IGUUIIUGIIby

- Easy engineering: No additional user efforts, no complex tools necessary
- Complete monitoring of all components

- No influence on bus load and timing

- High reliability

- Short switch over time

No loss of data during fault tolerance

A redundant DP-slave may consist of two communication interfaces with special redundancy
extensions and an independent redundancy communication channel between these two
communication interfaces. One of the slave interface modules acts as the primary and one as
the backup slave.
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The redundancy model of fieldbus DP is based on a switchover command, commands to stop,
start and reset the MS1 AR, provided by the MSO AR via the Check User Prm service to the
application of the DP-slave and a Diagnosis object (Red Status) which provides information
about the state of the redundant DP-slave if it is primary or backup and if a previous provided
command (switchover, start, stop reset of the MS1 AR) has been processed.

During the processing of a switchover command or a stop, start or reset command the MSO
AR remains in the data exchange mode. Only the MS1 AR will be influenced, therefore a
seamless takeover of a DP-slave may be accomplished.

The communication with a redundant DP-slave will be done in the following way:

MSO AR:

The pr D data.
In add backup
slave.

The beé R, but
these ~"The backup slave
may transmit its own diagnosis information, but, it s g primary diagnfosis.
MS1 AR:

Only tH gs. When the backup| slave
receive

MS2 AR:

Both t eceive acyclic MS2 AR services. Both slave
interfage module ‘ s to allow an individual communication with the
specifie device.@ ; to one
slave 4 pdancy
commu will be
held in

The f |l and
provid

6.1.5

Table 2 shows the Status Values of the service primitives.
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Table 2 — Status values of the service primitives

Short Name Meaning
ABT_FE Invalid request APDU received
ABT_IA Invalid additional address information
ABT_IV Invalid service from the User
ABT_OC Waiting for DL-DATA-REPLY .cnf
ABT_RE Invalid response APDU received
ABT_SE Sequence error; service not allowed in this state
AB '_QTf\ Send-Timeout roquneh:d was-too-small
ABT_TO Timeout of the connection (
AD Access denied /\Q ) (\
DH Positive acknowledgement for sent data, reply data with hig riét\i%vahbgle
DI Data Incomplete ( \ \ \
DS Local-DL/PHY Entity is not in logical token-ring omﬁﬂ\ect&dﬁm Ne
EA Area too large (Up-/Download) \ \ )
FE Format-Error in a Request-APDU \
GE Group Error, invalid group at service r u‘gstﬁ&il}z{ba,I\C(}m(ol)
IP Invalid Parameter A > ( ( 3 R >
\Y Invalid parameters in req\@st \ \ )
LE Data-block-length too Iarg,e%'p /N}k{ad
LR Resources local not avalkable ot s\ t >
LS Service aﬁ&s{l D)zSFF’\or\ca\\f«P‘nc}tyctwated.
NA Nega,@e}s{, nNea;:&on}Niﬁ\Qmote %on
NC MastkrM&r Sév\nét\com tth/
NE \'3 n-exi \/
NI \S/e(-rc}e\\M\mp\éqenM >
NO /\e\\v\e Mls\s@te noﬁ)ossmle
NR \(\\loNa%se\%ta
RDH \ \Rs\s\po\\se }W/r}gh and no resource for sent data
RDL < \ Maonsk\data low and no resource for sent data
RE \ Fs\rwor in a Response-APDU
RR Res}urces of the remote-DL Entity not sufficient or not available
RS Service or remote-address at remote-DLSAP or remote-DLSAP not activated
—Temote-station 1s no DP-Station
- remote-station is not yet ready for these Service
- remote-station is associated with an other Requester
- optional service not available
SC Sequence Conflict
SV Sequence violation (second Time Master active)
SE Sequence Error
TO Function-Timeout expired
UE Remote-DMPM / DL interface error



https://iecnorm.com/api/?name=4a2014d4d1b7f5f2d83870b4bcea54e7

- 52— 61158-5-3 © IEC:2010(E)

6.2 ASEs
6.2.1 Process data ASE
6.2.1.1 Overview

In the DP Application Layer environment, application processes contain data that remote
applications are able to read and write. The Process Data ASE defines attributes of general
purpose Process Data objects and provides a set of services used to read, and write their
values. A Process Data ASE is specific for an AP and every AP may contain one Process
Data ASE. Process Data objects within an AP are addressed by Slot Numbers and Indices.
The Process Data object can be read and written partially or entirely.

The DP-masters (Class 1) and the DP-master (Class 2) are able to rea i blue of
the Prgcess Data object within the Default AP of a DP-slave. Process DRata opj de the
Defaulf AP of a DP-slave can only be accessed by the DP-master (Ctas

The D[P-master (Class 2) has to use the Context ASE (s ish an

association to get access to the Process Data objects of a DR object
in combination with the Context ASE provides the possibili 3 n (see
6.2.1.3).

The DE object within the Pefault
AP aft association provifles no
access

The a i S according to the Client/Server hccess
model. y Client application sending a read or
write rlequest to a Servepaapplicatio vity is

stimulgted by Clients on the n

class
ations,

The fgrmal model of
specifigation, ¢ ini
followdd by a de

6.2.1.2 Proce

6.2.1.2.

The Pr

mbined-obje

SimpleLabjects may have a one to ane relation to real objects Combined ohjects may have a
one to two relation to real objects. Combined objects may be read and written with one
service interaction. This type of objects may be used for communication which requires
consistency between read and write or high protocol efficiency.

6.2.1.2.2 Simple process data class specification
6.2.1.2.2.1 Template

A Simple Process Data object is always related to one real object as shown in Figure 13.
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Real object content is
read or written

Simple Process
Data Object

> Real
Object

Figure 13 — Relation of a simple process data object to the real object

A Process Data object is described by the following template:

Simple Process Data

Key Attributes:
Attribute:
Attribute:
Attribute:
Attribute:
Constraint:
Attribute:
Attribute:
Constraint:
Attribute:
Attribute:
Attribute:
Attribute:

OpsService:
OpsService:

DP ASE:
CLASS;:
CLASS|ID:
PARENT CLASS:
ATTRIBUTES:
1. (m)
2. (m)
3. (m)
4. (m)
5. (m)
6. (c)
6.1 (m)
6.1.1. | (m)
7. (c)
71. (m)
7.1.1. | (m)
8. (o)
9. (o)
SERVICES:
1. (o)
2. (o)
6.2.1.2.2.2

Identiflier

This key attribu@

Application Process

Simple
object,
Attribu
Allowe

Proce
This a

used.

tribute-may . coptain either a Simple Data Description or an Array Data Descripti
Record Data Description. For data description the template given in IEC 61158-5-10,

Process Data ASE

not used
TOP

Identifier
Process Data Description
Partial Access

Access Rights MS1
Access Rights MS2

which

Action

bn or a
5.1 is

Partial Access
This Boolean attribute defines whether a partial access to the Simple Process Data object is
supported or not. Partial access equal TRUE means that the content of the Simple Process
Data object is read or written from the first octet up to the octet defined by the length given in
the service. The length given in the service shall be less or equal the value of the attribute
length in case of a write access. For a read access the entire object will be read if the length
given in the service is greater than the length of the object. Partial access equal FALSE
means that the content of the Simple Process Data object can only be read or written entirely.
That implies that the length given in the service shall be equal to or (in case of read access)
larger than the length of the object.

Attribute Type: Boolean
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Access Rights MS1
This attribute defines the type of access rights defined for a MS1 AR for the Simple Process
Data object.

The allowed values are shown in Table 3.

Table 3 — Access Rights MS1

Value Meaning

0 Right to Write
1 Right to Read
2 Right to Read/Write

3 No Access

Accesp Rights MS2
This aftribute defines the type of access rights defined for a M the Simyple” Process
Data opject.

The allowed values are shown in Table 4.

Table 4 — Access Rjghts MS2

X
e ()
0\ | Riyiat to write )\ |
1/ ight\%a{d

Nc;\kq:}ass‘\ >

List off SCL Read

This aftribute is@n

listelements:

et value for read access protection to this Simple
accepting or rejecting a read access are descrjbed in

6—SC alhs—one—octe nFite—a668sS ection—to—this—Simple
Process Data object. The rules for accepting or rejecting a write access are described in
6.2.1.3.

Attribute Type: Unsigned8

Process Data Name
This optional attribute defines the name of the Process Data object.

Attribute Type: Visible String(32)

Local Detail
This optional attribute contains additional local information about the Simple Process Data
object.

Attribute Type: Octet String
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6.2.1.2.2.3 Invocation of the simple process data object
For the invocation of the Simple Process Data object the following rules apply:

— Simple Process Data objects shall not exceed the total length of 240 octets. The attribute
Process Data description has to be set accordingly.

— At least one service shall be allowed for the access of the object.

— At least one AR shall have access to the object.

— The access rights have to be set accordingly to the allowed service(s).

6.2.1.2.3 Combined process data class specification

6.2.1.2.3.1 Template

A Comppined Process Data object is always related to two real objects e 14.

Real object content
Data Transport

—
—

V

\gbject

Real
Object

Combined Process
Data Object

A Comlined Pr

DP ASE:
CLASS;:
CLASS|ID:

ATTRIBUTE

1. Identifier

2. Read Process Data Description

3. Read Partial Access

4. Access Rights MS2= Right to Read or Right to Read/Write
4.1. ; List of SCL Read

4.1.1. | (m) ~Attribute: SCL

5. (mY Attribute: Write Process Data Description

6. (m) Attribute: Write Partial Access

7. (c) Constraint: Access Rights MS2 = Right to Write or Right to Read/Write
7.1. (m) Attribute: List of SCL Write

7.1.1.  (m) Attribute: SCL

8. (m) Attribute: Access Rights MS1

9. (m) Attribute: Access Rights MS2

10. (o) Attribute: Process Data Name

11. (o) Attribute: Local Detail

SERVICES

(o) OpsService: Data Transport
2. (o) OpsService: Read
(o) OpsService: Write
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6.2.1.2.3.2 Attributes

Identifier

This key attribute is a triplet composed of API, Slot Number, and Index to define to which
Application Process Identifier, module and index within the specified module the Combined
Process Data object belongs. This Identifier shall not be used by another Action object,
Function Invocation object, Load Region object or Process Data object.

Attribute Type: Unsigned8, Unsigned8, Unsigned8
Allowed triplet values: [ 0 to 254, 0 to 254, 0 to 254 ]

Read Process Data Description
This a Y P 9 plipn or a
Recorg i
IEC 61|158-5-10, 5.1 is used.

Read Partial Access
This Bpolean attribute defines whether a partial read access s Data
object|is supported or not. Partial access equal TRUE means tha of the
Combiped Process Data object is read from the first octet 5 i length
given in the service. The entire object will be read if the ervice is greater
than the length of the object. Partial access equal ¢ e content|of the
Combinped Process Data object can only be read enfirely: i res that the length diven in
the service shall be equal to or larger than the le j

Attribute Type: Boolean

List off SCL Read

SC

The attribute SCL contai 0 ; ead access protection to this Cofnbined
Prdcess Data objerh ing or rejecting a read access are descrjbed in
6.201.3.

ibute Ty;@

Att

Write 2
This aftribute may coxta imple Data Description or an Array Data Descriptipn or a
Recorgq SCHN data description the template given in IEC 61158-5-10,] 5.1 is

used.

Write ;
This B tr gfines whether a partial write access to the Combined Process Data
object |i or not. Partial access equal TRUE means that the content |of the
Combiped,'Process Data object is written from the first octet up to the octet defined |by the
length |given in the service. The length given in the service shall be less or equal the vplue of
the attribute length. Partial access equal FALSE means that the content of the Combined
Process Data object can only be written entirely. That implies that the length given in the
service shall be equal to the length of the object.

Attribute Type: Boolean

List of SCL Write
This attribute is composed of the following list elements:

SCL

The attribute SCL contains one octet value for write access protection to this Combined
Process Data object. The rules for accepting or rejecting a write access are described in
6.2.1.3.

Attribute Type: Unsigned8
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Access Rights MS1
This attribute defines the type of access rights defined for a MS1 AR for the Combined
Process Data object.

The allowed values are shown in Table 5.

Table 5 — Access Rights MS1

Value Meaning

0 Right to Write
1 Right to Read

2 Right to Read/Write

3 No Access

Accesp Rights MS2
This aftribute defines the type of access rights defined for
Proceqs Data object.

th ofnbined

The allowed values are shown in Table 6.

S2

e ()
0\ | Riyiat to write )\ |
1/ ight\%a{d
N, >
AW

Table 6 — Access Rjghts
N\

Proces$s Data Name
This optional attr'@e d
Attribute Type: Vi

Local Petail
The atribute i dditional local information about the Simple Process Data

object.
Attribufe

thesProcess Data object.

6.2.1.2.3. atioh of the combined process data object

For thg invocation ofthe Combined Process Data object the following rules apply:

— Cormbimed Process Data objects shatt motexceed the totar fengtitof 240 octets for both
Read Process Data and Write Process Data. The attributes Read Data Description and
Write Data Description have to be set accordingly.

— At least one service shall be allowed for the access of the object.
— At least one AR shall have access to the object.

— The access rights have to be set accordingly to the allowed optional service(s).
6.2.1.3 Access protection on process data objects

The Process Data ASE in combination with the Context ASE provides also access protection.
This is not a protection against intentional misuse of the communication facilities of a field
device but helps to protect a system for accidental erroneous use of Process Data.

The protection is accomplished by two mechanisms:
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— the Initiate service will set up a security level for this CR.

— the Process Data object will have a list of SCL values for the read and write service. An
access will be accepted only if the SCL of the initiate service matches (see Table 7) with
an element of the SCL list for this Process Data object.

This allows the User to select a level for read and write objects. Thus a service device can
use a SCL which allows access to almost all objects. A text display may have only read
access to specific objects.

Table 7 — SCL matching rules

SCL in SCL in Condition
Initiate.ind Process Data object

=0 =0 - %ceﬁs\allo\%@\d

#0 =0 - ( \\cce%wed

=0 #0 - /\ \\cc\ee\s denje

#0 %0 SCL in Initiate.ind not contained in \ac essWd
List of SCL at Procesg' D je

#0 #0 SCL in Initiate.i tained in\W\ist \| a s allowed
of SCL at Progéss Dataqbje

6.2.1.]
6.2.1.4.1

This confirmed service may be used t¢ read the
shallshHould only be used .in conjun
paramgters of the servicey

Process data service specifi

Read

ion@t :

bervice
vs the

Argument

Req Ind Rsp Cnf

\% Mo M)

P\% M M(=)

M M(=)

M M(=)

M M(=)
S S(=)
M M(=)
M M(=)
M M(=)
Result(-) S S(=)
AREP M M(=)
Error Decode M M(=)
Error Code 1 M M(=)
Error Code 2 M M(=)

The argument shall convey the service specific parameters of the service request.
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AREP
This parameter is the local identifier for the desired AR.

Slot Number

The parameter Slot Number is used in the destination device for addressing the desired

Process Data object in a specific slot (typically a module).

Index
The parameter Index is used in the destination device for addressing the desired P
Data object.

This s

Data
The¢ parameter Data contains the value of the object whi
the| number of octets indicated in the Length of the 4
composed of the data types defined in IEC 61158-5-1C

Resulf(-)
This sglection type parameter indicates that the g

Error Decode
This parameter selects one of the follqwing S - DPV1, FMS, Profile_Sg

Ernor Code 1
In pase of Error Decg Cdde 1 assumes one of the fo
valyues:
read error, module\fail i ture not supported, user specific,
index, invalid slot, i —state conflict, access denied, invalid
invalid parapreter, ead >Sconstrain conflict, resource busy, re
un vaiIabIe.@

Ernor Code 2

shall only be~ysed in\conjunction with the MS1 or MS2 AR. Table 9 shows the parame

the service,

rocess

has to

bists of
hall be

ecific.

lowing

invalid
range,
source

service
ers of
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Table 9 — Write

ent
jument s

Argun
The ar

AR
Thi

EP

Sid
The¢ parame
Prdcess Dat

In
Th
Da

Le
Th
to

Da

Ths;

and “consist

5 parameter is the

t Number

parameter

Parameter name Req Ind Rsp Cnf

Argument M M(=)

AREP M M(=)
Slot Number M M(=)
Index M M(=)
Length M M(=)
Data M M(=)

Result(+) S S(=)
AREP M(€)
Length M M(

Result(-) S<
AREP <%

Error Decode N\
Error Code 1 \r\
Error Code 2 N \M(=)

A

\\ryv
amelers o e service request.

hall convey the service

esired

ter Sla
ec

rocess
ch has

written
This

Data contains the value of the Process Data object which has to be
s of the number of octets indicated in the Length of the requesj.

parameter h

Result(+)

as to be composed of the data types defined in IEC 61158-5-10, Clause 5.

This selection type parameter indicates that the service request succeeded.

Result(-)

This selection type parameter indicates that the service request failed.

Error Decode

This parameter selects one of the following Error schemes:

Error Code

DPV1, FMS, Profile_Specific.
1

In case of Error Decode equal DPV1 the Error Code 1 assumes one of the following

values:
write error,
index,

module failure, version conflict, feature not supported, user specific, invalid

write length error, invalid slot, type conflict, invalid area, state conflict, access
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denied, invalid range, invalid parameter, invalid type, write constrain conflict, resource
busy, resource unavailable.

Error Code 2
The parameter Error Code 2 is user specific.

6.2.1.4.3 Data transport

This service is used to write and read the values of a single Combined Process Data object.
This service may be used only via MS2 AR. Table 10 shows the parameters of the service.

With this service the data of a Process Data object are transferred

— from the DP-master to the DP-slave,
— from the DP-slave to the DP-master (Class 2), or
— from the DP-master to the DP-slave and back.

Table 10 — Data transport

Parameter name Req
Argument M \>
AREP M
Slot Number G >
Index \)
Length \v\
Data @
i \) s | se
ARER M M(=)
Q > M M(=)
3 C C(=)
< S S(=)
M M(=)
\ M M(=)
M M(=)
M M(=)

Argument
The argument shall convey the service specific parameters of the service request.

AREP
This parameter is the local identifier for the desired AR.

Slot Number
The parameter Slot Number is used in the destination device for addressing the desired
slot (typically a module).

Index
The parameter Index is used in the destination device to address the desired data.

Length
In the Request the parameter Length indicates the number of octets of the parameter
"Data" that are transferred from the Client to the Server. In the Response the parameter


https://iecnorm.com/api/?name=4a2014d4d1b7f5f2d83870b4bcea54e7

- 62— 61158-5-3 © IEC:2010(E)

Length indicates the number of octets of the parameter "Data" that are transferred from
the Server to the Client.

Data

The parameter Data contains the values transferred from the Client to the Server and vice
versa and consists of the number of octets indicated in the parameter Length. This
parameter shall be composed of the data types defined in IEC 61158-5-10, Clause 5.

Result(+)
This selection type parameter indicates that the service request succeeded.

Result(-)
This s

parameter selects one of the following Error schemes: ecific.

r Code 1

ase of Error Decode equal DPV1 the Error Code 1 lowing

error, write error, module failure, version co
sp4gcific, invalid index, write length error, invalid
corflict, access denied, invalid range, invalid
corfflict, write constrain conflict, resource busy, r

t e_not\supporteq, user
Ve u' ict\invalid area, state
read copstrain

Error Code 2

6.2.2 1/0 data ASE

6.2.2.1 Overview

In the DP Application ] 2 icati - e may
contain I/O Data obJets ‘ ica . he 1/0
Data ASE defin j [ to get
and sqgt the buf  Input
Data opject and an

An Inp Output
Data I Data
subscr ne DP-
slave.

Additignal seruvite e provided to read acyclically the values of the I/O Data objects|and to
indicate new values” for the Input Data object and the Output Data object. Furthgrmore
servicgs\are provided to indicate the presence and to get the content of new subscribefl Input
Data.

The 1/0 Data objects are implicitly addressed through the related services. The granularity of
input or output data in a Server/Publisher is according to the correspondent MSO
Configuration Elements object. A Client is always related to the whole Input Data and/or
Output Data of a Server. A Subscriber may be related to the whole Input Data or a part of the
Input Data of a Publisher according to the attribute values of the DXB-Linktable object.

The I/O Data ASE uses the Client/Server and Publisher/Subscriber access model. The
Client/Server model is characterized by a Client application conveying the value for the
Output Data object to the Server’s buffer. The Server application fetches this value by a Get
Output service. The receipt of a new value is indicated by the New Output service. The Server
application conveys the value of it's Input Data object via the Set Input service to the Server's
buffer as soon as one of the real object values changes. The Client application gets this value
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by the Get Input service. The transmission of the Server buffer to the Client buffer and vice
versa is done asynchronously to the Get Output and Set Input services.

The Publisher/Subscriber model is characterized by DP-slaves acting as Publisher which
publish the values of the Input Data objects and Subscribers which subscribe one or all values
of the Input Data object of one or several Publisher (DP-slaves). The Publisher application
conveys the value of it's Input Data object (Simple or Extended Input Data object) via the Set
Input service to the Server's buffer as soon as one of the real object values changes. The
Client (DP-master (Class 1)) causes the Publisher to publish the values of the Input Data
object so that these values are available at the Client side and at every Subscriber on the
network. The Subscriber subscribes to as many Input Data objects as the attribute values of
the DXB-Linktable or DXB-Subscribertable indicate. The receipt of new values of subscribed
Input Data are indicated by the New Publisher Data service at the Subscrib he Subkcriber
applicgtion gets these values by the Get Publisher Data service.

It is pgssible to update only parts of the values of the I/O Data Obj ¢ given
granularity regarding the structure of the objects. Furthermore i a DP-
slave has only either an Input Data object or an Output Data obj

Most DP-slaves support only Octet or Word structure object and the
Outputl Data object. This type of devices use the object.
However, complex devices use Floating Point v [ even
combinations of several data types. The exte ct the
requirgments of these enhanced device

The vdlues of the I/O Data objects of alNor angro aves within a given netwofk may

be synchronized by its assigned DP-mdster with\help e Global Control service.

The synchronization of } . ita objects is achieved by the freeze
Command and the synchronizatig e Output Data objects is achieved|by the
Sync Command. Thi atio Rani has no effect on the reception [of the
subscrjbed Input fata
With epch FreezeMCgo

alue of the Input Data object in the MSO buffer is

frozen|in the add e e Server application now updates the value|of the
Input [ c rvice then this value will not be issued to the buffer until
the ne g . That means, that the addressed DP-slaves will conyey the
"frozen" the \ objects. The synchronization of the Input Data objects|will be
switch¢d Off by a gze Comrhand with the value Unfreeze.

With the firs nc Cegmniand the current value of the Output Data object in the MSO bpffer is
frozen| i gsed DP-slaves. With each further Sync Command the prepiously
transmfitted-wvalues of the Output Data objects will be updated to the MSO AR buffer for pccess
with thie"Get Output service. The synchronization of the Output Data objects will be switched
off by a Sync Command with the value Unsync. A detailed description is given in 6.2.8.3.2.

The values of the subscribed Input Data objects will not be synchronized with the values of
the Output Data object in the Subscriber.

The DP-master (Class 1) sends information about its own operation mode to its assigned DP-
slaves for synchronization. This will be done at every change of the operation mode of the
DP-master (Class 1) or occurs in a time interval which can be parameterized. If the DP-
master's state is CLEAR then the values of the Output Data object shall be set to a value
corresponding to a safe state.

The values of the 1/0O Data objects of all or a group of DP-slaves within a given network may
be synchronized by the assigned DP-master (Class 1) by a special synchronization
mechanism (Isochronous Mode).
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The synchronization of the values of the Input Data objects and the synchronization of the
values of the Output Data objects is achieved by the synchronization message (SYNCH) and
fixed time settings related to the synchronization message within the involved DP-slaves and
the DP-master (Class 1).

The values of the subscribed Input Data objects in the Subscriber supporting the Isochronous
Mode may also be synchronized by the Isochronous Mode.

The DP-master (Class 1) communicates via the MS0 AR with all Input Data and Output Data
objects of the assigned DP-slaves simultaneously. Additionally the Client application may

communicate with an Input Data object, an Output Data object, an Input Data Element or an
Outpuf Data Element of a eingln DP-slave

The DP-master (Class 2) communicates via the MSO AR with the Inp utpdit Data
object pf a single DP-slave.

A DP-glave, configured as Subscriber, communicates with the N-00j one or
more DP-slaves, configured as Publisher and to which he is s ' \R.

of the
of the

of its

1.

2. List of Input Data Elements
2.1. Slot Number

2.2. Simple Input Data Description
2.21. : Length

2.2.2. Attribute: Format

2.2.3. Ao Attribute: (‘nnciefnnr\y

2.2.4. (o) Attribute: Name

SERVICES:

1. (m) OpsService: Set Input

2. (o) OpsService: Read Input

3. (m) OpsService: Get Input

4. (o) OpsService: New Input

5. (m) OpsService: Get Publisher Data

6. (o) OpsService: New Publisher Data

7. (m) OpsService: Global Control

8. (o) OpsService: SYNCH

9. (o) OpsService: SYNCH Delayed

10. (o) OpsService: DX Finished

11. (o) OpsService: SYNCH Event
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6.2.2.2.1.2 Attributes

Implicit

The attribute Implicit indicates that the Simple Input Data object is implicitly addressed by the
services.

List of Input Data Elements
One Input Data Element is composed of the following list elements:

Slot Number
This attribute defines to which module the Input Data Element belongs.

Attribute Type: Unsigned8

Allg

Simple Input Data Description
s attribute consists of the following attributes.

Thi

Length

Format

wed values: 1 to 244

The attribute Length defines the number of octets o
of this attribute is determined by the corresponding

Attribute Type: Unsigned8

Allowed values: 1 to 128

tribute

Meaning

Octet

Word

e Consistency of the Input Data Element. The value |of this

Table 12 — Consistency (simple input data description)

6.2.2.2

Name

Value Meaning
0 Consistency over the defined Format of the Input Data Element
1 Consistency over the whole Input Data Element

This attribute defines the name of the Input Data Element. The value of this attribute is
determined by the corresponding configuration data.

Attribute Type: Visible String(32)

1.3

Invocation of the simple input data object

For the invocation of the Simple Input Data object the following rules apply:


https://iecnorm.com/api/?name=4a2014d4d1b7f5f2d83870b4bcea54e7

- 66— 61158-5-3 © IEC:2010(E)

— Simple Input Data objects shall not exceed the total length of 244 octets. The attributes

List of Input Data Elements and Length have to be set accordingly.

— Only one Simple Input Data object shall be invoked in a DP-slave.

— A Simple Input Data object shall only be invoked if no Extended Input Data object (see

6.2.2.2.3) has been invoked.
6.2.2.2.2 Simple output data class specification
6.2.2.2.2.1 Template

The Simple Output Data object is described by the following template:

DP ASE: 1/0 Data ASE
CLASS| Simple Output Data
CLASS|ID: not used
PARENT CLASS: TOP
ATTRIBUTES:
1. (m) Key Attribute: Implicit
2. (m) Attribute: List of Output Data Elements
2.1. (m) Attribute: Slot Number
2.2. (m) Attribute: Simple Output Data Description
2.21. [(m) Attribute: Length
2.2.2. |(m) Attribute: Format
2.2.3. |(m) Attribute: Consistency
2.2.4. [(o) Attribute: Name
SERVICES:
1. (m) OpsService: Set Outpu
2. (o) OpsService: Read Output
3. (m) OpsService: Get Output
4. (o) OpsService:
5. (m) OpsService:
6. (o) OpsService: S
7. (o) OpsService:
8. (o) OpsServices
9. (o) OpsService
6.2.2.2.2.2 @bu
Implicjt
The at it
the sef
List of
One O

Sig

Thi

Attribute Type: Unsigned8

sed by

Allowed values: 1 to 244

Simple Output Data Description
This attribute consists of the following attributes.

Length

The attribute Length defines the number of octets of the Output Data Element. The

value of this attribute is determined by the corresponding configuration data.

Attribute Type: Unsigned8

Allowed values: 1 to 128
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Format

This attribute defines the format of the Output Data Element. The value of this attribute

is determined by the corresponding configuration data.

The allowed values are shown in Table 13.

Table 13 — Format (simple output data)

Value | Meaning

0 Octet
1 Word

Consistency
This attribute defines the Consistency of the Output Data El
attribute is determined by the corresponding configuration dafa.

ent.

The allowed values are shown in Table 14.

Table 14 — Consistency (simple

Value Meanir(g ~

0 Consistency over the defined m\\t}ét%e C}{ktle\QataE(ement

1 Consistency ovepthe holgé\étp@Data(Ele@t

Name
This optional attribute defines the ng the Output Data Element.

6.2.2.2.2.

For thg : ple QutputDatgObject the following rules apply:

— Sinpple Output Data vbj AN nQt’exceed the total length of 244 octets. The atf
Lis ength have to be set accordingly.

— On it Data object shall be invoked in a DP-slave.

— A Si Jata ect shall only be invoked if no Extended Output Data obje

6.202.2.
6.2.2.2. E ed Mput data class specification

6.2.2.2.3.

of this

ributes

ct (see

The Extended Input Data object is described by the following template:

DP ASE: 1/0 Data ASE

CLASS: Extended Input Data

CLASS ID: not used

PARENT CLASS: TOP

ATTRIBUTES:

1. (m) Key Attribute:  Implicit

2. (m) Attribute: List of Input Data Elements
2.1. (m) Attribute: Slot Number

2.2. (m) Attribute: Selector of Data Type

2.21. (s) Attribute: Extended Input Data Description
2.2.2. (s) Attribute: Simple Input Data Description
2.2.2.1.(m) Attribute: Length

2.2.2.2.(m) Attribute: Format

2.2.2.3.(m) Attribute: Consistency

2.3. (o) Attribute: Name
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SERVICES:

1. (m) OpsService: Set Input

2. (o) OpsService: Read Input

3. (m) OpsService: Get Input

4. (o) OpsService: New Input

5. (m) OpsService: Get Publisher Data
6. (o) OpsService: New Publisher Data
7. (m) OpsService: Global Control

8. (o) OpsService: SYNCH

9. (o) OpsService: SYNCH Delayed
10. (o) OpsService: DX Finished

11. (o) OpsService: SYNCH Event
6.2.2.2.3.2 Attributes

Implicjt

The atfribute Implicit indicates that the Extended Input Data object isdmpli

the selvices.

List off Input Data Elements

One Input Data Element is composed of the following list elemen

Slidt Number

This attribute defines to which module the Input Da
Attfibute Type: Unsigned8
Allpwed values: 1 to 244

Selector of Data Type
This attribute defines whether this module I

Dafa Description or a cordlng to th

Descripti
IEC 6115

Attribute Type: Unsigned8

Allowed values: 1 to 128

ed according to the Extende

Data Description.

In case

sed by

i Input
of an

Data
ven in

Format

This attribute defines the format of the Input Data Element. The value of this

attribute is determined by the corresponding configuration data.

The allowed values are shown in Table 15.

Table 15 — Format (extended input data)

Value | Meaning

0 Octet

1 Word
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Consistency
This attribute defines the Consistency of the Input Data Element. The value
attribute is determined by the corresponding configuration data.

The allowed values are shown in Table 16.

Table 16 — Consistency (extended input data)

Value Meaning
0 Consistency over the defined Format of the Input Data Element
1 Consistency over the whole Input Data Element

of this

Na
Thi

attfibute is determined by the corresponding configuration data.

Att

me
5 optional attribute defines the name of the Input Data Elegs

ibute Type: Visible String(32)

of this

6.2.2.2.3.3 Invocation of the extended input data obje

For thg invocation of the Extended Input Data object

— Extended Input Data objects shall not exceed ength ef 244 octets. The attributes
List of Input Data Elements, InpufDa gsaription esti ely Format and Length have
to e set accordingly.

— On|y one Extended Input Data object-shall be

— An|Extended Input Data object sha &> if no Simple Input Data objgct has
begn invoked.

6.2.2.2.4 Extende

The Extended O@ut Nata obje soribed, by the following template:

DP ASE:

CLASS]:

CLASS|
PAREN
ATTRIE

N
List of Output Data Elements

CONDARONSONNNNNNNNN =

. Slot Number

2. Selector of Data Type

.21, Extended Output Data Description
.2.2. Z Simple Output Data Description
.2.2.1)(my , Attribute: Length

.2.2.2)(m) Attribute: Eormat

.2.2.3.(m)  Attribute: Consistency

3. (o) Attribute: Name

ERVICES

(m) OpsService: Set Output

(o) OpsService: Read Output
(m) OpsService: Get Output

(o) OpsService: New Output

(m) OpsService: Global Control
(o) OpsService: SYNCH

(o) OpsService: SYNCH Delayed
(o) OpsService: DX Finished

(o) OpsService: SYNCH Event
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6.2.2.2.4.1 Attributes

Implicit
The attribute Implicit indicates that the Extended Output Data object is implicitly addressed by
the services.

List of Output Data Elements
One Output Data Element is composed of the following list elements:

Slot Number
This attribute defines to which module the Output Data Element belongs.

Attribute Type: Unsigned8

Allpwed values: 1 to 244
Selector of Data Type

This attribute defines whether this module is described according to
Data Description or according to the Simple Output Data i

Length
nt. The

of this
of this

Table 17 — Format (extended output data)

Value | Meaning

0 Octet
1 Word

Consistency

This attribute defines the Consistency of the Output Data Element. The value of
this attribute is determined by the corresponding configuration data. The value of
this attribute is determined by the corresponding configuration data.

The allowed values are shown in Table 18.
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Table 18 — Consistency (extended output data)

Value Meaning
0 Consistency over the defined Format of the Output Data Element
1 Consistency over the whole Output Data Element

Name

This optional attribute defines the name of the Output Data Element. The value of this
attribute is determined by the corresponding configuration data. The value of this attribute
is determined by the corresponding configuration data.

Attribute Type Visible Strimg(32)

6.2.2.2.4.2 Invocation of the extended output data object
For thg invocation of the Extended Output Data object the following

— Extended Output Data objects shall not exceed the tot y 5. The
attifibutes List of Output Data Elements, Output Data Rescript ti at and
Length have to be set accordingly.

— Only one Extended Output Data object shall be i
— An|Extended Output Data object shall only be-i 2d/i nple Output Data objéct has

begn invoked.
6.2.2.3
6.2.2.3.1 Set input

This s¢rvice shall be useg’b P-Stayve i jeqt or an
Extended Input Data bJe icati . i i sed in
conjungction with the MB8_ AR

By thig service
the cyglic buffer tovbuff

followi

ding to
hip the

faster than the contents of the buffers are transportgd over
d Subscribers. In this case not each value of the Inpyt Data
latest

gported
t Data
ork.

: of the
buffers each value of the Input Data object prowded with the Set Input service is conveyed
over the network.

Table 19 shows the parameters of the service.
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Table 19 — Set Input

Parameter name Req Cnf
Argument M

AREP M

Input Data M
Result(+) S
AREP M
Result(-) S
AREP

Argument
The argument shall convey the service specific parameters of tk

AREP
This parameter is the local identifier for the desired

Input Data
This parameter contains the value of the Inp

Resulf(+)
This s¢lection type parameter indicates that tk L succeeded.

Resul{(-)
This s¢lection type parameter indicates tha%ser i

6.2.2.3.2 Read input

By thig service G sead the value of the Input Data object off a DP-
slave. [The serv
exchange mode wi
conjungtion with

aster (Class 1). This service shall only be {sed in
hows the parameters of the service.

Table 20 — Read Input

Parameter name Req Cnf
Argument M

AREP M
Result(+) S
AREP

Input Data M
Result(-) S
AREP

Status M

Argument
The argument shall convey the service specific parameters of the service request.

AREP
This parameter is the local identifier for the desired AR.
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Result(+)

This selection type parameter indicates that the service request succeeded.

Input Data
This parameter contains the requested value of the Input Data object.

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

Status
This parameter provides detailed information about the occurred error.

Allowed values: DS, NA, RS, UE, NR, RE

6.2.2.3.3 Get input

This sgrvice shall only be used in conjunction with the MS0O AR.
(Class|1) to read:

— the|

— the|
Nu

— the|
ang

This s
Isochr

to TRUE and the
Mope (SE)
— if the addressed D

Table ]

ice Set Output with the parameter Fi
1 in case of Buffered Synchronized Isoch

master

FP and

er Slot

CREP

in the

of the

nal set
fonous
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Table 21 — Get Input

Parameter name Req Cnf
Argument M
AREP M
CREP u
Slot Number U
Result(+) S
AREP M
CREP C
Slot Number Cc
Input Data M
Result(-) S
AN
CREP ’\
Slot Number ]
Status (\ QC/\
\J

Argument

The argument shall convey the service ameters of the service request.

AREP
This parameter is the

CREP

If this parameter is|presen t sed.
Siqt Numbeé

If t:l:is parameter ; W Ipput Data Element of a single DP-slave is addilessed.
|ft b n

Allg

Resulf(#
This se

Inplut Data

This parameter tontains the selected value.

Result{?)
This selection type parameter indicates that the service request failed.

Status
This parameter provides detailed information about the occurred error.

Allowed values: SC, SE

6.2.2.3.4 New input

The New Input service signals to the application of the DP-master (Class 1) that new values
of all Input Data objects of a DP-slaves which are related to the MSO AR are present. This
service shall only be used in conjunction with the MS0O AR. Table 22 shows the parameters of
the service.
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Table 22 — New Input

Parameter name Ind
Argument M
AREP M
CREP M

Argument
The argument shall convey the service specific parameters of the service indication.

AR

EP

Thi

CR
Thi

6.2.2.3

By thi
convey

the va

This s6

Accordi
possib

5 parameter is the local identifier of the AR which passed the indic

EP
5 parameter is the local identifier of a single DP-slave.

.5 Set output

5 service the Client application process of the [
ance of:

or the network.

ase only the values provided with the latest Set

on.

ts the

CREP

CREP

gported

Output

gported
ce are

of the
er the

If the Bet Output requests are issued synchronous with the transport of the contents
buffers-the values provided with each Set Output service are conveyed once o
network:

This service may be acknowledged negatively if the DP-master (Class 1) operates in the
Isochronous Mode in the following cases:

if the a

if the service request is made not within the allowed window of interactions of the

Enhanced Synchronized Isochronous Mode (SE)

if the service request is made between the service Set Output with the parameter Final
set to TRUE and the next SYNCH indication in case of Buffered Synchronized

Isochronous Mode (SE)
ddressed DP-slave is deactivated (SC)

Table 23 shows the parameters of the service.
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Table 23 — Set Output

Parameter name Req Cnf
Argument M
AREP M
CREP U
Slot Number U
Output Data M
Final M
Result(+) S
AREP M
CREP c
Slot Number C
Result(-) Qx
AREP ’W\
CREP C
Slot Number C@
Statu<w\ ( c
Argunjent
The argument shall convey the service\spe eters of the service request.
AREP
This parameter is t o e desjred AR.
CREP
If this para \ tpat Data object of a single DP-slave is addrgssed.
Sigt Number
If {his parandete an Output Data Element of a single DP-slave is
adg i er isTused the parameter CREP shall also be present.
Attrib
Allg
Output Data
This parameter contains the selected value.

Final
This parameter indicates to the DP Application Layer to change the intermediate buffer of
the Input Data and of the Output Data of the DP-slaves. The DP Application Layer
changes these buffers after the DX Finished indication and before the next SYNCH
indication of the Isochronous DP cycle in case of Buffered Synchronized Isochronous
Mode.

The allowed values are shown in Table 24.
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Table 24 - Final

Value Meaning

TRUE | change of the intermediate buffer of the Input Data and of the Output Data shall be done

FALSE | change of the intermediate buffer of the Input Data and of the Output Data is not requested

Result(+)
This selection type parameter indicates that the service request succeeded.

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

StJtus
This parameter provides detailed information about the occurred ergo6r.

Allpwed values: SC, SE

6.2.2.3.6 Read output

By thigq service any DP-master (Class 2) can read acyclic_tf ¢ ¢ Output Data
of a DP-slave. The service will only deliver a positivg i 3 is already
‘ PN shall only be dised in

data exchange mode with its assigned DP-master (
conjungtion with the MS0 AR.

If the DP-master (Class 1) changes the operat AR the DP-slave shall
value ¢f the Output Data object to a va . i o4& safe state (e.g. zero,
ih service may not correspond to t

defaulf value). In this case the value r
value ¢f the Output Data object.

Table ]

: \{ar/a\ ete>1ame Req Cnf

AREP M

object
in the

et the
last or
he real

Result(+) S
AREP M
Output Data M

Resutt(=) S
AREP M
Status M

Argument
The argument shall convey the service specific parameters of the service request.

AREP
This parameter is the local identifier for the desired AR.

Result(+)
This selection type parameter indicates that the service request succeeded.

Output Data
This parameter contains the requested value of the Output Data object.
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Result(-)

This selection type parameter indicates that the service request failed.

Status
This parameter provides detailed information about the occurred error.

Allowed values: DS, NA, RS, UE, NR, RE

6.2.2.3.7 Get output

This service shall be used by a DP-slave to read the value for its Simple Output Data object
or Extended Output Data object from the DP Application Layer. This service shall only be

used igcomjurctiom withrthe MSAR:

Table 26 shows the parameters of the service.

Table 26 — Get Output

Parameter name | Req Cnf
Argument M

AREP M ’\
Result(+ G
AREP <

Output M

Clear Flag >
la Q M

Result(-

\QEP

Argun
The ar

AR
Thi

Resul

This selectiont ameter indicates that the service request succeeded.

pe p

Output-Data
This parameter contains the value for the Output Data object.

Clear Flag
This parameter indicates whether the value for the Output Data object is valid or cleared.

The allowed values are shown in Table 27.

Table 27 - Clear Flag

Value Meaning

0 value for the Output Data object valid (DP-master in the state OPERATE)

1 value for the Output Data cleared (DP-master in the state CLEAR)
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New Flag

This parameter indicates whether a new value for the Output Data object is received or

not.

The allowed values are shown in Table 28.

Table 28 — New Flag

Value Meaning
0 no new value received
1 new value received

Resulll(-)
This s¢lection type parameter indicates that the service request failegh

6.2.2.3.8 New output

This s¢rvice indicates to the application of the DP-slave tha ue fonits
Data opject or Extended Output Data object is present. v e parameterg
servicq.
Table 29 - N t G
P}‘{me\fsm me Ind\
Arg t
AREP M
~Cle F& N
Argunjent \)\/
The argument shiu co ecific parameters of the service indication.
AREP
This parameter, ) i f the AR which passed the indication.

Table 30 — Clear Flag

Value Meaning

Output

of the

ared.

0 value for the Output Data object valid (DP-master in the state OPERATE)

1 value for the Output Data cleared (DP-master in the state CLEAR)

6.2.2.3.9 Global control

This service is used by the DP-master (Class 1) for the synchronization of the values of the
Input Data objects (Freeze Command) and the synchronization of the values of the Output
Data objects (Sync Command) of a group or all assigned DP-slaves. This service shall only

be used in conjunction with the MSO AR.

If the DP-master (Class 1) operates in the Isochronous Mode with all or a group of its
assigned DP-slaves group 8 of the parameter Group Select of the Global Control service is no

longer a valid group value for this parameter.
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Furthermore this service is used by the DP-master (Class 1) to send information about its own
operation mode (Clear Command) to all assigned DP-slaves.

Table 31 shows the parameters of the service.

Table 31 — Global Control

Parameter name Req Ind Cnf
Argument M M(=)
AREP M M(=)
Sync Command M M(=)
Freeze Command M M(=)
Group Select M M(=)
Result(+) < x
AREP \
Result(-) \
AREP 5 M
Status I\)\/

Argument

The argument shall convey the service\spe teps of the service request.
AREP
This parameter is the a red AR.

Cldar Comm
This parame nte
The allowed v
Table 32 — Clear Command
\@e \ \‘ \ Meaning
0 P-astey (Clasé 1) in the state OPERATE:

The walues for the Output Data objects are valid.

1 DP-master (Class 1) in the state CLEAR:

e vaiues 10T the UUTpUt DUdtd ODjBCIS SIdIT DEe Sel 10 d VdIue Corresponoing 10 d SdI€ Sldle.

Sync Command
This parameter controls the Sync Operation.

The allowed values shown in Table 33.

Table 33 — Sync Command

Value | Meaning

0 no action

1 Sync

2 Unsync
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Freeze Command
This parameter controls the Freeze Operation.

The allowed values are shown in Table 34.

Table 34 — Freeze Command

Value | Meaning

0 no action
1 Freeze
2 Unfreeze

Group Select
This parameter determines which group(s) of assigned DP-slave
corjtrol command takes effect if the AND operation between thé

d. The
entifier

of the ARL object of the DP-slave and the Group Select ps ¢ value
different from zero. If the parameter Group Select is zero all>assi es are
addressed.

If the DP-master (Class 1) operates in the Isochre . is not allowed for

thig parameter. The service request shall be with an apprppriate

stajus value (GE).

Resul{(+)
This s¢lection type parameter indicates\that\the i as been transmitted.

Resulf(-)
This se

Stqtus
This parameter profidesi\detailed~infonmation ab

Allpwed valu@D

6.2.2.3.10 New px

This se¢rvice indica bcribed

Input Data op i

Table 35 — New publisher data

Parameter name Ind
Argument M
ARFP M
CREP M

Argument
The argument shall convey the service specific parameters of the service indication.

AREP
This parameter is the local identifier for the desired AR.

CREP
This parameter is the local identifier of the CR (Publisher) which passed the indication.
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6.2.2.3.11 Get publisher data

This service shall be used by the DP-slave (Subscriber) application to read the value from a
particular subscribed Input Data object from the DP Application Layer. This service shall only
be used in conjunction with the MSO AR.

Table 36 shows the parameters of the service.

Table 36 — Get publisher data

Parameter name Req Cnf

Argument M
AREP
CREP M

<

Result(+)
AREP
CREP
Data

New Flag

Result(- <

AREP
CREP (\

Argunjent
The argument shall cofivey th

AREP
This parame

CREP
This paramett

Resul{(+)
This s6 i

Data
This param

ject is

received or not.

The allowed values are shown in Table 37.

Table 37 — New Flag

Value Meaning
0 no new value received
1 new value received

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

The service SYNCH indicates to the application of the DP-master (Class 1) that a new
Isochronous DP cycle has been started.

Table 38 shows the parameters of the service.

Table 38 - SYNCH

Parameter name Ind

Argument M
AREP

Argun
The ar

AR

Thi
6.2.2.3.
The sq ass 1)
only if | H. The
value i ntry of the ARL of the DP-
master i ¢ e to the

followi

Table

_/Pérameter name Ind

Argument M
AREP M
Shift M

Argunjent
The argument shall convey the service specific parameters of the service indication.

AREP
This parameter is the local identifier of the AR which passed the indication.

Shift
This parameter contains the value of the measured time difference (shift) in units of tg|T.

Attribute Type: Unsigned32
Allowed values: 1 to 232-1

6.2.2.3.14 DX finished

The service DX Finished indicates to the application of the DP-master (Class 1) that the cyclic
part (DX) of the Isochronous DP cycle is completed.
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Table 40 shows the parameters of the service.

Table 40 — DX Finished

Parameter name Ind
Argument M
AREP M

Argument
The argument shall convey the service specific parameters of the service indication.

AREP
This parameter is the local identifier of the AR which passed the indiedtion.

6.2.2.3.15 SYNCH event

The s¢rvice SYNCH Event indicates to the application of the DR

the DH ped to

Table 4

Thisparameter indicates the status of the Isochronous Mode.

The allowed values are shown in Table 42.

Table 42 — Status

Value Meaning

IsoM Start start of Isochronous Mode operation

IsoM SYNCH | start of a new Isochronous DP cycle

IsoM Stop stop of Isochronous Mode operation
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6.2.2.4 Behavior of 1/0 data objects
6.2.2.41 General behavior of the output data object

For performance reasons, the value for the Output Data object should be transferred on
receipt as fast as possible to the object. The speed and the jitters of this action is a
performance parameter of a DP-slave. This parameter determines the synchronization
accuracy.

For highly synchronized DP-slaves, this action should be executed always at the same
moment of time after the Sync Command.

6.2.2.j.2 Characteristics of a DP system with isochronous mode functi
6.2.2.4.2.1 Basic behavior of input and output data in the iso

A DP gystem operating in the Isochronous Mode provides the follow fied at
data rdtes above 1 000 kbit/s and isochronous DP cycles between S00 s 8

- |all DP-Devices taking part in the Isochronous Mgde fupctionpality 8 iefs their
internal clock system with the synchronization miess Y i fonous
DP cycle

on the
ssible;

- |all DP-Devices taking part in the Isochr
same network (Isochronous Mode fun
repeaters are allowed)

- |the jitter of SYNCH-Event.ind is le% 3\ i i - [ H as 0)
- |in each DP cycle optionally an| acycti i hay be
included (request ymplished if the there is enough {ime to

Isochronous DP cycle has to be ftarted

the oppration of a DP ame network for configuration or diggnosis

pufposes is passib xecute_those services should be included in the¢ cycle

timie). <>
In a DP syste A sochronous Mode functionality DP-slaves with| basic
functiopali S on with synchronized DP-slaves. The Isochronoug Mode
functionality tote 8 pensates communication errors like:

- |f synShronization messages (SYNCH); the synchronization message nmay be

: master (Class 1) at the generation or at the conveyance

master (Class 1))

- the deviation of the real Isochronous DP cycle to the ideal, not disturbed Isochronous
DP cycle shall not exceed 0,03%

the SYNCH-Event.ind may be missed due to disturbed telegram within the Isochronous
DP; up to three subsequently not in time sent or missing synchronization messages
are allowed for a DP-master (Class 1) operating in the Isochronous Mode

due to disturbances the synchronisation messages may be destroyed at the conveyance to
the DP-slave; the clock recovery mechanism in the DP-slave operating in the Isochronous
Mode tolerates up to five subsequently not received synchronisation messages

If a DP system shall operate in the Isochronous Mode the following definitions shall apply.
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— The DP-master (Class 1) and the correspondent DP-slaves shall support the Fail Safe
mechanism.

— The DP-slave shall operate in the Isochronous Mode only if the parameter Fail Safe and
IsoM Req provided by the parameterization are set to TRUE. Additionally the necessary
IsoM Parameter object shall be provided with the Check User Prm or Check Ext User Prm
service to the application of the DP-slave to set the Isochronous Mode parameter of the
DP-slave.

6.2.2.4.2.2 Telegram sequences of a DP system operating in the isochronous mode

Figure 15 shows the sequences of DP systems operating in the Isochronous Mode. A DP
cycle in the Isochronous context is considered from the SYNCH (synchronization message) to

the neXt SYNCH. {(\
A O\

Cyclic Cyclic |Acyclic Acyclic pare
Service . . . )
BYNCH 1 DX Service |Service |MSG Service /\TI e SYNC

n

DX MSG MS(Z\I \}qzs

DX
Cyclic i//////////
Part I

For the

Tpx (Pata eXcha

The time Tpx 1) of
fieldbus DP.
Tpp (Datag
The time fonous

DP cygle co

- |SYNCH-Event

- cyclic services (DX)

- acyclic services (MSG)

spare time (RES)

TMmsSG (Message Time)
The times T\msSG may elapse to handle all acyclic services on the MS1 AR (TpmsG1) and MS2
AR (Tmsg2) of fieldbus DP as well as all other DL-services with Service_class = low. These

acyclic services shall be executed after the cyclic services. To ensure an Isochronous DP
cycle this part shall be limited.

TsH (Shift Time)

This time shall be calculated with Tmeasured cycle — TDP. The shift may be caused due to
the following reasons:
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delayed sending of the synchronization message (SYNCH) at the DP-master (Class 1)

inexact calculation of the time Tpp at the DP-master (Class 1)

The maximum value of this time (maxTsH) is implementation and configuration dependent. If
the time TgH exceeds a certain limit (maxTsH) the application in the DP-master (Class 1) will
be informed with the SYNCH Delayed service indicating the measured shift.

Jitters

Jitters may be caused due to the following reasons:

(This definition determines the required parts for a PLL- Minimising Jitters influence, capture

drifts

implen

The fo

SYNC

RES (§
This p
Token

6.2.2.4.2.3

Figure
DP-sla

corrponents between

nd comnensate sianal losses It shall he used as a2 hase for aualitv assurance)
g S | 4 7

transmission rate dependent jitters (jitters < 1 tg|T for the
network components between)

lowing changes of Tpp are not part of the Jitt

H is sent too late

bpare time)
brt is defined as
handling and t

ships of the applications of the DP-master (Class 1
Rronous Mode.

[DP)

inute)

nd the
(RES)

and 3
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|DP-master (Class 1)

-
1 T marc | |
I I
1 1
1 Top )
I Application-Tasks (1, 2, 3)
1 1
| Twm AT1 AT2 AT3 |
1 1
e e e e e e — - —_— . e — i R
e SYNCH
SYNCH |DX DX DX MSG R
we | LB Q

ST T T T
I

_——— ——— " —— —]

DP-slav 1
Figure 16 — Additional t elati i ystem operating in isochronoug mode
For thg Isochronous e AR i ime_definitions for the application relationshipgs shall
be applied.
TI_mIN (Minimum
imum time necessary to get and update the Inpyt Data
P-slave
time is
lic part

of the Isochronous DP cycle (Tpx) to get and output the Output Data given in units of
TBASE_|0 of an individual DP-slave.

To (Output Time)

This time is used to trigger the output processing of the Output Data object in a DP-slave
operating in Isochronous Mode and may be calculated by the configuration tool. This time is
related to the beginning of the Isochronous DP cycle.

Tm (Master Time)

This time is used to shift the processing of the application tasks in the DP-master (Class 1)
behind the end of the cyclic part of the Isochronous DP cycle (Tpx). This parameter may be

set by the application in the DP-master (Class 1) according to Ty > Tpx. If the time Ty is set
to 0 (special case) the DP-master (Class 1) may process input data conveyed a complete
Isochronous DP cycle before.
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TMAPC: TSAPC (Master Application Cycle Time, Slave Application Cycle Time)

These parameters indicate the time the applications of the DP-master (Class 1) or of the DP-
slave need to process an application task completely. The settings of these cycle time
parameter may be done device specific. It is allowed to have different settings for the Master
Application Cycle Time and Slave Application Cycle Time in each DP-slave using the common
time base Tpp. The following rules shall apply:

— TMAPC 2 TDP 2 TSAPC

— TMmAPC =n-Tpp (n =1 to 14; limited by the slave life sign)

The Time relationships of a DP system espeC|aIIy of the DP-slave, operatmg in the
Isochrgnou model

also suitable for modular DP- sIaves addltlonal aspects have to be added i e time
relatiopships have to be extended and some additional time parameters ary.

- |each module may add also a time offset (eac wle R 2 individual
time offset)

- |the setting of T| and To may be restricted,

the deyice itself may add an additional i gtfs ansfer" time of the I/D data
befween the Interface device and

6.2.2.4.2.4 Example of a DP system wi 9 d isochronous DP cycle

In the |following example/the_ap i in the DP-master (Class 1) may be
procesied in each Isochronous

DP-master (Class 1)
Appl-Task 2

ﬁ/?1AT2 AT 1 ]AT 2 AT 1]AT|2

Sy X /R|Sync [DX [DX [MSG/ |Sync DX [DX |MSG/ |Sync|DX [DX [MSG/R|Syhc
ch E RES |h RES |h ES h

N KO 4 B I N R 11

DP-slave

Figure 17 — DP system with optimized isochronous DP cycle
Figure 17 shows a DP System where the sequence of the acquisition and conveyance of the
Input Data, processing of the application task and the transfer and output of the Output Data
are optimized. This optimization reduces the necessary cycles to perform a complete control
loop to less than 3 Isochronous DP cycles and is characterized by the following phases:

O
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- Phase 1: acquisition and update of the value of the Input Data in the DP-slave

- Phase 2: conveyance of the value of the Input Data to the DP-master (Class 1) and
processing of the application task 2 with the actual value of the Input Data and
transfer of the new value for the Output Data from the application task 2 to the DP-
master (Class 1)

- Phase 3: conveyance of the value for the Output Data to the DP-slave and output of
the new Output Data

This model of synchronization requires enhanced processing capabilities of the DP-master
(Class 1) and requires an optimized scheduling in the DP-master (Class 1) and in the DP-
slaves.

The dgad time in this model of synchronization is given with: Tp = Tpp +

Optim|zation in the DP-slave (Tj)
The adquisition and update of the value of the Input Data of all invo uld be
done gt the end of each Isochronous DP cycle as close as pog de the
most ajctual values of the Input Data.

Optim|zation in the DP-slave (TQ)

The ol
end of

at the
sure to

Optim|zation in the DP-master (Class
The prpcessing of the application tasks iq the\DR 1) may be shifted at the end

of the [cyclic part of the Isochronous > by the parameter T). At this time the

values gen update in the DP-master|(Class

1). The¢ processing of the i S -master (Class 1) has to be finished

within [the actual Isochrongus o\ provitle new values for the Output Datgq of all

involvgd DP-slaves to pe Isoghronous DP cycle.

6.2.2.4.3 Ap gl of DP-rmaster (class 1) with isochronous mode
functiohafi

6.2.2.4.3.1

Two dfffere e ng the interface between the DP Application Layer and the
applicgtion_of the DRymasten(Class 1) itself are provided by fieldbus DP for the DP-master
(Class iN ochronous Mode:

- |Buffere

- |Enhanced Swichronised

The DPApplication lLayer in conjunction with the data-link layer provides the nedessary
events and messages to synchronies the application of the DP-master (Class 1) with the DP
Application Layer for both synchronization mechanism.

6.2.2.4.3.2 Buffered synchronized isochronous mode

The Buffered Synchronized model provides intermediate buffer to store the Input Data from
and the Output Data for the DP-slaves during one or more Isochronous DP cycle. During this
period the application may access these buffers to read and update their contents at any time.
This mechanism requires less processing performance of the application tasks and less
synchronization between the application and the DP Application Layer.

At first the application shall read the value of the Input Data with the Get Input service and
shall update the value of the Output Data of the DP-slaves with the Set Output service. To
inform the DP Application Layer to change the intermediate buffer the application has to set
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the parameter Final of the Set Output service to TRUE at the update of the last DP-slave. The
DP Application Layer exchanges the intermediate buffer at the end of the current Isochronous
DP cycle. The application shall wait for the next SYNCH indication to start the next application
cycle. The application has to ensure the right sequence of interactions.

51. 1)

Figure 18 illustrates the Buffered Synchronized Isochronous Mode at the DP-master
(Class 1).
Set Output (SI. 1,
Final=FALSE)
Set Output (SI. 2, SYNCH.ind
Final=FALSE)
Get Input (SI. 3) Set Output (SI. 3, t Inpaty(
Final=TRUE)
- e — e — o —— e —— = — - —-————v———— — o — - - - - -
DP Applicatio
Layer

Fi

The E
interadti
The DF
the ap
errone

Figure

intermediate buffer A

intermediate buffer A

.mrm@m

|r®ediate buff

er B

| v
Sa

intermediate buffer B

diate buffer B

Qter

intermediate buff

DX1 DX2 DX3

19 illustrates the

DX 2 DX3 SYN
CH

BN

DX 1 DX 2 DX

is characterized by a well

Mechanism of the Enhanced Synchronized Isochronous Mode.

defined seque

ce of
'Fss 1).
ions of

ase of
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Set Output.cnf(-) Set Output.cnf(+)

Get Input.cnf(-) Get Input.cnf(+)

010(E)

Application |
™ ™
DP
Application
Layer access denied valid area of access access denied
OTN UA 1 DA Z UA S NMSG RES OTN DA UA Z L, VIS G
CH CH /w\
Figure 19 — Enhanced synchronized isochronous mode &t t
This nmfechanism requires enhanced processing performa
very clpse synchronization between the application and
6.2.2.].4 Output data state machine descri
6.2.2.4.4.1 General
The bghavior of a Output Data object is_dk Data and PLL state mag|

case O

There
interac

put Data objects. Figure 20 sho

hine in

ws the

A SYNC
> SYNCH_J
Input
/\ H l.ind >
\ A>Stop l.ind
< \&\ Start Lind Set Input.reg/cnf
Start O.ind
A SYNCH O.ind
\> T ’ Output
Output Status.req
New Output.ind Get Output.reg/cnf
SYNCH Event.ind
Started.ind
Stopped.ind

\4

Figure 20 — Input, output and PLL state machine interaction

The Output Data and PLL state machine represents a part of the User functionality and are
included to ensure interoperability.
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The Output Data and PLL state machine provides events to other parts of the User
functionality. The Output Data and PLL state machine have interfaces to the Input Data state
machine for co-ordination purposes.

The main functionalities of the Output Data state machine are:

- Transfer the received Output Data to the application on time.

- Check the correct sequence: SYNCH, New Output, read out or the Output Data at To-
To_min.

Check the Masters Sign of Life (MLS).

The main functionalities of the PLL state machine are:

- |Jitter compensation of the SYNCH-Event.ind in the DP-slave
- |Drift compensation

Generation of a Pulse Scheme for the local application

The synchronization primitive (SYNCH) is conveyed service sent as
multicgst with fixed settings of the parameter Gro ol Command freeze
and/or|Sync.

The synchronization (SYNCH) indicaf c icati DP-slave may jitter, may be
lost at|{the conveyance to the DP-slave eceived too late because the DP-master
(Class| 1) has sent the synchronization T 3 in time. A PLL (built in hardware or
softwafe) shall be used in the DP-slaves igimize \the jitters and phase shifts |of the

synchrpnization message 2 ¢ 38 Yof synchronization messages and may
reducel the possible vari ; ~ i b a value the DP-slave operating in the
IsochrT/nous Mode ca . he vagiaiion exceeds a certain limit the application| of the
DP-slajve will leave the S i-¢hange to a safe state.

The PL
by the
not be

S -up the Master will send Synchronization Messages. A DFP-slave
the local time Tpp to the Masters Tpp. At first SYNCH the Windo shall

be set'to firs indow, which is at least TpL L w*n1+Tpp*n2 (n1>1, n2>0,0003]. If the
following SYNCH are within the Window, die local Tpp will be adjusted and the [size of
the Window shall be reduced until the window has the size of TpLL_w. The PLL shall

enter the normal Operating mode now. Additional Drifts due to temperature change or
ageing will be adjusted in the normal operating mode. Drift changes or Jitters should
result in a small change of the Tpp. To minimize changes in Tpp drift changes and

Jitters shall be limited.

Phase shifts due to line delay between the different DP-slaves may be compensated, if the
output of the PLL will be shifted in relation to the clock. Each DP-slave and the DP-master
(Class 1) have to have an individual time shift to be synchronised with the DP-slave which
have the longest line delay.
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Primitives exchanged between the AL and the PLL state machine

Table 43 shows primitive the exchanged between the User and the PLL state machine.

Table 43 — Primitives issued by the AL to the PLL state machine

010(E)

Primitive Name Source Associated parameters Functions
SYNCH Event.ind AL AREP
Status
Started.ind AL AREP
Stoppgd.ind AL AREP

The parameters used with the primitives are described in the

Output

6.2.2.4.4.2.2

Table 4

Data object (see 6.2.2.3).

Primitives exchanged between the use

of the

Table 44 — Primitives iss by user t tI-@’LL tate machine
Primitive Name Source \Aisow paﬁqmete}s\_/ Functions
SYNCH Status.ind PLL tatus Reports change of Operation Mode,
(\ Warnings and Errors
PULSH.ind PL \) Signal for Application Process jo start
a new cycle. This signal can b¢g
subdivided from TDP.(see Figufe 16,
Q TSAPC)
The pprameter ;a ith \the “primitive SYNCH Status.ind reports the d|fferent
operatjon mode c rrors. Table 45 shows the allowed values of S{atus.

le 45 — Allowed values of Status

\éa/lhe\\ NS urkg Meaning
PLL_STPP \ RD_\/ PLL is stopped Device has to be resynchronized
PLL_SYNCH_ERR P}L PLL detects Synchronization Errors and has to be resynchronized
PLL_SYNGHED PLL PLL is synchronized with the Masters SYNCH
OUTPUT—SEQUENCE—TOutput—TOutputdetectsSequence—errors{Votatiomrofthesequence—SYNEH=>New

Output > SYNCH_Out)

OUTPUT_RESETMLS |Output |Output MLS check detects MLS errors and resynchronizes MLS
OUTPUT_RUNMLS Output [Output MLS check detects MLS in sequence

6.2.2.4.4.2.3

Table 46 show the primitive exchanged between the User and the Input state machine.

Primitives exchanged between the user and the input state machine



https://iecnorm.com/api/?name=4a2014d4d1b7f5f2d83870b4bcea54e7

61158-5-3 © IEC:2010(E) - 95 -

Table 46 — Primitives issued by the user to the input state machine

Primitive Name Source Associated parameters Functions
SYNCH In Input Collects the Values of the Input User
Data
6.2.2.4.4.2.4 Primitives exchanged between the user and the output state machine

Table 47 shows the primitive exchanged between the User and the Output state machine.

Table 47 — Primitives issued by the user to the output state machine

Primitive Name Source Associated parameters /\iunctiom\
SYNCH Out Output Pass th ut Buyffex to N utput
User Data

6.2.2.4.4.2.5 Primitives exchanged between the output nd PLL state
machine

Table #8 and Table 49 show the primitive exchanged between Output state machipe and

the PLL state machine.

Table 48 — Primitives |ss<3\b\& to he state machine

Primitive Name Source océ(ga\;{ara eters Functions

Start_@.ind
SYNCH_O.ind

Start Output Data processing
\) Trigger Signal for Output Data
Processing

ed\by the output to the PLL state machine

Primitive Nah//\ A}ociated parameters Functions
Output| Status Report Status of Output Data
processing
The p3 ith the primitive Output_Status.req reports the different warnings
and er
6.2.2.4.4.2.6 imitives exchanged between the input state machine and the PLL state
machihe
Table 56—shows—the plilllitivc t:)u.,ilallgcu' betweenthe illput statemachime—and—the—PLEL state
machine.
Table 50 — Primitives issued by the PLL to the input state machine
Primitive Name Source Associated parameters Functions
Stop_l.ind PLL Stop Input Data processing
SYNCH_LI.ind PLL Trigger Signal for Input Data
Processing
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Primitives exchanged between the input state machine and the output

Table 51 shows the primitive exchanged between the Input state machine and the Output
state machine.

Table 51 — Primitives issued by the output to the input state machine

Primitive Name Source Associated parameters Functions

Start l.ind

Output Start Output Data processing

6.2.2.4.4.2.8

Table

Table 52 — Primitives issued by the output stategmch\

ne

Primitive Name Source Associated parameter;/\

\ \\Fu}‘gtio}{

Get Odtput.req

AREP

Output

N

Table

M machine.

e AL to'the output state machine

b3 shows the primitive exchanged betwee ngOu

Table 53 — Primitives isstied

Primitive Name

Source

(Associat}*,}a@me rs

Functions

Get Odtput.cnf

Flag

RE
ut Bata

~

New O

Ltput.ind /\ [S\VKS \gleEPFl !

6.2.2.4.4.2.9

Table

N

b4 showsthe pri changed between the Input state machine and the AL.

16064 — Pkimitives issued by the input state machine to the AL

changed between the input state machine and the AL

Y
PrimitivesName \ Source Associated parameters Functions
Set Ingut.teq Input AREP
Input Data

Table 55 shows the primitive exchanged between the Input state machine and the AL.

Table 55 — Primitives issued by the AL to the input state machine

Primitive Name Source Associated parameters Functions

Set Input.cnf

AL AREP

6.2.2.4.4.3

AREP

Local variable definitions of PLL

This local variable contains the AREP which represents the application relationships.
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w

This local variable contains the current value of the window. The window is used to detect a

valid S
Tdp_n

YNCH Event.ind.

This local variable contains the current value of the adjusted cycle time. The adaptation is
necessary due to clock drifts in a DP-master (class 1).

count_error

This local variable contains the current value of the weighted errors in relation to the SYNCH
Event.ind within the window.

RUN
This lo|

cnt
This lo|

seg
This lg

cal variable indicates that the Output State Machine is already rted

cal variable contains the current value of the segment co

N_errg
This g

success.

synchr|

m

hd and
.ind. If
event.

bn two

a time

bte an

This lo|

cal’constant is used to subdivide Tdp_n.

6.2.2.4.4.5 Local function

NOTE

inc(x)
if (x=LI

Some of these functions are also used by the Output and Input state machine.

MIT) then x:=0 else x:=x+1

inc_LS(x)
if (x=LS_LIMIT) then x:=1 else x:=x+1

reduce_Window(W)
Reduces W as long as W>Tpllw. W shall not be smaller than Tpllw.

NOTE This function does not decrement W as linear function but can change in a discontinuous way (keeping W
for a while and reducing it by dividing the value with 2)
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adjust_Tdp(Tdp_n, error)
Adapt Tdp_n to a change of Tdp. To avoid unnecessary changes due to jitters an error should
result in a change of Tdp_n smaller than the error value.

6.2.2.4.4.6 PLL state diagram

Figure 21 shows the state diagram of the PLL state machine.

Wait_Start PLL

] T*
any _state

T
12 7l

5
NS

N
it next SYNCH
W 7.18
10,1

Wait_Operate

19,20L|

O

-

7//\ 18

@
%
4

Figure 21 — PLL state diagram

Table 56.shows the states of a PLL state machine.

6.2.2.14.7 ate table
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Table 56 — PLL state table

# |Current State Event Next State
ICondition
=>Action

1 Wait_Start_PLL SYNCH Event.ind(AREP, Status) Wait_Start_PLL
=>
ignore

2 any_state Started.ind(AREP) Wait_first. SYNCH
=>

W := first_Window
Tap_n .= 1dp
RUN:=0
count_error :=0

3 |any_state Stopped.ind(AREP) Wal Sta?l\PL L
=>

Status := PLL_STOP
SYNCH Status.ind(Status)
Stop_l.ind

4 any state Output Status.req(Status) any_state
=>

SYNCH Status.ind(Status)

if (Status = OUTPUT_RESETMLS) Stop_|.jAd en/d\f

5 Wait_first. SYNCH  [SYNCH Event.ind(AREP, Status) Wait_Startup

=>

start TimerW (Tdp_n-W)/"\

6 Wqit_Startup SYNCH Event.ind(ARER,Sta Wait_Startup
/count_error < e_limit
=>
count_error := count_error + 1

7 Wait_Startup SYNCH Event md(ARE Stat S) Wait_first. SYNCH

8 Wgit_Startup

/\

Wait_next_SY[NCH

Wait_Startup

9 Wait_next_SYNCH
\ = adjust_Tdp(Tdp_n ,(TimerW-W))
:=reduce . Window(W)
rt TimerW(Tdp_n-TimerW)

10 |[Walt_dext“"SYNCH |SYNCH Event.ind(AREP,Status) Wait_Operate
/W = Tpliw

=>

Tdp_n:= adjust_Tdp(Tdp_n ,(TimerW-W))
count_error := Ostart TimerW(Tdp_n-TimerW)

11 |Wait_next. SYNCH |TimerW expired Wait_Operate
/count_error < e_limit

=>

count_error := count_error + 1
start TimerW(Tdp-2*W)
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Current State

Event
ICondition
=>Action

Next State

12

Wait_next_SYNCH

TimerW expired
/count_error = e_limit

=>

Status := PLL_SYNCH_ERR
W := first_Window
Tdp_n:=Tdp

RUN :=0

count_error :=0

start TimerW(Tdp_n-W)
SYNCH Status.ind(Status)
Stop_l.ind

Wait_first. SYNCH

13

Waiit P AVINTSN]
T IO INCTT

T;I LA~ P UI\'J;I Ud
/ent<m

=>

cnt:= cnt+1

Start TimerP(Seg)
PULSE.ind

Wait—mext—SYNCH

14

Wgit_next_ SYNCH

TimerP expired
/ent=m

w@xﬁé\rNCH

15

Wdit_Operate

SYNCH Event.ind(AREP,Status)
/count_error < e_limit

PULSE ind (\ AN
~N

=>
count_error := count_error + 1 A\ Q S

Wait_Startup

16

Wdit_Operate

SYNCH Event.ind(AREP,Status) N
/count_error = e_limit

=>

Status := PLL_SYNCH_ERR
W := first_Window
Tdp_n:=Tdp

Wait_Startup

17

Wdit_Operate

.
S

Wait_next_SY|NCH

18

Wit m\

Timer expired
UN =
=>

atus := PLL_SYNCHED
t:=1

Seg = (Tdp_n)/m

Start TimerP(W+Delay)

Wait_next_SY|NCH

RUN—1

Start TimerW(2*W)
Start_0.ind

SYNCH_l.ind
SYNCH_O.ind

SYNCH_ Status.ind(Status)

19

Wait_Operate

TimerP expired
/ent<m

=>

cnt:= cnt+1

Start TimerP(Seg)
PULSE.ind

Wait_Operate

20

Wait_Operate

TimerP expired
/ent=m
=>

PULSE.ind

Wait_Operate
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6.2.2.4.4.8 Local variable definitions of output
AREP
This local variable contains the AREP which represents the application relationships.

wrong_output_update
This local variable contains the current value of the weighted errors of output updates.

MLS_start_counter
This local variable contains the current value of correct MLS at start-up.

MLS_error_counter

This local variable contains the current value of the MLS errors.

fc incexthe |

s”of the Output Data received. It contains a o
ive sign. If this variable is not present the

This Idca \COR ains t
heOutput_Dafa to the Application Process.

3t MLS

ptional
State

nd the

transfer of the Output Data to the OutputState Machlne

6.2.2.4.4.9 Local constant definitions

limit

This local constant limits the number of acceptable output update errors during
interval.

n

nd the

a time

This local constant is used to weight wrong output updates and successful. A factor of 2

means that 2 successful updates are needed to compensate an erroneous update.

MLS_factor
This local constant is used define the number of cycles between increments of MLS.
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n_TMAPC
This local constant is used to limit the errors of MLS.

n_MLS
This local constant is used for start-up to have a reasonable number of correct MLS.

6.2.2.4.4.10 Local function
inc(x)

if (x=LIMIT) then x:=0 else x:=x+1

6.2.2.4.4.11 OUTPUT state diagram

Figure|22 shows the state diagram of the OUTPUT state machine.

10,13
|4

Wait-Start

7% ]

;@’g"?ﬁ\j

SN0

&

¢

Wait_To

O

> any_state

Wait_Outp

14,15 56

Check_MLS

Figure 22 — OUTPUT state diagram

6.2.2.4.4.12 OUTPUT state table

Table 57 shows the states of a OUTPUT state machine.
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Table 57 — OUTPUT state table

Current State

Event
ICondition
=>Action

Next State

Wait-Start

SYNCH_O.ind

=>

Start Timer(To-To_min)
Start TimerTo

Wait_New_Outp

Wait-Start

New_Output.ind (AREP, Clear_Flag)
/wrong_output_upd < limit

=>

wrong_output_upd= wrong_output_upd+n

Wait-Start

jt-Start

New_Output.ind (AREP, Clear Flaq)

Wait-Start

/wrong_output_upd = limit

=>

Status := OUTPUT_SEQUENCE
Output_Status.req (Status)

Q

t_New_Outp

New_Output.ind (AREP, Clear_Flag)

W_min)

t New_Outp

Check_MLS

t New_Outp

Check_MLS

t_(To-To_min)

if (wrong_output_upd>0) wrong_output_upd= wrong_outpuN
=>
/wrong_output_upd = limit
Timer(To-To_min) expired
N

N\
=>
/wrong_output_upd < limit
Timer(To-To_min) expired \)
Status := OUTPUT_SE E G
Output_Status.req (Statu
Get_Output.req(AREP)

Wait_Outp

t_(To-To_min)

Timer(To-To_min) expired \
wrong_output_upd= wrong_output_upd+n
=>
=>
lag)

ear_|

Wait_(To-Td_min)

t_(To-To_min)

<

Wait_(To-Td_min)

10

t To

Wait-Start

1"

t To

w_ dtpukind #AREP, Clear_Flag)
fwrdng Moutput”upd < limit

MO put_upd= wrong_output_upd+n

Wait_To

12

t To

/wrang_output_upd = limit

S?_Output.ind (AREP, Clear_Flag)

Status := OUTPUT_SEQUENCE

Wait_To

Orsbtorb O (Obot o)
Sutput—Statasreg(Status)y

13

any_state

Start_0.ind=>MLS_State:= Wait_first. MLSO_Buffer:=Nil(with
O_Buffer.MLS:=0)old_MLS:=0MLS_error_counter:=0TMAPC_counter:=0MLS_
start_counter:=0

Wait-Start

14

Wait_Outp

Get_Output.cnf (AREP, Output_Data, New_Flag, Clear_Flag)
/New_Flag && !Clear_Flag
=>

O_Buffer := Output_Data

Check_MLS

15

Wait_Outp

Get_Output.cnf (AREP, Output_Data, New_Flag, Clear_Flag)
/'(New_Flag && !Clear_Flag)

Check_MLS

=>
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Current State

Event
/Condition
=>Action

Next State

16

Check_MLS

/MLS_State = Wait_first_ MLS

=>

MLS_State := Wait_next_MLS
Status:=OUTPUT_RESETMLS
old_MLS:=0O_Buffer.MLS
Output_Status.req (Status)

Wait_To

17

Check_MLS

/MLS_State = Wait_next_MLS
TMAPC_counter < MLS_factor

Wait_To

MLS_State := Wait_next_MLS
inc(TMAPC_counter)

18

Ch

bck_MLS

/MLS_State = Wait_next_MLS
O_Buffer.MLS <> inc_LS(old_MLS)
& TMAPC_counter = MLS_factor

& MLS_error_counter < n_TMAPC
=>

MLS_State := Wait_next_MLS
inc_LS(old_MLS)
TMAPC_counter:=0

MLS_error_counter := MLS_error_counter + @

=

19

Ch

bck_MLS

/MLS_State = Wait_next_|
O_Buffer.MLS <>inc_L
& TMAPC_counter = MLS
& MLS_error_counter >=n_*
=>

MLS_State := Wait_first_|
Status:=OUTPUT_RESE

Wait_To

20

Ch

bck MLS

Wait_To

21

Ch

bck MLS

/MLS_State = Wait_next_MLS
” Buffer.MLS = inc_LS(old_MLS)
& TMAPC_counter = MLS_factor

Wait_To

& MLES—start—ocounter=n—MLS
=> - - -
MLS_State := Wait_MLS
Status:=OUTPUT_RUNMLS
TMAPC_counter:=0
MLS_error_counter:=0
old_MLS:=0_Buffer.MLS
MLS_start_counter:=0
Output_Status.req (Status)
Start_l.ind

22

Check_MLS

/MLS_State = Wait_MLS
TMAPC_counter < MLS_factor
=>

MLS_State := Wait_MLS
inc(TMAPC_counter)

Wait_To
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# |Current State Event Next State
/Condition
=>Action

23 |Check_MLS Wait_To

/MLS_State = Wait_MLS

O_Buffer.MLS <> inc_LS(old_MLS)

& TMAPC_counter = MLS_factor

& MLS_error_counter < n_TMAPC

=>

MLS_State := Wait_MLS

inc_LS(old_MLS)

TMAPC_counter:=0

MLS_error_counter := MLS_error_counter + n_error

24 |Check_MLS Wait_To

AALS C‘t I‘ =\Alait AL O
TVt LAA-LLImALL =

O_Buffer MLS <> inc_LS(old_MLS)
& TMAPC_counter = MLS_factor
& MLS_error_counter >=n_TMAPC (

=>

MLS_State := Wait_first. MLS
Status:=OUTPUT_RESETMLS
TMAPC_counter:=0
MLS_error_counter:=0
old_MLS:=0
Output_Status.req (Status)

25 |Check_MLS Wait_To
/MLS_State = Wait_MLS
O_Buffer.MLS = inc_LS(old_MLS)
& TMAPC_counter = MLS_factor
=>

MLS_State := Wait_ML
TMAPC_counter:=0

if (MLS_error_counter >0) MDS_err
old_MLS:=0O_Buffer.MLS

6.2.2.4.5 Behavior of the\i 3 %

For pefformance reasons ata object should be transferred on ¢hange

as fasfl as possiblg to the ¥ mission. The speed and the jitters of this| action
is a performanc

For highly synchpo fHis action should be executed always at thel same
i s ommand. This requires that a Freeze Command |will be
sent cyclically:

6.2.2.4.¢ \ data state machine description for isochronous mode

This localwariable contains the AREP which represents the application relationships.

SLS

This local variable contains the value of the Slave life sign.

|_Buffer

This local variable contains the values of the Input Data fetched from the Application Process.
It contains a optional variable SLS which contains the live sign. If SLS is not present the
Update of SLS is a NULL Operation.

TimerTix

This local timer contains the current value of the time between a SYNCH Event.ind and the
transfer of the Input_Data to the AL.
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Timer(TDP-Ti)

This local timer contains the current value of the time between a SYNCH Event.ind and the
transfer of the Input_Data to the Input State Machine.

6.2.2.4.6.2 INPUT state diagram

Figure 23 shows the state diagram of the INPUT state machine.

6 |4
Wait-Start
y
5 |4
Wait-Sy nc
Wait_(TDP/Ti)
9
Y3
4
alt X
Q) S
§ ~—J
Wait_Input
b any_State

Figure 23 — INPUT state diagram

6.2.2.4.6:3 INPUT state table

Table 58 shows the states of a INPUT state machine.
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Table 58 — INPUT state table

# | Current State Event Next State
ICondition
=>Action
1 Wait-Start Start_l.ind Wait-Sync
=>
2 |Wait-Sync SYNCH_Lind Wait_(TDP-Ti)
=>
Start Timer(TDP-Ti)
Start TimerTix
3 |wait_(TDP-Ti) |Timer(TDP-Ti) expired Wait_Tix
SYNCH_In (\
4 |wdit_Tix TimerTix expired N wan
=>
Input_Data:= |_Buffer \/
Input_Data.SLS:= inc_LS(SLS)
Set_Input.req (AREP,Input_Data) (\
5  |wdit_input Set_Input.cnf(AREP) @\ \\ \ 4it-Synk
=>
. N .
6 |any_State Stop_l.ind ( \> Wait_Staft
=>
SLS:=0 Q
INGAY
6.2.3 Diagnosis ASE
6.2.3.1 Overview
In the bntains
Diagng of the
DP-sla efines
attribu nd get

— Mo
— DX
— Ide
— Ch

The af
the M§

plication of a/DP-slave may provide the value of one or several Diagnosis objgects to
0AR. The DP-slave shall provide only the values of those Diagnosis objects |whose

values

have changed since thelr tastprovision.
parameter Ext Diag Overflow) that the values of all Diagnosis objects with a changed value
could not be provided with one Set Slave Diag service request. The DP-master (Class 1) shall
indicate (with the parameter Ext Diag Overflow) in the Get Slave Diag confirmation that not all
received values of the Diagnosis objects from the DP-slave could be provided to the
application.

The DP-stave may indicate (with the

The DP-slave shall indicate (with the parameter Ext Diag Flag) that a relevant diagnosis event
has occurred which leads to a change in at least one Diagnosis object (e. g. should be set if
one element of the Identifier Related Diagnosis object is set to the value 1). This flag causes
an entry in the attribute System Diagnosis of the Master Diag object of the DP-master

(Class

1).
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The DP-slave may indicate the actual version of the DP-slave with the parameter Revision
Number provided by the Set Slave Diag service. The Revision Number may be used by a DP-
master (Class 2) to find the related GSD file of the DP-slave.

The Diagnosis model uses the Client/Server access model. The Diagnosis model is based on
a buffer to buffer relationship. Thus the Server application updates (sets) the values of the
Diagnosis objects in its local buffer for the conveyance. The Client application may get the
values of the Diagnosis objects from its local buffer.

The DP-master (Class 1) communicates via the MS0O AR with all Diagnosis objects of the
assigned DP-slaves simultaneously. Additionally the Client application may communicate with

the Di gnneie thinr‘fe of a cingln DP-slave

The DIP-master (Class 2) communicates via the MS0 AR with the Diag
DP-slajve.

single

Furthefmore additional Diagnosis information (attributes of the
the DH Application Layer as parameters of the Get Slave Di
servicqg.

ided by
e Diag

The fgrmal description of the various Diagnosis ob
description of its services.

6.2.3.2 Diagnosis class specificati
6.2.3.2.1 Device related diagnosi
6.2.3.2.1.1 Template

The Dgvice Related Diagn

DP ASE:

CLASS| Device R
CLASS|ID:
PARENT CLASS:

ATTRIBUTES:
1. (m)
2 (m)

. elated Data Description
SERVICES:

1. et’Slave Diag
2. Get Slave Diag
3. Read Slave Diag
4. New Slave Diag
6.2.3.2.1.2

Implicjt

The attribute Implicit indicates that the Device Related Diagnosis object is implicitly
addressed by the services.

Device Related Data Description

This attribute may contain either a Simple Data Description or an Array Data Description or a
Record Data Description. For data description the template given in IEC 61158-5-10, 5.1 is
used. The maximum length of this Device Related Data shall not exceed 62 octets.

6.2.3.2.1.3 Invocation of the device related diagnosis object

For the invocation of the Device Related Diagnosis object the following rules shall be
considered:
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- Device Related Diagnosis objects shall be used only if the device attribute DPV1 =

FALSE.

- Device Related Diagnosis objects shall not exceed the total length of 62 octets. The

attribute Device Related Data Description has to be set accordingly.

More than one Device Related Diagnosis object may be invoked in a DP-slave.

6.2.3.2.2 Identifier related diagnosis class specification

6.2.3.2.2.1 Template

This class specifies the state of the modules which are part of the configuration. Each bit is

relate )
modul
modul
modul

are set to the default value by the DP-slave.

ntifier Related Diagnosis object is described by the follo

Diagnosis ASE
Identifier Related Diagnosis
CLASS|ID: not used
PARENT CLASS TOP

(m) KeyAttribute: Implicit

(m) Attribute: List of IdertifienSt
2.1. (m) Attribute: Identifier Sta
SERVI :
1. (m) OpsService: Set Slave D ag
2. (m) OpsService:
3. (o) OpsService:
4. (o) OpsService:

dentifier Related Diagnosis object is in

e following list elements:

first element of the List of |dentifier Status has the value 1.

elated
e. If a
of this

plicitly

ist attribute indicates the state of each module. E.g. if the first

Fable-59—tdentifi -

Value Meaning

0 Module in operation.

1 Module not in operation.

6.2.3.2.2.3 Invocation of the identifier related diagnosis object

For the invocation of the Identifier Related Diagnosis object the following rules shall be

considered:
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- Only one Identifier Related Diagnosis object shall be invoked in a DP-slave.

According to the maximum number of modules, that are part of the configuration, an Identifier
Related Diagnosis object shall not exceed the total length of 32 octets.

6.2.3.2.3 Channel related diagnosis class specification
6.2.3.2.3.1 Template

The Channel Related Diagnosis object is described by the following template:

DP ASE: Diagnosis ASE
CLASS: Channel Related Diagnosis
CLASS|ID: not used
PARENT CLASS: TOP
ATTRIBUTES:

1. (m) Key Attributes: Identifier

2. (m) Attribute: Channel Type
3. (m) Attribute: 10 Type

4. (m) Attribute: Error Type
SERVICES:

1. (m) OpsService: Set Slave Diag
2. (m) OpsService: Get Slave Diag
3. (o) OpsService: Read Slave Diag
4. (o) OpsService: New Slave Diag

6.2.3.24.3.2 Attributes
Identiflier
This kpy attribute is composed of Identifie S 3 annel Number to indicgte the

source| of the Channel Related Diagnosi
Allowef values: 0 to 63, 0

Channlel Type
This aftribute indicates

related.
The allowed val@

the Channel Related Diagnosis ofjject is

hle 60 — Channel type

Value | Meaning
0 unspecific
1 1 bit
2 2 bit
3 4 bit
7 octet
5 word
6 2 words

10 Type
This attribute indicates the 10 Type of the channel to which the Channel Related Diagnosis
object is related.

The allowed values are shown in Table 61.
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Table 61 — 10 type

Value Meaning
1 an Input channel
2 an Output channel
3 a Bi-directional channel

Error Type
This attribute indicates the error type of the Channel Related Diagnosis object.

The allowed values are shown in in IEC 61158-6-3, 5.3.17.

6.2.3.2.3.3 Invocation of the channel related diagnosis object

For the invocation of the Channel Related Diagnosis object the wingHrile
considpred:

Severgl Channel Related Diagnosis objects may be invoked

6.2.3.2.4 Status class specification

6.2.3.2.4.1 Template

The st
(Class

R
New Slave Diag

Identiflier
This key‘attribute is composed of Slot Number and Status Type to indicate the numbel

slot and-the—statustype-

Allowed values for Slot Number: 0 to 254

The allowed values for Status Type are shown in Table 62.

Table 62 — Status type

Value Meaning

1 Status Message

32-126 | Manufacturer Specific

Status Specifier
This attribute specifies additional status information.

all be

&’DP-slave to the DP-master

of the
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The allowed values are shown in Table 63.

Table 63 — Status specifier

Value Meaning
0 no further differentiation
1 status appears
2 status disappears
Status Data Description
This aftribtte—rmay-econtatn—eithera-SimpleDPata—bBeseriptionoran-Array-bPaia {on or a

Record Data Description. For data description the template given in IEC 6115 5.1 is

used.

6.2.3.2.4.3 Invocation of the status object

For thg invocation of the Status object the following rules apply:

A Stat|
De

5 Data

6.2.3.2.
6.2.3.2.5.

This cl \dre part of the configuration.

The M the following template:
DP ASE:
CLASS|
CLASS
PAREN
ATTRIE
1.
2.
3

Status Specifier
List of Module Status
1. Module Status
ERVIC
Set Slave Diag

3.

S

1. S :

2. (m) " OpsService: Get Slave Diag
3.

4.

(0)” OpsService: Read Slave Diag
(o) OpsService: New Slave Diag

6.2.3.2.5.2 Attributes

Implicit
The attribute Implicit indicates that the Module Status Data object is implicitly addressed by
the services.

Status Specifier
This attribute specifies additional status information.

The allowed values are shown in Table 64.
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Table 64 — Status specifier

Value Meaning
0 no further differentiation
1 status appears
2 status disappears

List of Module Status
This attribute is composed of the following list elements:

Module Status

Thiks attribute specifies additional status information for each module.
the|list contains the status of the first module (Slot Number 1).

The allowed values are shown in Table 65.

Table 65 — Module status

irst elermment of

0 data valid

Value Meaning \ \:\ X
N\

(inputs not accessible or outputs cannot be et e\

1 data invalid - signal error: the data of the correspondi g odul are n alid due to an errof
hort ircuit or overload)

2 data invalid - wrong module: t %or espon |ng\m)>d are not valid, due to a
wrong module in place

no module in place
N

3 data invalid - no module: the dat the cogrespondiag module are not valid because there (s

6.2.3.2.5.

For thg i

The M

6.2.3.2.
6.2.3.2.6.

This ¢lass™ specifies” the status of the DXB-Links (Publisher/Subscriber

contained/in"the DXB-Linktable at the Subscriber.

=[TRUE.

relatiopships)

The DXB-Link Status object shall be used according the following rules:

- the DXB-Link Status object shall be issued at the first time with the Diagnosis
information if the DP-slave has received a correct DXB-Linktable and if the DP-slave

has entered the data transfer state

- the DXB-Link Status object shall be omitted if the DXB-Linktable was marked as invalid

(e. g. receipt of new parameterisation data without a DXB-Linktable)

The DXB-Link Status object is described by the following template:

DP ASE: Diagnosis ASE
CLASS: DXB-Link Status

CLASS ID: not used
PARENT CLASS: TOP

ATTRIBUTES:
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1. (m) Key Attribute: Implicit

2. (m) Attribute: Status Specifier
3. (m) Attribute: List of DXB-Link Status
3.1 (m) Attribute: Publisher Address
3.2 (m) Attribute: Link Status

3.3 (m) Attribute: Link Error
SERVICES

1. (m) OpsService: Set Slave Diag

2. (m) OpsService: Get Slave Diag

3. (o) OpsService: Read Slave Diag
4. (o) OpsService: New Slave Diag

6.2.3.2.6.2 Attributes

Implicjt

The atfribute Implicit indicates that the DXB-Link Status object is implicitly addkessed
servicgs.

Statuispecifier

This aftribute specifies additional status information.

The all

List of
Pu
Thi
Att

Allg

owed values are shown in Table 66.

Table 66 — Status specifi

/N
Value Mmi\g)/ A
0 ng _further iff%enti%ionk_
1 \itatu a}p\ears\ \

2 /sétus dée\p}e\ars

DXB-Link Status

blisher Address
5 attribut icat

Table 67 — Link status

Lin

Value Meaning

TRUE DXB-Link active; at least one subscription of the related Publisher has been
performed during the last watchdog control (Tywp)

FALSE | DXB-Link not active; no subscription of the related Publisher has been
performed during the last watchdog control (Tyyp); the Subscriber may

indicate detailed information about the reason with the attribute Link Error

k Error

by the

This attribute indicates detailed information about the failure of the related DXB-Link.

The allowed values are shown in Table 68.
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Table 68 — Link error

Value Meaning
0 unspecific
1 wrong length; the length of the Input Data of the Publisher is not in alignment with the
value of the attribute Input Data Length Publisher of the related DXB-Link Entry

6.2.3.2.6.3 Invocation of the DXB-link status object

For the invocation of the DXB-Link Status object the following rules apply:

- |The DXB-Link Status object shall be used only if the device attripute
TRUE.

- |Only one DXB-Link Status object shall be invoked in a DP-sla

The DXB-Link Status object shall not exceed the total length of
DXB-Link Status has to be set accordingly.

6.2.3.3 Diagnosis service specification

6.2.3.3.1 Set slave diag

DP Ap
length
the log
behavi

this casg 'not each value of the Diagnosis

lly overwritten.

ued slower than the contents of the buffg

If the ' X s.are issued synchronous with the transport of the cont
the e Diagnosis objects provided with the Set Slave Diag
arg S

This s@rvi be used in conjunction with the MS0 AR.

Table §9'shows the parameters of the service.

set to

List of

to the
e total
pdates
lowing

han the contents of the buffdrs are

bbjects

exvice-is conveyed over the network. Only the latest

rs are

is case the values of the Diagnosis objects provided

bnts of
bervice
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Table 69 — Set Slave Diag

Parameter name Req Cnf

Argument
AREP
Ext Diag Overflow
Ext Diag Flag
Ext Diag Data
Device Related Diagnosis Data

List of |dentifier Status

Identifier Status
List of Channel Related Diagnosis Data
Identfier Number
Channel Number
Channel Type
10 Type
Error Type
List of Status Data
Slot Number

T

Status Type

Status Specifier
Status Data

@

\ Ligk Error

> ision Number

Result S
AREP M

cgzzgzcgzzczé%zgzczccozzgg

Argument
The argument shall convey the service specific parameters of the service request.

AREP
This parameter is the local identifier for the desired AR.

Ext Diag Flag

This parameter indicates that a relevant diagnosis event has occurred which leads to a
change in at least one Diagnosis object (e. g. should be set if one element of the Identifier
Related Diagnosis object is set to the value 1).

The allowed values are shown in Table 70.
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Ex{

Thi
val

Allg

NOTE

Ex{
Thi

Table 70 — Ext Diag Flag

Value Meaning

TRUE There exists at least one important diagnosis (such as short circuit).
An entry has to be present in the Diagnosis objects (Device Related Diagnosis
objects, Identifier Related Diagnosis object, Channel Related Diagnosis objects,
Status objects, Module Status object).

FALSE No important diagnosis entry exist.

If the attribute value is FALSE, a status message (for example, supply voltage OK)
may be present in the Diagnosis Data, or there exists no Diagnosis Data. The
meaning of this status message is application specific.

Diag Overflow

wed values: TRUE, FALSE

n case of an overflow condition it is allowed to truncate only at D4

Diag Data
5 parameter is composed of the following items«

Device Related Diagnosis Data
This parameter contains the x

List of C
This paramegtem|

Diagnosis objedt (this

bntifier

hannel

hannel

This parameter contains the value of the attribute Channel Type of one Channel

Related Diagnosis object.

10 Type
This parameter contains the value of the attribute IO Type of one Channel Related
Diagnosis object.

Error Type
This parameter contains the value of one Channel Related Diagnosis object.

List of Status Data
This parameter is composed of the following list elements:

Slot Number
This parameter contains the value of the attribute Slot Number of one Status

object.
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Status Type
This parameter contains the value of the attribute Status Type for one Status
object.

Status Specifier
This parameter contains the value of the attribute Status Specifier of one Status
object.

Status Data
This parameter contains the value of one Status object.

Module Status Data

This parameter is composed of the followina subparameters:
L L ~J L

Status Specifier
This parameter contains the value of the attribute Statu
Status Data object.

ecifienof 't Viodule

List of Module Status
This parameter is composed of the following list

Module Status
Status of the Module
Status Data object.

DXB-Link Status

Status Specifier
This parameter contains th
Status object.

B-Link

of the

B-Link

B-Link

Revision Number
This parameter contains the actual value of the Revision Number.

Result
This parameter indicates that the service request succeeded.

6.2.3.3.2 Get slave diag

This service may be used by a DP-master (Class 1) to read the previously received values of
the Diagnosis objects of one or all assigned DP-slave which are related to the MSO AR.
Additionally the Get Slave Diag service provides the diagnosis information provided by the DP
Application Layer of the DP-slave and the DP-master (Class 1). This service shall only be
used in conjunction with the MSO AR. Table 71 shows the parameters of the service.
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Table 71 — Get Slave Diag

Parameter name Req Cnf
Argument M
AREP M
CREP u
Result(+)
AREP
CREP

List of Diag Data
Prm Req
Prm Fault
Cfg Fault
Not Supported
Station Not Ready
Stat Diag
WD On
Sync Mode
Freeze Mode
Master Add
Ident Number

Deactivated

Y SN S

ntifier Status

Identfier Number

Channel Number

ist of Channel Related Diagnosis Data

Channel Type
10 Type
Error Type
List of Status Data
Slot Number
Status Type
Status Specifier
Status Data
Module Status Data
Status Specifier
List of Module Status

=T 2T c g T cCcZxzTIYJcgTcCcxcCcCcoOoZT T
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Parameter name

Cnf

Module Status
DXB-Link Status
Status Specifier
List of DXB-Link Status
Publisher Address
Link Status
Link Error

Red Diagnosis

>

Red Status
Seq Number
Function
Primary Request
MS1 Command
Check Properties
Master State Clear
Red Status1
Role

HW Defect

Data Exchange
Safe State
DL Initialised

m Command Ack
eq Number
Function

Primary Request

MS1 Command

()

wlc g2 2222 cCc 2

Check Properties
Master State Clear
Red Status1
Role
HW Defect
Data Exchange
Master State Clear
DL Initialied
TOH started
Red Status2

Role

=T 2 222222 EEEEZEEmMmEgE2EEEECEgEEgE<EgEEgegegexe
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Parameter name Req Cnf

HW Defect

Data Exchange
Master State Clear
DL Initialised

TOH started

c gL L

Revision Number

w

Result(-)

Argunjent

The argument shall convey the service specific parameters of thé
AREP
This parameter is the local identifier for the desired AR.
CREP
If this parameter is present then the Diagnosi

Resul{(+)

This s¢lection type parameter indicate

List of Diag Data

Thi

AREP
CREP

Prm Req
This parameter
DP-slave.

Prm Fau
ry of a

ry of a

Not Supported
This paraweterncontains the value of the attribute Not Supported of the MSO ARL entry
of a.DP-slave

StationNotReady
This parameter contains the value of the attribute Station Not Ready of the MSO ARL
entry of a DP-slave.

Stat Diag
This parameter contains the value of the attribute Stat Diag of the MS0O ARL entry of a
DP-slave.

WD On
This parameter contains the value of the attribute WD On of the MSO ARL entry of a
DP-slave.

Sync Mode
This parameter contains the value of the attribute Sync Mode of the MS0O ARL entry of
a DP-slave.
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Freeze Mode

010(E)

This parameter contains the value of the attribute Freeze Mode of the MSO ARL entry

of a DP-slave.

Master Add

This parameter contains the value of the attribute Master Add of the MSO ARL entry of

a DP-slave.

Ident Number

This parameter contains the value of the attribute Ident Number of the MSO ARL entry

of a DP-slave.

Deactivated

This parameter contains the value of the attribute Deactivated
CRL entry of the correspondent DP-slave of the DP-master (Cla

Station Non Existent
This parameter contains the value of the attribute Statign
CRL entry of the correspondent DP-slave of the DP-ma

Invalid Slave Response

This parameter contains the value of the attri e_Response

related CRL entry of the correspondent DP-slz@ve of the (Class 1).
Master Lock

This parameter indicates whetp a DP-master. If the
Lock parameter is TRUE the

parameter is False the DP-slave i DP-master (Class 1).

Ext Diag Overflow
This Boolean pararr ins the f thé parameter Ext Diag Overflow
Set Slave Diag >
contained in tin

the DP- er
containe i

related

related

of the

Master
If the

of the
ts are
of the
ave of
ts are

Slave

ExtDiag Data

INis parameter Is composead oOT the Tollowing subparameters:

Device Related Diagnosis Data

This parameter contains the value of the Device Related Diagnosis object of a DP-

slave.

List of Identifier Status
This parameter is composed of the following list elements:

Identifier Status
This parameter contains the value of the attribute Identifier Status
Identifier Related Diagnosis object of a DP-slave.

List of Channel Related Diagnosis Data
This parameter is composed of the following list elements:

of the
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Identifier Number
This parameter contains the value of the attribute Identifier Number of one
Channel Related Diagnosis object of a DP-slave.

Channel Number
This parameter contains the value of the attribute Channel Number of one
Channel Related Diagnosis object of a DP-slave.

Channel Type
This parameter contains the value of the attribute Channel Type of one Channel
Related Diagnosis object of a DP-slave.

10 Type

This parameter contains the value of the attribute 10 Type ofNone(C€hannel
Related Diagnosis object of a DP-slave.

Error Type
This parameter contains the value of the attribute
Related Diagnosis object of a DP-slave.

hannel

List of Status Data
This parameter is composed of the followingti

Slot Number
This parameter contains the valu
object of a DP-slave.

lot Number of one |Status

Status Type
This parameter contain
object of a DP-slave.

attribute Status Type of one |Status

Status

of the

This parameter is composed of the following list elements:

Module Status
This parameter contains the value of the attribute Module Status of the
Module Status Data object of a DP-slave.

DXB-Link Status
This parameter is composed of the following subparameters:

Status Specifier
This parameter contains the value of the attribute Status Specifier of the DXB-
Link Status object of a DP-slave.

List of DXB-Link Status
This parameter is composed of the following list elements:
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Publisher Address
This parameter contains the value of the attribute Publisher Address of the
DXB-Link Status object of a DP-slave.

Link Status
This parameter contains the value of the attribute Link Status of the DXB-
Link Status object of a DP-slave.

Link Error
This parameter contains the value of the attribute Link Error of the DXB-Link
Status object of a DP-slave.

Red Di .

This parameter is composed of the following subparameters:

Red Status
This selection type parameter indicates that the gara gnosis

of a redundant DP-Slave. This parameter is lowing
subparameters:
Seq Number
This parameter contains the Seq unique
identification of the received Red S
equest
set to

Primary Request was executed at this

indicates if a MS1 Command like Start MS1, Stop MS1,
or no MS1 Command was executed at this communication

Ahttowed values: Start MS1, Stop MS1, Reset MS1, no Action

Check Properties
This Boolean parameter set to TRUE indicates that a Check Properties
rnqnnef was executed at this communication—interface.This par meter
set to FALSE indicates that no Check Properties request was executed
at this communication interface.

Allowed values: TRUE, FALSE

Master State Clear

This Boolean parameter set to TRUE indicates that the related DP-
Master (Class 1) have set the communication interface in the state
Clear. This parameter set to FALSE indicates that the related DP-Master
(Class 1) have sent no Master State Clear command.

Allowed values: TRUE, FALSE
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Red Status1

This parameter contains the redundancy status of the first communication
interface of a redundant DP-Slave. This parameter is composed of the
following subparameters:

Role

This parameter set to Primary indicates that this communication
interface acts as the primary interface. This parameter set to Backup
indicates that this communication interface acts as the Backup interface.
This parameter set to Power On indicates that the assignment of the
roles between the two communication interfaces is not finished yet ( e. g.
at Power On of the DP-Slave).

Allowed values: Primary, Backup, Power On

HW Defect
This Boolean parameter set to TRUE indicates
communication interface has been detected

fecy of this

Allowed values: TRUE, FALSE

Data Exchange
This Boolean parameter set to
interface is in the data exchang

at this communication

Allowed values:

Safe State
E indicates that this communication

an parameter set to TRUE indicates that the Outpyt Hold

This parameter contains the redundancy status of the second (redyndant)
communication interface of a redundant DP-Slave. This parameéter is
composed of the following subparameters:

Role

This parameter set to Primary indicates that the other communication
interface acts as the primary interface. This parameter set to Backup
indicates that the other communication interface acts as the Backup
interface. This parameter set to Power On indicates that the assignment
of the roles between the two communication interfaces is not finished yet
(e. g. at Power On of the DP-Slave).

Allowed values: Primary, Backup, Power On

HW Defect
This Boolean parameter set to TRUE indicates that an HW Defect of the
other communication interface has been detected.
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Allowed values: TRUE, FALSE

Data Exchange
This Boolean parameter set to TRUE indicates that the
communication interface is in the data exchange state.

Allowed values: TRUE, FALSE

Safe State
This Boolean parameter set to TRUE indicates that the
communication interface is in the Fail Safe state.

Allowed values: TRUE, FALSE

DL Initialised

This Boolean parameter set to TRUE indicates m|

v pa

Allowed values: TRUE, FALSE

TOH started
This Boolean parameter set to
Timer of this communication inte

indicates that no Primary Request was executed
cation interface.

gommuni

Allowed values: TRUE, FALSE

010(E)

other

other

eter of

t Hold

ghosis

unique

equest
set to

at this

MS1 Command

This parameter indicates if a MS1 Command like Start MS1, Stop MS1,

Reset MS1 or no MS1 Command was executed at this commun
interface.

Allowed values: Start MS1, Stop MS1, Reset MS1, no Action

Check Properties
This Boolean parameter set to TRUE indicates that a Check Pro

ication

perties

request was executed at this communication interface. This parameter

set to FALSE indicates that no Check Properties request was ex
at this communication interface.

Allowed values: TRUE, FALSE

ecuted
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Master State Clear

This Boolean parameter set to TRUE indicates that the related DP-
Master (Class 1) have set the communication interface in the state
Clear. This parameter set to FALSE indicates that the related DP-Master
(Class 1) have sent no Master State Clear command.

Allowed values: TRUE, FALSE

Red Status1

This parameter contains the redundancy status of the first communication
interface of a redundant DP-Slave. This parameter is composed of the
following subparameters:

Role

This parameter set to Primary indicates th rJ;ication
ackup

indicates that this communication interface ac : interface.

This parameter set to Power On indicates i of the

roles between the two communication inte i§ i (e.q.

at Power On of the DP-Slave).
Allowed values: Primary, Backup

HW Defect

This Boolean parameter se that an HW Defect

Kllowed values: TRUE, FALSE

TOH started
This Boolean parameter set to TRUE indicates that the Output Hold
Timer of this communication interface has been started.

Allowed values: TRUE, FALSE

Red Status2

This parameter contains the redundancy status of the second (redundant)
communication interface of a redundant DP-Slave. This parameter is
composed of the following subparameters:

Role

This parameter set to Primary indicates that the other communication
interface acts as the primary interface. This parameter set to Backup
indicates that the other communication interface acts as the Backup
interface. This parameter set to Power On indicates that the assignment
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of the roles between the two communication interfaces is not finished yet
(e. g. at Power On of the DP-Slave).

Allowed values: Primary, Backup, Power On

HW Defect
This Boolean parameter set to TRUE indicates that an HW Defect of the
other communication interface has been detected.

Allowed values: TRUE, FALSE

Data Exchange
This Boolean parameter set to TRUE indicates that the other

Result(-)
This s6

6.2.3.3.

This service. ma

communication interface is in the data exchange statg.

Allowed values: TRUE, FALSE

Safe State
This Boolean parameter set to TR
communication interface is in the Fail

other

Allowed values: TRUE, FALSE

DL Initialised

t Hold

of the

Diagngsis objects of ‘one DP-slave via a MS0O AR. Additionally the Read Slave Diag $ervice

provid S
the DFT—master (Class 2).

ve and

Table 72 shows the parameters of the service.

Table 72 — Read Slave Diag

Parameter name Req Cnf
Argument M
AREP M
Result(+) S
AREP
Diag Data M
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Parameter name

(2]
]
=

Prm Req

Prm Fault

Cfg Fault

Not Supported
Station Not Ready
Stat Diag

WD On

Sync Mode

@

Freeze Mode

Master Add

Ident Number

Ext Diag Overflow

Ext Diag Flag

Ext Diag Data
Device Related Diagnosis Data
List of Identifier Status

Identifier Status

List of Channel Related Diagnasis Data
Identfier Number
Channel Number

Channel Type

\ o]
tatus Specifier

List of Module Status
Module Status
DXB-Link Status

Status Specifier

(o)

List of DXB-Link Status
Publisher Address
Link Status
Link Error

Red Diagnosis

Red Status
Seq Number
Function

Primary Request

MS1 Command

Check Properties

zzzzzmczzzzgczzzczzzzczzzzzcz@%zzzzzzzzz
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Parameter name

(2]
]
=

Master State Clear
Red Status1

Role

HW Defect

Data Exchange

Safe State

DL Initialised

TOH started

@

Red Status2
Role
HW Defect
Data Exchange
Safe State
DL Initialised
TOH started

Prm Command Ack

Seq Number

Function
Primary Reque

MS1 Commang

HW Defect

Data Exchange

Master State Clear

A

Argument

DL Initialised
TOH started

Revision Number

Result(-)
AREP
Status

= 2 » C§§§§§§§§§§§§§§§§§§§W%§ZEEZ§EZZ

The argument shall convey the service specific parameters of the service request.
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AREP
This parameter is the local identifier for the desired AR.

Result(+)
This selection type parameter indicates that the service request succeeded.

Diag Data
This parameter is composed of the following list elements:

Prm Req
This parameter contains the value of the attribute Prm Req of the MSO ARL entry of
the selected DP-slave.

Prm Fault
This parameter contains the value of the attribute Prm Fault of MSO0 ARL gntry of
the selected DP-slave.

Cfg Fault
This parameter contains the value of the attribute Cfg
the selected DP-slave.

0 L gntry of

Not Supported
This parameter contains the value of the attriblite Not s | entry
of the selected DP-slave.

Station Not Ready
This parameter contains the v
entry of the selected DP-slave.

0 ARL

Stat Diag
This parameter co
the selected DP-sfa

WD On
This parameter\contai
selectedlae.

Sync Mod
This parafete ains\the vglue of the attribute Sync Mode of the MSO ARL gntry of

of the

meter contains the value of the attribute Freeze Mode of the MSO ARL entry

Master Advd
This parameter contains the value of the attribute Master Add of the MSO ARL gntry of

the selected DP-slave.

Ident Number
This parameter contains the value of the attribute Ident Number of the MSO ARL entry
of the selected DP-slave.

Ext Diag Overflow

This Boolean parameter contains the value of the parameter Ext Diag Overflow of the
Set Slave Diag service if not all delivered values of the Diagnosis objects are
contained in this service confirmation. This parameter will be set to TRUE by the AP of
the DP-master (Class 2) if not all delivered values of the Diagnosis objects are
contained in this service confirmation due to storage problems.

Attribute Type: Boolean

Allowed values: TRUE, FALSE
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In case of an overflow condition it is allowed to truncate only at Diagnosis object limits.

Ext Diag Flag
This parameter contains the value of the parameter Ext Diag Flag of the Set Slave
Diag service of the selected DP-slave.

Ext Diag Data
This parameter is composed of the following subparameters:

Device Related Diagnosis Data
This parameter contains the value of the Device Related Diagnosis object of the
selected DP-slave.

List-oftdentifierStat
This parameter is composed of the following list elements:

Identifier Status
This parameter contains the value of the attribute
Identifier Related Diagnosis object of the selected DR

of the
List of Channel Related Diagnosis Data

Identifier Number
This parameter contains the value of the /attribdie [deritifier Number pf one
Channel Related Diagnosis objec ec@i DR

ibute Channel Number pf one

Channel Number
This parameter contains
Channel Related Diagnogi

Channel Type
S hannel

hannel

hannel

This parameter contains the value of the attribute Slot Number of one|Status
objectof thesetectedDBP-stave:

Status Type
This parameter contains the value of the attribute Status Type of one Status
object of the selected DP-slave.

Status Specifier
This parameter contains the value of the attribute Status Specifier of one Status
object of the selected DP-slave.

Status Data
This parameter contains the value of one Status object of the selected DP-
slave.

Module Status Data
This parameter is composed of the following subparameters:
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Status Specifier
This parameter contains the value of the attribute Status Specifier of the
Module Status Data object of the selected DP-slave.

List of Module Status
This parameter is composed of the following list elements:

Module Status
This parameter contains the value of the attribute Module Status of the
Module Status Data object of the selected DP-slave.

DXB-Link Status

This parameter is composed of the followina subparameters:
L L ~J L

Status Specifier
This parameter contains the value of the attribute Stajys SpeCifier) of\th¢ DXB-
Link Status object of a DP-slave.
List of DXB-Link Status
This parameter is composed of the following ljst elg
Publisher Address
This parameter contains the value of the
DXB-Link Status object of a DP-sl
Link Status
This parameter contaj ¢ [ i DXB-
Link Status object of a
Link Error
This parameter B-Link
Red Diagn
This parame
gnosis
coftains\the diagnosis /information of the redundant communication intg¢rfaces
lowing
unique
Allowed values: 0 to 31

Function
This parameter is composed of the following subparameters:

Primary Request

This Boolean parameter set to TRUE indicates that a Primary Request
was executed at this communication interface. This parameter set to
FALSE indicates that no Primary Request was executed at this
communication interface.

Allowed values: TRUE, FALSE

MS1 Command

This parameter indicates if a MS1 Command like Start MS1, Stop MS1,
Reset MS1 or no MS1 Command was executed at this communication
interface.
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Allowed values: Start MS1, Stop MS1, Reset MS1, no Action

Check Properties

This Boolean parameter set to TRUE indicates that a Check Properties
request was executed at this communication interface. This parameter
set to FALSE indicates that no Check Properties request was executed
at this communication interface.

Allowed values: TRUE, FALSE

Master State Clear
This Boolean parameter set to TRUE indicates that the related DP-

> state
Clear. This parameter set to FALSE indicates that th Master
(Class 1) have sent no Master State Clear comm
Allowed values: TRUE, FALSE
Red Status1
This parameter contains the redundancy munication

interface of a redundant DP-Slave. T composed |of the
following subparameters:

Role
This parameter
interface acts ag

r&ication
ackup
lopsinterface Jacts as the Backup interface.
On indicates that the assignment|of the
fion interfaces is not finished ye{ ( e. g.

et to TRUE indicates that an HW Defect|of this

Bafe State
This Boolean parameter set to TRUE indicates that this commur]ication

interface-is-in-the Eail Safe state.

Allowed values: TRUE, FALSE

DL Initialised
This Boolean parameter set to TRUE indicates that the DL parameter of
this communication interface has been loaded.

Allowed values: TRUE, FALSE

TOH started
This Boolean parameter set to TRUE indicates that the Output Hold
Timer of this communication interface has been started.

Allowed values: TRUE, FALSE
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Red Status2

This parameter contains the redundancy status of the second (redundant)
communication interface of a redundant DP-Slave. This parameter is
composed of the following subparameters:

Role

This parameter set to Primary indicates that the other communication
interface acts as the primary interface. This parameter set to Backup
indicates that the other communication interface acts as the Backup
interface. This parameter set to Power On indicates that the assignment
of the roles between the two communication interfaces is not finished yet
(e. g. at Power On of the DP-Slave).

Allowed values: Primary, Backup, Power On

HW Defect
This Boolean parameter set to TRUE indicateé
other communication interface has been dete

{ of the

Allowed values: TRUE, FALSE

Data Exchange
This Boolean parameter se
communication interface is in t

that the| other

Allowed values:

Safe State

This Boolean TRUE indicates that the| other

Safe state.

et to TRUE indicates that the DL paramleter of
interface has been loaded.

an parameter set to TRUE indicates that the Outpyt Hold

This selection type parameter indicates that the parameter Red Diggnosis
' i i . This

parameter is composed of the following subparameters:

Seq Number
This parameter contains the Sequence Number necessary for the unique
identification of the received Prm Command Ack.

Allowed values: 0 to 31

Function
This parameter is composed of the following subparameters:

Primary Request
This Boolean parameter set to TRUE indicates that a Primary Request
was executed at this communication interface. This parameter set to
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FALSE indicates that no Primary Request was executed at this
communication interface.
Allowed values: TRUE, FALSE

MS1 Command

This parameter indicates if a MS1 Command like Start MS1, Stop MS1,
Reset MS1 or no MS1 Command was executed at this communication
interface.

Allowed values: Start MS1, Stop MS1, Reset MS1, no Action

Check Properties

This Boolean parameter set to TRUE indicates that/a CF perties
request was executed at this communication interface. . bmeter
set to FALSE indicates that no Check Propertig ecuted

at this communication interface.
Allowed values: TRUE, FALSE

Master State Clear
This Boolean parameter set to
Master (Class 1) have set thg

d DP-
state
Master

Red Status1
This parameter cont S oy status of the first communjication
interfaceef a re of the

Primary indicates that this commur&ication
primary interface. This parameter set to Backup
ymmunication interface acts as the Backup interface.

et to Power On indicates that the assignment]|of the
een the two communication interfaces is not finished yef ( e. g.

ed values: Primary, Backup, Power On

W _Defect
Khis Boolean parameter set to TRUE indicates that an HW Defect|of this
ommunication interface has been detected.

Allowed values: TR1 II:, EALSE

Data Exchange
This Boolean parameter set to TRUE indicates that this communication
interface is in the data exchange state.

Allowed values: TRUE, FALSE

Safe State
This Boolean parameter set to TRUE indicates that this communication
interface is in the Fail Safe state.

Allowed values: TRUE, FALSE
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DL Initialised
This Boolean parameter set to TRUE indicates that the DL parameter of
this communication interface has been loaded.

Allowed values: TRUE, FALSE

TOH started
This Boolean parameter set to TRUE indicates that the Output Hold
Timer of this communication interface has been started.

Allowed values: TRUE, FALSE

Red Status2
This parameter contains the redundancy status of the d (redyndant)
communication interface of a redundant DP-Slaveg parameter is

composed of the following subparameters:

RoIe

Backup
Backup
ignment
ed yet

interface acts as the primary interface
indicates that the other communicati
interface. This parameter set to Powe

of the

toNTRUE indicates that the other communication

indicates that the| other

L Initialised
This Boolean parameter set to TRUE indicates that the DL paramleter of
the other communication interface has been loaded

Allowed values: TRUE, FALSE

TOH started
This Boolean parameter set to TRUE indicates that the Output Hold
Timer of this communication interface has been started.

Allowed values: TRUE, FALSE

Revision Number
This parameter contains the value of the Revision Number of the selected DP-
slave.

Result(-)
This selection type parameter indicates that the service request failed.
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Status
This parameter contains the reason for the failure.

Allowed values: RE, DS, UE, RS, NA, NR, RR

6.2.3.3.4 New slave diag

This service may be used by a DP-master (Class 1) to indicate to the application that new
received values of the Diagnosis objects of one assigned DP-slave which is related to the
MSO AR, is present. Additionally this service may be used to indicate that new diagnosis
information provided by the DP Application Layer of the DP-slave or the DP-master (Class 1)
is present.

Table T3 shows the parameters of the service.

Table 73 — New Slave Diag

Parameter name Ind

Argument M <
AREP
CREP m
Argument

The argument shall convey the servic

AR
Thi

EP

CR
Thi

6.2.4
6.2.4.1

The alarm modelallo master
(Class icit via the
MS1 AR.

Figure he DP-

master
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Alarm Notification.cnf A A plarm Ack.ind
Alarm Notification.req¢ *Alarm Ack res
DP-Slave
DP-Master (Class 1)
Alarm Notification.ind ¢ ¢Alarm Agk.onf

For thg transmission of an alarm the following caohditions } fulfilled:

- |the DP-slave has to be in the data excha
- |the MS1 AR has to be open
- |the corresponding alarm type h

the limjt of active alarms 1s

In add|tion to the alar (NgMmjssi aqnel Related and/or Identifier Related Diggnosis
may bg¢ issued ide p

Two al i ; 1 (8ee 6.2.10.3.1) are defined:

— onl m type can be active at the same time (Type Mode)

— seV dependent of the type can be active at the samp time
(SHg

The 8 ) and the DP-slave shall implement the Type Mode and may

additiopally imptemen} the Sequence Mode if alarms are supported. Alarms will be queued.

The alarm temains active until the DP-master (Class 1) explicitly acknowledges the alafm.

The alarm acknowledgement is either performed via the CR, that conveys the Read and Write
service, or optionally via a separate CR on the MS1 AR. With this latter feature, the alarms
will not be delayed by read and write services.

The following alarm types are defined. They may be extended specific to the manufacturer:

Diagnosis Alarm
A diagnosis alarm signals an event within a module, for instance overtemperature, short
circuit, etc.

Process Alarm
A process alarm signals the occurrence of an event in the connected process, for instance
upper limit value exceeded.
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Pull Alarm
A slot signals the withdrawal of a module.

Plug Alarm
A slot signals the insertion of a module.

Status Alarm
A status alarm signals a change in the state of a module, for instance run, stop or ready.

Update Alarm
An update alarm signals the change of a parameter in a module e.g. by a local operation or a
remote access.

Alarm class specification

Template

: Alarm ASE
: ALARM DATA
: not used

PARENT CLASS: TOP
ATTRIBUTES:

. Key Attributes: Identifier

. Attribute: Add Ack

. Attribute: Alarm Spegifi

. Attribute: Alarm Data ti

. OpsService:

. OpsService:

Attributes

y attribute is co of the
slot and the alar

Allowed values for

The allowed valu shown in Table 74.

Table 74 — Alarm type

Value Meaning
1 Diagnosis Alarm
2 Process Alarm
3 Pull Alarm

4 Plug Alarm
5 Status Alarm
6 Update Alarm

32-126 | Manufacturer Specific

Add Ack

This attribute indicates to the DP-master (Class 1) that this alarm requires an additional User
acknowledgement. This can be done for instance by a write service. The alarm remains active
after the Alarm Ack.

The allowed values are shown in Table 75.
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Alarm

Specifier

Table 75 — Add Ack

Value Meaning

TRUE | additional acknowledgement required

FALSE | no additional acknowledgement required

This attribute specifies additional alarm information.

The allowed values are shown in Table 76.

Alarm

Record
used.

6.2.4.2.

For the

— Se

— For

De

6.2.4.3

6.2.4.3.

This s
(Class
param

Table 76 — Alarm specifier

Value

N
Meaning /\<
no further differentiation \ \

Alarm appears and the related module is disturged \

Alarm disappears and the related moduleye‘s\no\{urthﬁrﬁmrx

Alarm disappears and the related module&t\ill\cﬁ%r&e@\

Data Description
This aftribute may contain either a Simple Data
Data Description. For data de

pters.of the s

rvice.

rray Data Descriptipn or a
in [IEC 61158-5-10,( 5.1 is

ect of one type shall be invoked
e total length of 59 octets. The attribute Alarn Data

ransfer an alarm notification from the DP-slave to the DP-master
shall only be used in conjunction with the MS1 AR. Table 77 shqws the
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Table 77 — Alarm notification

Parameter name Req Ind Cnf
Argument M M(=)

AREP M M(=)

Slot Number M M(=)

Alarm Type M M(=)

Seq Nr M M(=)

Add Ack M M(=)

Alarm Specifier M M(=)

Alarm Data U C(=)
Result(+) S
AREP

Slot Number 3/\\
Alarm Type </N\
Seq Nr %\
Result(-) S
AREP P Q\A >
Slot Number \_,M)\/
Alarm Type M
Seq Nr (g M

[Saf N\ D |
N
N

Argument

The argument s@

AREP
This paramete

Sigt Numbe
This para G Ainst ect.

This para

Seq Nr
ThiE parameter is used as an unique identifier for the transaction of an alarm noti1ication
by Appticationm tayer.

Allowed values: 0 to 31

Add Ack
This parameter contains the value of the attribute Add Ack of the Alarm Data object.

Alarm Specifier
This parameter contains the value of the attribute Alarm Specifier of the Alarm Data
object.

Alarm Data
This parameter contains the value of the Alarm Data object.

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

Status
This parameter contains the reason for the failure.

Allowed values: MSAL1S_Stopped, Not_Enabled, Limit_Expired, Sequence_Nr_Pending,
No_Start

6.2.4.3.2 Alarm ack

This service is used by the DP-master (Class 1) to acknowledge the reception of an alarm

notificg = ; pnly be
used in conjunction with the MS1 AR.
Table T8 shows the parameters of the service.
Table 78 — Alarm Ack
AN
Parameter name Rsp }}{n
Argument ‘\>
AREP
Slot Number G >
Alarm Type \)
Seq Nr
Result S S
ARE M M(=)
M M(=)
M M(=)
M M(=)
S S
M M(=)
M M(=)
M M(=)
M M(=)
Argument
The argument-shallconveytheservicespeciicparametersofthe servicerequest
AREP

This parameter is the local identifier for the desired AR.

Slot Number
This parameter contains the value of the attribute Slot Number of the of the previously
received Alarm Data object.

Alarm Type
This parameter contains the value of the attribute Alarm Type of the previously received
Alarm Data object.

Seq Nr
This parameter contains the sequence number of the previously received alarm
notification.
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Allowed values: 0 to 31

Result(+)
This selection type parameter indicates that the service request succeeded.

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

6.2.5 Context ASE

6.2.5.1 Overview

\P of a

signal) [ - [ ‘ he al object
and/or j i i e AP/bB master
(Class|1). - ide i jex r more
flexibil j . z i these
objectg wi i - idati the AP
of the

4tion of

bbjects
master
has to
he DP-

f input
t ASE
ave will
ation of

v e real
conf|gurat|on of the DP slave may be read by a DP master (Class 2) W|th the related service.

The DXB-Subscribertable object in conjunction with the MSO Configuration Elements object
provides the information the Subscriber needs to map the output data of the DP-master
(Class 1) and/or the subscribed Input Data of one or more Publisher to the data areas of the
Output Data Elements of the DP-slave.

The User shall check the contents of the DXB-Subscribertable provided with the Check User
Prm service or Check Ext User Prm service and the configuration information provided with
the Check Cfg service. In case of a positive result of these checks the User shall extract the
necessary information from the DXB-Subscribertable the DP Application Layer needs for
subscription. The User shall load this information with the Load CRL DXB Link Entries
service.
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For this mapping the following rules shall apply:

The data areas of an Output Data Element may be assigned:

— completely to the DP-master (Class 1) (default) or

— partially to the DP-master (Class 1) and partially to one or more Publisher or

— completely to one or more Publisher.

The lowest level of mapping information contained in the DXB-Subscribertable is one octet, no
bit mapping will be supported.

It is allowed that for one or more data areas of an Output Data Element\no values are

provided from the DP-master (Class 1) or from a Publisher. For the default
values|(zero) shall be used.

A datalarea of an Output Data Element shall always be supplied ne DP-
mastern (Class 1) or by a Publisher. It is not allowed to provide yalue a data
area of an Output Data Element

Variatipns of the data areas (length of the Output Da master
(Class|1) may be achieved by variations of the Si ription
for thig§ Output Data Element.

For those Output Data Elements of aNDP-& bm the
DP-master (Class 1) the attribute Length xtended Output Data Desg¢ription
(no Odtput Data) shall be set to zero. \ es no Output Data will be trangferred
from tHe DP-master (Class 1).

The data areas of an O ent whick”“are usually assigned to the DP-master
(Class| 1) should be p 3 g . In this cgse no
mapping informati:n is 3 i 3<Subscribertable (default mapping).

The following che ed for each module at the Subscriber depending on
the infprmation p Cfg service and the information contained|in the
DXB-Slubscribertg

Case 1:

The lepgth the Simple or Extended Output Description of a module is set {o zero
(no Outpu e DP-master (Class 1)) and the DXB-Subscribertable contains at least
one e gule“then the following rules shall be applied

— The sumJof theéngth given in the attribute Length Data Area of the entries in th¢ DXB-

Subscribertable for the Simple or Extended Output Data Element shall be the length of the

Simple or Extended Output Data Element, if there exist an enfry for each dafa area of the
Output Data Element.

— Overlapping of the values of the attributes Offset Data Area and Length Data Area of the

ent

ries in the DXB-Subscribertable for this Output Data Element is not allowed.

— The DXB-Subscribertable shall not contain any DXB Subscriber Entry of the DP-master
(Class 1) (Master Data) for this Output Data Element.

— Not covered data areas of the Output Data Element shall be supplied with default values.

Case 2:

The length indicated in the Simple or Extended Output Description of a module is unequal to
zero and smaller than the complete length of the Output Data Element (parts of the Output
Data for this Output Data Element will be provided by the DP-master (Class 1)) and the DXB-
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Subscribertable contains at least one entry for this module then the following rules shall be
applied:

— The sum of the values of the attributes Length Data Area of the DXB Subscriber Entries in
the DXB-Subscribertable of the DP-master (Class 1) (Master Data) shall be equal the
length given in the Simple or Extended Output Data Description of this Output Data
Element.

— If the DXB-Subscribertable contains no entries for the DP-master (Class 1) (Master Data)
the values for this Output Data Element from the DP-master (Class 1) shall be mapped to

the

first data areas of this Output Data Element (default mapping).

— The mapping of the subscribed data of the Publisher shall be done according to the

ent nnnnn thao DYPR innnnnlr\nrl'nlr\lc.

— Ov

oo T Tt o7y Do T o T iocTtaoT

entries in the DXB-Subscribertable for this Output Data Elemen

wit
— No

Case 3:

The le
length
provid

— Theé DXB-Subscribertable shall cont

The C

AR. THis may be done by a DP-master (

The le

ngth indicated in the Simple or Extended Output DeScri
of the Output Data Element (all Output Dats
d by the DP-master (Class 1)) then the following

ntext ASE also provides the m

variatipns of assignments/of

The Context ASE is u

DP-mgster (Clasgng) a
associftion exc

The fo

servicgs.

6.2.5.2
6.2.5.2.

6.2.5.2.1.

This ¢
itself a

of the
so not

lues.

to the
will be

e MSO

Dssible

AP of a
n. This

h of its

ass”specifies the object for the parameter data that may be related to the DH

P-slave

nd/or to the modules of the DP-slave.

The MSO User Parameter object is described by the following template:

DP ASE: Context ASE
CLASS: MSO0 User Parameter

CLASS ID: not used
PARENT CLASS: TOP
ATTRIBUTES:

1

(m) Key Attribute:  Implicit

2. (o) Attribute: User Prm Data

2.1. (o) Attribute: Device Related User Parameter

211 (m) Attribute: Data Description

2.2. (o) Attribute: List of Module Related User Parameter
221 (m) Attribute: Data Description

SERVICES:
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(m) OpsService: Check User Prm
(m) OpsService: Check User Prm Result

6.2.5.2.1.2 Attributes

Implic

it

The attribute Implicit indicates that the User Parameter object is implicitly addressed by the
services.

User Prm Data
This attribute is an aggregate of the Device and/or List of Module Related User Parameter

and is

composed of the following elements.

Device Related User Parameter

Thi

Lisit of Module Related User Parameter

Thi
mo

6.2.5.2.1.3

For thg i

— The¢ MSO User Par
the| device a
Related Use

— The¢ MSO User
TR
to

6.2.5.2.2.

In con
device
identifi

5 attribute is composed of following elements:

Data Description
This attribute contains either a Simple Data Description or @&
or a Record Data Description. For data description the ten
10, 5.1 is used.

5 attribute is composed of following list elements g af gOrrespond
dule).

Data Description
This attribute contains either 3
or a Record Data Description.
10, 5.1 is used.

ription
158-5-

s to a

ription

1568-5-

234 if
Viodule

set to
is set

for the

[rast to the MSO User Parameter object this class defines separate objects

cation and assignment.

unique

This structuring should be used by enhanced devices with a high variation of parameters
which may not be present in every application. This object is mandatory for DP-slaves which
support the Isochronous Mode and for the conveyance of the DXB-Linktable.

The MSO Structured User Parameter object is described by the following template:

DP ASE: Context ASE
CLASS: MSO0 Structured User Parameter
CLASS ID: not used
PARENT CLASS: TOP
ATTRIBUTES:

1.
2.

(m) Key Attribute: Identifier
(m) Attribute: Structured User Prm Data
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2.1. (s) Attribute: Device Related User Parameter
2.1.1 (m) Attribute: Data Description

2.2. (s) Attribute: Module Related User Parameter
2.2.1 (m) Attribute: Data Description

SERVICES:

1. (m) OpsService: Check User Prm

2. (o) OpsService: Check Ext User Prm

3. (m) OpsService: Check User Prm Result

4, (o) OpsService: Check Ext User Prm Result
6.2.5.2.2.2 Attributes

Identifier

This key attr|bute is composed of Slot Number and Prm Data Type to |nd|cate the number of
the slg d y ucto

contair
are Depi

Attribufe Type of Slot Number: Unsigned8
Allowef values for Slot Number: 0 to 244

Attribufe Type of Prm Data Type:

The allowed values of Prm Data Type are shown in T/able.79.
Tab& /{3} t p
Value Mea
129 ParaN&\Qata

MaNactu r\Sg))aéific

Structlred User Prm ata
This aftribute contains ®

attribute Ident|f|§d
Device Relat S

Thik attribute i

by the

ription
158-5-

Moidule Re

Thik attribute tsscgmposed of following elements.

|Data Description
This attribute contains either a Simple Data Description or an Array Data Description
or a Record Data Description. For data description the template given in IEC 61158-5-
10, 5.1 is used.

6.2.5.2.2.3 Invocation of the MSO0 structured user parameter object

For the invocation of the MSO Structured User Parameter object the following rules apply:

— MSO0 Structured User Parameter objects shall exist only if the device attribute DPV1 is set
to TRUE.

— The MSO0 Structured User Parameter objects may be provided with the Check User Prm
service if the parameter Prm Structure provided with the Check User Prm service is set to
TRUE.
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The description of all MSO Structured User Parameter objects shall not exceed the total
length of 230 octets if the values are provided with the Check User Prm service. The
attribute Data Description has to be set accordingly.

The description of all MSO Structured User Parameter objects shall not exceed the total
length of 240 octets if the values are provided with the Check Ext User Prm service. The
attribute Data Description has to be set accordingly.

Several MSO Structured User Parameter objects may be invoked in a DP-slave.

Only one MSO Structured User Parameter object of the same type shall be invoked for
each slot.

6.2.5.2.3 DXB-linktable class specification

6.2.5.2.3.1 Template
This class specifies the entries of the DXB-Linktable. Each entry ifies\ a “Rublisher the
Subscliber has to subscribe from.
The DXB-Linktable object is described by the following template?
DP ASE: Context ASE
CLASS| DXB-Linktable
CLASS|ID: not used
PARENT CLASS: TOP
ATTRIBUTES:
1. (m) Key Attribute: Implicit
2. (m) Attribute:
2.1. (m) Attribute:
2.2. |(m) Attribute:
2.3. |(m) Attribute:
2.4, (m) Attribute:
SERVICES
1. ) OpsServicg;
2. OpsSerV|c
3. (
4.
6.2.5.2.3.
Implic
The afftribute |mplicit\ing : a1t A -Li i is i ici by the
servicgs.
List of
This aftribute i
Publisher-Address
This aftribute indicates the DL-address of a DP-slave (Publisher) the Subscriber shall
suljscribe from. The following rules shall apply for this attribute:

A value between 0 and 125 represents a valid Publisher address and therefore an active
DXB-Link.

Attribute Type: Unsigned8
Allowed values: 0 to 125

Input Data Length Publisher
This attribute defines the number of octets of the Simple or Extended Input Data object of
the related Publisher.

Attribute Type: Unsigned8

Allowed values: 1 to 244
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Source Offset Publisher

010(E)

This attribute defines the beginning (offset) of the subscription within the Simple or

Extended Input Data object of the related Publisher given by the attribute Pu
Address.

Attribute Type: Unsigned8
Allowed values: 0 to 243

Length

blisher

This attribute defines the number of octets the Subscriber shall subscribe from the related

Publisher starting at the offset given in the attribute Source Offset Publisher.

Attfibute Type: Unsigned8

Allpwed values: 1 to 244

6.2.5.2.3.3 Invocation of the DXB-linktable object
For thg invocation of the DXB-Linktable object the following

— The¢ DXB-Linktable object shall exist only if the devic
set|{to TRUE.

— Only one entry for each Publisher shall be coptainedi

— The¢ values for the DXB-Linktable
if tie parameter Prm Structure provided

bervice
RUE.

— Th : octets
if the values of the DXB-Linktable(obj ed with the Check User Prm slervice.
ThI attribute List of DXE < ‘ )

— The¢ description of theNDXB Qbj all ot exceed the total length of 240 octets
if the values of t j ¢ provided with the Check Ext Us¢r Prm
seryice. The attribute Ljst 5 ntries has to be set accordingly.

— Only one D@ irwoked in a DP-slave.

— The DXB-Linktabie ‘apject st e invoked in a DP-slave if no DXB-Subscribrtable

object is invoke

6.2.5.2.4 DX ' i table class specification

entries of the DXB-Subscribertable. Each entry specifies the so
aster (Class 1), and the related mapping information needed to t
a to the data areas of an Output Data Element of the related mod

Publisher or_tRe<DP-
the cofrespondent™da

urce, a
ransfer
ile.

The DXB-Subscribertable object is described by the following template:

DP ASE: Context ASE

CLASS: DXB-Subscribertable

CLASS ID: not used

PARENT CLASS: TOP

ATTRIBUTES:

1. (m) Key Attribute: Implicit

2. (m) Attribute: List of DXB Subscriber Entries
2.1. (s) Attribute: Publisher Address

2.1.1. (m) Attribute: Input Data Length Publisher
2.1.2. (m) Attribute: Source Offset Publisher
2.2. (s) Attribute: Master Data

2.21. (m) Attribute: Source Offset Master

2.3. (m) Attribute: Dest Slot Number

24. (m) Attribute: Offset Data Area

2.5. (m) Attribute: Length Data Area
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SERVICES:

1.

(m) OpsService: Check User Prm

2. (o) OpsService: Check Ext User Prm

3. (m) OpsService: Check User Prm Result

4. (o) OpsService: Check Ext User Prm Result
6.2.5.2.4.2 Attributes

Implicit

The attribute Implicit indicates that the DXB-Subscribertable object is implicitly addressed by
the services.

List of
This at

DXB Subscriber Entries
tribute is composed of the following list elements.

Pu
Thi
sha

AV
DX

Att

Allg

Input Data Length Publisher

Thi
the

Att
Allg

So
Thi

Exrnded In
Address.

Attri

blisher Address
5 selection attribute indicates the DL-address of a DP-slave (P
Il subscribe from. The following rules shall apply for this attrip

alue between 0 and 125 represents a valid Publisher ad
B-Link.

ibute Type: Unsigned8
wed values: 0 to 125

rxtended Input Data of
related Publisher.

ibute Type: Unsigned8

5 attribute defi of the subscription within the Sim

Source Offset Master
This attribute defines the beginning (offset) within the Output Data of the DP-master
(Class 1).

Attribute Type: Unsigned8

Allowed values: 0 to 243

Dest Slot Number
This attribute indicates the Slot Number of the module to which the subscribed values of
the Input Data object of the addressed Publisher or the values of the addressed Output
Data of the related DP-master (Class 1) shall be mapped.

Attribute Type: Unsigned8

Scriber

active

ject of

ple or
blisher
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Allowed values: 0 to 244

Offset Data Area

010(E)

This attribute defines the beginning (offset) within the Output Data of the module (data

area) to which the subscribed values of the Input Data object of the addressed Pu

blisher

or the values of the addressed Output Data of the related DP-master (Class 1) shall be

mapped.

Attribute Type: Unsigned8
Allowed values: 0 to 244
Le

This attribute defines the number of octets from the related Publisher
sullscribe to, starting at the offset given in the attribute Source Offse i N ¢
a Hublisher. If the data shall be derived from the DP-master (Class & stanting o
given in the attribute Source Offset Master.

The subscribed values of the Input Data object of the addr
theladdressed Output Data of the related DP-master (Clz
arela of the module given in the attributes Dest Slot N
related DXB Subscriber Entry.

Attribute Type: Unsigned8

Allpwed values: 1 to 244

6.2.5.2.4.3 Invocation of the DXB-su

For thg i

iBertable object shall not exceed the total length
bscnbertable object are provided W|th the Chec

ubscribg

r shall

ues of
e data
of the

er Prm

g set to

of 230
k User

of 240
ck Ext

— Tht BDXB-Subscribertable object shall only be invoked in a DP-slave if no DXB-LiTktabIe
I

objectis invoked and vice versa

6.2.5.2.5 IsoM parameter class specification

6.2.5.2.5.1 Template

This class specifies the necessary parameter for a DP-slave to operate in the Isochronous

Mode.

The IsoM Parameter object is described by the following template:

DP ASE: Context ASE
CLASS: IsoM Parameter

CLASS ID: not used
PARENT CLASS: TOP
ATTRIBUTES:

1. (m) Key Attribute:  Implicit
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2. (m) Attribute: TBASE DP

3. (m) Attribute: Top

4. (m) Attribute: TMAPC

5. (m) Attribute: TBASE 10

6. (m) Attribute: T -

7. (m) Attribute: To

8. (m) Attribute: Tpx

9. (m) Attribute: TPLL W

10. (m) Attribute: TPLL D

SERVICES: B

1. (m) OpsService: Check User Prm

2. (0) OpsService: Check Ext User Prm

3. (m) OpsService: Check User Prm Result

4. (o) OpsService: Check Ext User Prm Result
6.2.5.2.5.2 Attributes

Implicjt

The atfribute Implicit indicates that the IsoM Parameter objec dressed|by the
servicgs.

TBASE_DP

This aftribute indicates the time base (in units of 1/1

Allowed values: 375, 750, 1 500, 3 000, 6 00Q
standafrd Isochronous Mode)

pbry for

Tpp
This aftribute indicates the time Tpp
the Isgchronous DP cycle:

arts of

— synchronization messag
— cydlic services (D
— acyclic servi@M
— token (TOK)

— spdre time (RE
Attribute Type: U

Allowe[d

TMAPC
This aftributesindi the Master Application Cycle Time (in units of Tpp) the applicgtion of

the DH-master (Clasg 1) needs to process an application task completely. From Isochfonous
point of wiew there is exactly one user task to control the isochronous part of application.

Allowed values: 1 to 14

TBASE_IO
This attribute indicates the time base (in units of 1/12us) for the times T| and Tp of the DP-

slave.

Allowed values: 375, 750, 1 500, 3 000, 6 000, 12 000 (the value 1 500 is mandatory for
standard Isochronous Mode)

T
This attribute indicates the time Tj (in units of TBASE_|0) for the DP-slave.

Allowed values: 0 (special case), 1 to 216 - 1
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To
This attribute indicates the time T (in units of TBASE_|0) for the DP-slave.

Allowed values: 0 (special case), 1 to 216 - 1

Tbx
This attribute indicates the time Tpx (in units of 1/12us) for the DP-slave.

Allowed values: 0 (special case), 1 to 232 - 1

Allowel values: 1 to 216 - 1 (default value 12)

TpLL_Pp
This atftribute indicates the time Tp_p (in units of 1/12us) for the R

Attribute Type: Unsigned16
Allowe[d values: 0 to 216 - 1

6.2.5.2.5.3

For the

of the

- |The values of theNso br Prm
vice is
set to TRUE.

- |The valu@
Prm service.

Only o

t User

6.2.5.2.
6.2.5.2.6.

This cl ver.

The Timé/AR Parameter object is described by the following template:

DP ASE: Context ASE

CLASS: Time AR Parameter

CLASS ID: not used

PARENT CLASS: TOP

ATTRIBUTES:

1. (m) Key Attribute: Implicit

2. (m) Attribute: Clock Sync Interval

3. (o) Attribute: CS Delay Time
SERVICES:

1. (m) OpsService: Check User Prm

2. (o) OpsService: Check Ext User Prm

3. (m) OpsService: Check User Prm Result
4. (o) OpsService: Check Ext User Prm Result
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6.2.5.2.6.2 Attributes
Implicit

The attribute Implicit indicates that the Time AR Parameter object is implicitly addressed by
the services.

Clock Sync Interval
This attribute contains the value for the attribute clock synchronization interval of the ARL of
the DP-slave operating as time receiver.

Allowed values: 1 to 216 - 1; Default value: 1 000

Time Base: 10 ms

CS Dejay Time
This aftribute contains the value for the attribute CS Delay Time of the AR
operat|ng as time receiver.

f the DP-slave

Default value: 0

Type: Network Time Difference

6.2.5.2.6.3 Invocation of the Time AR parametgr obje

For the

(0]
(2]
Q
<
(0]
—
o
(o
(0]
o
o
D
<
9%
o

- |The Time AR Parameter obje
correspondent DP-slave is set to

- |The values of the Time AR P ram?r objet

of the

be provided with the Check User
bervice

a

Prm service if the parameter P
is set to TRUE.

t User
Prm service.

Only ope Time AR
6.2.5.2.
6.2.5.2.7.

The M

DP ASE:
CLASS;:

Context ASE
iguration Elements

CLASS|ID: not used

PARENT CLASS: TOP

ATTRIBUTES:

1. (m) Key Attribute:  Implicit

2. (m) Attribute: List of Cfg Data

2.1. (o) Attribute: Input Data Reference
2.2. (o) Attribute: Output Data Reference
2.3. (o) Attribute: Manufacturer Specific Data
24. (o) Attribute: Module Name
SERVICES:

1. (m) OpsService: Set Cfg

2. (m) OpsService: Get Cfg

3. (m) OpsService: Check Cfg

4. (m) OpsService: Check Cfg Result
6.2.5.2.7.2 Attributes

Implicit

The attribute Implicit indicates that the MSO0 Configuration Elements
addressed by the services.

object is

implicitly
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List of Cfg Data

This attribute is an aggregate of the configuration data of a DP-slave which is described by
Cfg Identifier or Special Cfg Identifier. It shall contain at least one Cfg Data entry. A Cfg Data

entry consists of the following attributes.

Input Data Reference
Reference to an Input Data Element of a Simple or an Extended Input Data object.

Output Data Reference

Reference to an Output Data Element of a Simple or an Extended Output Data object.

Manufacturer Specific Data

This—attribute contains a manufacturer clnpr‘ifi(‘ addition to the Inpnf and/or ﬂln‘pl

Reference attributes. The contents are device specific or module specific.
Attribute Type: Octet string

Mojdule Name
This attribute defines a name of a list element.

Attribute Type: Visible String(32)

6.2.5.2.7.

For the

Implicit
No Add Change
New Slave Add
Attribute; Rem Para
Attribute: Data Description

OpsService: Set Slave Add
Attributes

Implicit
The attribute Implicit indicates that an Remanent Parameter object is implicitly addressed by
the service.

No Add Change

t Data

s. The

This attribute specifies whether it is allowed to change the DP-slave address again. After the
initial reset the DP-slave DL-address will be set to the default address (126) and the attribute
No Add Change will be set to FALSE. To change this attribute from TRUE to FALSE an initial

reset of the DP-slave is necessary.

Allowed values: FALSE, TRUE
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New S
This at

lave Add
tribute contains the address of the DP-slave which is to be set.

Attribute Type: Unsigned8

Allowe

d values: 0 to 125

Rem Para
This attribute contains parameters to be stored permanently.

Data Description
This attribute may contain either a Simple Data Description or an Array Data Description

or

Record Data Description. For data description the template given in IEC 6115

-5-10,

5.1

6.2.5.2.

For the

The Rq
hag

6.2.5.2.

6.2.5.2

The M

DP ASE:
CLASS;:

CLASS
PAREN
ATTRIE
1.
2.
2.1.
3.
3.1.
4.
SERVI(
1.
2.

6.2.5.2.9.

Implic
The at

is used.

8.3 Invocation of Rem Para object
invocation of the Remanent Parameter object the following

Only one Remanent Parameter object shall be invok

emanent Parameter object shall not exceed 24; Data Desq

to be set accordingly.

9 MS2 user parameter clas
.9.1 Template

52 User Parameter object is described by wing template:

ID:
T CLASS:

BUTES:
(m) Ke
Attribute;

the ser

ription

ribute Implicit indicates that the MS2 User Parameter object is implicitly addres

sed by

Vices.

Features Supported
This attribute is composed of the following list elements:

Supported Feature
This attribute reflects the actual features on the MS2 AR of a DP-slave. The DP-master
(Class 2) and the DP-slave inform each other about the supported service functionality.
The DP-slave and the DP-master (Class 2) have the possibility to adjust their functionality
according to the requirements. The User application of the DP-master has to decide if the
reported functionality is sufficient or not.

The allowed values are shown in Table 80.
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Table 80 — Supported feature

Value Meaning

1 Read and Write service supported

2 to 16 |reserved for further features

Profile Features Supported
This attribute is composed of the following list elements:

Supported Profile Feature

This attribute reflects the actual profile features on the MS2 AR of a DP-slave. The DP-
e (C 2 DP f s s e ftefeptures.

Lmber.

blity is

The User application of the DP-master has to decide if the re
sufficient or not.

The¢ allowed values are shown in Table 81.

Table 81 — Supported profiledea

Value Meani};é

1to 16 |feature to be ;ieﬁr\gdg(y}!romes

Profild Ident Number
The aftribute Profile Ident Number contain i i i on. All
device ioT r. The
Profile cific or
author

Attribu

6.2.5.2.9.

For thg ed:

Only o

6.2.5.2

6.2.5.2

This cl3ss specifies_the status of the redundant communication interfaces of a DP-slave and the state
of a prdvious_providedSwitchover command.

The following template describes the Red Context object:

DP ASE: Context ASE

CLASS: Red Context

CLASS ID: not used

PARENT CLASS: TOP

ATTRIBUTES:

1. (m) Key Attribute: Communication Interface Identifier
2. (m) Attribute: Role

SERVICES:

1. (m) OpsService: Check User Prm

2. (m) OpsService: Check User Prm Result

6.2.5.2.10.2 Attributes
Communication Interface ldentifier
This attribute identifies uniquely the communication interface.
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Role
This attribute defines the actual role of the communication interface.

Allowed values: Primary, Backup, Power On

Table 82 — Role

Value Meaning

Primary At the primary interface there exists no constraints between the
communication interface and the ASE's.

Rar‘ku'n In case of Rnr‘ku'n the fnllnwing items hetween the communication interface
and the ASE's are active:

Diagnosis ASE (all services)

Context ASE (Check User Prm, Check Ext User Prm, Che€k )
Process Data ASE (all services, only via MS2 AR) \/
Load Region ASE (all services, only via MS2 AR)

Function Invocation ASE (all services, only vi@éﬁ\A ) \

Power On In case of Power On the following items n c%k&mu iW
interface and the ASE's are active:

Diagnosis ASE (all services)

Context ASE (Check)dsgr Prm@

6.2.5.2

For the

— Th¢ Red Context o E.

— Fonl each communi

6.2.5.3

6.2.5.3.

The [ valid
paramegterization | ] i tion of
the UsprF i is only
issued Fvice.

The C ’ g of the
servicg Check User Prm Result shall be set to FALSE) by the application of the DP-glave if
the followihg conditions are met:

— the parameter Prm Structure is set to FALSE and the parameterization data (User Prm
Data) are not allowed or not acceptable by the application of the DP-slave

— the parameter Prm Structure is set to TRUE and at least one of the MS0O Structured User
Parameter object, the DXB-Linktable object, the DXB-Subscribertable object, or the IsoM
Parameter object does not exist

— the parameter Prm Structure is set to TRUE and at least one value for a MS0O Structured
User Parameter object, or for the DXB-Linktable object, or for the DXB-Subscribertable
object, or for the IsoM Parameter object is not allowed or not acceptable by the application
of the DP-slave.

Table 83 shows the parameters of the service.
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Table 83 — Check user Prm

Parameter name Ind

Argument
AREP
Prm Structure
User Prm Data
Device Prm Data
Module Prm Data
List of Structured Prm Data
Structured User Prm Data
Device Related User Parameter
Device Prm Data
Module Related User Parameter
Slot Number
Module Prm Data
DXB-Linktable
List of DXB Link Entries
Publisher Address
Input Data Length Publisher
Source Offset Publisher
Length <
DXB-Subscribertable
List of DXB Subscriber Entries
Publisher Address

LL_D

tm Command

Seq Number

Primary Request

MS1 Command

Master State Clear

Check Properties
Primary Request used
MS T LOommmana usead
Address Change
Address Offset

Output Hold Time

Time AR Parameter
Clock Sync Interval
CS Delay Time

zgzgzzcgggzzzg§§C§§f_§§/0§ﬁgzgczzcgccoccozgz

=

cgscgg

Argument
The argument shall convey the service specific parameters of the service request.

AREP
This parameter is used as local identifier of the AR.
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Prm Structure

This parameter indicates which type of parameterization objects are provided by the
service Check User Prm. This parameter shall only be evaluated if the device attribute
DPV1 is set to TRUE.

The allowed values are shown in Table 84.

User Prm Data
5 conditional parameter is only present if the pardgme ns the

Thi
val

Thi
val

Table 84 — Prm structure

Value Meaning

TRUE The parameter which follow are related to the following objects:

MSU Structured User Parameter
DXB-Linktable

IsoM Parameter

A\
FALSE The parameter which follow are only related to the MS0 Us Pér\a}w\te%qe}(\

User Parameter object.

Module Prm Data
This parameter contains the value for the M e MSO

5 conditional parame s . if the parameter Prm Structure conta
e TRUE. This para i \ S e or more of the following list elements.

Structur g
This parameter

This parameter indicates the presence of Module Related User Parameter.

ns the

of the

Slot Number

This parameter contains the value of the attribute Slot Number of the MSO
Structured User Parameter object.

Module Prm Data

This parameter contains the value for the Module Related User Parameter of
the MSO Structured User Parameter object.

DXB-Linktable

This parameter indicates the presence of the DXB-Linktable.

List of DXB Link Entries
This parameter is composed of the following list elements:


https://iecnorm.com/api/?name=4a2014d4d1b7f5f2d83870b4bcea54e7

- 162 - 61158-5-3 © IEC:2010(E)

Publisher Address
This parameter contains the value of the attribute Publisher Address of one
DXB-Linktable entry of the DXB-Linktable object.

Input Data Length Publisher
This parameter contains the value of the attribute Input Data Length Publisher
of one DXB-Linktable entry of the DXB-Linktable object.

Source Offset Publisher
This parameter contains the value of the attribute Source Offset Publisher of
one DXB-Linktable entry of the DXB-Linktable object.

| engi‘h
This parameter contains the value of the attribute Length of one XB-Li||1ktabIe
entry of the DXB-Linktable object.

DXB-Subscribertable
This parameter indicates the presence of the DXB-Subscrikerta

List of DXB Subscriber Entries

of one

| ength
ertable

sher of

DXB-

ster of

of one

L~ Offset Data Area
This parameter contains the value of the attribute Offset Data Area of one DXB-
Subscribertable entry of the DXB-Subscribertable object.

Length Data Area
This parameter contains the value of the attribute Length Data Area of one
DXB-Subscribertable entry of the DXB-Subscribertable object.

IsoM Parameter
This parameter indicates the presence of the IsoM Parameter.

TBASE_DP
This parameter contains the value of the attribute TBASE Dp of the IsoM

Parameter object.
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Tpp
This parameter contains the value of the attribute Tpp of the IsoM Parameter
object.
TMAPC
This parameter contains the value of the attribute Tpapc of the IsoM Parameter
object.
TBASE_IO

This parameter contains the value of the attribute TBASE |0 of the IsoM
Parameter object.

T

To

(pri

This parameter contains the value of the attribute T| of the Is

TPLL_W
This parameter contains the"

object.

TPLL_D
This parameter contains the va bmeter
object.

Prm Command
This parameter

Parameter opject.

This parameter contains the value of the attribute TQ, 6 bbject.

This parameter contains the value of the attrik ) hmeter
object.

bmeter

e Prm Command.

Sequence Number necessary for the [unique

is set to TRUE the selected communication interface shall qperate
y one. All MS1 functions are active and will be processed as if
is not activated. Also all diagnosis informations including channel

interface

Allowed values: TRUE, FALSE

MS

1 Command

This parameter defines the desired command for the MS1 AR of the selected
communication interface.

The allowed values are shown in Table 85.
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Table 85 - MS1 Command

Value Meaning

no Action No Command for the MS1 AR is present.

Stop MS1 This parameter specifies when the MS1 AR of the DP-slave shall be
stopped by the DP Application Layer. No MS1 AR services are possible any
longer.

Start MS1 This parameter specifies when the MS1 AR of the DP-slave shall be
(re)started by the DP Application Layer. After the (re)start all MS1 AR
services are possible if the role of the communication interface is primary.

Reset MS1 Means that the MS1 AR shall be stopped and then be started afterwards.

Master State Clear
This parameter indicates the actual state of the MS0O AR (class
1). This parameter set to TRUE means that the MSO AR gf t ass 1)
is in the operation mode CLEAR. This parameter set to FALSH e MSO

Allowed values: TRUE, FALSE

Check Properties
e properties provided

TRUE indicatgs that
the PP-slave). This parameter
$shall be omitted (e. g| at the

undant
The DP-slave shall respond nedatively
the Check User Prm service set to FALSE) if
d. In the other case the Check Propertigs shall

p MS1
undant
rm OK

Allowed values: TRUE, FALSE

Address Change

This parameter indicates whether address changes are requested with the
primary request. TRUE indicates that address changes are requested and
FALSE indicates that no address changes are requested. The DP-slave shall
respond negatively (with the parameter Prm OK of the Check User Prm service
set to FALSE) if those requests are not supported. In the other case the Check
Properties shall be accepted.

Allowed values: TRUE, FALSE

Address Offset

This parameter indicates if the address offset of 64 will be used at the start-up
of the DP-slave or not. The DP-slave shall respond negatively (with the
parameter Prm OK of the Check User Prm service set to FALSE) if the address
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offset is not supported. In the other case the Check Properties shall be
accepted.

Allowed values: TRUE, FALSE

Output Hold Time

This parameter indicates the time the redundant DP-slave shall not change its
outputs when it performs a redundancy switchover. When the backup
communication interface becomes the primary (and vice versa) the User may use
the output values previously transmitted from the old primary communication
interface or the User has to wait for the first data exchange after the switchover to
write new values to its outputs. A possible switchover from backup to primary will

o ctaort tha (Vb 4

Time AR Parameter
This parameter indicates the presence of the Time ARPa

aliazan C Haold Tima
ahways—start-the Ouiput—Hetd—Time-
Timebase: 10 ms.

Allowed values: 0 to 216 - 1

Clock Sync Interval
This parameter contains the value for the
DP-slave object.

Interval of the ARL

CS Delay Time
This parameter contains th
slave object.

valte % Delay Time of the ARL DP-

6.2.5.3.2 Check user Prm result

This s¢rvice is used in a DP-sla eply to thevprevious issued Check User Prm slervice.
The Degfault AP of a DR issserwice to provide the result of the validation| of the
User Brm

conjungtion wit

Table 86 shows th

Data Of of (theVLis \ Prm Data. This service shall only be ysed in

ble 86 — Check user Prm result

Parameter name Req Cnf
Argument M
AREP M
Prm OK M
Result(+) S
AREP
Result(-) S
AREP M
Status M

Argument
The argument shall convey the service specific parameters of the service request.

AREP

This parameter is used as local identifier of the desired AR.
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Prm OK
The parameter Prm OK equal TRUE specifies that the User Prm Data or the List of
Structured Prm Data conveyed by the previous Check User Prm service are acceptable by
the application of the DP-slave. If they are not acceptable for the application of the DP-
slave, this parameter shall have the value FALSE. In this case the attributes Prm Req and
Prm Fault of the related MSO ARL Entry will be set to TRUE by the DP Application Layer.

Result(+)
This selection type parameter indicates that the service request succeeded.
Result(-)
This selection type parameter indicates that the service request failed. The DP-slave shall
ignore the-BRP-masters Parameterization:
Stgtus
This parameter indicates the cause of the failure.

The allowed values are shown in Table 87.

6.2.5.3.

This sé¢rvice shall.onl

the pa

The 1
param
validat
issued

servicq.

The C
OK of
param

Table 87 — Status valum& \

Value Meahing N \

Reset Reset still in progress ( (7 \/

\

Not Pending No Validation pendipg, /& \\// /\\ \>

New Prm New User Prm Dat%\or b\t&\St;uchred F\Km 5a/ta Fc{eived during validation

Inv Master Add | A different DP-master_has paxameterized the\DP<s/Iave or the DP-master has
released the DP-slaye (the validativg of the previous User Prm Data or List of
Structured Prm Dat was(Use\Iess

3 Check Ext use

ameteriz

nce of

ests a

DP  Applica DP-slave notifies the application if additional
bterizationCdata “a i om the DP-master (Class 1). This service requ
on of rm Data. A further Check Ext User Prm indication

heck service shall be acknowledged negatively (the parameter E
the -servis eck Ext User Prm Result shall be set to FALSE) if at lea
pterization object is unknown or not allowed or acceptable by the application of t

is only
Result

xt Prm
gt one
he DP-

slave.

Table 88 shows the parameters of the service.
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Table 88 — Check Ext user Prm

Parameter name

Ind

Argument
AREP
List of Structured Prm Data
Structured User Prm Data
Device Related User Parameter
Device Prm Data

Module Related User Parameter

Slot Number
Module Prm Data
DXB-Linktable
List of DXB Link Entries
Publisher Address
Input Data Length Publisher
Source Offset Publisher
Length
DXB-Subscgibertable

IBASE_DP

DP
TMAPC

TBASE_IO
T

Tao
Ay

N

Argument

The argument shall convey the service specific parameters of the service request.

AREP

Tbx
TpPLL_ W
TPLL_D
Time AR Parameter

Clock Sync Interval

CS Delay Time

Cgciii§§§§§§C§§§§O§§Q_Z£C/V/7/7)/§\§C§§C§CC§§§

This parameter is used as local identifier of the AR.
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List of Structured Prm Data
This parameter is composed of one or more of the following list elements.

Structured User Prm Data
This parameter is composed of one or both of the following subparameters.

Device Related User Parameter
This parameter indicates the presence of Device Related User Parameter.

Device Prm Data
This parameter contains the value for the Device Related User Parameter of the

MSO Structured User Parameter object.

Module Related User Parameter
This parameter indicates the presence of Module Related Us

Slot Number
This parameter contains the value of the attribyte <
Structured User Parameter object.

[

MSO

Module Prm Data
eter of

List of DXB Link Entries
This parameter is composed,©

of one
blisher

isher of

sntry of\the DXB-Linktable object.

DXB-Subscribertable
This parameter indicates the presence of the DXB-Subscribertable

List of DXB Subscriber Entries
This parameter is composed of the following list elements:

Publisher Address
This parameter contains the value of the attribute Publisher Address of one

DXB-Subscribertable entry of the DXB-Subscribertable object.

Input Data Length Publisher
This parameter contains the value of the attribute Input Data Length
Publisher of one DXB-Subscribertable entry of the DXB-Subscribertable

object.
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Source Offset Publisher
This parameter contains the value of the attribute Source Offset Publisher of
one DXB-Subscribertable entry of the DXB-Subscribertable object.

Master Data
This parameter contains the value of the attribute Master Data of one DXB-
Subscribertable entry of the DXB-Subscribertable object.

Source Offset Master
This parameter contains the value of the attribute Source Offset Master of
one DXB-Subscribertable entry of the DXB-Subscribertable object.

— Dest Slot Number
This parameter contains the value of the attribute Dest
DXB-Subscribertable entry of the DXB-Subscribertable o

mbeén of one

Offset Data Area
This parameter contains the value of the attribute
Subscribertable entry of the DXB-Subscribertablé

Length Data Area
This parameter contains the value of ik ‘ [Data Area |of one
DXB-Subscribertable entry of the DXB

IsoM Parameter
This parameter indicates the p

TBASE_DP
This parameter contains

Parameter object.

IsoM

Tpp
This paramgter
object.

TMAI@

This paral

bmeter

bmeter

ortains the value of the attribute TBASE |0 of thq IsoM

This paramieter contains the value of the attribute T| of the IsoM Parameter opject.

This parameter contains the value of the attribute To of the IsoM Parameter object.

Tbx
This parameter contains the value of the attribute Tpx of the IsoM Parameter
object.

TPLL_W
This parameter contains the value of the attribute Tp__w of the IsoM Parameter
object.

TPLL_D
This parameter contains the value of the attribute Tp | p of the IsoM Parameter

object.
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This parameter indicates the presence of the Time AR Parameter.

Clock Sync Interval

This parameter contains the value for the attribute Clock Sync Interval of the ARL

DP-slave object.

CS Delay Time

This parameter contains the value for the attribute CS Delay Time of the ARL DP-

slave object.

This s
servicq
of the
AR.

Table 89 shows the parameters of the service.

Argun
The ar

AR
Thi

Ex{

prvice is used in a DP-slave as a reply to the previous issued
. The Default AP of a DP-slave uses this service to provide th
ist of Structured Prm Data. This service shall only be used i

Table 89 — Check Ext us

Parameter name

Rt

{ gt

Argume
AREP
Ext Prm

]

\

>

9

heck Ext Usler Prm

e MSO0

The¢ “parameter Ext Prm OK equal TRUE specifies that the List of Structured Prm Data
conveyed by the previous Check Ext User Prm service are acceptable by the application of
the DP-slave. If the List of Structured Prm Data are not acceptable for the application of
the DP-slave, this parameter shall have the value FALSE. In this case the attributes Prm
Req and Cfg Fault of the related MS0 ARL Entry will be set to TRUE by the DP Application
Layer.

Result(+)
This selection type parameter indicates that the service request succeeded.

Result(-)
This selection type parameter indicates that the service request failed. The DP-slave shall

ignore the DP-masters Parameterization.

Status
This parameter indicates the cause of the failure.
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Table 90 — Status values

Value Meaning

Reset Reset still in progress

Not Pending No Validation pending

New Prm New List of Structured Prm Data received during validation

Inv Master Add | A different DP-master has parameterized the DP-slave or the DP-
master has released the DP-slave (the validation of the previous List
of Structured Prm Data was useless)

6.2.5.3.5 Check Cfg

The DOP Application Layer of the DP-slave notifies the app 'ca o) Data

(Configuration Data) are received from the DP-master becduse i lests a

validatjon of the Cfg Data by the application. A further Ch icadionNi issued

after the Check Cfg service is completed with a Check P-slave

compares its own configuration data with the Cfg Data received frol(the BP-master.

The chleck shall cover the following details:

— mofgdule structure

— ranjge of Input and/or Output Data

— format

— corjsistency.

The cpnsistency also e DP-master. The verification |of the

consisfency in the all cause only in the following cdses a

configy

— Th - S Input and/or Output Data Element and the DP-
ma} i

— Th nt and
the

DP-slajves\ms e iffere . In this case the Check Cfg shall be

succe i Set d Mode

is set fo K C y. For

example a temrary ot available module may be accepted even if the Cfg Data contajins the

respecfive (Configuration Identifier.

Table 9T shows the parameters of the service.

Table 91 — Check Cfg

Parameter name Ind
Argument —
AREP M
Check Cfg Mode C
Cfg Data M

Argument
The argument shall convey the service specific parameters of the service request.
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AREP
This parameter is used as local identifier of the AR.

Check Cfg Mode

This parameter indicates how the DP-slave application has to check the Cfg Data. This

parameter shall only be evaluated if the device attribute DPV1 is set TRUE.

Cfg Data

This parameter contains the Cfg Data to be verified by the application of the DP-slave.

6.2.5.3.6 Check Cfg result

This s
Defaulf AP of the DP-slave uses this service to provide the result of the yalidati
Data. This service shall only be used in conjunction with the MS0O AR.

Table 92 shows the parameters of the service.
Table 92 — Check Cfg res

Parameter name Req /N

8
s}x

Argument

Argument
The arp

AREP

This paramete ysed as local identifier of the desired AR.

Cfg OK

— .

Th 4+ of Ta V4 LTl £ $l ot 41 of Nat oo 4l
paratimciTT Uty U TUUdr TNUL SPTULUITTS UTat tTe Uy Ddta LUTTVOyCTU Uy UiIc Y

evious

Check Cfg service are acceptable by the application of the DP-slave. The application of
the DP-slave may update the Real Cfg Data of the MSO AR with the Set Cfg service. If the
Cfg Data are not acceptable for the application of the DP-slave, this parameter shall have
the value FALSE. In this case the attributes Prm Req and Cfg fault will be set to TRUE by
the DP Application Layer.

Input Data Len
This parameter contains the actual length of the Input Data.

Output Data Len
This parameter contains the actual length of the Output Data.

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

Status
This parameter indicates the cause of the failure.

The allowed values are shown in Table 93.

Table 93 — Status values

Value Meaning
Reset Reset still in progress
Not Pending No Validation of Cfg Data pending (
New Cfg New Cfg Data received during validation /\<

6.2.5.3.7 Set Cfg

This sérvice is used by the application of the DP-sla S iguration data to t
Application Layer. This service shall only be useg-i j jon"with the MS0 AR.

Table 94 shows the parameters of the servige)

Table 94 -

(@RN
mt

&1

na\n{ Be}> Cnf
rgument ‘)M
AREP M

Q Da M
A

Result(-) S
AREP

Argument
The argument shall convey the service specific parameters of the service request.

~ QX
Inv Master Add | A different DP-master has parameterized the DP-slave &r the D
master has released the DP-slave (the validatiop~of the previtys C
Data was useless).
N

ne DP-

AREP
This parameter is used as local identifier of the desired AR.

Cfg Data
This parameter contains the Cfg Data.

Result(+)
This selection type parameter indicates that the service request succeeded.

Result(-)
This selection type parameter indicates that the service request failed.
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This service allows the DP-master (Class 2) to read the configuration data of the DP-slave via

the MSO AR.

Table 95 shows the parameters of the service.

Table 95 — Get Cfg

Parameter name

Req

Cnf

Argument

AREP

Result(+)
AREP
Cfg Data

Result(-)
AREP
Status

Argunjent
The argument shall convey the service s

AREP
This parameter is usedas locaH

Resulf(+)
This selection type pa

Cfg Data <>
This parametel’co

Resulf(-)

This selectio i es that the service request failed.

Status

6.2.5.3.9 Set slave add

e service request.

This service permits a DP-master (Class 2) to change the address of a DP-slave and to pass
remanent Slave Data. The Set Slave Add service is only successful if the ldent Number
transmitted corresponds with the Ident Number of the DP-slave and the attribute No Add
Change (see 6.2.10.3.1) of the DP-slave has the value FALSE. This service shall only be

used in conjunction with the MSO AR.

Table 96 shows the parameters of the service.
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Table 96 — Set Slave Add

Parameter name Req Ind Cnf
Argument M M(=)

AREP M M(=)

New Slave Add M M(=)

Ident Number M M(=)

No Add Chg M M(=)

Rem Slave Data U C(=)

(7]

Result(+)
AREP

<

Result(-) S
AREP

Status </w\
(6h servige request.

Argument
The argument shall convey the service specific parameters

AREP
This parameter is used as local ide

New Slave Add
Thi
Pa

Thi
sla

No

Pa

parn 5s, otherwise No Add Change remains unchanged.
Re 3 ata
Thi : ontains the value of the attribute Rem Para of the Remanent Par

obj

Resul

This s¢lection type parameter indicates that the service request succeeded. This confin

hanent

he DP-

Thi 2\ O ' e valye of the attribute No Add Change of the Refnanent
ject i o Add Change will assume the value of this

service

bmeter

mation

does not reflect whether the service was successful, i. e. the new values were accepted by
the DP-slave. Therefore the DP-master shall check the correct execution of the service by

using the Read Slave Diag service with the new DP-slave address.

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

Status
The parameter Status indicates the type of failure of the service.

Allowed values: DS, NA, RS, RR, UE, RE
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This service shall be used by a DP-master (Class 2) to establish a connection to a desired
DP-slave. This service shall only be used in conjunction with a MS2 AR.

Table 97 shows the parameters of the service.

Table 97 — Initiate

Parameter name

Req

Ind

Rsp

Argument

M(=)

AREP
Send Timeout
Features Supported
Profile Features Supported
Profile Ident Number
Add Addr Param

S-Type

S-Len

D-Type

D-Len

S-Addr
S-API

M(=)

oozzzg@/é/f//ézzgzzzzzzz

<AL

§

esult( S S(=)
M M(=)

Max Len Data Unit M M(=)
eatures Supported M M(=)
Profile Features Supported M M(=)
Profile Ident Number M M(=)
Add Addr Param M M(=)
S-Type M M(=)
S-Len M M(=)
D-Type M M(=)
D-Len M M(=)
S-Addr M M(=)
S-API M M(=)
S-SCL M M(=)
S-Network Address C C(=)
S-MAC Address c C(=)
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Parameter name Req Ind Rsp Cnf
D-Addr M M(=)
D-API M M(=)
D-SCL M M(=)
D-Network Address C C(=)
D-MAC Address C C(=)
Result(-) S S(=)
AREP M M(=)
Error Decode M M(=)
Error Code 1 M M
Error Code 2 M M—

Argument
The argument shall convey the service specific parameters of the servicgregue

AREP
This parameter is the local identifier for the desired AR.

Mak Len Data Unit
Thi
object of a DP-slave.

Unit of the ARL DRFP-slave

Send Timeout
Thi the MS2 AR requested by the DP-
mﬁfter (Class 2). D egach other about the supported Send
Timeout. The DP-slav€ adj its S Timeout. The DP-master (Class 2) decides whether
the|reported Send Ti

Features Support
DPfmaster .<i
DPtslave has™Miep

r about the supported service functionalify. The
b its functionality to the Master's requirements. The

Usér application™Q F as to decide if the reported functionality is suffigient or
not
Prg
DP} \P- ¢ hform each other about the supported service functlonality

regiatdi [ ~- profile def|n|t|on The profile is |dent|f|ed by the Profile Ident Number.

Prafi .
This parameter identifies a profile definition uniquely. All devices using the same|profile
definition have to use the same Profile ldent Number. The Profile ldent Number lwill be
taken from the pool of Ident Numbers for vendor specific or authorized profiles. The value
0 indicates that no profile is supported. If the requested profile is supported by the DP-
slave, the Profile Ident Number is mirrored in the response. If the requested profile is not
supported by the DP-slave, the DP-slave responds negatively or with a Profile Ident
Number supported by the DP-slave.

Add Addr Param

Add Addr Param consists of two parts, additional address information of the source and
additional address information of the destination. The additional address information
contains the parameter API plus an optional Network/MAC address.

D-Addr and S-Addr (API, SCL, Network Address, MAC Address) are related to the
direction of the telegrams, which means the source becomes destination and vice versa in
the response.
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Add Addr Param contains the following subparameters:

S-Type
This subparameter indicates the presence (S-Type = 1) of the optional Network/MAC
address in the Add Addr Param of the source.

S-Len
This subparameter indicates the length of the S-Addr subparameter.

D-Type
This subparameter indicates the presence (D-Type = 1) of the optional Network/MAC
address in the Add Addr Param of the destination.

D-Len
This subparameter indicates the length of the D-Addr subparam

S-Addr
This subparameter contains the additional address informati he{source:

S-API

S-Network Address
In case of S-Type = 1 thi
source according to ISO/OS

of the

S-MAC Address
In case of S-Type i dehtifies the MAC Address of the sgurce.

D-Addr
This subparame

pe = 1 this subparameter identifies the network address|of the
otding to ISO/OSI-Network addresses.

I case of D-Type = 1 this subparameter identifies the MAC Address |of the
destination.

Result(+)
This selection type parameter indicates that the service request succeeded.

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

Error Decode
This parameter selects one of the following Error schemes: DPV1, FMS,
Profile_Specific.

Error Code 1

In case of Error Decode equal DPV1 the Error Code 1 assumes one of the following
values:

version conflict, feature not supported, user specific, state conflict, invalid range, invalid
parameter, invalid type, resource busy, resource unavailable.
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Error Code 2
The parameter Error Code 2 is user specific.

6.2.5.3.11  Abort

The DP-master and DP-slave use this service to abort an AR. With the Abort.req the User
resets the FSPM. In faulty conditions the FSPM informs the User with an Abort.ind and resets

itself. This service shall only be used in conjunction with the MS2 AR.

Table 98 shows the parameters of the service.

Parameter name Req Ind
Argument M M
AREP M M
Locally Generated
Subnet Cc </}\)\
Instance N\
Reason Code CKE)
Additional Detail (M \c
U

Argunjent

The argument shall convey the service ameters of the service request.

AREP
This parameter is used as : ifi ired AR.

Log¢ally Generated

This parameter only € in tf dication in case of an MS2 AR. It indicates that the
Abort has b partner (Locally Generated = FALSE) or|in the
local station

Subnet

This paramete tion of
the| source ofthe

Insita

Thik para Fotocol

ThT allowed valtés are shown in Table 99.

Table 99 — Instance

Value Meaning

DL Data-link layer
MS2 | MS2 AR

User | User

Reason Code
The Reason Code indicates the reason for the Abort in case of an MS2 AR.

Allowed Values: UE, RR, RS, NR, DH, LR, RDL, RDH, DS, NA, ABT_SE, ABT_FE,

ABT_TO, ABT_RE, ABT_IV, ABT_STO, ABT_IA, ABT_OC.
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Additional Detail

This parameter contains detail information in case of an abort which is caused by an
inappropriate Initiate (e.g. Send Timeout to small) in case of an MS2 AR. This parameter
is only present if the parameter Reason Code has the value ABT_STO and the parameter
Instance equals MS2. In this case the parameter additional detail contains the value of the

received Send Timeout of the DP-slave.

6.2.5.3.

12

MSO0 init DP-slave

This service is used to initialize the MSO AR of a DP-slave.

Table

00 shows the parameters of the service

61158-5-3 © IEC:2010(E)

Argun

The argument shall convey the service

AR
Thi

Result

6.2.5.3.

This s

Table

ent

Table 100 — MSO0 init DP-slave

Parameter name Req Cnf
Argument M
AREP M Q
Result m
AREP A\ QM,\

N

t

Table 101 — MS1 init DP-slave

service request.

Argument

Parameter name Req Cnf
Argument M
ARFP M
Result M
AREP M

The argument shall convey the service specific parameters of the service request.

AR

EP

This parameter is the local identifier for the desired AR.

Result
This parameter indicates that the service request succeeded.
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6.2.5.3.14 MS2 init DP-slave

This service is used to initialize all MS2 AR of a DP-slave.
Table 102 shows the parameters of the service.

Table 102 — MS2 init DP-slave

Parameter name Req Cnf
Argument M
AREP M
Result M
AREP M

Argument
The argument shall convey the service specific parameters o

AR
Thi

Result

6.2.5.3.

With th 1 AR are indicated. The indication
occurs 'm and
status

Table

\,Pérameter name Ind

\@Jment

AREP
Actual Enabled Alarms

Alarm Sequence

0O 2 2 2 £

Alarm Limit

Argument
The argument shall convey the service specific parameters of the service request.

AREP
This parameter is the local identifier for the desired AR.

Actual Enabled Alarms
This parameter indicates which alarm types are supported by the DP-master (Class 1).

Allowed values: Update Alarm enabled / disabled, Manufacturer Specific Alarm enabled /
disabled, Diagnosis Alarm enabled / disabled, Process Alarm enabled / disabled,
Pull Plug Alarm enabled / disabled
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This Boolean parameter indicates whether only one alarm of a specific Alarm Type can be
active at one time (Alarm Sequence=FALSE) or several alarms (2 to 32) of the same or

different type can be active at one time (Alarm Sequence=TRUE).

Attribute Type: Boolean

Allowed values: TRUE, FALSE

Alarm Limit

This parameter indicates the maximum number of parallel alarms.

The_allowed values are shown in Table 104

Table 104 — Alarm limit

Value Meaning

1 alarm of each type

2 alarms in total

4
N\

4 alarms in total \

8 alarms in total /

12 alarms in total ( § 7
N\ A

ecme i N\ [ |

Ao C X )

32 9L}ums Nt

6.2.5.3

has le
transfe

In cas

cyclic
Table

Table 105 — DP-slave stopped

Parameter name Ind
Argument M
ARER I

P-slave
ce the
sible.

longer
state.

Argument

The argument shall convey the service specific parameters of the service request.

AREP

This parameter is the local identifier for the desired AR.

6.2.5.3.17 Reset DP-slave

By this service the User of a DP-slave resets the Application Layer.

Table 106 shows the parameters of the service.
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Table 106 — Reset DP-slave

Parameter name Req Cnf

Argument

Argument
The argument shall convey the service specific parameters of the service request.
Nevertheless, in this service there are no specific parameters.

6.2.5.3.18 DP-slave fault

By thig service the Application Layer indicates to the User of a DP- e that\due !Io fatal
errors pll ARs have been reset.

Table 107 shows the parameters of the service.

Table 107 — DP-slave fa

Parameter name ﬁid

Argument u/
A0 Q
Argument

The drgument shall convey the sefvice specific parameters of the service rg¢quest.
Nevertheless, in this service there are os@c arame

6.2.5.3.19  Applicationxeady(DP-sla

By thig service the Use¢
ready. |This servj

Table

8 — Application ready DP-slave

Parameter name Req
Argument M
AREP M

Argunjent
The argument shall convey the service specific parameters of the service request.

AREP
This parameter is the local identifier for the desired AR.

6.2.5.3.20 Start subscriber

This service is used by the application of the DP-slave to start the subscription of a certain
DXB-Link.

Table 109 shows the parameters of the service.


https://iecnorm.com/api/?name=4a2014d4d1b7f5f2d83870b4bcea54e7

— 184 — 61158-5-3 © IEC:2010(E)

Table 109 — Start subscriber

Parameter name Req Cnf
Argument M
AREP M
CREP M
Result(+) S
AREP M
CREP M
Result(-) S
AREP M
CREP M
Argunjent
The argument shall convey the service specific paramejfers he sgfvicexegudest.
AREP
This parameter is the local identifier for the desi
CREP
Thi
Resul{(+)

This s¢lection type parame

Resulf(-)
This s

6.2.5.3.

This s
DXB-L

certain

Table g of the service.

Table 110 — Stop subscriber

Parameter name Req Cnf
Argument M

AREP M

CREP M
Result(+) S
AREP M
CREP M
Result(-) S
AREP

CREP M
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Argument
The argument shall convey the service specific parameters of the service request.

AR
Thi

CR
Thi

EP
s parameter is the local identifier for the desired AR.

EP
s parameter is the local identifier for the desired CR.

Result(+)
This selection type parameter indicates that the service request succeeded.

Result(-)

Thi

6.2.5.3.22 Publisher active

if the

Table

Argun
The ar

AR
Thi

CR
Thi

Std
Thi

selection type parameter indicates that the service request failed.

ate of the Publlsher has been changed since the la
11 shows the parameters of the service.
Table 111 - P/u@%g a ti@
Pa me}ak}ﬁne Ind\
Argupntent
AREP M
>M
) owm
ent
gument s ic parameters of the service request
EP
5 paramete er for the desired AR
EP
S ocaMdentifier for the desired CR (Publisher)
tus

5 paramete dicates the state of the related Publisher.

Th(f allowed values are shown in Table 112.

of the
er only
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Table 112 — Status

Value Meaning

TRUE | the related Publisher is active:
during the last watchdog period the subscribed Input Data object of the
related Publisher has been received at least one time

FALSE |the related Publisher is not active;

during the last watchdog the subscribed Input Data object of the related
Publisher has not been received due to the following problems:

the value of the attribute Input Data Length Publisher of the related Publisher
of the related CRL entry was not in alignment with the actual length of the

Input Data ObJeCt published by the related FPublisher
the related Publisher was not in the data exchange mode
breakdown of the related Publisher /\ Q\
6.2.5.323  Init DP-master C1 \s
By thi$ service the User initializes the Application Lay€r o D astex (Class 1
parameter are described in this specification, part 3 an
Table 113 shows the parameters of the service.
Table @t DP{master Q}
Parame}e’ﬁame Req Cnf
Argument \)h
M
M
M
M
M
M
M
M
M
M
M
max retry limit M
Result M
Argument

The argument shall convey the service specific parameters of the service request.

Bus Para
This parameter is composed of the following subparameters:

TS

This parameter contains the DL-address of this DP-master (Class 1).

Data rate

This parameter contains the data rate of this DP-master (Class 1).

). The
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TSL
This parameter contains the slot time for this DP-master (Class 1).

minTSDR
This parameter contains the smallest station delay time for this DP-master (Class 1).

maxTSDR
This parameter contains the largest station delay time for this DP-master (Class 1).

TQUI
This parameter contains the transmitter fall time for this DP-master (Class 1).

TOoLT
TVk1

This parameter contains the setup time for this DP-master (Class 1)).

TTR
This parameter contains the target rotation time for this DP-m

G

This parameter contains the GAP update factor for th

HSA

This parameter contains the highest station (DL-) S Ass 1).

max retry limit

This parameter contains the m s 1).

Result

6.2.5.3.24 DP-master £l

In case of a MSO AR|“\this ™A icati Ve master
(Class|1) that the ilssi ) [ isV
In casg of a MSY/AF

requesgts for this DR

alarm

Table

Table 114 — DP-master Cl1 started

Parameter name Ind
Argument M
AREP M
Alarm Limit C

Argument
The argument shall convey the service specific parameters of the service request.

AREP
This parameter is the local identifier for the desired AR (Address of DP-slave).

Alarm Limit
In case of a an MS1 AR, this parameter indicates the maximum number of parallel alarms.

The allowed values are shown in Table 115.
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Table 115 — Alarm limit

Value Meaning

0 1 alarm of each type

1 2 alarms in total

4 alarms in total

8 alarms in total

12 alarms in total

16 alarms in total

24 alarms in total

Njjojloa|b~|]w®w|DN

32 alarms in total

6.2.5.3.25 DP-master Cl1 stopped

related
w start

This Application Layer service indicates to the User of a DP-
AR ha$ been stopped. In case of a MSO AR, the MS1 AR h
is necgssary to restart MSO AR and MS1 AR.

Table 116 shows the parameters of the service.

Table 116 DP-?AQ% i1 sted
Par}Keu}\Qa e \ nd
Argument M
AREP @ M

N
Argunjent

The argument shall co serwicenspecific parameters of the service request.

AREP <>
This parametel”i . ifi the desired AR.

6.2.5.3.

By this i . master (Class 1) resets the Application Layer.
Table \thg ps eters of the service.

Table 117 — Reset DP-master CI1

Parametermame Req cnf
Argument M
Result M

Argument
The argument shall convey the service specific parameters of the service request.
Nevertheless, in this service there are no specific parameters.

Result
This parameter indicates that the service request succeeded.
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6.2.5.3.27 DP-master Cl1 fault

By this service the Application Layer indicates to the User of a DP-master (Class 1) that a
fatal error has occurred and all ARs have been stopped. Further communication is only
possible after a Reset.req of the User.

Table 118 shows the parameters of the service.

Table 118 — DP-master CI1 fault

Parameter name Ind
Argument —
Argunjent
The drgument shall convey the service specific parametet the \(gerwniceNfequest.

Nevertheless, in this service there are no specific parameters.

6.2.5.3.28 DP-master CI1 reject

By thig service the Application Layer rejects a preyious g g from the User of a
DP-master (Class 1) to the MS1 AR, if the MS1

Table 119 shows the parameters of the servjc

Table 119 — DP-m r CM reject

GhN
N&etwe‘ Slnd

um\(\) M
EP

ea M

Argunjent
The argument shg ¢ specific parameters of the service request.

AREP

Thik p Y ocaMdentifier for the desired AR (Address of DP-slave).
Re(r

Th atus indicates success or failure of the service.

Allpwed values: REJ ABORT,REJ LE,REJ PS,REJ SE,REJ IV

6.2.5.3.29 Set mode DP-master Ci1

By this service the User of a DP-master (Class 1) can set the operation mode of the MS0O AR.
Additionally the User gets information about the actual state of the bus system in case of

errors.

Table 120 shows the parameters of the service.
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Table 120 — Set mode DP-master Cl1

Parameter name Req Cnf
Argument M

AREP M

USIF State M
Result(+) M

AREP M

Bus Accessible M
Result(-)

AREP M
Bus Accessible M

Argunjent

The argument shall convey the service specific paramejfers he sgfvicexegudest.

AREP
This parameter is the local identifier for the d

US|F State

The Application Layer provides four i 3 ser:

OFFLINE

and DP-slave) is stopped. NMIAC of

local DL is in offling s n Layer waits for a signal to start.

STPP
Changing the o s g E to STOP the bus parameter set is Joaded
in the DL th i er_The DL was activated. The responder serviges for
MM1 AR W2 ARNcanlke processed. MSO and MS1 AR will not be activated (No

interactions to

CLEAR
de the—BP-master (Class 1) attempts to configure the DP{slaves
and starts the data exchange mode. The input data of the DP-

8 gssed to the User. The User’s output data are ignored. The
s receive a value of 0 or no data for their Output Data dgbjects.

OPERATE
The.DP-mastér (Class 1) is in the data exchange mode with the assigned DP-§laves.
The inputs from the DP-slaves are transferred to the User and the outputs frpm the
User are passed to the DP-slaves. If the Application Layer leaves the mode OPERATE,
all DP-slaves’ outputs change in the safe state by means of the service Global Control
(Control Command = Clear Data, Group Select = 0).

Result(+)
This selection type parameter indicates that the service request succeeded.

Bus Accessible
This Boolean parameter indicates whether the DP-master is able to access the bus
(TRUE) or not (FALSE).

Attribute Type: Boolean

Allowed values: TRUE, FALSE
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Result(-)

This selection type parameter indicates that the service request failed.

6.2.5.3.30 DP-master Cl1 mode changed

By this service the Application Layer indicates to the user of a DP-master (Class 1):

— the change of its operation mode from OPERATE to CLEAR if an error occurred and the

Error Action Flag is set

— the change of its operation mode from STOP to OFFLINE if an error occurred while setting

the bus parameters.

Table 121 shows the parameters of the service.

Table 121 — DP-master CI1 mode change

Parameter name Ind

Argument M
AREP M <

USIF State M

Argument
The argument shall convey the servic

AREP
Thi

USJF State
Allpwed values: OFFL{

6.2.5.3.31 Load bus

By thig service

servicg is not all ‘ . ode OFFLINE. During STOP changes to
parameters are pos he operation modes CLEAR and OPERATE of the App
Layer |t i & oad a bug parameter set with changes to critical paramet
variables Da

The ch Ra ers are not stored. Thus, all parameters of this service are lo
changi gratiormode of the Application Layer from STOP to OFFLINE. Change

stored ‘ be done within the bus parameter set (Bus Para) of the Init service.

Table 122'shows the parameters of the service.

Class 1) can load a new bus parameter s¢g

t. This
all bus
ication
ers DL

st after
5 to be
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Table 122 — Load bus Par DP-master CI1

Parameter name Req Cnf

Argument M
Bus Para M

Result(+) S
Status

Result(-) S

010(E)

Argun
The ar

AR
Thi

Bus Para

Thi
def

Resul{(+)

This s

Resulf(-)

This s6
St4d

The parameter Sta

Allg

6.2.5.3.

Status

ent
jument shall convey the service specific parameters of the_se

EP
5 parameter is the local identifier for the desired AR

5 parameter contains the bus parameter se ded. The struc

ned in Master CI1 Init service.

lection type parame

tus

ture is

By this e Us ster (Class 1) can operate synchronously with the MSO
AR. After thé c is service to the Application Layer, the User will recqive an
acknowledgen K ication Layer after all activated DP-slaves were polled at least

once.

Table

parameters of the service.
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Table 123 — Mark DP-master CI1

Argun
The ar

AR
Thi

Resulf]
This s

Dig
Thi
exe

Allg

Resul{
This s

Std

The¢ paramete

sig
Ma

Allg

6.2.5.3.

This s
indicat

gument shall convey the service specific parameters, 6

EP
5 parameter is the local identifier for the desirégd AR,

Parameter name Req Cnf
Argument M
AREP M
Result(+) S
AREP M
Dia M
Result(-) S
AREP
Status M

ent

(+)

lection type parameter indicate

(-)

lection t

tus
success or failure of the service. The value NO
ig'in the operation mode OFFLINE or STOP, or a p

prvice’ allows”to release a MS0, MS1 or MM1 AR of a DP-master (Class 1

as not

will be
evious

). The

onvmay be issued by the MS1 AR if the DP-slave responds incorrectly. In this case the

MSO0 C

Rs to that DP-slaves will also be released.

Table 124 shows the parameters of the service.

Table 124 — Abort DP-master Ci1

Parameter name Req Cnf
Argument M M
AREP M M

Argument

The argument shall convey the service specific parameters of the service request.
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AREP
This parameter is the local identifier for the desired AR.

6.2.5.3.34 Read value DP-master CI1

The User of a DP-master (Class 1) read any of the DL variables with this service.
Table 125 shows the parameters of the service.

Table 125 — Read value DP-master CI1

Faldlllutul marnic ch Cllf
Argument M
Variable M
Result M
Value
Status
Argunjent
The argument shall convey the service specific a ] @he rvice request.
Variable

The¢ parameter Variable selects the
IEG 61158-3-3 for a list of all possib

ent value has to be redd, see

Result

This pTrameter indicates ¢
Value

This parametico

Status

Th

Allg

6.2.5.3.

By thig
master

a DP-

Table 126+shows the parameters of the service.

Table 126 — Delete SC DP-master Cl1

Parameter name Req Cnf
Argument M

Address M
Result M

Argument
The argument shall convey the service specific parameters of the service request.
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Address

- 195 —

This parameter specifies the DL-address of the statistic counters which have to be

cleared.

Attribute Type Unsigend8

Allowed values: 0 to 125

Result

This parameter indicates that the service request succeeded.

6.2.5.3.36

DP-master CI1 event

By thig
(Class

Table

Argun

The argument shall convey the service{spe

service the events of the service DLM-Event are indicated to the User ofa DP-

1) as an Event.

27 shows the parameters of the service.

ent

Event

This parameter can\tak

Add Info

The parame'

6.2.5.3.

By this|

Table

Table 127 — DP-master CI1 exen

Parameter name

Argument

~ind
Q/ y

Event x)

Ad@

@ ameters of the service request.

master
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Table 128 — Init DP-master Cl2

Parameter name Req Cnf

Argument
Bus Para
TS
Data rate

TSL

= 2= £

minTgpDR

-
-

maxlrano
=)

BR
TQUI
TSET
TTR

G

HSA

= 2 =2 £

max retry limit

N\

The argument shall convey the service %

N

pecific parameters of the service request.

Bus Para
This parameter is compgqsed of the Yoll

TS
This parameter

Data rat
This para e

TQUI
This parameter contains the transmitter fall time for this DP-master (Class 2).

TSET
This parameter contains the setup time for this DP-master (Class 2).

TTR
This parameter contains the target rotation time for this DP-master (Class 2).

G
This parameter contains the GAP update factor for this DP-master (Class 2).

HSA
This parameter contains the highest station (DL-) address for this DP-master (Class 2).

max retry limit
This parameter contains the maximum number of retries for this DP-master (Class 2).
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Result
This parameter indicates that the service request succeeded.

6.2.5.3.38 Reset DP-master Cl2

By this service the User of a DP-master (Class 2) resets the Application Layer.
Table 129 shows the parameters of the service.

Table 129 — Reset DP-master Cl2

Parameter name Req Cnf

Argument

Argument
The drgument shall convey the service specific param
Nevertheless, in this service there are no specific parametg

se

6.2.5.3.39 DP-master CI2 fault

By thig service the Application Layer |j
(Class|2).

Table 130 shows the parameters of the

N

(-R{rame{}%my Ind

W

N

Argunjent
The drgument

Neverthelesg; inxt ere are no specific parameters.

6.2.5.3.4 aster Cl2 reject

By this

from the Userof a~QP*master (Class 2).

ice

t ervice specific parameters of the service

r¢equest.

o.the User of a DP-master

réquest.

service

Table T31Tshows the parameters of the service.

Table 131 — DP-master CI2 reject

Parameter name Ind
Argument M
AREP M
Reason M

Argument

The argument shall convey the service specific parameters of the service request.

AREP

This parameter is the local identifier for the desired AR (Address of DP-slave).
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Reason
The parameter Status indicates success or failure of the service.

Allowed values: REJ ABORT,REJ LE,REJ PS,REJ SE,REJ IV

6.2.5.3.41 DP-master CI2 closed

By this service the Application Layer informs the User of a DP-master (Class 2) that the MS2

AR has been closed.

Table 132 shows the parameters of the service.

Table 132 — DP-master CI2 closed

Parameter name

Argument
AREP

Argunjent
The argument shall convey the service specific para

AREP
This parameter is the local identifiepfor the de

6.2.5.3.42 DP-master CI2 event

By thig service the events of the DLM|are e User of a DP-master (Clas
an Evgnt.

Table 133 shows the

9,

“master Cl2 event

\/\Mzter name Ind
Argumefit M

Event M
Add Info M
Argunient
The argument-sha vey the service specific parameters of the service request.
Event
Thisparameter can take the values which are allowed for the -EVEnt Service.
Add Info

The parameter indicates the added info of the DL.

6.2.6 Management ASE

6.2.6.1 Overview

5 2) as

The Management ASE is used to convey parameters between a DP-master (Class 2) and a
DP-master (Class 1). Additionally, the DP-master (Class 2) can read diagnosis information of
the DP-master (Class 1) and its assigned DP-slaves. The access of the DP-master (Class 2)

to the DP-master (Class 1) is performed according to the Client/Server access model.
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6.2.6.2
6.2.6.2
6.2.6.2

Management class specification

A1 Master diag class specification

1.1 Template

A Master Diag object is described by the following template:

DP ASE: Management ASE
CLASS: Master Diag

CLASS ID: not used

PARENT CLASS: TOP

ATTRIBUTES:

1. tm—RKey Attribote—tmpficit

2. (m) Attribute: Master Status

2.1. (m) Attribute: USIF State

2.2. (m) Attribute: Ident Number

2.3. (m) Attribute: Hardware Release DP
2.4. (m) Attribute: Firmware Release DP
2.5. (m) Attribute: Hardware Release User
2.6. (m) Attribute: Firmware Release User
3. (m) Attribute: System Diagnosis

4. (m) Attribute: Data Transfer List

5. (o) Attribute: List of DP-slave Diag
5.1 (m) Attribute: DP-slave Address

5.2 (m) Attribute: DP-slave Diag
SERVICES:

1. (o) OpsService: Get Maste(Diag
6.2.6.24.1.2 Attributes

Implicjt

The aftribute Implicit indicates that tkhe Bject is implicitly addressed
servicqg.

Master Status

US|F State
Thik attribute degCribes e O DP-master (Class 1)
The allowed valugs™g

Table 134 — USIF state

\) Meaning

In this state the DP-master (Class 1) does not execute anv services at the

MSO0 and MS1 AR. The MM1 and MM2 AR can be established.

CLEAR

The DP-master is operating the MSO AR. The Output Data are in the safe
state.

The services related with MS1 AR can be executed.

The MM1 and MM2 AR can be established.

OPERATE
The DP-master is operating the MSO AR. The Output Data are valid.
The services related with MS1 AR can be executed.

The MM1 and MM2 AR can be established.

by the
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ldent Number
This attribute reflects the Ident Number of the DP-master (Class 1).

Attribute Type: Unsigned16

Hardware Release DP

010(E)

This attribute specifies the hardware release of the DP implementation of the DP-master

(Class 1).
Attribute Type: Unsigned8
Firmware Release DP

Thi . ) . :
maﬁter (Class 1).

Attribute Type: Unsigned8

Hardware Release User
This attribute specifies the hardware release of the User img
(Class 1).

Attribute Type: Unsigned8

Firmware Release User
This attribute specifies the firmware/softwar,
DPfmaster (Class 1).

Attribute Type: Unsigned8

System Diagnosis

the value 0 after the N
by the [AP of th

requests is-only ore diagnosis request. All other cases reset the status bit-information
DP-slaveto-the value 0.

he DP-

Mmaster

of the

ass 1).

its Ext
sponds
bset to
tivated
TOP.

slaves

if the
hange
of the

Attribute Type: List of 0,1

List of DP-slave Diag
This attribute is composed of the following list elements.

DP-slave Address
This attribute specifies the DL-address of the DP-slave.

Attribute Type: Unsigned8
Allowed values: 0 to 125

DP-slave Diag

This attribute reflects the diagnosis information of the DP-slave inclusive the information

added by the DP Application Layers for each DP-slave.
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6.2.6.2.1.3 Invocation of master diag object

For the invocation of the Master Diag object the following rules apply:

Only one Master Diag object shall be invoked in a DP-master (Class 1)
6.2.6.2.2 Master parameter class specification
6.2.6.2.2.1 Overview specification

The Master Parameter object consists of one Bus Para element and one or more Slave Para
elements. The values for the Master Parameter object may be loaded via the MM1 AR.

The D
sequerl
may beg

For the
to be i
master
with th

If the

have t
Brct se
of the
with th
Cl1 se

— pos
— neg

If the gttribute v
in an iptermedia

has to
servicHq

the previ

transfe

The Ad
are co
elemer

If the dttribUte values for one Slave Para element are loaded the values have to be stor
in an infermediate buffer. After receplion of the Act Param service the User has 1o transfer the

values

er has
he DP-

values
t Para
ributes
rdingly
master

bd first
e User
ter Cl1
vely, if

B been

bervice
5 Para

2d first

from the intermediate buffer to the attributes of the Master Parameter object.

Afterwards the User shall transfer these values accordingly with the ARL Slave Update DP-
master CI1 and the Load CRL (parameter Update set to TRUE) services. The Act Param
service shall be confirmed according to the following rules:

— positive, if all load services are confirmed positively,

— negative, if one or more load services are confirmed negatively.

Care shall be taken by the User because updating of one Slave Para element may interfere
with already loaded Bus Para and may change the system behavior.
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6.2.6.2.2.2 Template

A Master Parameter object is described by the following template:

DP ASE: Management ASE
CLASS: Master Parameter

CLASS ID: not used

PARENT CLASS: TOP
ATTRIBUTES:

1. (m) Key Attribute:  Implicit

2. (m) Attribute: Bus Para

2.1. (m) Attribute: Bus Para Len

2.2. (m) Attribute: TS

2.3. (III) Attl;butc: Data IatU

24. (m) Attribute: TsL

2.5. (m) Attribute: min Tgpr

2.6. (m) Attribute: max Tgspr

2.7. (m) Attribute: Tqui

2.8. (m) Attribute: TSET

2.9. (m) Attribute: TR

2.10. |[(m) Attribute: G

2.11. [(m) Attribute: HSA

2.12. [(m) Attribute: max retry limit
2.13. [(m) Attribute: Error Action Flag
2.14. |[(o) Attribute: Isochronous Mode
2.15. |[(o) Attribute: IsoM Free

2.16. |[(o) Attribute: IsoM Sync

2.17. |[(m) Attribute: Min Slave Ints
2.18. |[(m) Attribute: Poll Timeou

2.19. [(m) Attribute: Data Contral Ti
2.20. |[(o) Attribute: Alarm Max

2.21. |(m) Attribute:

2.22. |(m) Attribute:

2.23. |(m) Attribute:

2.24. | (m) Attribute:

2.25. |(o) Attrj

2.26. |(o) Attr

3. (o)  Attribut

3.1. (m) i

3.2. (m)

3.3. (o

3.4. ( Data Types
3.5. ( PV1 Supported
3.6. Fail Safe

3.7. (m) Active

3.8. (m) Slave Type

3.9. (m) ; New Prm

3.10. [ (m) ~Attribute: Max Diag Data Len
3.11. [(0)7 Attribute: Max Channel Data Length
3.12.  (m) Attribute: Diag Upd Delay
3.13. (o) Attribute: Alarm Mode

3.14.  (m) Attribute: NA to Abort

3.15.  (m) Attribute: Ignore ACIr

3.16. (o) Attribute: Publisher Flag
3.17. (o) Attribute: MS1 Timeout
3.18. (o) Attribute: Prm Command supported
3.19.  (m) Attribute: Prm Data Len
3.20. (m) Attribute: Prm Data

3.21.  (m) Attribute: Cfg Data Len
3.22. (m) Attribute: Cfg Data

3.23. (m) Attribute: Add Tab Len

3.24.  (m) Attribute: Add Tab

3.25. (m) Attribute: Slave User Data Len
3.26. (o) Attribute: Slave User Data
3.27. (o) Attribute: Ext User Prm Data Len
3.28. (o) Attribute: Ext User Prm Data
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3.29. (m) Attribute: List of assigned CREPs for the MS0 AR
3.29.1. (m) Attribute: CREP

3.30. (m) Attribute: Assigned AREP for the MS1 AR
3.31.  (m) Attribute: Assigned AREP for the MS3 AR
4. (m) Attribute: Assigned AREP for the MSO AR
SERVICES:

1. (o) OpsService: Start Seq

2. (o) OpsService: Download

3. (o) OpsService: Upload

4. (o) OpsService: End Seq

5. (o) OpsService: Act Para Brct

6. (o) OpsService: Act Param

6.2.6.2.2.3 Attributes

Implicjt

This dttribute indicates that the Master Parameter object is implici
servicgs.

Bus Para
This cgmbined attribute consists of the following items.

Bup Para Len
This attribute contains the length of Bus Para inclugsi

Attribute Type: Unsigned16

Allgwed values: 66 to 216 - 1

TS
Thip attribute contains the own DL-

Attribute Type: Unsign
Allpwed values: 0 tp

Data rate
This attributa'

f the chosen data rate.

Table 135.

Table 135 — Data rate

Value Meaning

0 9,6 kbit/s
1 19,2 kbit/s

addressed

by the

93,75 kbit/s
187,5 kbit/s
500 kbit/s
1500 kbit/s

3 000 kbit/s
6 000 kbit/s
12 000 kbit/s

31,25 kbit/s
11 45,45 kbit/s

O | |(N|[oO ||| DN

-
o

TsL: min TgpRr, max TgpRr, TqQul: TSET: TTR: G, HSA, max retry limit

These attributes are described in IEC 61158-3-3 and IEC 61158-4-3.
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Error Action Flag

This attribute reflects the reaction of the DP-master (Class 1) in case of failed data
transfers. This attribute will be evaluated in the operation mode OPERATE and CLEAR of
the DP-master (Class 1). If the data transfer to at least one activated DP-slave was
impossible for a certain period of time (Data Control Time) and if the Error Action Flag is
set, the operation mode will change from OPERATE to CLEAR. If the Error Action Flag is
cleared, the DP-master (Class 1) will remain in the operation mode OPERATE despite
erroneous data transfers.

If the operation mode of the DP-master (Class 1) shall be changed from CLEAR to
OPERATE with the Error Action Flag set to TRUE the data transfer to all activated DP-
slaves have to be performed successfully for a certain period of time (Data Control Time)

ThJa allowed values are shown in Table 136.

Table 136 — USIF state <\
Value Meaning (\
0 no change of the operation mode in y@e\o}\Qn e{{or\

1 change of the operation mode in/c_as\}s.QarWr\

Isochronous Mode
This attribute indicates if the DP- master (Cla Mode.
Twp different models concerning > gdnd the
application of the DP-master (Class 1) i [ master
(Class 1), see 6.2.2.4.3.2.

VaI e Meaning
@hr@ & MBX\M/ (Class 1) shall not operate in the Isochronous
Buffer chr -master (Class 1) shall operate in the Buffer
Sy chronized Isochronous Mode

e S the DP-master (Class 1) shall operate in the Enhanced
Synchronized Isochronous Mode

This Boolean attkiputé indicates if the synchronization message (SYNCH) shall He sent
with the-Con Command Freeze set to TRUE.

Allowed values: TRUE, FALSE

IsoM Sync
This Boolean attribute indicates if the synchronization message (SYNCH) shall be sent
with the Control Command Sync set to TRUE.

Allowed values: TRUE, FALSE

Min Slave Interval

This attribute specifies the smallest allowed period of time between two consecutive DP-
slave poll cycles. This ensures that the sequence of cyclic service requests from the DP-
master (Class 1) can be handled by the DP-slave. This period of time will be complied by
the DP-master (Class 1) for every cyclic Master-slave service except for the
Global Control service. For the Global Control service the User is responsible for
compliance with Min Slave Interval.

Attribute Type: Unsigned16
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Allowed values: 1 to 216 - 1

Time Base: 100 us

Po

Il Timeout

In the case of MM1 AR this attribute specifies the maximum period of time needed to get
the response.

Attribute Type: Unsigned16

Allowed values: 1 to 216 - 1

Tinpe Base—tmrs

Da
Thi
act

Att

Allpwed values: 1 to 216 - 1

Al
Thi

Attri

Allpwed values: 7 0

Ma
Thi
sta
ma

Tir]e Base: 10 ms

handled by the DP-master. It descnip
hanjdle a minimum number of 7 alax
clag

a Control Time
5 attribute specifies the maximum period of time for an Data
vated DP-slave. This Time is used for sending out the Globa

ibute Type: Unsigned16

rm Max
5 variable contains the maxi

number of Global Control requests, which n

Kk User Glgbal
S attributi

rted by the

HI RO S I L1 + pu |
TOUIT T yPT.UTToTyTTIcu

Allowed values: 34 to 216 - 1

Ma

ster Class2 Name

every

an be
hble to
alarm

pay be

. This parameter descrlbes the ablllty of the DP-

f the 8

-

This attribute indicates the name of the DP-master (Class 2) which provided the values for

the

attributes of this Master Parameter object.

Attribute Type: Visible String(32)

Ma

ster User Data

This attribute contains manufacturer specific data which is necessary for the bus
parameter set.

Attribute Type: Octet String
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Ter
This attribute specifies the time (in units of tg|T) that is necessary to handle a complete
Isochronous DP cycle and corresponds to the time Tpp.

Allowed values: 1 to 224 - 1

maxTSH
This attribute specifies the maximum allowed time shift (in units of tg|T) of the time Tpp

measured by the DP-master (Class 1). The application of the DP-master (Class 1) will be
informed if the measured Isochronous DP cycle time exceeds this limit by the service
SYNCH Delayed indicating the occurred shift.

Allpwed values: 1 to 28 - 1

Slave Para
This combined attribute consists of the following items.

Slave DL-address
This attribute reflects the DL-address of the DP-slax
ideptifier (Area Code) to address the corresponding ste
download purposes.

isMused [as an
,, e.g. for|up- or

Attfibute Type: Unsigned8

Allpwed values: 0 to 125

Slave Para Len
This attribute contains the length
panameter set can be deleted by s

slusive the length parameter. A slave
a Len to zero.

Attribute Type: Unsighe

Allowed values: 0 to

Extra Alarm
This Boolean a

ms via

If the 3 50.
Att

Allg

DP
This Boolean attribute reflects whether the DP-slave uses data types.

- If the attribute is set to FALSE the DP-slave uses only basic types (Octet, Word, Array)
for the Data Description.

If the attribute is set to TRUE the DP-slave uses data types for the Data Description.
Attribute Type: Boolean

DPV1 Supported
This Boolean attribute reflects whether the DP-slave uses the extended functionality.

- If the attribute is set to FALSE the DP-slave uses no extended functionality.

If the attribute is set to TRUE the DP-slave uses extended functionality.
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Attribute Type: Boolean
Fail Safe

This Boolean attribute reflects whether the DP-slave supports the Fail Safe functionality. If
the attribute is set to FALSE the DP-slave does not support the Fail Safe functionality. If

the attribute is set to TRUE the DP-slave supports the Fail Safe functionality.
Attribute Type: Boolean

Active

This Boolean attribute reflects whether the DP-slave has to be activated. If the attribute
Active has the value FALSE, the DP-master (Class 1) stops the DP-slave handling to this

et, for

as ignnd DP-slave. In this state it is allowed to r‘hnngp the slave parameter

exgmple by a DP-master (Class 2) with the Download service. If the (Active
valle TRUE, the DP-slave handling will be done by the DP-maste
asdigned DP-slave. Changing of the slave parameter set in this sfs

as the
to this
e also

the| description of the attribute New Prm).

Attribute Type: Boolean

Slave Type

This attribute contains a manufacturer specific type-denots

13§.

Attribute Type: Unsigned8

The allowed values are shown in bleN3

attifibute to

Attribute Type: Boolean

Table

Table 138 — Slawe type
(N

r%ved

anufacturer specific

ther parameterization data has to be transferred to the
ange mode. If this attribute is set to FALSE the Output Data will
ave in the data exchange mode. If this attribute is set to [TRUE,
erization data will be transferred instead of Output Dafa. The

ameterization data has to be guaranteed by local measureq. After

eterization data successfully the DP-master (Class 1) segts this

FALSE)and the data exchange mode to the DP-slave will be continued.

Max Diag Data Len

This attribute contains the maximum length of Diag Data for the DP-slave.

Attribute Type: Unsigned8

Allowed values: 6 to 244

Max Channel Data Length
This attribute defines the maximum length of a MS1-APDU (Length parameter and 4 Octet
Header) for the corresponding DP-slave.

Attribute Type: Unsigned8

Allowed values: 4 to 244


https://iecnorm.com/api/?name=4a2014d4d1b7f5f2d83870b4bcea54e7

— 208 - 61158-5-3 © IEC:2010(E)

Diag Upd Delay

The attribute reflects the number of Diag service requests performed in the state DIAG2 of
the DP-master (Class 1) while Prm Req is set in Diag Data of the DP-slave (for DP-slaves
with reduced performance).

Attribute Type: Unsigned8
Allowed values: 0 to 15 (extendible up to 255)

Alarm Mode
This attribute specifies the maximum number of possible active alarms.

Attribute Type: Unsigned8

The allowed values are shown in Table 139.

Table 139 — Alarm mode

Value Meaning

1 alarm of each typ

0

1 2 alarms in tot}i/\
2 4 alarms in tﬁtal m
3 8 alarmﬁ\@(@y/ S
< \Q aém\w\s irftotal K

5 \| 16 dlaris i@l N\
6 24 aIa%\{Nota
7

el how”
)

NA|To Abort
This Boolean attribute\re ' he DP-master (Class 1) if the assigngd DP-
slaje does n i e DIAG2 state and the data exchange mpde.

- |If this attribyte Vs “s® \ the DP-master continues in case of no regponse

If this |attributei { the" DP-master aborts the MS0O AR in case of no regponse
(Stptus f igne e DP-slave (abort means sending an unlock command|and to

re-pst
Attribut

IgnoreACIr
This.Boolean attribute in combination with the Error Action Flag allows a DP-slave dpecific

re tinonofthae DP_mactar (Clace 1)V in caca of failad data trancfares
HOR- o+ eo—HaSte oSS )H 63560+ aHea—aata—+tahstersS:

- If the attribute is set to FALSE the DP-master (Class 1) processes the auto-clear
function as defined in the Error Action Flag.

If the attribute is set to TRUE the DP-master (Class 1) ignores the auto-clear function as
defined in the Error Action Flag.

Attribute Type: Boolean

Publisher Flag

This Boolean attribute indicates if the correspondent DP-slave shall operate as Publisher.
If the attribute is set to FALSE the correspondent DP-slave shall not operate as Publisher.
If the attribute is set to TRUE the correspondent DP-slave shall be addressed as Publisher
by the DP-master (Class 1).

Attribute Type: Boolean


https://iecnorm.com/api/?name=4a2014d4d1b7f5f2d83870b4bcea54e7

61158-5-3 © IEC:2010(E) - 209 -

Allowed values: TRUE, FALSE

MS1 Timeout

This attribute contains the value for the Timeout of the acyclic communication on the MS1
AR and specifies the maximum period of time it may take a DP-slave to provide a
response. The time contained in this attribute is the maximum time of the assigned DP-
slave.

Attribute Type: Unsigned16
Allowed values: 1 to 216 - 1

Time-Base—10ms

Prm Command supported
This Boolean attribute reflects whether the DP-slave uses PrmQG
functionality:

tended

- |If the attribute is set to FALSE the DP-slave supports no
If the dttribute is set to TRUE the DP-slave supports PrmCs

Attribute Type: Boolean
Allpwed values: TRUE, FALSE

Prm Data Len
Thig attribute contains the length of R S usiveNt ength parameter.

Attfibute Type: Unsigned8
Allpwed values: 9 to

Prm Data

Thik attribute pefled zation data sent to the corresponding DP-slave|by the
DPfmaster ( ' v is

Cfg Data Len

This attribute€onte of Cfg Data inclusive the length parameter.

Attri

Allgy

Cfg

This attribute ects the configuration information sent to the DP-slave. The strugture of

thig attribute is déscribed in 6.2.10.4.2.2.

Add Tab Len
This attribute contains the length of Add Tab inclusive the length parameter.

Attribute Type: Unsigned16

Allowed values: 2 to 216 - 31

Add Tab

This attribute contains the address assignment table of the DP-slave. In case of a
Programmable Logic Controller, this list contains the Programmable Logic Controller
addresses of the decentralized addresses.

Slave User Data Len
This attribute contains the length of the Slave User Data inclusive the length parameter.

Attribute Type: Unsigned16
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Allowed values: 2 to 216 - 31

Slave User Data

This attribute contains manufacturer specific data that characterize the DP-slave for the

DP-master (Class 1).
Attribute Type: Octet String

Ext User Prm Data Len

This attribute contains the length of Ext Prm Data inclusive the length parameter.

Attribute Type: Unsigned8

Allpwed values: 2 to 246

Ex{ User Prm Data
Thiks attribute reflects the extended user parameterization data
DPtslave by the DP-master (Class 1). The DP-master
between the parameter data and the configuration informati

iy seqd

Lisft of assigned CREPs for the MS0 AR
This attribute contains the CREPs of the MSO
composed of the following list elements:

CREP
This attribute contains one CRE

Assigned AREP for the MS1 AR
This attribute contains the AREP of,

Assigned AREP for the
Thik attribute contains&\the M AREP o

Assigm
This a

6.2.6.2.2.
For thg

— On

carj

6.2.6.3

6.2.6.3.1 Get master diag

th&’corres

pndent
5 data

and is

With this service a DP-master (Class 2) can read a single element (Master Status, System
Diagnosis, Data Transfer List, DP-slave Diag of a single DP-slave) from the Master Diag
object of a DP-master (Class 1). This service shall only be used in conjunction with the MM1

AR.

Table 140 shows the parameters of the service.
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Table 140 — Get Master Diag

Parameter name Req Ind Rsp Cnf
Argument M M(=)
AREP M M(=)
MDiag Identifier M M(=)

Result(+) S(=)

AREP

Diagnosis Data

DP-slave Diag
System Diagnosis
Data Transfer List

Master Status

Result(-) Q
AREP /\
Status (7
Argument
The argument shall convey the service\specifi of the service request.
AREP

This parameter is the local identifiey of

MDiag Identifier
This parameter sp

The aIIowed{Be
/\<\

b‘{lue Meaning
M P-ggwe >ag of the DP-slave with the corresponding DL-address

\\\Q\ System Diagnosis
\1 2\7\ \h@z%er Status

128 Data Transfer List

aster Diag object to be read.

— MDiag identifier

Resulfl(+)
This selection type parameter indicates that the service request succeeded.

Diagnosis Data
This parameter contains one of the following element of the Master Diag object as
requested.

DP-slave Diag
This parameter contains the Diag Data of the addressed DP-slave.

System Diagnosis
This parameter contains the System Diagnosis of the Master Diag object (see
6.2.6.2.1)

Master Status
This parameter contains the Master Status of the Master Diag object (see 6.2.6.2.1)
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Data Transfer List
This parameter contains the Data Transfer List of the Master Diag (see 6.2.6.2.1)

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

Status
This parameter provide detailed information about the failure.

Allowed values: DS, NA, RS, RR, UE, RE, TO, FE, NE, IP, AD, EA, LE

6.2.6.3.2 Start seq

With the Start Seq service the beginning of an Upload or Download sequg issj zed by
the DA-master (Class 2) in the DP-master (Class 1). In this case the PP ass|1) can
set an|access protection for the addressed area until the End Seq glend of
the sexuence. The addressed data can be transmitted in blocks wi ad and
Downlgad. This service shall only be used in conjunction with tk

Table 142 shows the parameters of the service.

Table 142 — Start S

N\ A
Parameter namy\ Reg/\\ E&/ /Rép\ R bf

Argument
AREP NV "
Area Code %>

S S(=)
M
C o]
S S(=)
M
M M
Argun
The ar vey the service specific parameters of the service request.

AR
This parameter is the local identifier of the desired AR.

Area Code

The parameter Area Code identifies the element of the Master Parameter object which
shall be loaded or read. If the parameter Area Code is set to a value of 255, local access
protection for a determined Area Code is not guaranteed for the services following. The
local access protection ensures that the User of the DP-master (Class 1) cannot access
the partially loaded data during the service sequence.

Attribute Type: Unsigned8

The allowed values are shown in Table 143.
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Table 143 — Area code (start seq)

Value Meaning

0 to 125 Slave Para of the DP-slave with the corresponding DL-address

126 reserved

127 Bus Para

128 reserved

129 statistic counters

130 to 135 |reserved

136-10-139Q for-the-transferof-the-MasterParameterSet

Ti
Thi
se

trapsferred data are invalid.

Attfibute Type: Unsigned16

Ti

Resulf(+)

This s6

Th

Data in the following

Att

This s

6.2.6.3.

Ma(r Len Data Unit

Ranpge: 1 to

Resulf(-)

140 to 254 |reserved (

255 Start Seq: No local access protection /\Q 0\/
eout

parameter defines the control time between two\succ
ices. If this time expires the access protectiop™ e

e Base: 1ms

parameter Max Le

ibute Type: Uns

lection typg

This s

1 H ol 4 4 £ 4l 1 £ 4l fbailo s £ oLl W] 4 D 4
IviCt 15 USTU U Ihalisicl UIT vadiucs 1TUTN UIC dlllioulcs Ul UIT IVidsSITl Tmalrallicicl]

oad/Download
The prepiously

hmeter

object

from the DP-master (Class 2) to a DP-master (Class 1). The beginning of the Download
sequence can be signaled with the service Start Seq. The actual data set is transmitted in
blocks with the Download service in the addressed area. After the transfer is completed the
sequence shall be terminated with the End Seq service, if the Download sequence was
started with the Start Seq service. This service shall only be used in conjunction with a MM1

AR.

Table 144 shows the parameters of the service.
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Table 144 — Download

Parameter name Req Ind Rsp Cnf
Argument M M
AREP M M
Area Code M M
Add Offset M M
Data M M
Result(+) S S(=)
AREP M M
Result(-) S S(£)
AREP M /\w\
Status M M=) R

Argument
The argument shall convey the service specific parameters of\the service, request.

AREP
This parameter is the local identifig

Are¢a Code
The¢ parameter Area Code identifi
shgll be loaded.

the Master Parameter object| which

Attribute Type: Unsig

Allpwed values: se

Adfi Offset €>
This parameter ¢

Are

o the begin of the area which is specified |by the

Attri

Da
Thi

Attri

Len

Result(+)
This selection type parameter indicates that the service request succeeded.

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

Status
This parameter provide detailed information about the failure.

Allowed values: DS, NA, RS, RR, UE, TO, FE, RE, NE, AD, EA, LE, SC, NI, NC
6.2.6.3.4 Upload

This service is used to transfer the values of the attributes of the Master Parameter object
from the DP-master (Class 1) to a DP-master (Class 2). The Upload sequence can be
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executed in the same way as the Download sequence. It is possible to transfer single data
areas without the services Start Seq and End Seq. In this case the consistency of the
transferred data is not guaranteed. This service shall only be used in conjunction with a MM1
AR.

Table 145 shows the parameters of the service.

Table 145 — Upload

Parameter name Req Ind Rsp Cnf
Argument M M
AREP M M
Area Code M M /\(\
Add Offset M M
Data Len M M /\
\¢

Result(+) Q (=)§
AREP

Data

Result(-) < < SG Sk=)
AREP M

Status f

0/2
z

Argunjent
The argument shall convey

AREP
This parameigris the locabide o e>desired AR.

Area Code
The paramete
shgll be read

which

Att
Allg

Adf Offset
This parameter~identifies the offset to the begin of the area which is specified |by the
Arda’Code.

Attribute Type: Unsigned16

Data Len
The parameter defines the length of the requested data.

Attribute Type: Unsigned8
Allowed values: 1 to 240

Result(+)
This selection type parameter indicates that the service request succeeded.

Data
This parameter contains the requested data.


https://iecnorm.com/api/?name=4a2014d4d1b7f5f2d83870b4bcea54e7

~216 - 61158-5-3 © IEC:2010(E)

Attribute Type: Octet String
Length: 1 to 240

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

Status
This parameter provide detailed information about the failure.

Allowed values: DS, NA, RS, RR, UE, TO, FE, RE, NE, EA, LE, NI, SC, AD

6.2.6.3:

This service is used to mark the end of a sequence of consistent tra rs of d blocks of
the Master Parameter object. This service shall only be used in conj jon with 1|AR.

Table 146 shows the parameters of the service.

Table 146 — End Seq

Parameter name Req In?/ Rsp f

M\)G

Argument

AREP <
Result(+)
AREP <

i) =

Reswlt(-)
[ M M
Q Statu M M(=)

Argun
The ar 3 the servicg specific parameters of the service request.

AR

Thils i e\localidentifier of the desired AR.
Resulf(+)
This se¢ i ameter indicates that the service request succeeded.
Resul{(-)
This s '

Status

This parameter provide detailed information about the failure.

Allowed values: DS, NA, RS, RR, UE, TO, FE, RE, NI, SE, NE, AD, EA, LE, NC

6.2.6.3.6 Act Para Brct

This service is used to activate the previously transferred values for the Master Parameter
object by the DP-master (Class 2). This service may be performed simultaneously to one
(single) or many (multicast) DP-master (Class 1). In the operation modes CLEAR and
OPERATE of the DP-master (Class 1), the activation of the Bus Para element with changed
DL parameters data rate or TS will be rejected. This service is only locally confirmed because
a possible change of the data rate shall take effect at all addressed DP-masters (Class 1) at
the same time. This service shall only be used in conjunction with a MM2 AR.
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Table 147 shows the parameters of the service.

Table 147 — Act Para Brct

Parameter name Req Ind Cnf
Argument M M
AREP M M
Area Code M M
Result(+) S
AREP
Result(-)
AREP
Status
Argunjent
The argument shall convey the service specific parameéters okth ice request.
AREP

This parameter is the local identifier

Area Code
The¢ parameter Area Code identifigs—t
shgll be activated.

Attribute Type: Unsigred

The allowed value

code (Act Para Brct)

Value \/\ Meaning
O\tq 12\6\ n owed
\1»\ PBus Para

28 %0 129 |reserved
01g° 135 |reserved

&

336 to 139 |for the activation of the Master parameter object
140 to 254 |reserved

255 rRot-aHowed

aster Parameter object

which

In the presence of several DP-masters (Class 2) it shall be guaranteed that the old and

the new bus parameter sets are compatible.

Result(+)
This selection type parameter indicates that the service request succeeded.

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

Status
This parameter provide detailed information about the failure.

Allowed values: DS
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6.2.6.3.7 Act param

This service is used by the DP-master (Class 2) for the following purposes:

— to activate or to deactivate a parameterized DP-slave,

— to change the operation mode of the DP Application Layer,

61158-5-3 © IEC:2010(E)

— to accept and activate the values for the Bus Para Elements of the Master Parameter

object.

If the loaded bus parameter set contains a changed data rate or station address for the DP-
master (Class 1) the new bus parameter set shall be activated with the Act Para Brct service.
This service shall only be used in conjunction with a MM1 AR

Table 149 shows the parameters of the service.

Table 149 — Act param

AN

Parameter name Req Ind /st g\nk
Argument M \
AREP M \
Area Code M \
Activate G >
Result(+) \-S)\ S(=)
AREP M M
Resul-) Q > s S(=)
\/ M M
M M(=)

P
tatus
Argunm v

The ar

AR
Thi

Ar
Th

shgll be activated/deactivated with the exception of the operation mode.

Attfibul Type: Unsigned8

The allowed values are shown in Table 150.

which
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Table 150 — Area code (Act param)

Value Meaning
0 to 125 |Slave Para of the DP-slave with the corresponding DL-address
The (Flag/Bit) Active in the slave parameter set of the DP-master (Class 1) is set as specified in the
parameter Activate.
126 Reserved
127 Bus Para
128 Operation mode (description see 6.2.5.3.29)
129 Reserved
130 to 135 |reserved /\
136 to 139 |activation of the Master Parameter Set /\\ ~
140 to 255 |reserved /\ \

The allowed values are shown in Table 151.

Resulf(+)

This selectio

Resulf(-
This sele

Status
Thi

Alld

Activate \Q
The¢ meaning and the allowed values of this parameter depending-ontherea Clode.

Attribute Type: Unsigned8

T@Q&vat G

Area Code Aﬁ&wed\\}\s ﬂ}(\the}a'raﬁeter Activate

(= tivate)

0 to 125: (Slave Para)
/\ N2 Q\= Activatd)

127: (B,\s P 25\5\ (= Mate)

128: ( peratjoq mode) ~=6TOP)
\% (= CLEAR)

192 (= OPERATE)

6.2.7 Load region ASE

6.2.71

Overview

A Load Region object represents an unstructured memory area whose contents may be
uploaded (Pull) or downloaded (Push). Unstructured in this context means that the memory
area is represented only as an ordered sequence of octets. No other structure is apparent.

A Load Region object may represent an unnamed volatiie memory area, such as that

implemented by dynamic computer memory, or a named non-volatile memory object, such as
a file. The contents of a Load Region object are referred to as a load image. Load images
may contain programs or data. The transfer of the LR Data to or from a Load Region object is

performed

using the Load Region services.
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The Load Region objects shall clearly be separated from the Process Data objects and the
Function Invocation objects. No overlapping is allowed.

To maintain integrity, only one download process for a Load Region object is permitted at a
time. The Load Region State attribute of the Load Region object is used to indicate whether
the Load Region object is empty, being downloaded, or loaded (see the definition of the
attribute for a complete list of the states). The Load Region object may be cleared using the

Initiate Load service.

The Load Region State attribute also indicates the progress of an upload. Multiple uploads of
a Load Reglon obJect via different ARs are aIIowed This attrlbute is defmed to separate the

The Ld
(Pull o
Pull or

The LH
servicq.

LR Da

parame

LR Da
by sen(di
the LR
segme
initiate
AP. Th
complg

To avdi
regard

6.2.7.2
6.2.7.2.

The Lg
attribu
specification’/of the

lient AP is beyond the scope of this specification.

ntents

vnload
fther to

gment

équests for them. The
AP thdt contains the LR Data responds by retu g egment, indicating

with a

image

a response that indicates whether
ent indicates when the last LR Data
tasegment has been received, the AP that

A Load Region object is described by the following template:

DP ASE:

CLASS: Load Region
CLASS ID:

PARENT CLASS:
ATTRIBUTES:

1. (m) Key Attribute:
2 (m) Attribute:

3. (m) Attribute:

4. (m) Attribute:

5. (c) Constraint:
5.1. (m) Attribute:
5.1.1. (m) Attribute:

6. (c) Constraint:
6.1. (m) Attribute:

Load Region ASE

not used
TOP

Identifier

LR Size

Access Rights MS1

Access Rights MS2

Access Rights MS2 = Right to Pull or Right to Pull/Push
List of SCL Pull

SCL

Access Rights MS2 = Right to Push or Right to Pull/Push
List of SCL Push

remote
not be

an AR

ifies the

. The
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6.1.1. (m) Attribute: SCL

7. (m) Attribute: Load Region State

8. (m) Attribute: Actual LR Size

9. (o)  Attribute: Identifier of Related Function Invocation

10. (m) Attribute: Max Segment Length

11. (m) Attribute: Max Response Delay

12. (m) Attribute: Uploadcount

13. (o) Attribute: Load Region Additional Information

14. (o) Attribute: Load Region Name

15. (o) Attribute: Local Detail

SERVICES:

1. (m) OpsService: Initiate Load

2. (o) OpsService: Push Segment

3. (n) ﬁpeQnr\/ir\n- Pull Qngmnnf

4. (m) OpsService: Terminate Load

6.2.7.2.2 Attributes

Identiflier

This key attribute is a triplet composed of API, Slot Number and which
Applic * oduile the
Load H bject, Load
Regior

Attribufe Type: Unsigned8, Unsigned8, Unsigned16
Allowef triplet values: [ 0 to 254, 0 to 254, 0 to 6
LR Size

Attribute Type: Unsigned32

Allowe[d values: 1 to 232

Accesp Rights MS1

This aftribute defines
object.

Attribute Type: Unsig

ohts defined for a MS1 AR for the Load Region

The allowed value

able 152 — Access rights MS1

Value Meaning

0 Right to Push

1 Right to Pull
2 Right to Pull/Push

3 No Access

Access Rights MS2
This attribute defines the type of access rights defined for a MS2 AR for the Load Region
object.

Attribute Type: Unsigned8

The allowed values are shown in Table 153.
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Table 153 — Access rights MS2

Value Meaning

0 Right to Push
1 Right to Pull
2 Right to Pull/Push

3 No Access

List of SCL Pull
This attribute is composed of the following list elements:

SC
The attribute SCL contains one value for Pull access protectio is Lead Region
object. The rules for accepting or rejecting a Pull access desgribed i p.2.1.3

acdording to the read access.
Attribute Type: Unsigned8

List off SCL Push
This aftribute is composed of the following list elements:

SC
The attribute SCL contains one value for aCCE Region
object. The rules for accepting Or xgj 5 5.2.1.3

acdording to the write access protexti
Attfibute Type: Unsigned8

Load megion State
This aftribute specifies the

Attribute Type: Unsign

The allowed valft is attdbut

4 — Load region state

Meaning

0 DOWNLOADABLE
1 DOWNLOADING

2 DOWNLOAD SUCCESS
3 LOADED
4 IN-USE

Load Region State attribute constraints:

- A Load Region object whose contents are stored in non-erasable memory cannot
support downloading transfers. Its valid state values are LOADED and IN USE.

- A Load Region object whose contents are stored in erasable memory supports
downloading transfers. Its valid state values are DOWNLOADABLE, DOWNLOADING,
DOWNLOADING SUCCESS, LOADED and IN USE,

Actual LR Size
This attribute specifies the used length of the Load Region object in octets. A Load Region
object whose content is cleared shall have a value of zero for this attribute.

Attribute Type: Unsigned32
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Allowe

d values: 0 to 232 - 1

Identifier of Related Function Invocation
This optional attribute is a triplet composed of API, Slot Number and Fl Index to define to
which Application Process Identifier, module and to which index within the specified module
the related Function Invocation object belongs.

Attribu

te Type: Unsigned8, Unsigned8, Unsigned16

Allowed triplet values: Allowed values:[ 0 to 254, 0 to 254, 0 to 65 199 (65 200 to 65 535
reserved) ]

Max Srg.mauLLan-g*h
This aftribute specifies the maximum length in octets of each Push Segment orPull Selegment

which
Attribu
Allowe

Max R

This aftribute specifies the maximum time period (in upit

Load,
Server

value ¢f the attribute MS1 Timeout of the ARL D

Attribu

Allowe

Uploa
This a

Region object. The va

This a
This a
object.

Attribu

Allowe

shall be used for the up- or download of this Load Region object

fe Type: Unsigned8
d values: 1 to 234

psponse Delay

te Type: Unsigned16

d values: 1 to 216 - 1

count

tribute is incre

nitiate
by the

e Load
object.
arallel.
Region

IO N e

This optional attribute defines the name of the Load Region object.

Attribu

Local

te Type: Visible String(32)
Detail

This optional attribute contains additional local information about the Load Region object.

Attribu

te Type: Octet String

6.2.7.2.3 Invocation of the load region object

For the invocation of the Load Region object the following rules apply.

— Load Region objects shall not exceed the total length of 232 - 1 octets. The attribute

LR

Size has to be set accordingly.
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At least the Push Segment or Pull Segment or both services shall be allowed for the
access of the Load Region object.

At least one AR shall have access to the Load Region object.
Only one Function Invocation shall be related to a Load Region object.
The access rights shall be set accordingly to the allowed service(s).

6.2.7.3 Load region service specification

6.2.7.3.1 Initiate load

This service is used by an AP to initiate the download or upload of a Load Region. A

paramg e Load
Regiorn object using the Pull Segment service or from the Load Region e Push
Segmgnt service. This service shall only be used in conjunction wit 52 AR.

Table 155 shows the parameter of the service.

Argunment

Table 155 — Initiate load

Parameter name Req \IQ\{ \ Cnf
Argument N
AREP \>
Slot Number >
LR Index
Load Type

Load Image Size

Intersegment Request

S(=)
M(=)
M(=)
M(=)
M(=)

=T 2= =20

w

S(=)
M(=)
M M(=)

The argument shall convey the service specific parameters of the service request.

AREP
This parameter is the local identifier for the desired AR.

Slot Number
The parameter Slot Number is used in the destination device for addressing the desired
Load Region object in a specific slot (typically a module).

LR Index
This parameter specifies the index of the Load Region to be downloaded or to be
uploaded.
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Load Type
This parameter specifies whether the Load Region object has to be downloaded or
uploaded.

Allowed values: Push, Pull

Load Image Size

This conditional parameter indicates the number of octets which has to be downloaded to
the Load Region object if the parameter Load Type is equal Push. If the parameter Load
Type is equal Pull the parameter Load Image Size is not present. This parameter shall
have a value of zero if the content of the Load Region object shall be cleared.

Attribute Tylr_\n' IIneignnd?')

Allgpwed values: 0 to 232 - 1

Intersegment Request Timeout

This parameter specifies the timeout period on the Server
Pugh Segment service requests, in units of 100ms. The defa
156.

ent or
Table

Attfibute Type: Unsigned16

Allpwed values: 1 to 216 - 1

Table 156 — Default values fa@\p\ amefer In er@ t Request Timeout

Baudrate (kbit/s) /'%187,5 \SQO 1500 | 3000 | 6000 [ 12000
Intersegment Request Timeout (sec)\ @N \@ )10 10 10 10

's\cki&upg\l%nformation for the subsequenft load
Resulf(+)

This se¢ indicé at the service request succeeded.

Additional Informatio
This optional
procedure,

Ac
This parz

— | S iRute Actual LR Size of the Load Region object if the parameter Load Type

of the-paftamets
in the)previod

r Load Image Size if the parameter Load Type has had the valug Push
request primitive.

Attribute Type: Unsigned32

Allowed values: 0 to 232 - 1

Max Response Delay

This parameter contains the value of the attribute Max Response Delay of the Load
Region object. The Client AP shall monitor the Initiate Load, Push Segment, Pull Segment
or Terminate Load service request and response sequences with this time parameter.

Max Segment Length
This parameter contains the value of the attribute Max Segment Length of the Load
Region object.

Result(-)
This selection type parameter indicates that the service request failed.
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Error Code
This parameter indicates the reason for the failure.

Allowed values: state conflict, load image size error, access denied, invalid index, invalid
slot, module failure, invalid parameter, invalid type.

6.2.7.3.2 Push segment

This optional service is used to transfer LR Data to the Load Region object after the download
process has been initiated. This service shall only be used in conjunction with the MS1 or
MS2 AR.

Table 157 shows the parameter of the service.

Table 157 — Push segment (\
Parameter name Req Ind /RSK bqf
Argument \
AREP \\/
Slot Number \>
LR Index >

£/ £ £/)2 2 £ £

Segment Length

Segment Number

More Follows

Data
Result(+) QB S S(=)

ARE M M(=)
@ult S S(=)

AREP M M(=)
/E\\o ode M M(=)

the service specific parameters of the service request.

Argument
The arg

AREP
This parame

e local identifier for the desired AR.

Sigt-Number
Theparameter—StotNumberis—used i thedestimatiom device for addressinmgthedesired
Load Region object in a specific slot (typically a module).

LR Index
This parameter specifies the index of the Load Region object to be downloaded.

Segment Length
This parameter indicates the number of octets of the Load Region object which has to be
downloaded.

Attribute Type: Unsigned8

Allowed values: 1 to 234
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Segment Number

This parameter indicates the number of the segment which is being transferred. Segment

numbers are in ascending order without gaps beginning with the value one.

Attribute Type: Unsigned32

Allowed values: 1 to 232 - 1

More Follows

This parameter indicates whether or not any additional segments remain to be transmitted.

Attribute Type: Boolean

Allowed values: TRUE, FALSE

Data
The parameter Data contains the segment of the Load Image w
and consists of the number of octets indicated in the paramete
rec:luest. This parameter has to be composed of the data typ

Resul{(+)
This s¢lection type parameter indicates that the service

Resulf(-)
This selection type parameter indicates that the g

Error Code
This parameter indicates the reason for t

Allpwed values: state conflict, length or, € denied, invalid index, inval
mofule failure, invalid % atueé not supported.
6.2.7.3.3 Pull segient
This optional ser, i > t ¢ ata from the Load Region object after the
process has be iti i e sWall only be used in conjunction with the N

MS2 AR.

Table 158 shows

loaded
of the

d slot,

upload
N1S1 or
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Parameter name Req Ind Rsp Cnf
Argument M M(=)
AREP M M(=)
Slot Number M M(=)
LR Index M M(=)
Segment Length M M(=)
Result(+) S
AREP M
Segment Length M
Segment Number M \/
More Follows
Data <§
Result(-) /\\X/
AREP < M =)
Error Code (\ g /\\rx M(=)

Argument
The argument shall convey the service

AREP
This parameter is the

Sliqt Number

The parameter S
Load Regio
LR|Index

This paramete

Allg

amelers o

e service request.

esired

hall be

Result{¥)

This selection type parameter indicates that the service request succeeded.

Segment Length

The value of this parameter is equal to the equivalent parameter of the request if the
remaining octets to be uploaded are greater or equal to the requested segment length.
Otherwise this parameter contains the number of remaining octets.

Attribute Type: Unsigned8
Allowed values: 0 to 234

Segment Number

This parameter indicates the number of the segment which is being transferred. Segment
numbers are in ascending order without gaps beginning with the value one.
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Attribute Type: Unsigned32

Allowed values: 1 to 232 - 1

More Follows

This Boolean parameter indicates whether or not any additional segments remain to be

transmitted.
Attribute Type: Boolean
Allowed values: TRUE, FALSE

Data

This conditional parameter is only present if the value of the parametey Segment Le

the|response is different from zero and contains the segment of the
to be uploaded and consists of the number of octets indicated i
Length of the response. This parameter has to be composed of

Resulf(-)
This selection type parameter indicates that the service requre

Error Code
This parameter indicates the reason for the failur¢.

Allowed value: state conflict, access denie
invalid parameter, invalid type, fea

6.2.7.3.4 Terminate load

failure,

This sgrvice is used to terminate the, upload or‘downlzad process. It shall be used upon
succegsful completion, or to™a ~upload\or. gowntgad in progress.

If the Up- or download [prQcess i
— in pase of q,
attfibute Actual LR
set

— ind
be

d (the
hall be

ct shall
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Table 159 — Terminate load

Parameter name Req Ind Rsp Cnf
Argument M M(=)
AREP M M(=)
Slot Number M M(=)
LR Index M M(=)
Result(+) S S(=)
AREP M M(=)
Result(-) S SE&)
AREP M M(
Error Code I\y\ =)

Argunjent
The argument shall convey the service specific paramejfers he sgfvicexegudest.

AREP
This parameter is the local identifier for the desi

Sidt Number
The parameter Slot Number is used\in t j esired
Lo4d i

LR|Index
This parameter specifies wnload
process shall be tegmina

Resulf(+)
This seglection t

Resul{|(-)
This s¢

Error Cade
This parareter iRgicates

Allg
invalid parameter) invalid type.

Failure,

6.2.7.1 Behavior of the load region object

6.2.7.41 Load region state machine description
6.2.7.4.1.1 Overview

The behavior of a Load Region object is defined by the Load Region state machine. Each
Load Region object is represented by an own instance of this state machine.

The Load Region state machine represents a part of the User functionality and is included to
ensure interoperability. It is assumed that other parts of the User functionality perform the
following checks:

— validation of the existence and addressing of the Load Region object

— validation of the access rights

— validation of temporary system restrictions for the use of the Load Region object
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and generate appropriate Error Codes if necessary.

Two types of Load Region state machines are defined. One represents the behavior of Load
Region objects whose contents are stored in erasable memory and are therefore capable to
be downloaded. The other one represents the behavior of Load Region objects whose
contents are stored in non erasable memory and are therefore not capable to be downloaded.

The Load Region object may be used by Function Invocation objects. Therefore the Load
Region state machines provide an interface to the Function Invocation state machines for co-

ordination purposes.

The mgimfunctiomatities of thetoadRegiomstate machimeare:

— mohitoring of the valid sequence of services executed on the Load Regio
— to ¢nsure that a download is only executed if no upload is in prog

— to ensure that an upload or download is only executed if
usgd by a Function Invocation object

— to ¢nsure that an upload is only executed if no download
— supervision of the Client activity.

6.2.7.].1.2 Primitive definitions

6.2.7.4.1.2.1 Primitives exchang

machine

Table [160 and Table 161 show the pfimitives\e
Region state machine.

23

e user@u the load region state

is not

ged between the User and th¢ Load
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Table 160 — Primitives issued by the user to the Load Region state machine

Primitive Name

Source

Associated parameters

Functions

Abort.ind

User

AREP

Locally Generated
Subnet

Instance

Reason Code

Additional Detail

DP-sla

e Stopped ind

liser

ARFP

Initiate| Load.ind

User

AREP,

Slot Number,

LR Index,

Load Type,

Load Image Size,
Intersegment Request,

Timeout

<

Pull Sggment.ind

User

O
QY

Push Jegment.ind

9,
A

EP \%
lot er,
LRNndexy
egmreQLe th

EP)

Segmeént Number,

re Follows,

Data

Terminfate Load.i

AREP,
Slot Number,

LR Index

A

QAN
SO
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Table 161 — Primitives issued by the Load Region state machine to the user

Primitive Name Source Associated parameters Functions
Initiate Load.rsp(+) Load AREP, —
Region .
Actual LR Size,
Max Response Delay,
Max Segment Length
Initiate Load.rsp(-) Load AREP, —
Reqi
egion Error Code
Pull S gmnnf rep(-l-) Load AREP —
Region
Segment Length,
Segment Number,
More Follows,
Data /\
Pull Sdgment.rsp(-) Load AREP, — %
Region
Error Code
AY
Push Jegment.rsp(+) Load AREP —
Region m
Push Jegment.rsp(-) Load AREP, \/ ( —
Region
9 Errox Code >
Terminfate Load.rsp(+) Load AREP \_7/
Region
Terminfate Load.rsp(-) Load RER, \) —
gion
/\ Extor Cede

The parameters used

Load Region ob@se

6.2.7.4.1.2.2 P

Table
the LoI

Ta

N \:)
primitives are described in the Service Specification|of the

between the function invocation and the load
wthe primitives exchanged between the Function Invocatipn and

issued by the Function Invocation to the Load Region sfate

machine
Primitive Name \/ Source Associated parameters Functions
Delete|nUse’ind Function FI Identifier, The Function Invocation indicales
tvocation — wittrthisprimmitive that thetoad
LR Identifier Region Object is no longer to be
used.
SetlnUse.ind Function FI Identifier, The Function Invocation indicates
Invocation . with this primitive that it wants to
LR Identifier make use of the Load Region Object.
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Table 163 — Primitives issued by the Load Region to the Function Invocation state

machine
Primitive Name Source Associated parameters Functions
DeletelnUse.rsp (+) Load FI Identifier, The Load Region responds with this
Region . primitive to a previous received
LR Identifier DeletelnUse.ind.
SetInUse.rsp (+/-) Load FI Identifier, The Load Region responds with this
Region . primitive to a previous received
LR Identifier SetinUse.ind.
6.2.7.4-4-3—Statedefinitions
Table 164 shows the definitions of the states of the Load Region state hi

Table 164 — Load Region state definition%
AN

State Descripp'gn\ \ \ \/
DOWNLOADABLE | This state indicates that the Load ion\%t' mpty\but is
capable of being downloaded,

DOWNLOADING This state indicates that th?/do%ﬂ?ad%ue e hasybeen initiated.
DOWNLOAD SUCCESS | This transient state indic téﬁ}h%t thepdowntoad sequence has
succeede}i,/‘th has yetlbeen/terminated.

LOADED This stateNpdicates\hat the download seguence has terminated
successfully?

IN-USE This state(indicates tha{.the Load Region object is loaded and is
currently Being Wby FuUrction Invocation object.

6.2.7.4.1.4 Local

O

AREP [List
The EP Lis(’ jonal list containing AREP(s) which req
applicgtion relation S W exgcute a download or upload sequence.

Segm

The S
contair
this rel

Actual

The Ad
in the

AREP List, and the Actual Length of the amount of data already exchanged

sequel

ce executed on this relationship

Fl Identifier

This local variable contains the Identifier (API, Slot Number, FI Index) of the Function
Invocation object which currently uses this Load Region object.

6.2.7.4.1.5 Timer definitions
Intersegment Request Timer

resent

, also

consists of a two dimensional list containing AREP(s), also conptained

in the

With the Intersegment Request Timer the Load Region state machine supervises the Client
activity during an upload or download sequence.
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Function definitions

The following functions contained in Table 165 are used by both Load Region state machines
which describe the behavior of a Load Region object stored in erasable memory or in non

erasab

le memory.

Table 165 — Load Region function table

Function Name

Description

IsServiceAccepted(Load Type,
Load Image Size, Additional

local object conditions.

This function checks by calling subfunctions if the service is acceptable and match

Information) A H-the-restits-of-the-catted-stubfunctions-are-as—fotows
IsLRSizeOK(Load Image Size) = TRUE
IsPushAndUpload() = FALSE
IsAddInfoOK(Additional Information) =
TRUE
than it returns TRUE.
B) Otherwise it returns FALSE. & \
IsPushAndUpload() This function checks whether ap’ Upload sequ cc; is improgress.
A) If the attribute Uploadcountl\is greater thamzero it returns TRUE.
B) Otherwisemturnsﬁ;@%
IsLRSiz¢ OK(Load Image Size) [This functionshecks whether the Lo\d\lrie{?Size is matching the attribufe LR Size.
A) If the Load Image Size s less\or equ R Size then it returns TRUE.
B) Otherwise tretlffr-niFA =8
IsAddInfoOK(Additional i Mditional Information is matching the aftribute
Information) on.
rmation is compatible to the attribute Load Region|Additional

S

B) iseN{ re

StoreSegmentNumbe\r('f( P related.
Segment Number) A
GetSegmentNumber&R ) Ns}hnc\tiy(returns the stored AREP related Segment Number.
CheckSé¢gmentlumber(ARER, ) \This function compares the Segment Number with the stored AREP relateld Segment
Segment Numbey) mper.
A) If the Segment Number is equal to the stored AREP related Segment Number then
it returns TRUE.
B) Otherwise it returns FALSE.
StoreAc ualLength(AREP,/Actual This function stores the Actual Length AREP related.

Length)

GetActualLength(AREP)

This function returns the stored AREP related Actual Length.
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Function Name

Description

GetActualSegLength(AREP,
Segment Length)

This function reads the stored AREP related Actual Length by calling the function
GetActualLength and calculates the actual Segment Length according to the

following equation:

A) If the Actual LR Size-Actual Length is greater or equal to Segment Len
less or equal to Max Segment Length then it returns Segment Length.

B) If the Actual LR Size-Actual Length is greater or equal to Segment Len
greater than Max Segment Length then it returns Max Segment Length.

gth and

gth and

C) If the Actual LR Size-Actual Length is less than Segment Length and less or equal

to Max Segment Length then it returns Actual LR Size-Actual Length.
D) If the Actual LR Size-Actual Length is less than Segment Length and g

reater Max

S ocmant | aatb-thaon it raoticn Mo S ocmant | nathb.
g eRtr=eRgmTTeR—ttTeturiSy g =eRgthT

Furthermore this function calculates the new Actual Length according\to-t

equation:
%/

Actual Length = Actual Length + returned value.

The new Actual Length is stored AREP relatg lling th
StoreActualLength.

he following

CheckAg¢tualSeglLength(AREP,
Segment Length)

cam(g the

the followi

This function reads the stored AREP r
GetActualLength and checks the Seg
conditions:

B) If Segment Length is g
FALSE.

C) OtherwiseNt retixns\TRUE )

unction
ng

FALSE.

itfreturns

IsLastSggment(AREP)

unction
according

StoreAREP(AREP)

CheckAREP( AREP)<>

ording to

DeleteA ?EP(A P

This\ﬁgnction deletes the AREP in the AREP List.

TMunction starts or restarts the AREP related Intersegment Request Ti

Startintgrs r(A P, mer.
™ "\

StoplntersegMXr(A\\E This function stops the AREP related Intersegment Request Timer.

CheckM JreFoIIowsWore This function reads the stored AREP related Actual Length by calling the function

Follows

GetActualLength and checks whether it is the last segment to receive acc
the following conditions:

prding to

A) If the Actual Length is equal to Actual LR Size then it returns TRUE.
B) Otherwise it returns FALSE.

ClearContent

This function deletes the content of the Load Region object.

StoreFlldentifier(FI Identifier)

This function stores the FI Identifier.

CheckFlldentifier(FI Identifier)

This function checks the FI Identifier according to the following conditions:

A) If the FI Identifier is equal to the stored FI Identifier then it returns TRUE.

B) Otherwise it returns FALSE.

DeleteFlldentifier(FI Identifier)

This function deletes the stored FI Identifier.

StoreData(Data)

This function stores the Data into the content of the Load Region object.

GetData()

This function gets the Data of the content of the Load Region object.
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6.2.7.4.2
6.2.7.4.2.1

- 237 -

Load region state diagrams

Load region state diagram for erasable memory

Figure 25 shows the state diagram of a Load Region for erasable memory.

POWER-ON

1

L 4

DOWNLOADABLE

A

16, 18, 22, 24,
26, 28, 30, 32, 34

DOWNLOADING

19..21, 28, 25, 27, 29, 31, 33

36, 37, 39, 41, 43,
45, 47, 4

4

DOWNLQAD S?GgESS

38, 40, 42, 44, 46, 48

(L G

&

S

A

51..62, 64

\/ LOADED

50

63

66..73

IN-USE

ion state diagram for erasable memory
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6.2.7.].3
6.2.7.4.3.1

Table 166 shows the state table of a Load

POWER-ON
1
2.13,15
A
> LOADED
14
472 .24
A
IN-USE
16

Table 1%

StoreARFP(AREP)

# Current Nekt State
Btate / ondltlon
=>Action
1 POWER- DOWNLOA
ON DABLE
2 |DOYNLOA DOWNLOA
DAB DING

Segment Number:=0
StoreSegmentNumber(AREP, Segment Number)
Actual Length:=0

StoreActualLength(AREP, Actual Length)
T1:=Intersegment Request Timeout

Actual LR Size:=Load Image Size

Load Region State:=DOWNLOADING
StartintersegReqTimer(AREP, T1)

Initiate Load.rsp(+) ( AREP, Actual LR Size, Max Response Delay, Max Segment
Length )
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/(CheckAREP(AREP)=FALSE
=>
Error Code:=state conflict

Terminate Load.rsp(-) ( AREP, Error Code )

# | Current Event Next State
State /Condition
=>Action
3 [DOWNLOAD (Initiate Load.ind ( AREP, Slot Number, LR Index, Load Type, Intersegment Request |[IDOWNLOA
ABLE Timeout, Additional Information ) DABLE
/(Load Type=Pull) &&
(IsServiceAccepted(Load Type, Additional Information)=TRUE)
=>
T1:=Intersegment Request Timeout
Uploadcount:=Uploadcount+1
STOrTeAREP(AREP)
StartintersegReqTimer(AREP, T1)
Initiate Load.rsp(+) ( AREP, Actual LR Size, Max Response Delay, x Segme
Length )
4 |DOWNLOAD |Initiate Load.ind ( AREP, Slot Number, LR Index, Load Type¢/ e, %NNLOA
ABLE Intersegment Request Timeout, Additional Information ) DABLE
/(Load Type=Push) &&
(IsServiceAccepted(Load Type, Load Image Size Additi ioM=FALSE)
=>
if (IsPushAndUpload()=TRUE)
Error Code:=state conflict
5 |DOWNLOAD DOWNLOA
ABUE DABLE
6 |DOWNLOAD DOWNLOA
ABUE < DABLE
StartintersegReqTimer(AREP, T1)
Pull Segment.rsp(+) ( AREP, Segment Length, Segment Number, More Follows )
7 |DOWNLOAD [Pull Segment.ind ( AREP, Slot Number, LR Index, Segment Length ) DOWNLOA
ABLE DABLE
/(CheckAREP(AREP)=FALSE
=>
Error Code:=state conflict
Pull Segment.rsp(-) ( AREP, Error Code )
8 [DOWNLOAD [Terminate Load.ind ( AREP, Slot Number, LR Index ) DOWNLOA
ABLE DABLE
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# Current Event Next State
State ICondition
=>Action
9 |DOWNLOAD |Terminate Load.ind ( AREP, Slot Number, LR Index ) DOWNLOA
ABLE DABLE
/(CheckAREP(AREP)=TRUE
=>
DeleteAREP(AREP)
Uploadcount:=Uploadcount-1
StopintersegReqTimer(AREP)
Terminate Load.rsp(+) ( AREP )
10 [DOYWNLOAD |IntersegReqTimer Expired DOWNLOA
ABLE - DABLE
AREP:=GetTimerAREP()
DeleteAREP(AREP) v
Uploadcount:=Uploadcount-1
IntersegReqTimerExpired.req( AREP ) <\ \
11 |DOWNLOAD |Abort.ind ( AREP, Locally Generated, Subnet, Ins Reason Code, Addifional  |DOJVNLOA
ABLE Detail ) DABLE
/(CheckAREP(AREP)=TRUE
=>
DeleteAREP(AREP)
Uploadcount:=Uploadcount-1
StoplntersegReqTimer(ARER) (\
12 [DOYWNLOAD |Abort.ind ( A en rat&i\\symet, stance, Reason Code, Additional DOWNLOA
ABLE Detail ) DABLE
/(Check P(
13 |DOYWNLOAD DOWNLOA
ABLE DABLE
<Up|oa unt;=Uphoadcount-1
Q\S{oweg qTimer(AREP)
N} .
14 |DO NNLO}B\ DP-slavwe Stopped.ind ( AREP) DOWNLOA
ABLE DABLE
/(C REP(AREP)=FALSE
=>
15 |DOWNLOAD |SetInUse.ind ( FI Identifier, LR Identifier ) DOWNLOA
ABLE DABLE

=>

SetlnUse.rsp(-) (FI Identifier, LR Identifier)
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# | Current Event Next State
State /Condition
=>Action
16 [DOWNLOAD |Push Segment.ind ( AREP, Slot Number, LR Index, Segment Length, Segment DOWNLOA
ING Number, More Follows, Data ) DING
/(CheckAREP(AREP)=TRUE) &&
(CheckSegmentNumber(AREP, Segment Number)=TRUE) &&
(CheckActualSegLength(AREP, Segment Length)=TRUE) &&
(CheckMoreFollows(AREP; More Follows)=TRUE)&&
(More Follows=TRUE)
Segment Number:=GetSegmentNumber(AREP)
StoreSegmentNumber(AREP, Segment Number)
StartintersegReqTimer(AREP, T1) \/
GetActualSegLength(AREP, Segment Length)
StoreData(Data)
Push Segment.rsp(+) ( AREP ) \
17 |DOWNLOAD |Push Segment.ind ( AREP, Slot Number, LR | DOWNLOA
ING Number, More Follows, Data ) D
SUELCESS
18 [DOWN OAhSK DOWNLOA
ING DING
Error Code:=state conflict
Push Qngmnnf rep(-) ( AQFD, Error Code )
19 |DOWNLOAD |Push Segment.ind ( AREP, Slot Number, LR Index, Segment Length, Segment DOWNLOA
ING Number, More Follows, Data ) DABLE

/(CheckAREP(AREP)=TRUE) &&
(CheckSegmentNumber(AREP, Segment Number)=FALSE)
=>

Error Code:=invalid parameter

DeleteAREP(AREP)

StopIntersegReqTimer(AREP)

ClearContent

Actual LR Size:=0

Push Segment.rsp(-) ( AREP, Error Code )
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# | Current Event Next State
State /Condition
=>Action
20 |DOWNLOAD |Push Segment.ind ( AREP, Slot Number, LR Index, Segment Length, Segment DOWNLOA
ING Number, More Follows, Data ) DABLE
/(CheckAREP(AREP)=TRUE) &&
(CheckSegmentNumber(AREP, Segment Number)=TRUE) &&
(CheckActualSegLength(AREP, Segment Length)=FALSE)
=>
Error Code:=length error
DeleteAREP(AREP)
StopintersegReqTimer(AREP)
ClearContent
Actual LR Size:=0 \/
Push Segment.rsp(-) ( AREP, Error Code ) (\
21 |[DOWNLOAD [Push Segment.ind ( AREP, Slot Number, LR Index, S \ée DOWNLOA
ING Number, More Follows, Data ) DABLE
/(CheckAREP(AREP)=TRUE) &&
22 |DOWNLOAD DOWNLOA
ING DING
23 |DOYWNLOAD:Mtiate Lyad.ind ( AREP, Slot Number, LR Index, Load Type, Load Image Size, DOWNLOA
ING Intersegment Request Timeout, Additional Information ) DABLE
/(CheckAREP(AREP)=TRUE) &&

(Load Type=Push)

=>

Error Code:=state conflict
DeleteAREP(AREP)
StopintersegReqTimer(AREP)
ClearContent

Actual LR Size:=0

Initiate Load.rsp(-) ( AREP, Error Code )



https://iecnorm.com/api/?name=4a2014d4d1b7f5f2d83870b4bcea54e7

61158-5-3 © IEC:2010(E) - 243 -

# | Current Event Next State
State /Condition
=>Action
24 [DOWNLOAD |Initiate Load.ind ( AREP, Slot Number, LR Index, Load Type, Load Image Size, DOWNLOA
ING Intersegment Request Timeout, Additional Information ) DING
/(CheckAREP(AREP)=FALSE) &&
(Load Type=Push)
=>
Error Code:=state conflict
Initiate Load.rsp(-) ( AREP, Error Code )
25 |DOYWNLCOAD [Pull Segment.ind ( AREP, Slot Number, LR Index, Segment Lengih ) DOWNLOA
NG /(CheckAREP(AREP)=TRUE DABLE
=>
Error Code:=state conflict \/
DeleteAREP(AREP)
StopIntersegReqTimer(AREP)
ClearContent
Actual LR Size:=0
Pull Segment.rsp(-) ( AREP, Error Code )/\ Q X
26 (DOYWNLOAD |Pull Segment.ind ( AREP, SI umbep/ Index, eg@t Length ) DOWNLOA
NG /(CheckAREP(AREP)=FALS DING
=>
Error Code:=state conflict
Pull Segmen}z(s})k) ( ARER, F
27 |DOWNLOAD [Terminate ind WAREP, S Wdex) DOJVNLOA
ING /(CheckA DABLE
<CI
ActuahLR Sizxe:=0
Q%&m\m .rsp(-) ( AREP, Error Code )
28 |DOYWNLOAD ‘Ke{i:?e Load.ind ( AREP, Slot Number, LR Index ) DOWNLOA
NG /(CheCkAREP(AREP)=FALSE DING
=>
Error Code:=state conflict
Terminate Load.rsp(-) ( AREP, Error Code )
29 [DOWNLOAD |Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reason Code, Additional DOWNLOA
ING Detail ) DABLE

/(CheckAREP(AREP)=TRUE
=>

DeleteAREP(AREP)
StopIntersegReqTimer(AREP)
ClearContent

Actual LR Size:=0
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# Current Event Next State
State ICondition
=>Action
30 |DOWNLOAD |Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reason Code, Additional DOWNLOA
ING Detail ) DING
/(CheckAREP(AREP)=FALSE
=>
31 |DOWNLOAD [DP-slave Stopped.ind ( AREP) DOWNLOA
ING DABLE
/(CheckAREP(AREP)=TRUE
=>
DeleteAREF(AREP)
StopintersegReqTimer(AREP)
ClearContent
Actual LR Size:=0
32 |DOWNLOAD |DP-slave Stopped.ind ( AREP) \ \> DOVNLOA
ING DING
/(CheckAREP(AREP)=FALSE
=> \
33 |DOWNLOAD |IntersegReqTimer Expired \> DOVNLOA
ING DABLE
=>
AREP:=GetTimerAREP() G
DeleteAREP(AREP)
ClearContent
Actual LR Size:=0
IntersegReqim Expifﬁhﬁeﬂ RERy)
34 |DOWNLOAD [SetInUsepind (K| Id&tifier, LR tifier ) DOWNLOA
ING DING
=>
We. p(-) (FV1dentifier\LRNdentifier)
35 |DOWNLOAD |Terwin i LOADED
SUCCESS
36 |DOWNLOAD minate Load.ind ( AREP, Slot Number, LR Index ) DOWNLOA
SUCCESS D
/(CheckAREP(AREP)=FALSE SUCCESS
==
Error Code:=state conflict
Terminate Load.rsp(-) ( AREP, Error Code )
37 |DOWNLOAD |Initiate Load.ind ( AREP, Slot Number, LR Index, Load Type, Intersegment Request |[DOWNLOA
SUCCESS |Timeout, Additional Information ) D
SUCCESS

/(Load Type=Pull)
=>
Error Code:=state conflict

Initiate Load.rsp(-) ( AREP, Error Code )
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/CheckAREP(AREP)=TRUE

=>

Error Code:=state conflict
DeleteAREP(AREP)
StopIntersegReqTimer(AREP)
ClearContent

Actual LR Size:=0

Push Segment.rsp(-) ( AREP, Error Code )

# | Current Event Next State
State /Condition
=>Action
38 [DOWNLOAD [Initiate Load.ind ( AREP, Slot Number, LR Index, Load Type, Load Image Size, DOWNLOA
SUCCESS |Intersegment Request Timeout, Additional Information ) DABLE
/(CheckAREP(AREP)=TRUE) &&
(Load Type=Push)
=>
Error Code:=state conflict
DeleteAREP(AREP)
StopintersegReq 1 TMer(AREP)
ClearContent
Actual LR Size:=0
Initiate Load.rsp(-) ( AREP, Error Code ) <\
39 [DOWNLOAD (Initiate Load.ind ( AREP, Slot Number, LR Index, Load Ty Size, DOWNLOA
SUCCESS |Intersegment Request Timeout, Additional Information D
SUECESS
/(CheckAREP(AREP)=FALSE) &&
(Load Type=Push)
=>
Error Code:=state conflict G
Initiate Load.rsp(-) ( AREP @
40 [DOYNLOAD |Pull Segment.ind ( AREP, Slot Numb IndBy, SWength ) DOWNLOA
SUECESS DABLE
/(CheckAREP(AREP)=TRUE
41 [DOWNLO Nnd (AREP, Slot Number, LR Index, Segment Length ) DOWNLOA
SUECESS D
(AREP)=FALSE SUECESS
de:*state conflict
ent.rsp(-) ( AREP, Error Code )
42 |DOYWNLOAD |Push Segment.ind ( AREP, Slot Number, LR Index, Segment Length, Segment DOWNLOA
SUGGESS—Number—Mere-FoltowsBata—) BABLE
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Current Event Next State
State /Condition
=>Action
DOWNLOAD [Push Segment.ind ( AREP, Slot Number, LR Index, Segment Length, Segment DOWNLOA
SUCCESS |Number, More Follows, Data ) D

SUCCESS
/CheckAREP(AREP)=FALSE

=>
Error Code:=state conflict

Push Segment.rsp(-) ( AREP, Error Code )

DOWNLOAD |Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reason Code, Addittional |DOWNLOA
SUCCESS Detail ) DABLE

/(CheckAREP(AREP)=TRUE

=>
DeleteAREP(AREP)
StopintersegReqTimer(AREP) \/

ClearContent
Actual LR Size:=0 @ \

DOYWNLOAD |Abort.ind ( AREP, Locally Generated, Subnet, [nétancé~Reason;Cods, Additional  |[DOWNLOA
SUGCESS |Detail ) D

SUCCESS
/(CheckAREP(AREP)=FALSE /(> G
=> /\

DOYNLOAD |DP-slave Stopped.ind ( AREP DOWNLOA
SUCCESS DABLE
/(CheckAREP(AREP)=TRUE
DOYNLOAD DOWNLOA
SUCCESS D
SUECESS
DO NNLO&{{ DOWNLOA
SUCC DABLE
IntersegReqTimerExpired.req( AREP )
DOWNLOAD [SetInUse.ind ( FI Identifier, LR Identifier ) DOWNLOA
SUCCESS |_ D
=> SUCCESS

SetinUse.rsp(-) (FI Identifier, LR Identifier)
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# | Current Event Next State
State /Condition
=>Action
50 [LOADED Initiate Load.ind ( AREP, Slot Number, LR Index, Load Type, Load Image Size, DOWNLOA
Intersegment Request Timeout, Additional Information ) DING
/(Load Type=Push) &&
(IsServiceAccepted(Load Type, Load Image Size, Additional Information)=TRUE)
=>
StoreAREP(AREP)
Segment Number:=0
StoresegmentNUMDber(AREP, segment NUmber)
Actual Length:=0
StoreActualLength(AREP, Actual Length)
T1:=Intersegment Request Timeout \/
Actual LR Size:=Load Image Size
Load Region State:=DOWNLOADING
StartintersegReqTimer(AREP, T1)
Initiate Load.rsp(+) ( AREP, Actual LR Size, M x Segment
Length ) (7
51 |LOADED Initiate Load.ind ( AREP, Slot f ésx/f d@e, Intersegment Request |LOADED
Timeout, Additional Informafion
/(Load Type=Pull) &&
(IsServiceAccepted(Load Typge ation)=TRUE)
=>
Lnith. sp(+) ( AREP, Actual LR Size, Max Response Delay, Max Segment
n
52 [LOADED LOADED

A)
nitiate Load.ind ( AREP, Slot Number, LR Index, Load Type, Load Image Size,
Intersegment Request Timeout, Additional Information )

/(Load Type=Push) &&

{tsServiceActepted(toadType, toad inmmage Size, Additiomatnformation)=FALSE)
=>
if (IsPushAndUpload()=TRUE)
Error Code:=state conflict
Elseif(IsLRSizeOK(Load Image Size)=FALSE)
Error Code:=load image size error
Endif
Initiate Load.rsp(-) ( AREP, Error Code )
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# | Current Event Next State
State /Condition
=>Action
53 |LOADED Push Segment.ind ( AREP, Slot Number, LR Index, Segment Length, Segment LOADED
Number, More Follows, Data )
=>
Error Code:=state conflict
Push Segment.rsp(-) ( AREP, Error Code )
54 [LOADED Pull Segment.ind ( AREP, Slot Number, LR Index, Segment Length ) LOADED
/(CheckAREP(AREP)=TRUE
=>
Segment Number:=GetSegmentNumber(AREP)
StoreSegmentNumber(AREP, Segment Number)
Segment Length:=GetActualSegLength(AREP, Segment Length) \/
More Follows:=IsLastSegment(AREP)
StartintersegReqTimer(AREP, T1)
Data:=GetData()
Pull Segment.rsp(+) ( AREP, Segment Length /Segment Numbe e Follows,
Data )
55 [LOADED Pull Segment.ind ( AREP, Slo\Number, LR I c}e/ gr@t Length ) LOADED
/(CheckAREP(AREP)=FAL
=>
Error Code:=state conflict
Pull Segmentﬂ(-) ( AREP,
56 [LOADED LOADED
57 [LOAD LOADED
Terminate Load.rsp(-) ( AREP, Error Code )
58 |LOADED Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reason Code, Additional LOADED
Detail )
/(CheckAREP(AREP)=TRUE
=>
DeleteAREP(AREP)
Uploadcount:=Uploadcount-1
StoplntersegReqTimer(AREP)
59 [LOADED Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reason Code, Additional LOADED

Detail )
/(CheckAREP(AREP)=FALSE

=>



https://iecnorm.com/api/?name=4a2014d4d1b7f5f2d83870b4bcea54e7

61158-5-3 © IEC:2010(E) - 249 -

# | Current Event Next State
State /Condition
=>Action

60 [LOADED DP-slave Stopped.ind ( AREP) LOADED
/(CheckAREP(AREP)=TRUE
=>
DeleteAREP(AREP)
Uploadcount:=Uploadcount-1
StopintersegReqTimer(AREP)

61 [LOADED DP-slave Stopped.ind ( AREP) LOADED
/(CheckAREP(AREP)=FALSE
=>

62 |LOADED IntersegReqTimer Expired ) I>&4\DED
)
AREP:=GetTimerAREP()
DeleteAREP(AREP)
Uploadcount:=Uploadcount-1
IntersegReqTimerExpired.req( AREP ) m

63 [LOADED SetinUse.ind ( FI Identifier, LR Identifier \/ IN-USE
/Uploadcount=0 G
=>
StoreFlldentifier(FI Identifier
SetInUse.rsp(%(Fl Identifier\LR Ige\nﬁQer)

64 |LOADED  |SetinUse.in FIWfier, entifier) LOADED
/Uploadc t>0

65 [IN-USE LOADED

66 |IN- J§\< IN-{ISE
SetInUse.rsp(-) (FI Identifier, LR Identifier)

67 |[IN-USE Initiate Load.ind ( AREP, Slot Number, LR Index, Load Type, Load Image Size, IN-USE
Intersegment Request Timeout, Additional Information )
/(Load Type=Push)
=>
Error Code:=state conflict
Initiate Load.rsp(-) ( AREP, Error Code )

68 |IN-USE Initiate Load.ind ( AREP, Slot Number, LR Index, Load Type, Intersegment Request [IN-USE

Timeout, Additional Information )
/(Load Type=Pull)

=>

Error Code:=state conflict

Initiate Load.rsp(-) ( AREP, Error Code )
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# | Current Event Next State
State /Condition
=>Action
69 |IN-USE Push Segment.ind ( AREP, Slot Number, LR Index, Segment Length, Segment IN-USE

Number, More Follows, Data )
=>
Error Code:=state conflict

Push Segment.rsp(-) ( AREP, Error Code )

70 [IN-USE Pull Segment.ind ( AREP, Slot Number, LR Index, Segment Length ) IN-USE

=>

Error Code:=state contlict

Pull Segment.rsp(-) ( AREP, Error Code )

USE

£

Terminate Load.rsp(-) ( AREP, Error Code )

71 |IN-USE Terminate Load.ind ( AREP, Slot Number, LR Index )
=>
Error Code:=state conflict
/\ AN

72 (IN-USE Abort.ind ( AREP, Locally Generated, Subnet, Ins e, Reasom\Co e,\\{@%nal N-USE

Detail )
Q)

N-USE

=>
73 |IN-USE DP-slave Stopped.ind(AREz\<< }\/< 0 )>
=>

~_
6.2.7.4.4 Load region state table for non erasabl emory
Table 167 shows the stat le g oad n fornnoh erasable memory.

Table 167 — i e tabJe for non erasable memory

ROMinga
# | Clrrent \\)Event Nekt State
ptate Condition
. =>Action

1 |Pofver- \\> LOADED
ON
=>
/lmd\ unt:=0
Y

2 |Lo/ Qmiti Load.ihd ( AREP, Slot Number, LR Index, Load Type, Load Image Size, LORDED

Error Code:= access denied

Initiate Load.rsp(-) ( AREP, Error Code )
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# Current Event Next State
State ICondition
=>Action
3 [LOADED Initiate Load.ind ( AREP, Slot Number, LR Index, Load Type, Intersegment Request |LOADED
Timeout, Additional Information )
/(Load Type=Pull) &&
(IsServiceAccepted(Load Type, Additional Information)=TRUE)
=>
T1:=Intersegment Request Timeout
Uploadcount:=Uploadcount+1
STOTEAREP(AREP)
Segment Number:=0
StoreSegmentNumber(AREP, Segment Number)
Actual Length:=0 \/
StoreActualLength(AREP, Actual Length)
StartintersegReqTimer(AREP, T1)
Initiate Load.rsp(+) ( AREP, Actual LR Size, Max Respo Detay; X Segment
Length ) /s‘\
4 |LOADED Push Segment.ind ( AREP, Slot Number, LR Index, (Segment\kength, Segment LOADED
Number, More Follows, Data )
&
Error Code:=state conflict
Push Segment.rsp(-) ( AREP, Cod
5 |LoADED EX\\S%ment Length ) LORDED
/(CheckAREP.
ngth(AREP, Segment Length)
Data: t
QNWL p(+) ( AREP, Segment Length, Segment Number, More Follows, Data
6 |LOADED R@:‘iéent.ind ( AREP, Slot Number, LR Index, Segment Length ) LOADED
/(Che EP(AREP)=FALSE
=>
Error Code:=state conflict
Pull Segment.rsp(-) ( AREP, Error Code )
7 LOADED Terminate Load.ind ( AREP, Slot Number, LR Index ) LOADED

/(CheckAREP(AREP)=TRUE

=>

DeleteAREP(AREP)
Uploadcount:=Uploadcount-1
StopintersegReqTimer(AREP)
Terminate Load.rsp(+) ( AREP )
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Current
State

Event
ICondition
=>Action

Next State

LOADED

Terminate Load.ind ( AREP, Slot Number, LR Index )
/(CheckAREP(AREP)=FALSE

=>

Error Code:=state conflict

Terminate Load.rsp(-) ( AREP, Error Code )

LOADED

LOADED

Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reason Code, Additional
Detail )

LOADED

/(CheckAREFP(AREPF)=TRUE
=>
DeleteAREP(AREP)

Uploadcount:=Uploadcount-1

StopintersegReqTimer(AREP) (\

10

LOADED

Abort.ind ( AREP, Locally Generated, Subnet, Instance e,ﬁddi ional
Detail )

/(CheckAREP(AREP)=FALSE

=>

LOADED

11

LOADED

DP-slave Stopped.ind ( AREP
/(CheckAREP(AREP)=TRUE
=>

DeleteAREP(AREP)
Uploadcount =Uploadcount-1

Stoplnterseg aT r AREP)

LOADED

12

LOADED

DP-slave \
/(Cé A P(ARE
=>

LOADED

13

LOADED

U

Nerseg eqTimerExpired.req( AREP )

LOADED

14

LOADED

Setintse’ind ( FI Identifier, LR Identifier )
/Uploadcount=0

IN-USE

=>
StoreFlldentifier(FI Identifier)
SetlnUse.rsp(+) (FI Identifier, LR Identifier)

15

LOADED

SetlinUse.ind ( FI Identifier, LR Identifier )
/Uploadcount>0
=>

SetlnUse.rsp(-) (FI Identifier, LR Identifier)

LOADED

16

IN-USE

DeletelnUse.ind ( FI Identifier, LR Identifier )
=>

DeleteFlIdentifier(FI Identifier)
DeletelnUse.rsp(+)(FI Identifier, LR Identifier)

LOADED
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# Current Event Next State
State ICondition
=>Action
17 |IN-USE SetInUse.ind ( FI Identifier, LR Identifier ) IN-USE
/CheckFlldentifier(FI Identifier)=FALSE
=>
SetlnUse.rsp(-) (FI Identifier, LR Identifier)
18 |[IN-USE Initiate Load.ind ( AREP, Slot Number, LR Index, Load Type, Load Image Size, IN-USE
Intersegment Request Timeout, Additional Information )
/(Load Type=Push)
=>
Error Code:= access denied
Initiate Load.rsp(-) ( AREP, Error Code ) /\ Q\
19 [IN-USE Ir!itiate Load.i.n.d ( AREP, Slqt Number, LR Index, Load Type, Inter equest \Iy/JSE
Timeout, Additional Information )
/(Load Type=Pull)
=>
Error Code:=state conflict
Initiate Load.rsp(-) ( AREP, Error Code )
20 [IN-WSE Push Segment.ind ( AREP, Slof\Number, IR | d\e'/ eg t Length, Segment IN-USE
Number, More Follows, Data
= U
Error Code:=state conflict
Push Segment.rsp(-) ( AREP, rror@{
21 [IN-USE mber.LR Index, Segment Length ) IN-USE
22 (IN-USE umber, LR Index ) IN-USE
23 |[IN- JK%& d ( AREP, Locally Generated, Subnet, Instance, Reason Code, Additional IN-USE
ail
24 |IN-USE DP-s\e/Stopped.md ( AREP) IN-USE
=>
6.2.8 Function invocation ASE
6.2.8.1 Overview

The Function Invocation ASE defines two objects, the stateless Action object and the state-
oriented Function Invocation object.

Stateless function invocations, referred to as actions, run to completion when invoked and

cannot be interrupted.

In addition, some atomic actions return a value in response to being

invoked, while others do not. Those that do may be used to model software functions, and
those that do not may be used to model software procedures.

State-oriented function invocations, on the other hand, may be controlled during their
execution. Services are defined to stop, resume, or reset them once they have been invoked.
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They do not return a value in response to being started. If it is necessary to stop a function
invocation once it has been started, then it shall be defined as state-oriented.

State-oriented function invocations represent the network view of a specific invocation of a
User function. If the User function can be invoked more than once simultaneously, then
separate Function Invocation objects are needed to represent each invocation.

State-oriented function invocations may be used to model software processes or user
operations that may be started and controlled.

NOTE An example of a state-oriented function invocation that may be used to model a user operation is the
“playback” operation of a video recorder. Once it has been started, the playback operation may be stopped
(paused) and later resumed.

To sugport the concept of software process modeling, the definition of cations
includgs optional attributes that can be used to relate them to Load Regio

The Fynction Invocation objects shall clearly be separated from the g je¢ts and
the Load Region objects. No overlapping is allowed.

6.2.8.2 Function invocation model class specificatic
6.2.8.2.1 Function invocation class definition
6.2.8.2.1.1 Function invocation formal mode

A Fungtion Invocation object is described b

DP ASE:

CLASS]: Function Invocation

CLASS|ID:

PARENT CLASS:

ATTRIBUTES:

1. (m) Key Attrib

3. m) Attribute:

4. m) Attrigute:

4.1. m) Att@

4.1.1. e

7. i

8.

8.1 edion Object In Use
9. sution Argument Data Description
10. nCtion Invocation Name
11. Local Detail

SERVI(

1. Start

2. Stop

3. Resume

4. (m)~ OpsService: Reset

5. (III) CpaScl VibC. Gct F: Statc

6.2.8.2.1.2 Attributes

Identifier

This key attribute is a triplet composed of an API, Slot Number, and FI Index to define to
which Application Process Identifier, module and to which index within the specified module
the Function Invocation object belongs. This Identifier shall not be used by another Action
object, Function Invocation object, Load Region object or Process Data object.

Attribute Type: Unsigned8, Unsigned8, Unsigned16
Allowed triplet values: [ 0 to 254, 0 to 254, 0 to 65 199 (65 200 to 65 535 reserved) ]

Access Rights MS1
This attribute defines the type of access rights defined for a MS1 AR for the Function
Invocation object.
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Attribute Type: Unsigned8
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The allowed values are shown in Table 168.

Access Rights MS2

Table 168 — Access rights MS1

Value Meaning

2 Right to Start, Stop, Resume, Reset

3 No Access

This
Invoca

Attribu

The all

tribute defines the type of access rights defined for a MS2

ion object.

fe Type: Unsigned8

List of

This aftribute is composed of the following list e

SC
Th
obj

Att

Functitl?

This a
Attribu

The all

SCL

owed values are shown in Table 169.

Table 169 — Access rightsMS

Value Meaniy@

2 |Right to Start, Stop, \Qeﬁbn}é y\ese\t\

VA D AN
N/

ts:

§ protection to this Function Inv
cess are described in 6.2.1.3.

the ~Flinction

pcation
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Table 170 — Function Invocation state

Value Meaning
0 IDLE
1 STARTING
2 RUNNING
3 STOPPING
4 STOPPED
5 RESUMING

UNRUNNABLE.

D>

7 |RESETTING
8 | WAIT-SET-IN-USE

9 | WAIT-SET-IN-USE-2
10 | WAIT-DEL-IN-USE
11 | WAIT-DEL-IN-USE-2
12 |EXEC-ERR

13 EXEC-TERM/

Load Region Object Identifier
This optional attribute is a triplet coripos fine to
which Application Process Identifier, g ich index within the specified module
the related Load Region object belongs,

Attribute Type: Unsigned8, Unsigned8,\Un
Allowed triplet values: [ 00

Load Region Obje
This Boolea rib
thig Function

Attribute Type/Boo

sed by

Table 171 — Load Region object in use

Value Meaning

FALSE | Load Region object not in use

TRUE |Load Region object in use

Execution Argument Data Description

This optional attribute contains the Data Description for the Parameter Execution Argument of
the Start service. This attribute may contain either a Simple Data Description or an Array Data
Description or a Record Data Description. For data description the template given in
IEC 61158-5-10, 5.1 is used.

Function Invocation Name
This optional attribute defines the name of the Function Invocation object.

Attribute Type: Visible String(32)

Local Detail
This optional attribute contains additional local information about the Function Invocation

object.
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Attribute Type: Octet String

6.2.8.2.1.3 Invocation of the function invocation object
For the invocation of the Function Invocation object the following rules apply:

— At least one AR shall have access to the Function Invocation object.
— Only one Load Region object shall be related to a Function Invocation object.
— The access rights shall be set accordingly to the allowed service(s).

— The optional services shall be selected according to the execution mode (cyclic, non

cyclic, ...) of the function invocation.

6.2.8.2.2 Action class definition
6.2.8.2.2.1 Action formal model

An Actjon object is described by the following template:

DP ASE: Function Invocation ASE
CLASS}: Action

CLASS|ID: not used

PARENT CLASS: TOP

ATTRIBUTES:

1. (m) Key Attribute: Identifier

3. (m) Attribute:

4, (m) Attribute:

4.1. (m) Attribute:

4.1.1. |(m) Attribute:

8. (o) Attribute:

8.1 (c) Attribute:

9. (o) Attribute:

10. (o) Attribute:

11. (o) Attribute:

12. o] Attribute:

SERVICES:

1.

6.2.8.2.2.

Identifji

This k} ik } 3 Qqmposed of API, Slot Number and FI Index to define tg
Applicati anti P :t
Action

Invocation_objes

Attribute Typextnsigned8, Unsigned8, Unsigned16

Allowep triplet values: [ 0 to 254, 0 to 254, 0 to 65 199 (65 200 to 65 535 reserved) ]

Access Rights MS1

which
le the
nction

This attribute defines the type of access rights defined for a MS1 AR for the Action object.

Attribute Type: Unsigned8

The allowed values are shown in Table 172.

Table 172 — Access rights MS1

Value Meaning

2 Right to Call

3 No Access
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This attribute defines the type of access rights defined for a MS2 AR for the Action object.

Attribute Type: Unsigned8

The allowed values are shown in Table 173.

Table 173 — Access rights MS2

Value Meaning

2 Right to Call

9 NO ACCESS

List off SCL
This aftribute is composed of the following list elements:

SC
The attribute SCL contains one value for access protection 10
forlaccepting or rejecting an access are described in 6

Attfibute Type: Unsigned8

Load Region Object Identifier
This optional attribute is a triplet com
which Application Process Identifier,
the related Load Region object belongs:

Attribute Type: Unsigned8, Unsigned8,Un

signedy
Allowed triplet values: [ 040 C ,

Load Region Objelct

E rules

fine to

This Boolean attrib indjca ather\the related Load Region object is actual used by

thig Action opjedt.
Attribute Type: B

The allowed

¢ 174 — Load Region object in use

Value Meaning

FALSE | Load Region object not in use

TRUE |Load Region object in use

Execution Argument Data Description

This optional attribute contains the Data Description for the Parameter Execution Argument of
the request of the Call service. This attribute may contain either a Simple Data Description or
an Array Data Description or a Record Data Description. For data description the template

given in IEC 61158-5-10, 5.1 is used.

Result Argument Data Description

This optional attribute contains the Data Description for the Parameter Execution Argument of
the response of the Call service. This attribute may contain either a Simple Data Description
or an Array Data Description or a Record Data Description. For data description the template

given in IEC 61158-5-10, 5.1 is used.

Action Name
This optional attribute defines the name of the Action object.
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Attribute Type: Visible String(32)

Local Detail

This optional attribute contains additional local information about the Action object.

Attribute Type: Octet String

6.2.8.2.2.3 Invocation of the action object
For the invocation of the Action object the following rules apply:

— At least one AR shall have access to the Action object.

— Onl|y one Load Region object shall be related to an Action object.
— The¢ access rights shall be set accordingly to the allowed service(s

6.2.8.3 Function invocation service specification
6.2.8.3.1 Start service

This confirmed service is used to request that a Function
shall ohly be used in conjunction with the MS1 or MS2/A

Table 175 shows the parameters of the service.

Parameter name( R&}\ In}\ Rsp Cnf

S S(=)
M(=)
S S(=)

bervice

A M M(=)
rror Code M M(=)
AI'QUII ent

The argument shall convey the service specific parameters of the service request.

AREP
This parameter is the local identifier for the desired AR.

Slot Number

The parameter Slot Number is used in the destination device for addressing the desired

Function Invocation object in a specific slot (typically a module).

Fl Index
This parameter specifies the index of the Function Invocation to be started.
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Execution Argument

This optional parameter contains additional information to perform the start of the Function
Invocation. It shall be present if the attribute Execution Argument Data Description is

defined for the addressed Function Invocation object.

Result(+)
This selection type parameter indicates that the service request succeeded.

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

Error Code

This lr_\nrnmnfnr indicates the reason for the failure

Allowed values: state conflict, access denied, invalid index, invalj
invalid parameter, invalid type, resource busy.

6.2.8.3.2 Stop service

This cpnfirmed service is used to stop a Function Invocation_rs
may bg¢ resumed. This service shall only be used in conjuntti

Table 176 shows the parameters of the service.

Parametername> &}\ \Qd \R—s{ Cnf

Argument
ARE

R
Slot Numbe \':_)\\/é(:)
il I M(=)

S S(=)
M M(=)
S S(=)
M M(=)
M M(=)

Argument
The argument shall convey the service specific parameters of the service request.

failure,

that it

AREP
This parameter is the local identifier for the desired AR.

Slot Number

The parameter Slot Number is used in the destination device for addressing the desired

Function Invocation object in a specific slot (typically a module).

Fl Index
This parameter specifies the index of the Function Invocation to be stopped.

Result(+)
This selection type parameter indicates that the service request succeeded.

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

Allowed values: state conflict, access denied, invalid index, invalid slot, module failure,
invalid parameter, invalid type, feature not supported.

6.2.8.3.3

Resume service

This confirmed service is used to resume the execution of a Function Invocation that has been
stopped. The execution is resumed using the context saved when the Function Invocation was

stopped. This service shall only be used in conjunction with the MS1 or MS2 AR.

Table

Argun
The ar

AR
Thi

ent

77 shows the parameters of the service.

Table 177 — Resume

N

Parameter name Req Ind Rsy/\ \&{nf
Argument M \
AREP M \
Slot Number M
FI Index M

Execution Argument

Result(+)
AREP

Resuli-)

[=]
ror Co

S,

b

S(=)
M(=)

S(=)
M(=)
M(=)

pument sha

Execution Argument
This optional parameter contains additional information to resume the execution of the

Function

th seN&cific parameters of the service request.

Description is defined for the addressed Function Invocation object.

Result(+)

This selection type parameter indicates that the service request succeeded.

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

Error Code

This parameter indicates the reason for the failure.

esired

Invocation. It shall be present if the attribute Execution Argument Data
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Allowed values: state conflict, access denied, invalid index, invalid slot, module failure,
invalid parameter, invalid type, feature not supported, resource busy.

6.2.8.3.4 Reset service
This confirmed service is used to reset a Function Invocation with its initial context. Its initial

context is defined as the context of the Function Invocation set by its initialization procedures.
This service shall only be used in conjunction with the MS1 or MS2 AR.

Table 178 shows the parameters of the service.

Fable-178—Reset
Parameter name Req Ind Rsp Clz(\
Argument M M(=)
AREP M M(=)
Slot Number M M(=) <
Fl Index M M(=) <s\
Result(+) \ =)
AREP @1 >M(=)
Result(-) < \_J S(=)
AREP M M(=)
Error Gode \ M M(=)
Argument
The argument shall co
AREP <>
This parameteri

dsed in the destination device for addressing the desired
a specific slot (typically a module).

This s¢leCtion type parameter indicates that the service request succeeded.

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

Error Code
This parameter indicates the reason for the failure.

Allowed values: state conflict, access denied, invalid index, invalid slot, module failure,
invalid parameter, invalid type.

6.2.8.3.5 Get Fl state service

This confirmed service is used to read the actual state of a Function Invocation object. This
service shall only be used in conjunction with the MS1 or MS2 AR.

Table 179 shows the parameters of the service.
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Table 179 — Get FIl state

Parameter name Req Ind Rsp Cnf

Argument M M(=)

AREP M M(=)
Slot Number M M(=)
Fl Index M M(=)

Result(+) S S(=)
AREP M(=)
Fl State M M(=)

Result(-) S
AREP M
Error Code M<\

Argument
The argument shall convey the service specific paranmeters of\the

AREP
This parameter is the local identifig

Sliqt Number
Th

Fl Index
This parameter spexifie

Resulf(+)
This sg¢lection t

Fl $tate

This paramet
Resul{|(-)
This s¢leeti

Er

Thi

Allpwed~values: invalid

access denied,
panameter invalid type

index,

invalid slot,

rvic

module failure,

request.

6.2.8.3.6 Call service

esired

invalid

This confirmed service is used to invoke the execution of an Action object. This service shall

only be used in conjunction with the MS1 or MS2 AR.

Table 180 shows the parameters of the service.
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Table 180 — Call

Parameter name Req Ind Rsp Cnf
Argument M M(=)
AREP M M(=)
Slot Number M M(=)
Entity Number U u(=)
Fl Index M M(=)
Execution Argument U U(=)
Result(+)
AREP
Result Argument
Result(-)
AREP g
Error Code /\

Argunjent
The argument shall convey the servic

AREP
Thi

Sigt Number
The parameter Slot
Action object in a speci

Entity Numb
ThT parame@w i
FI

Thi I e S of the Action object to be invoked. The availabl¢ index
ranjge i 3 :

esired

000 -

Execution Argument

This optional parameter contains additional information to perform the invocation of the
Action object. It shall be present if the attribute Execution Argument Data Description is
defined for the addressed Action object.

Result(+)
This selection type parameter indicates that the service request succeeded.

Result Argument

This optional parameter contains the result of the invocation of the Action object. It shall
be present if the attribute Result Argument Data Description is defined for the addressed
Action object.

Result(-)
This selection type parameter indicates that the service request failed.
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Error Code
This parameter indicates the reason for the failure.

Allowed values: type conflict, access denied, invalid index, invalid slot, module failure,
invalid parameter, invalid type.

6.2.8.4 Behavior of the function invocation object
6.2.8.4.1 Function invocation state machine description

6.2.8.4.1.1 General

The behavier—ef—aturecteon—tnvoecation—oebjectis—definredby—thetunreteornir state
machine. Each Function Invocation object is represented by an own instanc 5 state
machine.

The Fynction Invocation state machine represents a part of the i ityfand is
includgd to ensure interoperability. It is assumed that other onality

perform the following checks:

— vall|dation of existence and addressing of the Functign |nwq
— vall|dation of the access rights
— vall|dation of temporary system restrictions fo

— valldation of the correct class of th€ ohjec

and generate appropriate Error Codes if

The Fpunction Invocation gbject may\ma se “qf oad Region object. Therefdre the
Function Invocation state/machine prowidessaninterface to the Load Region state mgchines

for co-prdination purposes:

The main functiopalitie
— chgcking of th& ' < versus the state of the Function Invocation olpject

— to
— toI nvoeafion object is only used if the related Load Region|object
is &

— suq

6.2.8.4.1.2 Primitive definitions

6.2.8.4.1.2.1 Primitives exchanged between the user and the function invocat1on
state machine

Table 181 and Table 182 show the primitive exchanged between the User and the Function
Invocation state machine.
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Table 181 — Primitives issued by the user to the Function Invocation state machine

Primitive Name Source Associated parameters Functions

Abort.ind User AREP, —_—
Locally Generated,
Subnet,

Instance,

Reason Code,

Additional Detail

Call.in liser AREP —_

Slot Number,

Fl Index,
Execution Argument (\

DP-slale Stopped.ind User AREP v

AN
Reset.ind User AREP, \ —\ \>
Slot Number,
FI Index
Resumie.ind User
Start.irjd

%

Executioh Argument

v
)

Stop.ind \/ User Q?P, —_—
t

Number,

&

<\ Fl Index

Get Fl[State.igd \ ser AREP, —
Slot Number,
\ Fl Index

D
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Table 182 — Primitives issued by the Function Invocation state machine to the user

Primitive Name Source Associated parameters Functions
Reset.rsp(+) Function AREP —
Invocation
Reset.rsp(-) Function AREP, -
Invocation
Error Code,
Function Invocation State
Resume.rsp(+) Function AREP -
Invocation
ResumeTsp(-) Function AREFP, —
| ti
nvocation Error Code,
Function Invocation State A (\
Start.rgp(+) Function AREP -
Invocation /\
Start.r4p(-) Function | AREP, A\ N4
Invocation
Error Code,
Function Invocaticy@
Stop.rgp(+) Function AREP \/
Invocation f\ a
Stop.rgp(-) Function AR &)—
Invocation
unction Inwgcation S{ate
Get Fl [State.rsp(+) Function RE \/ -
Mtif)n\ \stat
X Rtate N
N

The pIrameters sed
Functi¢n Invoca '

6.2.8.4.1.2.2

Table
machine a

machine

of the

es issued by the Load Region to the Function Invocation state

Primitive Name Source Associated parameters Functions
DeletelnUse.cnf(+) Load FI Identifier, The Load Region confirms with this
Region . primitive positively a previous issued
LR Identifier DeletelnUse.req.
SetlnUse.cnf(+) Load FI Identifier, The Load Region confirms with this
Region rimitive positively a previous issued
° LR Identifier getInUse.preq. yer
SetlnUse.cnf(-) Load FI Identifier, The Load Region confirms with this
Region . primitive negatively a previous issued
LR Identifier SetInUse.req.
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Table 184 — Primitives issued by the Function Invocation to the Load Region state

machine
Primitive Name Source Associated parameters Functions
DeletelnUse.req Function FI Identifier, The Function Invocation requests
Invocation . with this primitive the termination of
LR Identifier the use of a Load Region object.
SetInUse.req Function FI Identifier, The Function Invocation requests
Invocation . with this primitive the use of a Load
LR Identifier Region object.
6.2.8.4-4-3—Statedefinitions
Table 185 shows the definitions of the states of the Load Region state hi

Table 185 — Function Invocation state defini

ion

State Descripti/Q \ \ \

IDLE This state indicates that the Function Invocat| Nﬁ \Wd and can be started.

STAR[ING This transient state indicates that the Fuhction |on ise ec}fl/g a start
procedure.

RUNNING This state indicates that the obje art-up procedure and executes
its normal function.

STOPPING This transient state Nca%ih’rit a p}gvioué\issued ?top is executed.

STOPPED This state indicates th/a,t)he FNR&Q InNation 1S stopped.

RESUMING This transient state ir{dicate’sﬁat&és{méommand is executed.

UNRUNNABLE This stat indi?at'es\ékan\\f)ccu )

RESE[TTING Tl,)\s tr S|e\t\kstate indi a s that a %e/set Command is executed.

WAIT{SET-IN-USE is t sta |ca h e Function Invocation is executing a start
cedure fter bre no

e related Association Relationship.

WAIT SET-IN-USE\Z/ This transient state ind at\{that the Function Invocation is executing a resume
pr e after-breakdoy/n of the related Association Relationship.

WAIT{DEL-IN-US is tr si}r‘t\f\t;t;?dicates that the Function Invocation is executing a stop
\;{ro edurelafterbredkdown of the related Association Relationship.

WAIT DEL-IV\QJSE\K Th\ietéwgf;}state indicates that the Function Invocation is executing a reset
ro dur

er breakdown of the related Association Relationship.

EXEC R his trgnsient state indicates that during the execution of a Function Invocation ah
errqr fas been detected.

EXEC}TERM z\is transient state indicates that the execution of a Function Invocation is termirfated
t the end of the program in case of non cyclic execution mode.

6.2.8.4.1.4 Local variable definitions
AREP

This local variable contains the AREP which represents the application relationships who

currently executes a Start, Stop, Resume or Reset service.

LR Identifier

This local variable contains the Identifier (API, Slot Number, LR Index) of the Load Region

object which currently is used by this Function Invocation object.
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6.2.8.4.1.5 Local event definitions

Execution Error

This local event is generated if during the execution of a Function Invocation an error has
been detected. The execution is terminated and the Function Invocation is set to the state

UNRUNNABLE.

Execution Terminated

This local event is generated if the execution of a Function Invocation is terminated at the end
of the program in case of non cyclic execution modes. The Function Invocation is set to the

state IDLE.

6.2.8.41.6  Function definitions

The fupctions contained in Table 186 are used by both Function Invgocation state 'ma

which gescribe the behavior of a Function Invocation object.

Table 186 — Function definition

chines

Fujpction Name Descrkp/tkn\\ \ \
Den(is

IsServiceAccepted(Executi [This function checks if the received Ex le to the
on Arguent) corresponding attribute of the Functi
A) If the received Execution Argument is\compatib turns TRUE
B) Otherwise it reNLS e
CheckLRlIdentifier ( LR This function checks i the \ IdeWequal to the corresponding attribute

Identifief ) of the Function Invo n object:

A) If the received LR Ide

Mise/rr—m\r FALSE)

StoreAREP(AREP) Th|s\h(1ct}$ storest\»{\&ewed A;?ﬂ:(P in the variable AREP.

CheckAREP(AREP)

is"equal then it returns TRUE.

if thexrecéived AREP is equal to the AREP stored in the vg

riable

GetAREP () Q \ms wtb\ys/the AREP stored in the variable AREP.

GetFIState() E{)\I nction reads the actual state from the attribute Function Invocation State
ncti

Ip¥ocation object.

of the

ocation state diagram

Figure|27,shows th

tate diagram of the Function Invocation state machine.
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POWER-ON

3“9(\l 1
IDLE <

A 110..116

N

11
12.16 .
18, 20 (\‘ 109
STARTING WAIT-SET-IN-USE
17,19 83..89
10 108
EXEC-TERM
82 76..81

47

60.|66

L 2 o 2
22,23,25..2 it X
28
RUNNING

EXEC-ERR &[ UNRUNNABLE™ [—
67 75
X 21 24
91..95, 97,
’_\ 58 31..35, 37, 39
RESETTING
WAIT-SET-IN-USE2

118..124
54, 46 30
WAIT-DEL-IN- V

% \ \>
W

DEL -USE2

100

STOPPED
49..53, 55, 57
S
RESUMING
|
6.2.8.4.3 Functio
Table 187 show@

nction Invocation state table

# Gurren Event Next|State
State /Condition
\ =>Action
1 |PqwER- \> IDLE
ON -
2 IDLE Start.ind ( AREP, Slot Number, Fl Index, Execution Argument) STARTING
/(IsServiceAccepted(Execution Argument) = TRUE)
=>
StoreAREP(AREP)
SetlnUse.req ( FI Identifier, LR ldentifier)
3 IDLE Start.ind ( AREP, Slot Number, Fl Index, Execution Argument) IDLE
/(IsServiceAccepted(Execution Argument) = FALSE)
=>
Error Code := invalid parameter
Start.rsp(-) ( AREP, Error Code )
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# Current Event Next State
State /Condition
=>Action
4 IDLE Stop.ind ( AREP, Slot Number, Fl Index) IDLE
=>
Error Code := state conflict
Stop.rsp(-) ( AREP, Error Code )
5 IDLE Resume.ind ( AREP, Slot Number, Fl Index ) IDLE
=>
Error Code := state conflict
Resume.rsp(-) ( AREP, Error Code ) /\(_r\\
6 IDLE Reset.ind ( AREP, Slot Number, Fl Index ) DLE\
0
Reset.rsp (+) ( AREP ) <\
7 IDLE Get Fl State.ind ( AREP, Slot Number, Fl Index ) \' IDLE
FI State := GetFIState()
Get FI State.rsp (+) ( AREP, FI State )
8 IDLE Abort.ind ( AREP, Local et, Wson Code, IDLE
Additional Detail )
9 |iplE DP-slave W IDLE
10 |STIARTING Identlfler) RUNNIING
) TRUE)
a
11 |STA G t|n\639 nf (-)( FI Identifier, LR Identifier) IDLE
ntifier ( LR Identifier ) = TRUE)
1= GetAREP ()
Error Code := resource busy
Start.rsp(-) ( AREP, Error Code )
12 [STARTING Start.ind ( AREP, Slot Number, Fl Index, Execution Argument) STARTING
/(CheckAREP(AREP) = FALSE)
=>
Error Code := state conflict
Start.rsp(-) ( AREP, Error Code )
13 |[STARTING [Stop.ind ( AREP, Slot Number, Fl Index) STARTING

/(CheckAREP(AREP) = FALSE)
=>

Error Code := state conflict

Stop.rsp(-) ( AREP, Error Code )
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# Current Event Next State
State /Condition
=>Action
14 |[STARTING Resume.ind ( AREP, Slot Number, Fl Index ) STARTING
/(CheckAREP(AREP) = FALSE)
=>
Error Code := state conflict
Resume.rsp(-) ( AREP, Error Code )
15 |[STARTING |Reset.ind ( AREP, Slot Number, Fl Index ) STARTING
/(CheckAREP(AREP) = FALSE)
=>
Error Code := state conflict
Reset.rsp (-) ( AREP, Error Code ) \/
16 |[STIARTING |Get FI State.ind ( AREP, Slot Number, Fl Index ) \ ?ART NG
=>
FI State := GetFIState()
Get FI State.rsp (+) ( AREP, FI State ) m
17 |STIARTING Abort.ind ( AREP, Locally Generated b\Qe/t)I stance, Reason Code, WAIT-SET-IN-
Additional Detail ) @ USE
/(CheckAREP(AREP) = TRUE)
=>
[N
18 [STIARTING Abort.ind ly Genexated, Subnet) Instance, Reason Code, STARTING
Additiona
/(Chec
19 |STIARTING WAIT-YET-IN-
USE
20 (ST TII\R\ STARTING
21 |RUNNING Stop.ind ( AREP, Slot Number, Fl Index) STOPPING
=>
StoreAREP(AREP)
DeletelnUse.req ( FI Identifier, LR Identifier )
22 |RUNNING Start.ind ( AREP, Slot Number, Fl Index, Execution Argument) RUNNING

=>
Error Code := state conflict

Start.rsp(-) ( AREP, Error Code )
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# Current Event Next State
State /Condition
=>Action
23 |RUNNING Resume.ind ( AREP, Slot Number, Fl Index ) RUNNING
=>
Error Code := state conflict
Resume.rsp(-) ( AREP, Error Code )
24 |RUNNING Reset.ind ( AREP, Slot Number, Fl Index ) RESETTING
=>
DeletelnUse.req ( FI Identifier, LR Identifier )
25 |RUNNING Get FI State.ind ( AREP, Slot Number, Fl Index ) NNING
=>
Fl State := GetF|State() \/
Get FI State.rsp (+) ( AREP, FI State ) <\
26 [RUNNING Abort.ind ( AREP, Locally Generated, Subnet, In an ea Code RUNNING
Additional Detail )
=>
27 |[RUNNING  |DP-slave Stopped.ind ( AN{U RUNNING
28 |RUNNING  [Execution Error \> EXEC-§RR
Deletelkumldentm
29 [RUNNING Execu iomTerminate w EXEC-TERM
| Ij%LR Identifier )
30 |STIOPPING .cni(#) (Flideftifier, LR Identifier ) STOPPED
dentifier ) = TRUE)
QQto ISp(+) PAREP )
31 |STIOPPING Start.ind ( AREP, Slot Number, Fl Index, Execution Argument) STOPPING
MAREP(AREP) = FALSE)
=>
Error Code := state conflict
Start.rsp(-) ( AREP, Error Code )
32 |STOPPING Stop.ind ( AREP, Slot Number, Fl Index) STOPPING

/(CheckAREP(AREP) = FALSE)
=>

Error Code := state conflict

Stop.rsp(-) ( AREP, Error Code )
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# Current Event Next State
State /Condition
=>Action
33 |STOPPING Resume.ind ( AREP, Slot Number, Fl Index ) STOPPING
/(CheckAREP(AREP) = FALSE)
=>
Error Code := state conflict
Resume.rsp(-) ( AREP, Error Code )
34 |STOPPING |Reset.ind ( AREP, Slot Number, Fl Index ) STOPPING
/(CheckAREP(AREP) = FALSE)
=>
Error Code := state conflict
Reset.rsp (-) ( AREP, Error Code ) \/
35 |STIOPPING |Get FI State.ind ( AREP, Slot Number, Fl Index ) \ ?opp NG
=>
FI State := GetFIState()
Get FI State.rsp (+) ( AREP, FI State ) m
36 |STIOPPING Abort.ind ( AREP, Locally Generated b\Qe/t)I stance, Reason Code, WAIT-OEL-IN-
Additional Detail ) @ USE
/(CheckAREP(AREP) = TRUE)
=>
[N
37 |STIOPPING Abort.ind ly Genexated, Subnet) Instance, Reason Code, STOPPING
Additiona
/(Chec
38 [STIOPPING WAIT-OEL-IN-
USE
39 (ST Pll\b\ STOPPING
40 |STOPPED Resume.ind ( AREP, Slot Number, Fl Index ) RESUMING
=>
StoreAREP(AREP)
SetlnUse.req ( FI Identifier, LR Identifier)
41 |STOPPED Stop.ind ( AREP, Slot Number, Fl Index) STOPPED

=>
Error Code := state conflict

Stop.rsp(-) ( AREP, Error Code )
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# Current Event Next State
State /Condition
=>Action
42 |STOPPED Start.ind ( AREP, Slot Number, Fl Index, Execution Argument) STOPPED
=>
Error Code := state conflict
Start.rsp(-) ( AREP, Error Code )
43 |STOPPED Reset.ind ( AREP, Slot Number, Fl Index ) IDLE
=>
Reset.rsp (+) ( AREP )
44 |STIOPPED Get FI State.ind ( AREP, Slot Number, Fl Index ) OPPED
=>
Fl State := GetF|State() \/
Get FI State.rsp (+) ( AREP, FI State ) <\
45 |STIOPPED Abort.ind ( AREP, Locally Generated, Subnet, In an ea Code STOPPED
Additional Detail )
=>
46 |STIOPPED DP-slave Stopped.ind ( A \/ STOPPED
=>
47 |RHSUMING RUNNIING
48 [REsuminG @ LR Identifier ) STOPPED
entifier ) = TRUE)
= reSource busy
Qﬁe rspl) ( AREP, Error Code )
49 |RHSUMINGN{Start.iaod ( AREP, Slot Number, Fl Index, Execution Argument) RESUMING
MAREP(AREP) = FALSE)
=>
Error Code := state conflict
Start.rsp(-) ( AREP, Error Code )
50 [RESUMING |[Stop.ind ( AREP, Slot Number, Fl Index) RESUMING

/(CheckAREP(AREP) = FALSE)
=>
Error Code := state conflict

Stop.rsp(-) ( AREP, Error Code )



https://iecnorm.com/api/?name=4a2014d4d1b7f5f2d83870b4bcea54e7

- 276 — 61158-5-3 © IEC:2010(E)
# Current Event Next State
State /Condition
=>Action
51 [RESUMING |Resume.ind ( AREP, Slot Number, Fl Index ) RESUMING
/(CheckAREP(AREP) = FALSE)
=>
Error Code := state conflict
Resume.rsp(-) ( AREP, Error Code )
52 |RESUMING |Reset.ind ( AREP, Slot Number, Fl Index ) RESUMING
/(CheckAREP(AREP) = FALSE)
=>
Error Code := state conflict
Reset.rsp (-) ( AREP, Error Code ) <\ \/
53 |RESUMING |Get FI State.ind ( AREP, Slot Number, FI Index ) \ %SUNING
=>
FI State := GetFIState()
Get FI State.rsp (+) ( AREP, FI State ) m
54 |RHSUMING |Abort.ind ( AREP, Locally Generated b\Qe/t)I stance, Reason Code, WAIT-§ET-IN-
Additional Detail ) @ USE-2
/(CheckAREP(AREP) = TRUE)
=>
[N
55 |RHSUMING [Abort.ind ly Genexated, Subnet) Instance, Reason Code, RESUMING
Additiona
/(Chec
56 [REHSUMING WAIT-YET-IN-
USE-2
57 |RH MNG\ RESUMING
58 |[WAIT-SET- [SetinUse.cnf (+) ( Fl Identifier, LR Identifier) RUNNING
IN-USE-2 /(CheckLRIdentifier ( LR Identifier ) = TRUE)
=>
59 \Ilr\\/lAlIJgSEZT- SetinUse.cnf (-) ( Fl Identifier, LR Identifier) STOPPED

/(CheckLRIdentifier ( LR Identifier ) = TRUE)

=>
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- 277 -

# Current Event Next State
State .
/ICondition
=>Action
60 |[WAIT-SET- |[Start.ind ( AREP, Slot Number, Fl Index, Execution Argument) WAIT-SET-IN-
IN-USE-2 - USE-2
Error Code := state conflict
Start.rsp(-) ( AREP, Error Code )
61 [WAIT-SET- |Stop.ind ( AREP, Slot Number, Fl Index) WAIT-SET-IN-
IN-USE-2 - USE-2
Error Code := state conflict /\(\
Stop.rsp(-) ( AREP, Error Code ) ~
62 |WAIT-SET- |Resume.ind ( AREP, Slot Number, Fl Index ) AI\I&{S ET-IN-
INJUSE-2 E-2
=>
Error Code := state conflict
Resume.rsp(-) ( AREP, Error Code )
63 |WAIT-SET- |Reset.ind ( AREP, Slot Number, Fl Index ) \/ WAIT-JET-IN-
INJUSE-2 - USE-2
Error Code := state confl|ct
Reset.rsp (-) ( AREP, Err e )
64 |WAIT-SET- |Get FI State.ind ( AREP, Shet Numbex, FI Indéx K_/ WAIT-SET-IN-
INJUSE-2 - USE-2
Fl State := GetFIState()
Get FI Sta ,
65 |[WAIT-SET- [Abort.ihd ( A EP ted S bnet, Instance, Reason Code, WAIT-SET-IN-
INJUSE-2 Addition USE-2
f>
66 |WAIT-SET- opped.ind (CAREP ) WAIT-SET-IN-
INJUSE-2 USE-2
67 [(EXECERR Iete nUse. cnY+) ( Fl Identifier, LR Identifier) UNRUNNABLE
ntifier ( LR Identifier ) = TRUE)
68 |[EXEC-ERR |Start.ind ( AREP, Slot Number, Fl Index, Execution Argument) EXEC-ERR
=>
Error Code := state conflict
Start.rsp(-) ( AREP, Error Code )
69 |EXEC-ERR |Stop.ind ( AREP, Slot Number, Fl Index) EXEC-ERR
=>
Error Code := state conflict
Stop.rsp(-) ( AREP, Error Code )
71 |EXEC-ERR |Reset.ind ( AREP, Slot Number, Fl Index ) EXEC-ERR

=>

Error Code := state conflict

Reset.rsp (-) ( AREP, Error Code )
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# Current Event Next State
State /Condition
=>Action
72 |EXEC-ERR Get FI State.ind ( AREP, Slot Number, Fl Index ) EXEC-ERR
=>
FI State := GetFIState()
Get FI State.rsp (+) ( AREP, FI State )
73 |EXEC-ERR |Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reason Code, EXEC-ERR
Additional Detail )
74 |EXEC-ERR |DP-slave Stopped.ind ( AREP ) (\EX C-BERR
NS
N
75 |UNRUNNABL |Reset.ind ( AREP, Slot Number, Fl Index ) \ (6LE
E =>
Reset.rsp (+) ( AREP ) /\
76 |UNRUNNABL |Start.ind ( AREP, Slot Number, Fl Inde @ti n Argtiment UNRUNNABLE
E - G
Error Code := state conflic
Start.rsp(-) ( AREP, Error Cod&\)
77 |[UNRUNNABL [Stop.ind ( AREP, Slot Nuthber, FLinde \> UNRUNNABLE
E - %
Error Code x stateconflict
Stop.rsm , Erwde
78 E'\ RUNNABL |Resume,j EWFI Index ) UNRUNNABLE
E ode\= state confli
79 gl\ RUNNABL UNRUNNABLE
Get FN\State.rsp (+) ( AREP, FI State )
80 |UNRUNNABL AMind ( AREP, Locally Generated, Subnet, Instance, Reason Code, UNRUNNABLE
E Additional Detail )
=>
81 |[UNRUNNABL [DP-slave Stopped.ind ( AREP ) UNRUNNABLE
E =>
82 |EXEC-TERM [DeletelnUse.cnf (+) ( Fl Identifier, LR Identifier) IDLE

/(CheckLRIdentifier ( LR Identifier ) = TRUE)

=>
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# Current Event Next State
State /Condition
=>Action
83 |EXEC-TERM |(Start.ind ( AREP, Slot Number, Fl Index, Execution Argument) EXEC-TERM
=>
Error Code := state conflict
Start.rsp(-) ( AREP, Error Code )
84 |EXEC-TERM |[Stop.ind ( AREP, Slot Number, Fl Index) EXEC-TERM
=>
Error Code := state conflict
Stop.rsp(-) ( AREP, Error Code ) /\(>
85 |[EXEC-TERM [Resume.ind ( AREP, Slot Number, Fl Index ) XE\G-\'I ERM
=>
Error Code := state conflict
Resume.rsp(-) ( AREP, Error Code )
86 |EXEC-TERM |Reset.ind ( AREP, Slot Number, FI Index ) \/ EXEC-TERM
=>
Error Code := state confl|ct
Reset.rsp (-) ( AREP, Err e )
87 |EXEC-TERM |Get FI State.ind ( AREP, Slet Nummbex, Fl Ilndex K_/ EXEC-TERM
=>
Fl State := GetFIState()
Get FI Sta ,
88 |EXEC-TERM ( Wed s bnet, Instance, Reason Code,  |EXEC-TERM
89 |[EXEC-TERM opped.ind ( REP ) EXEC-TERM
@N
90 [RES (\ leteInUse.cni’(+) ( FI Identifier, LR Identifier ) IDLE
ntifier ( LR Identifier ) = TRUE)
1= GetAREP ()
Reset.rsp(+) ( AREP )
91 |[RESETTING |[Start.ind ( AREP, Slot Number, Fl Index, Execution Argument) RESETTING
/(CheckAREP(AREP) = FALSE)
=>
Error Code := state conflict
Start.rsp(-) ( AREP, Error Code )
92 |[RESETTING |[Stop.ind ( AREP, Slot Number, Fl Index) RESETTING

/(CheckAREP(AREP) = FALSE)
=>

Error Code := state conflict

Stop.rsp(-) ( AREP, Error Code )



https://iecnorm.com/api/?name=4a2014d4d1b7f5f2d83870b4bcea54e7

- 280 —

61158-5-3 © IEC:2010(E)

# Current Event Next State
State /Condition
=>Action
93 |[RESETTING |Resume.ind ( AREP, Slot Number, Fl Index ) RESETTING
/(CheckAREP(AREP) = FALSE)
=>
Error Code := state conflict
Resume.rsp(-) ( AREP, Error Code )
94 |RESETTING |Reset.ind ( AREP, Slot Number, Fl Index ) RESETTING
/(CheckAREP(AREP) = FALSE)
=>
Error Code := state conflict
Reset.rsp (-) ( AREP, Error Code ) <\ \/
95 |RESETTING |Get FI State.ind ( AREP, Slot Number, FI Index ) \ %SETI’ING
=>
FI State := GetFIState()
Get FI State.rsp (+) ( AREP, FI State ) m
96 |[RHSETTING |Abort.ind ( AREP, Locally Generated b\Qe/t)I stance, Reason Code, WAIT-QEL-IN-
Additional Detail ) @ USE-2
/(CheckAREP(AREP) = TRUE)
=>
[N
97 |REHSETTING |[Abort.ind ly Genexated, Subnet) Instance, Reason Code, RESET[TING
Additiona
/(Chec
98 |[REHSETTING WAIT-OEL-IN-
USE-2
99 [RH TTI\NQ\ RESET[ING
100 |WAIT-DEL- |DeletelnUse.cnf (+) ( Fl Identifier, LR Identifier) IDLE
IN-USE-2 /(CheckLRIdentifier ( LR Identifier ) = TRUE)
=>
101 |WAIT-DEL- Start.ind ( AREP, Slot Number, Fl Index, Execution Argument) WAIT-DEL-IN-
IN-USE-2 USE-2

=>
Error Code := state conflict

Start.rsp(-) ( AREP, Error Code )
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# Current Event Next State
State .
/ICondition
=>Action
102 |WAIT-DEL- Stop.ind ( AREP, Slot Number, Fl Index) WAIT-DEL-IN-
IN-USE-2 - USE-2
Error Code := state conflict
Stop.rsp(-) ( AREP, Error Code )
103 |WAIT-DEL- Resume.ind ( AREP, Slot Number, Fl Index ) WAIT-DEL-IN-
IN-USE-2 - USE-2
Error Code := state conflict /\(\
Resume.rsp(-) ( AREP, Error Code ) ~
104 |WAIT-DEL- |Reset.ind ( AREP, Slot Number, Fl Index ) AI\I&\E EL-IN-
INJUSE-2 E-2
=>
Error Code := state conflict
Reset.rsp (-) ( AREP, Error Code )
105 |WAIT-DEL-  |Get FI State.ind ( AREP, Slot Number, FI Ind \/ WAIT-OEL-IN-
IN{USE-2 - USE-2
FI State := GetFIState()
Get FI State.rsp (+) ( AR
106 |WAIT-DEL- |Abort.ind ( AREP, Locally Generate Su WReason Code, WAIT-QEL-IN-
INJUSE-2 Additional Detail ) USE-2
=>
107 |WAIT-DEL- |DP-slaye S nd (AR WAIT-OEL-IN-
INJUSE-2 M \ USE-2
108 |WAIT-SET- t|f| , LR Identifier) RUNNING
IN{USE
/ e t|f|er) TRUE)
109 |WAI I- tln\ﬁse nf (-)*( FI Identifier, LR Identifier) IDLE
IN-
ntifier ( LR Identifier ) = TRUE)
110 (WAIT-SET- |Start.ind ( AREP, Slot Number, Fl Index, Execution Argument) WAIT-SET-IN-
IN-USE . USE
Error Code := state conflict
Start.rsp(-) ( AREP, Error Code )
111 |WAIT-SET- |Stop.ind ( AREP, Slot Number, Fl Index) WAIT-SET-IN-
IN-USE - USE
Error Code := state conflict
Stop.rsp(-) ( AREP, Error Code )
112 [WAIT-SET- |Resume.ind ( AREP, Slot Number, Fl Index ) WAIT-SET-IN-
IN-USE USE

=>
Error Code := state conflict

Resume.rsp(-) ( AREP, Error Code )
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# Current Event Next State
State .
/ICondition
=>Action
113 |WAIT-SET- Reset.ind ( AREP, Slot Number, Fl Index ) WAIT-SET-IN-
IN-USE USE

=>
Error Code := state conflict

Reset.rsp (-) ( AREP, Error Code )

114 |WAIT-SET- Get FI State.ind ( AREP, Slot Number, Fl Index ) WAIT-SET-IN-
IN-USE - USE
Fl State := GetFIState() /\(\
Get FI State.rsp (+) ( AREP, FI State ) ~
115 |WAIT-SET- Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reaso ode, AI\I\S ET-IN-
INJUSE Additional Detail ) E
=>
116 |WAIT-SET- |DP-slave Stopped.ind ( AREP ) WAIT-SET-IN-
IN{USE - USE
117 |WAIT-DEL- ifi i STOPPED
IN{USE
118 |WAIT-DEL- WAIT-OEL-IN-
IN{USE USE
119 |WAIT-DEL- J WAIT-OEL-IN-
IN{USE USE
120 (WAI WAIT-OEL-IN-
IN- USE
e.rsp(-) ( AREP, Error Code )
121 |WAIT-DEL- |Reset.ind ( AREP, Slot Number, Fl Index ) WAIT-OEL-IN-
IN-USE . USE
Error Code := state conflict
Reset.rsp (-) ( AREP, Error Code )
122 |WAIT-DEL- |Get FI State.ind ( AREP, Slot Number, Fl Index ) WAIT-DEL-IN-
IN-USE USE

=>
FI State := GetFIState()
Get FI State.rsp (+) ( AREP, FI State )

123 |WAIT-DEL- Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reason Code, WAIT-DEL-IN-
IN-USE Additional Detail ) USE

=>
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# Current Event Next State
State .
/ICondition
=>Action
124 |\WAIT-DEL- |DP-slave Stopped.ind ( AREP ) WAIT-DEL-IN-
IN-USE - USE

6.2.9 Time ASE
6.2.9.1__ Overview

The Time ASE specifies the Clock Synchronization mechanism to syn
within devices of a network. This time could be used for example to
alert information and to sequence messages in a time wise order.

A sysiem consists of one or more Time Master and
synchrpnization is done by the communication system.
clock i$ task of the application.

Time Master tasks are:
- |Sending Time Event and Clock Value withi
- |Resolution of Time Master cordlict

Report| Errors in Clock Synchronisation

Time Receiver tasks are:
- |Monitoring and cheg interval

- |Control of cloc
- |Interpretation c
- |Check st@n
Adjust’r[:ent of loca
The ti

time used
e value to an

Clock

anagéement| of the

Link Ti

The Sl i Class comprises the Time Receiver tasks. The Link Time Class comprises
Time Master,"and Xime Receiver tasks. But Link Time Class differ from Slave Timg Class
definitipns

The difference is based on a system architecture which provide one or more Time Master in a
hierarchical topology and Time Receiver (DP-slaves) which receive a synchronized time

value to set a clock within the device, see
Figure 28.
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Set Time Service DP-Slave DP-Slave
DP-Master : (Time Receiver) > (Time Receiver)
(active Time Master)
1mmmmmmmmmmmees ! > DP-Slave
i DP-Master i (Time Receiver) —> Ti DPi{SIaV.e
' (Time Master » (Time Receiver)
i Redundant) .
| DP-Master — P DP-Master
> (Time Receiver, [P (Time Receiver,
Tl A4 Link Tinme Mactar)
ke astery ke
[ 1
. DP-Master :>
i (Time Master
1 Redundant) i
Figure 28 — System architectur
Two sgrvices are defined:
— Sef Time
— SyIc Interval Violation.
The S jolation
service
Synchr Master
applicati (Class
1) ops P-slave
suppor set to
TRUE.
The sg al-time
constraints being ipgposed o Esages
at pregise i 5 been
broadg buted and used to calculate appropriate clock adjustments
NOTE et Time
service
The cl b clock
synchrpnization™~Ngteryal specifies the rate at which the Time Master initiates thqg clock
synchrpnization seqdence. The value of this parameter is a system design issue. It shall be

the same for all devices on the network.

The value of the clock synchronization interval is a system design issue. For each station,
there is a minimum required clock synchronization interval given by the desired clock
accuracy divided by the clock drift rate. The value for the system should be set to the
minimum required value for all stations on the network segment. The value should not be set
so large that it causes intolerable start-up delays when devices, such as hand-held terminals,
are added to a network.

6.2.9.2

Time class specification

6.2.9.2.1 Slave time class specification

6.2.9.2.1.1 Template
DP ASE: Time ASE

CLASS:

Slave Time
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CLASS ID: not used

PARENT CLASS: TOP

ATTRIBUTES:

1. (m) Key Attribute: Implicit

2. (m) Attribute: Time Data Description
3. (o) Attribute: Local Time Diff

4. (o) Attribute: Time Last Rcvd

5. (o) Attribute: Last Calc Diff

6. (m) Attribute: CS Status

7. (o) Attribute: Summertime
SERVICES

1. (m) OpsService: Set Time

2. (m) OpsService: Sync Interval Violation
6.2.9.24.1.2 Attributes

Implicjt

The aftribute Implicit indicates that the Slave Time object is imphgi
servicgs.

Time Data Description

by the

This aftribute contains a Simple Data Description. Only the ‘ ime shall be

used. fFor Data Description the template given in IEC 61158
Local [fime Diff
Time object to obtain the local time.

The ddfault value shall be 0 (no local ti

Time Last Rcvd
This o

Attribute Type: Netwo
Time Master A
This optional attrib
servicg was receive
Attribute Typei Unsighe
Allowef

Last Clal
This optionalattribute
the pafameter Tim
Set Time’service.

Attribute Type: Network Time Difference

CS Status
This Boolean attribute contains the current status of the synchronization.

Attribute Type: Boolean

The allowed values are shown in Table 188.

Slave

t Time

ct and

alue of the Set Time service plus Delay Factor at the receipt of the last
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Table 188 — CS status

Value Meaning

FALSE | Synchronized

TRUE | Not Synchronized
Time since last reception of a Set Time service is too long
(greater than 3 Clock Sync Intervals).

Summertime

This optional Boolean attribute indicates whether the value of the attribute Local Time Diff is
based on Summertime or Wintertime.

Attribute Type: Boolean

The allowed values are shown in Table 189.

Table 189 — Summertime

Value Meaning

FALSE | Wintertime

TRUE Summer‘/l{nef

6.2.9.2.1.3
For theg
— Only one Slave Time object shall b
6.2.9.2.2
6.2.9.2.2.1
DP ASE:

CLASS]: Lin
CLASS|ID:

PARENT CLASS:

ATTRIBUTES:
1.

2. e,Data Description
3. gcal Time Diff

4. Time Last Revd

5. ( Last Calc Diff

6. ( Synchronization Active
7. (o) Announcement Hour
8. (0) ‘ Summertime

9. (0)/ Attribute: Accuracy

SERVICES:

1. (m) OpsService: Set Time

2. (m) OpsService: Sync Interval Violation
6.2.9.2.2.2 Attributes

Implicit

The attribute Implicit indicates that the Link Time object is implicitly addressed by the
services.

Time Data Description

This attribute contains a Simple Data Description. Only the Data Type Network Time shall be
used. For Data Description the template given in IEC 61158-5-10, 5.1 is used.

Local Time Diff

This optional attribute contains the value that needs to be added to the value of the Link Time
object to obtain the local time. It shall be a multiple of 30 minutes, between 0 and 24 hours.
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The default value shall be 0 (no local time used).
Attribute Type: Network Time Difference

Time Last Rcvd

This optional attribute contains the parameter Time Value of the last Set Time service.

Attribute Type: Network Time
Last Calc Diff

This optional attribute contains the difference between the value of the Link Time object and
the parameter Time Value of the Set Time service plus Delay Factor at the receipt of the last

Set Time service

Attribute Type: Network Time Difference

Synchyonization Active
This Bpolean attribute indicates whether the value of the Link Time
not. Trllis attribute is set to O if either this station has receiv
equiva

long (greater than 3 Clock Sync Intervals).

Attribute Type: Boolean

The allowed values are shown in Table 190.

Table 19@;& ronizatio 2

Value \M{%i\ng

FALSE\ s cl}gniz%%n\ﬁzﬂed
TRUE \SQ/nc%‘e%iz tiofh Active

Defaulf value: FALSE

Announcement r
This optional Boolea
vice vgrsa shall next change of the hour.
Attribute Typg:

The allowed valu sRown’in Table 191.

Table 191 — Announcement hour

s #whether a change from Summertime to Winter

Value Meaning

FALSE [ NO change with tThe neXt hour change.

TRUE | Change from Summertime to Wintertime or vice versa with the next hour change.

Summertime

zed or
ith the
is too

ime or

This optional Boolean attribute indicates whether the value of the attribute Local Time Diff is

based on Summertime or Wintertime.
Attribute Type: Boolean

The allowed values are shown in Table 192.
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Table 192 — Summertime

Value Meaning

FALSE | Wintertime

TRUE | Summertime

Accuracy
This optional attribute indicates the precision of the value of the Link Time object, i.e. which
bit positions are relevant. The value will be taken from the Set Time service parameter
Accuracy.

Attribufe~TypeUnisigned8

The allowed values are shown in Table 193.

Table 193 — Accuracy

Value | Meaning

0 <1ms

O

Defaulf value: 0

6.2.9.2.2.3
For thg invocation of the IN ' S ing rules apply:
— On|y one Link Time

Tim' ¢ )

6.2.9.3

6.2.9.3.
This confirmed ice ime or
Link T i his AR

provide ili addregs a group of or all present devices on a fieldbus s¢ggment
(multicest/broadcas will be
set si 9 S\ S at the

Table 194.shows the parameters of the Set Time service.
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Table 194 — Set time

Parameter name Req Ind Cnf

Argument M M(=)

AREP M M

Time Value M M

Local Time Diff M M(=)

Summertime M M(=)

Accuracy M U(=)

Synchronization Active M U(=)

Announcement Hour M u(=)

Result(+)
AREP x
Result(-)
AREP
Status
Argument
The argument shall convey the service\specifi of the service request.
AREP

This parameter is the local identifiey for

Tinmhe Value

This Parameter contai i ime or Slave Time object.

Lo¢al Time Dif

Thi attributta' dttribute Local Time Diff of the Link Time o
Time object.

Summertime

This attribate contai value for the attribute Summertime of the Link Time or

Accti

This att ontaing” the value for the attribute Accuracy of the Link Time obje

shgll be prese 1ly in the indication if a Link Time object is present.

object and shall be present only in the indication if a Link Time object is present.

Announcement Hour

Slave

Slave

ct and

ik Time

This attribute contains the value of the attribute Announcement Hour of the Link Time

object and shall be present only in the indication if a Link Time object is present.

Result(+)
This selection type parameter indicates that the service request succeeded.

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

Status:
This parameter provides detailed information about the occurred error.
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Allowed values: LS, LR, DS, SV, IV

6.2.9.3.2 Sync interval violation

The Sync Interval Violation service signals to the application of the Time Receiver (DP-slave)
that no Set Time service has been received during the last 2 Clock Sync Intervals. This
service shall be used only in conjunction with the MS3 AR.

Table 195 shows the parameter of the Sync Interval Violation service.

Table 195 — Sync interval violation

Parameter name Ind

Argument

AREP

Argument
The argument shall convey the service specific parameters/of the\sekw

AREP
This parameter is the local identifier for the desirg

6.2.10| AR ASE
6.2.10J]1 Overview
6.2.10]1.1 General

for the
related

This ASE specifies the
specific CRs. The AR

An AR|is charac@ . 3 P:

— oneg-to-one

he AP of a DP-master (Class 2) communicates with the AFs of a
(Class 1). This comprises the simultaneous communication|to the
defjned-group -masters (Class 1). Exactly one AP is addressed per device.

— maphy<to-many

In a many-to-many AR the APs of a DP-master (Class 1) and optional the APs of one or
several DP-master (Class 2) and optional the Default-APs of one or several DP-slave
communicate with the Default-APs of a group of DP-slaves. This comprises the sequential
as well as the simultaneous communication to the defined group of DP-slaves. Exactly one
AP is addressed per device.

Device type relations:
Master-slave (MS) communication
between DP-master (Class 1) and DP-slaves

between DP-master (Class 2) and DP-slaves

Master-master (MM) communication
between DP-master (Class 2) and DP-master (Class 1)
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6.2.10.1.2 Communication relationship
6.2.10.1.2.1 General

An AR is mapped to one or more communication relationships (CRs). A CR carries out the
exchange of information based on a set of rules.

6.2.10.1.2.2 Communication relationship endpoint

CRs are defined as a set of co-operating Communication Relationship End Points (CREPSs).
The local context of an CR endpoint is used to control the conveyance of APDUs on the CR.
Figure 29 illustrates the Assignment of Communication Relationship to Application
Relatigrrstrip:

DP-Master ASE

(Controlling \\
Device) <\ A
~N

\> — V
@ crers @
AREP

AP A

€

Fig As ment of communication relationship to application relationship

6.2.101123 _ Buffer and queues

CREPs may be modeled as a queue or as a buffer. Application data transferred over a
queued CREP are delivered in the order received for conveyance. The transfer of application
data over a buffered CREP is different. In this case, application data is placed in an
application layer buffer for transfer.

When the CREP receives another conveyance request, it replaces the previous contents of
the buffer whether or not transmitted. Once application data are written into a buffer for
transfer, it is preserved in the buffer until the next application data to be transmitted replaces
it. While in the buffer, application data may be read more than once without deleting it from
the buffer or changing its contents.

At the receiving end, the operation is similar. The receiving application layer places the
received application data into a buffer for access by the different ASEs. When subsequent


https://iecnorm.com/api/?name=4a2014d4d1b7f5f2d83870b4bcea54e7

- 292 - 61158-5-3 © IEC:2010(E)

application data are received, it overwrites the previous application data in the buffer whether
or not it was read by the corresponding ASE. Reading the application data from the buffer is

not destructive it does not destroy or change the contents of the buffer, allowing the co
to be read from the buffer one or more times.

6.2.10.1.2.4 Communication relationship endpoint roles

An communication relationship is characterized by all of the following basic roles of the
used in fieldbus DP:

CR cardinality
— one-to-one:

In one-to-one communication relationship a CREP communicat exacl]
renmpote CREP.

— ong-to-many:

In & one-to-many relationship one CREP communicates sim
a pgroup of devices. A one-to-many communication
corffirmation of the execution of a request.

Conne€ction mode:
comnection-oriented

ntents

CREP

In |a connection-oriented application relationship i i blished

between application processes. Three diff
orignted ARs:

— |connection establishment phase
— |data transfer phase and

— |connection release

Ex¢hanging data on | corn
estpblishment. In c
corjnection is annpuhcg < application process (e.g. Initiate servic
request to estaklist i AR contains the information about the
to pe used @

ection-

ection

). The
ontext
esting

application procCe d both
apfy - e with
eaq Connection-oriented AR can be monitgred. A
cof i

con

Conne nor a
cor . ey are always in the data transfer phase. It is not posgible to
mo

TransTlission types:
cyctic

The transmission type "cyclic" means that after an initial request by the application
process the application relationship is established and afterwards the data transfer is

executed periodically.

acyclic

The transmission type "acyclic" means that a single transfer is executed after each

request by the application process.

both
The transmission type "both" means that a cyclic as well as acyclic transfer is suppo

Transmission characteristics
Buffer to Buffer
The transmission is characterized by a buffer to buffer transfer.

rted.
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Queue to Queue
The transmission is characterized by a queue to queue transfer.

Buffer to Queue
The transmission is characterized by a buffer to queue transfer.

Queue to Buffer
The transmission is characterized by a queue to buffer transfer.

Service types
Confirmed
Only confirmed services are allowed.

Untonfirmed
Only unconfirmed services are allowed.

Transmission directions:
Bi-directional
APDUs are transmitted in both direction.

Unjdirectional
APDPUs are transmitted only in one direction.

Client-Server communication

ServicE relations:
The services are used according to

Publisher-Subscriber communica
The services are used according to

6.2.10J1.2.5 Overview, 6
The DFP Application Laf
BBUB |(Buffer B{Iﬁr
This type of com i

— one to one

— cor
— cydlic
— buffé
— ung
— bi
— C

directional

icpnt/Server

BBUU-OM (Buffer Buffer Unconfirmed Unidirectional - One to Many)

This type of communication relationship is characterized by the following role attributes:

— one to many

— connection-oriented
— cyclic

— buffer to buffer

— unconfirmed

— unidirectional

— Publisher/Subscriber
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BQUU (Buffer Queue Unconfirmed Unidirectional)
This type of communication relationship is characterized by the following role attributes:

— one to one

— connectionless
— acyclic

— buffer to queue
— unconfirmed

— unidirectional

— CligmtfServer

QQUUIOM (Queue Queue Unconfirmed Unidirectional - One to Many)

This type of communication relationship is characterized by the foll ole attrihute

— ong to many
— corjnectionless
— acyclic

— queue to queue
— ungonfirmed
— unifirectional

— Clig¢nt/Server

BBUU [(Buffer Buffer Unconfirmed Unidi

This type of communicati lati by the following role attributes

- |one to one
- connecti@s
- |acyclic

buffer to buffe

Client/Be

QQCB}
This typesof-commuriication relationship is characterized by the following role attributes

neue Confirmed Bi-directional - Connection-Oriented)

one to one

connection-oriented

acyclic
- queue to queue

confirmed

bidirectional

Client/Server

QQUU-00 (Queue Queue Unconfirmed Unidirectional - One to One)
This type of communication relationship is characterized by the following role attributes:
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one to one
connectionless
acyclic

queue to queue
unconfirmed

unidirectional

Client/Server

QBCB

(Queue Buffer Confirmed Bi-directional)

This ty]

Client/

QQcB
This ty]

Client/B

6.2.10
6.2.10

The M

pe of communication relationship is characterized by the following réle attributes

one to one

connectionless

acyclic

queue to buffer
confirmed
bi-directional

Server

tCL (Queue Queue Confirmed -/COx onless)

pe of communication relationshi by the following role attributes

one to one

connectionless

acyclic
queue to@

confirmed

bi-directional

2.1 lication relationship

D ap
SOAR reflects the application relationship (see Figure 30) between the app

ication

proces

£ np 4 L] 4.\ ol i Ll AD £ L ND
Co Ul UTIT U =ITiasiTl (Lidosos 1) altu Upltuliar Uuic Ao Ul UNIT Ul st vidl U=

aster

(Class 2) with the Default AP of all related DP-slaves, additionally the MSO AR provides the
application relationship between the Default-APs of one or several DP-slaves with the Default-

APs of

a group of DP-slaves for the following purposes:
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cyclic exchange of the I/O data (DP-master (Class 1)) (Client/Server)

cyclic exchange of the Input Data (DP-slave) (Publisher/Subscriber)

acyclic data transfer for parameterization, configuration and diagnosis (DP-master
(Class 1))

- acyclic transfer of commands to a set of field devices (DP-master (Class 1))

cyclic transfer of synchronization messages to a set of field devices (DP-master
(Class 1))

acyclic read of the I/O data (DP-master (Class 2))

- acyclic read of configuration information (DP-master (Class 2))

- |acyclic read of diagnosis information (DP-master (Class 2))

acyclid write of remanent parameter (DP-master (Class 2))
This type of application relationship is characterized by the folloys

- |many to many

Masten-slave communication
The MEO AR contains the following CR types:

- |BBUB (Data Exchange)

- |BBUU-OM (DXB)

- |BQUU (Prm, Ext Prm and Cfg)
- |BBUU (Slave Diag)
- |QQUU-OM (Glak

QBCB|(Slave Diaij

ead Output, Rem Para)
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Client MSO0 AR (many to many) Server
DP-Master CR: BBUB Slave
(Class 1) * 1
CREP “\ CR: BQUU CR: BBUU-OM °
P \ CR: BQUU L‘
[ ] :\ CR: BBUU [ ]
Y | cr: aquu.om P
[ ] L
CR: BQUU PS
o
[
[ ]
[ ]
(J \/
° CR: BBUB
A ; CR: BQUU
R P CR: BQUU
® < CR: BBUU
E Py CR: BQUU
\
N

CR: BBUU-OM

H n

Slave

T

N\
w

(Class 2)

y
oma >

|
TCROBCE

L=
[ CR: QBCB

‘ CR: QBCB
Ra¥l

® _ |CR:ORCR
Eo%

o

Figure 30 — MSO0 application relationship
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The DP-Application Layer incorporates buffers to convey the input and output data. These
buffers decoupage the communication and data processing. For synchronization purposes two
buffers for the Input Data and two buffers for the Outputs are necessary in the DP-Application
Layer. If a DP-slave supports no synchronization capabilities only one buffer is needed in
each direction. For the data of the subscribed Input Data only one buffer may be provided by
the DP-Application Layer. The detailed model is described in the following subclauses. Figure
31 through Figure 34 illustrate the Input and Output Buffer models of a DP-slave.

DP Appliation Layer

MS0 AR I/O Data ASE

CR: BBUB
Data Exchange Get Output N
9 y | Output P Qe tDate(
Buffer ject

CR: QBCB

Read Output Read 1
44— | Output |« !

Buffer f
7 D
Figure 31 — Output buffer m%izj a%without sync functionality
I io

(\DWayer
yso AR
"\ CR;BBUB
Sypc
ffer
- l /O Data ASE
Output Get Output > Output Data
Buffer Object
CR: QBCB
1
Read Output Read :
4——| ouput |€4—— 1
Buffer 1 !
1 1
1 |
1

Figure 32 — Output buffer model of a DP-slave with sync functionality
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DP Appliation Layer
MS0 AR I/O Data ASE
CR: BBUB
Data Exchange Input < Set Input Input Data
< Buffer Object
CR: QBCB
1
Read Input Read 1 !
44— Input |€——! \
Buffer : !
! :
1

Figure 33 — Input buffer model of a DP-slave without fre&ze functionality

DP App|iatio(< Lay
m)\s/gh IOQata ASE”

:\BBU<
Data Exchange Input | &5 |g N Sgt Input Input Data
< Buffer Buffer Object

Freeze Comman sfers the ’< \
contents of the RreezeBuffef to the
Input Buffer and Read Inpyt Buffer \\/

N

N ( A

: QBCB
@put ead
4 INput. t>
Buffe
AN \

6.2.10J2.2 1S1 application relationship
The MB1VAR reflects the connection-oriented application relationship (see Figure 35) b¢tween
the application processes of one DP-master (Class 1) and of one related DP-slave for the
following purposes:

- acyclic read and write of variables
- acyclic transfer of alarms
- up- and/or download of LR Data

invocation of stateless and/or state-oriented functions
This type of application relationship is characterized by the following role attributes:

- one to one

Master-slave communication
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The MS1 AR contains the following CR types:

- QQCB-CO (Process Data, Alarm Ack, )
QQUU-0O0 (Alarm)

and optionally the following CR type:

QQCB-CO (Alarm Ack)

Client MS1 AR (one to one) Server
CREP CR: QQCB-CO
Master CREP CR: QQCB-CO
N/
CREP CR: QQUU-00

Figure 35 — MS1 applicatig

6.2.10J2.3 MS2 application relationship
6.2.10J2.3.1 General

The M$2 AR reflects the connection-oriented apglitation relationship (see Figure 36) b¢tween
the ap d of one related DP-slave for the
purposie:

- |up- and/@
invocation of stat ¢

This ty|

Master-s

The M

- 1QQCB-CO (Process Data)

QQUU-OO (Resource Manager for Context Management)

Client MS2 AR (one to one) Server

CREP CR: QQUU-00 CREP

<
<

Master Slave

Unconfirmed acyclic Service.req

Confirmed acyclic Service.req

>

CREP Confirmed acyclic Service.rsp CREP

CR: QQCB-CO

Figure 36 — MS2 application relationship
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6.2.10.2.3.2 Communication over multiple interconnected networks

With the Initiate service it is possible to communicate over multiple networks.

The following cases are considered:

- data transfer from one DP-Network to another DP-Network over a link

data transfer from a None-DP-Network to a DP-Network over a gateway

Within such networks each DP-Device including their applications are addressed with the

following parameters:

- |Network address
- |[MAC
- |API, SCL

The fofmat of these addresses is defined in the Initiate seryice
distinguish between DP-Devices which are either used as k
In the|case of the link the Initiate-PDU has to be passgthto
Network address 0 is reserved for default addressjfig purpeses
used als a normal network address.

The Figure 37 shows a cut out of ag heéfera

)
S

sary to
dpoint.
e. The
not be

nly the
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PC

Network 1
(e.g. public network: "Internet")

PC
|Link1-2 | -’/ MAC: 1.2.3.4.5.6
Network 2

l (e.g. local network: "Intranet")
|
Gateway
Gateway / 2-4 DP-Master
2-3 \
Y
\_ DP-Master | |DP-Slave 2
P Network 4
|___|DP-Slave
(DP) | ___|DP-Slave 6
Network 3
(IbP) ___IDP-Slave 33 Address:
Network =4
MAC =38 :
| [DP-Stave 65 At % $

DP\-s1a\ve 2
Address:
Network =5
work 5 A MAC =12
D%e 12 7 API=1

API=1 vee API=n

er-network communication

The fo S [ ; rough Figure 40) show the exchange of the qource-
and de ; S er of/the Initiate.req and the Initiate.res service.

Betwe

Mot DPxmaster (Class 2) and AP 1 of the DP-slave a commurfication

relatio established. This is done with the Initiate service. After the conmection
establighn 3 ansferyof data blocks will be realized with the services Read and Write
using Number and Index.

DP-Master 1 DP-Slave 12

API=10 Read/Write API=1
( ) ( %(3} h API=n

N— 1
!| — ® (ndex 4 )
Initiate

Figure 38 — Example without inter-network addressing
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Table 196 shows the parameters of the Initiate service without Inter-Network Addressing.

Table 196 — Parameter of Initiate service without inter-network addressing

Table

Initiate.req (1 -> 12) Initiate.res (12 -> 1)
S-Type 0 S-Type 0
S-Len 2 S-Len 2
D-Type 0 D-Type 0
D-Len 2 D-Len 2
S-Addr APl 10, SCL S-Addr APl 1, SCL
D-Addr API 1, SCL D-Addr API 10, SCL
DP:Vester 3 LPSave 8/ LP-Vester 1 PSae 12<\\
NW4 (DP) N5 (DP) \
AP

ice with Inter-Network Addressing.

NG :xx\é"
>

twork addressing

inter-network addressing (first example)

\/ ﬂ\itiateﬁe\q ( > 8) Initiate.res (8 -> 3)
s-}yg%\ 0 \/\ S-Type 1
shen\ \_f2x N/ S-Len 9
Type ONC N D-Type 0
D-ken > \[9 D-Len 2
s%@W API 4, SCL S-Addr API 1, SCL, NW5, 12
\D-\Addr\ API 1, SCL, NWS5, 12 D-Addr API 4, SCL
Initiate.req (1 -> 12) Initiate.res (12 -> 1)
S=Type t S=Type o
S-Len 9 S-Len 2
D-Type 0 D-Type 1
D-Len 2 D-Len 9
S-Addr AP 4, SCL, NW4, 3 S-Addr API 1, SCL
D-Addr API 1, SCL D-Addr AP 4, SCL, NW4, 3
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RC CRSae8/ DPVister 1
i/ DPVester 3
123456 [PSae 12
N2 (rtraret) N4 ([OP) N5 (0P
aial o o
Cenay 24 Lirk45

Table

Table 198 — Parameter of Initiate service with inter-network addkessi
example)

Initiate-REQ-PDU (3 -> 8) Inifiate-RES: PM > 3)
S-Type 1 S-Typé 1O\

S-Len 14 S-L%n (7

oo i B
D-Len 9 \ &
\s@ API 1, SCL, NW5, 12

N
S-Addr API 7, SCL, N%
1.2.3.4.5.6
D-Addr PI 1, SCL, N&Q &Q Dk@\/ API 7, SCL, NW2,
/\ N k 1.2.3.4.5.6

Inifiate-REQ-PDU {1 ->12) )7 Initiate-RES-PDU (12 -> 1)
S-Jype k /1\ \ \ S-Type 0
§\Lep§ < 14§ S-Len 2
D-T}/\;@ /b\ \/\\/ D-Type 1
D(er\ / D-Len 14

Addr API%, SCL, NW2, S-Addr API 1, SCL
\{.3. 5.6
D-Addr. © APl 1, SCL D-Addr API 7, SCL, NW2,
\ 1.2.3.4.5.6

plication relationship

6.2.10/2.4

The MS
processes of a DP-master and of a set of related DP-slaves for the purpose:

— synchronization of time
This type of application relationship is characterized by the following role attributes:

— one to many

— Master-slave communication
The MS3 AR contains the following CR type:
— QQUU-OM (Time)

ication
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Client MS3 AR (one to many) Server

DP-Master DP-Slave

Unconfirmed acyclic Service.req

omx >
omAa >

CREP CREP

CR: QQUU-OM

6.2.10j2.5

The MM1 AR reflects the connectionless
ses of one configuration device

proces
(Maste

activat

This ty|

Master

The M

QQCB{CL (MM1(

Figure 41 — MS3 applicatif

gter Diag/Start Seq/End Seq/Download/Upload/Act Param))

Client MM1 AR (one to one) Server
Master Master
(Class 2) (Class 1)

Confirmed acyclic Service.req

<

Confirmed acyclic Service.rsp
CREP CREF
CR: QQCB-CL

Figure 42 — MM1 application relationship

device
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.2.6 MM2 application relationship

The MM2 AR reflects the connectionless relationship (see Figure 43) between the application

proces

ses of one configuration device (Master Class 2) and of a set of related controlling

devices (Master Class 1) for the purpose:

activation of the previously transferred configurations

This ty

pe of application relationship is characterized by the following role attributes:

one to many

Master

The M

QQuu

-master communication
M2 AR contains the following CR type:

LOM (Act Para Brct)

Client MM2 AR (one to many) \ Server

Master Master 1
(Class 2) A (Class 1)
R Unconfirmed acy ic 'Sexvieé.n q R
E E
p CREP P p
[
°
Master n
A (Class 1)
CREP R
: E
P

6.2.10

The AH
master

igure 43 — MM2 application relationship

specification is distinguished between DP-slave, DP-master (Class 1) apd DP-

A stati

C attribute is neeignnd hy a load service and are not (‘hnngnr*l r*Iuring operation,whereas

a dyna

6.2.10.

6.2.10

mic attribute may set by the load services and may be changed during operation.

3.1 ARL DP-slave class specification

.3.1.1 Template

The ARL DP-slave object is described by the following template:

DP ASE: AR ASE
CLASS: ARL DP-slave

CLASS ID: not used
PARENT CLASS: TOP
ATTRIBUTES:

1.
2.
2.1.

(m) Key Attribute:  Implicit
(c) Constraint: at least one entry with AR Type = MS2
(m) Attribute: Min Send Timeout
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@WwhhNNDRDNDN
NoOoRWN =

N

WHPWRWWIWRRWOENNNNNNNNNN
—

ARRRRRRRPOONS

ONOOAEWND =

w0 w
rra
- a0
- O

3.4.12.
3.4.13.
3.4.14.
3.4.15.
3.4.16.
3.4.17.
3.4.18.
3.4.19.
3.4.19.
3.4.19.
3.4.19.
3.4.19.
3.4.20.

3.4.20.1.
3.4.20.1.1.
3.4.20.1.2.

m)
m)
m)
m)

m)
m)
m)
m)

(
(
(
(
(
(m)
(
(
(
(

El

(m)
(m)

)

>

4

ol

3.4.20.1.3.

3.4.20.1.

3.4.20.
3.4.20.
3.4.20.

3.4.20.2
3.4.20.2.2:2
3.4.20.2:2!

3.4.20.
3.4.20.
3.4.20.
3.4.20.
3.4.20.
3.4.20.
3.4.20.
3.4.21.
3.4.22.
3.4.23.
3.4.24.
3.4.24.
3.4.25.

W W w w
oo
NISES

Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:

Attribute:

Attribute:
Attribute:

Attribute:
Constraint:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Constraint:
Attributes
Attribute:

- 307 -

List of Resource Manager Entries
API

SCL

Max Len Data Unit
Send Timeout

AREP

S_SAP_index

In Use

List of S_SAP_indices
S_SAP_index

List of ARL Entries
AREP

AR Type

niries

CREP

AR Type = MSO
Prm Req

Prm Fault

Cfg Fault

Not Supported
Station Not Ready
Stat Diag

Master Add

Sync Supported
Sync Mode
Freeze Supported
Freeze Mode

WD Fact 2
Min TSDR

g
Special Cfg ldentifier

D
p.1. Type
p.2. ( Type = Input or Type = Input-Output
2.1 Input Length
2¢2%(m) Input Format
2:37(m) Attribute: Input Consistency
Z3(C) Constraint: Type = Output or Type = Input-Output
2.3.1.(m) Attribute: Output Length
2.3.2.(m) Attribute: Output Format
2.3.3.(m) Attribute: Output Consistency
2.4. (o) Attribute: List of Data Description
2.4.1.(m) Attribute: Data Description
2.5. (o) Attribute: Manufacturer Specific Data
(o) Attribute: No Add Change
(m) Attribute: Publisher Supported
(m) Attribute: Isochronous Mode Supported
(c) Constraint: Isochronous Mode Supported = TRUE
1. (m) Attribute: Isochronous Mode
(m) Attribute: Prm Command Supported
(c) Constraint: AR Type = MS1
(m) Attribute: Pull Plug Alarm supported
(c) Constraint: Pull Plug Alarm supported = TRUE
(m) Attribute: Pull Plug Alarm enabled
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3.5.3. (m) Attribute: Process Alarm supported
3.5.4. (c) Constraint: Process Alarm supported = TRUE
3.54.1. (m) Attribute: Process Alarm enabled
3.5.5. (m) Attribute: Diagnosis Alarm supported
3.5.6. (c) Constraint: Diagnosis Alarm supported = TRUE
3.5.6.1. (m) Attribute: Diagnosis Alarm enabled
3.5.7. (m) Attribute: Manufacturer Specific Alarm supported
3.5.8. (c) Constraint: Manufacturer Specific Alarm supported = TRUE
3.5.8.1. (m) Attribute: Manufacturer Specific Alarm enabled
3.5.9. (m) Attribute: Status Alarm supported
3.5.10. (c) Constraint: Status Alarm supported = TRUE
3.5.10.1. (m) Attribute: Status Alarm enabled
3.5.11. (m) Attribute: Update Alarm supported
3.5.12. int: =
3.5.12.1. (m) Attribute: Update Alarm enabled
3.5.13. (m) Attribute: Alarm Mode supported
3.5.14. (c) Constraint: Alarm Mode supported = TRUE
3.5.14.1. (m) Attribute: Alarm Mode enabled
3.6. (c) Constraint: AR Type = MS3
3.6.1. (m) Attribute: Clock Sync Interval
3.6.2. (o) Attribute: CS Delay Time
3.7. (o) Attribute: AR Name
SERVICES:
1. (m) MgtService: Load ARL
2. (o) MgtService: Get ARL
3. (m) MgtService: Set Cfg
4, (o) MgtService: Set ARL Isochronous
6.2.10]3.1.2 Attributes
Implicjt
The aftribute Implicit indicates that thé ARL DR by the
servicqg.
Min Send Timeout
This conditional anf stati bntains
at Jeast one entr i les the
mirjimum Se@
Attribute Type:
Alld
Ti
Li ager Entries
Thi ste shall only be present if the List of ARL Entries contains 3t least

ong entry Wwith the\attribute AR Type set to MS2. This attribute is common for all M$2 ARs

supgported-in thi

M

tation and composed of the following list elements(for each sugported
AR a complete list of elements is needed):

API

This conditional and static attribute shall only be present if the List of ARL Entries
contains at least one entry with the attribute AR Type set to MS2. The attribute API
specifies the numeric Identifier for the related Application Process of this MS2 AR.

Attribute Type: Unsigned8
Allowed values: 0 to 255 (0 = Default AP)

SCL

This conditional and static attribute shall only be present if the List of ARL Entries
contains at least one entry with the attribute AR Type set to MS2. The attribute SCL
specifies the configured Security Level for the identified Application Process of this
MS2 AR.
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Attribute Type: Unsigned8
Allowed values: 0 to 255 (0 = no Security Level used)

Max Len Data Unit

This conditional and static attribute shall only be present if the List of ARL Entries
contains at least one entry with the attribute AR Type set to MS2. This attribute reflects
the upper limit of the parameter Length of the services of the Process Data ASE for
this MS2 AR.

Attribute Type: Unsigned8

Allowed values: 0 to 240

Send Timeout

This conditional and dynamic attribute shall only be present | Entries
contains at least one entry with the attribute AR Type set to MIS2.\[hi ; efines
the Send Timeout for this MS2 AR. This attribute is set tg [ alue of
the attribute Min Send Timeout and the field Send T|m [ ceived
Initiate-REQ-PDU for this MS2 AR. This attribute i d ARL

service.
Attribute Type: Unsigned16

Allowed value: 1 to 2'°- 1

Time Base: 10ms

AREP
This conditional and static attribute—~shal
contains at least gne entr ' tribte
specifies the localddentifi¢ iISMS2AR.
Attribute Type:

S_SAP_'
This conditignha

8, present if the List of ARL Entries
AR Type set to MS2. This aftribute

Entries
tribute
tion of
3d ARL

This conditional and dynamic attribute shall only be present if the List of ARL Entries
contains at least one entry with the attribute AR Type set to MS2. This attribute
specifies the state of this MS2 AR. This attribute is set to TRUE after reception of an
Initiate-REQ-PDU and assignment of a S_SAP_index for this MS2 AR. This attribute is
set to FALSE after release of this MS2 AR. This attribute is not influenced by the Load
ARL service.

Attribute Type: Boolean
Allowed values: FALSE, TRUE

List of S_SAP_indices

This conditional attribute shall only be present if the List of ARL Entries contains at least
one entry with the attribute AR Type set to MS2. This attribute is common for all MS2 ARs
supported in this station and composed of the following list elements:
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S_SAP_index

This conditional and static attribute shall only be present if the List of ARL Entries
contains at least one entry with the attribute AR Type set to MS2. This attribute
specifies an available Responder DLSAP for the MS2 ARs of the DP-slave.

Attribute Type: Unsigned8

Allowed values: 0 to 48

List of ARL Entries
This attribute is composed of the following list elements:

A

P

Thi
Att

AR|Type

Thi
Att

The allowed values are shown in Table 199.

AR|1

Thi

to MSO.

Lisit of relat
This attribut

5 static attribute contains the local identifier of this AR.

ibute Type: Unsigned8

5 static attribute specifies the type of this AR.

ibute Type: Unsigned8

CREP
This stati

Prm Req
This—dyramic—attribute—ndicates——the—DBP-slave—has—teo—be—reparameterized and
reconfigured. This attribute shall be set to TRUE with the Load ARL service. This
attribute is further influenced by the MS0O AR state machine.

Attribute Type: Boolean
Allowed values: TRUE, FALSE

Prm Fault

This dynamic attribute indicates the result of the check of the parameterization. This
attribute shall be set to FALSE with the Load ARL service. This attribute is further
influenced by the MS0O AR state machine.

Attribute Type: Boolean

Allowed values: TRUE, FALSE
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Cfg Fault

This dynamic attribute indicates the result of the check of the configuration data. This
attribute shall be set to FALSE with the Load ARL service. This attribute is further
influenced by the MSO AR state machine.

Attribute Type: Boolean
Allowed values: TRUE, FALSE

Not Supported

This dynamic attribute indicates that a functionality requested by the DP-master (Class
1) is not supported on the MSO AR by the DP- sIave Th|s attribute shall be set to
SO0 AR

state machine.
Attribute Type: Boolean
Allowed values: TRUE, FALSE

Station Not Ready
This dynamic attribute indicates the readiness to &nter
the assigned DP-master (Class 1). This attribute
ARL service. This attribute is further influenced

€ U3

a exchange mode with
- RUE with the Load
te machine.

Attribute Type: Boolean

Allowed values: TRUE, FALS

Stat Diag

This dynamic attribute indicates th er (Class 1) shall fetch permanently
diagnosis from the Ilc' \indicates readiness for operatipn with
the Application R 3 . 's atielb hall be set to FALSE with the Logd ARL
service. This a trtb e | influenced”by the MSO AR state machine and the

Application Re

Attribute:

ich has
dd ARL

Alfowed values: 0 to 126, 255

Sync Supported

This static attribute reflects the ability of a DP-slave to participate in the
synchronization of the Output Data of all or a group of DP-slaves. As the check
whether the Sync ability is supported is done during parameterization phase, errors will
be avoided during the data exchange mode. This attribute shall be set accordingly with
the Load ARL service.

Attribute Type: Boolean

Table 200 shows the allowed values for this attribute.
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Table 200 — Sync supported

Value Meaning

FALSE | The DP-slave does not support the Sync ability

TRUE | The DP-slave supports the Sync ability

Sync Mode

This dynamic attribute indicates if the Sync mode is activated. This attribute shall
always be set to FALSE if the attribute Sync Supported has the value FALSE. If the
attribute Sync Supported has the value TRUE the following rules shall apply for the
attribute Sync Mode:

- It shall be set to TRUE as soon as the control command Sy hich is

conveyed by the Global Control service.

- It shall be set to FALSE as soon as the control commanad i i which
is conveyed by the Global Control service.

This attribute shall be set to FALSE with the Load ARL
influenced by the MSO AR state machine.

further

Attribute Type: Boolean

Freeze Supported
This static attribute n the
synchronization of the Input D ) hether
the Freeze ability is supported is S will be

attribute.

reeze supported

FAN
<\VQ\Q 5 Meaning
FX\SE The -slave does not support the Freeze ability

\T\RUE\ }}e DP-slave supports the Freeze ability

1)

This ic\attribute indicates if the Freeze mode is activated. This attributp shall
always be~set to FALSE if the attribute Freeze Supported has the value FALSE| If the
attribute Freeze Supported has the value TRUE the following rules shall apply [for the
attribute Freeze Mode:

- It shall be set to TRUE as soon as the control command Freeze is received, which
is conveyed by the Global Control service.

- It shall be set to FALSE as soon as the control command Unfreeze is received
which is conveyed by the Global Control service.

This attribute shall be set to FALSE with the Load ARL service. This attribute is further
influenced by the MSO AR state machine

Attribute Type: Boolean.

WD Enabled

This dynamic attribute indicates if the watchdog control is activated. This attribute shall
be set to FALSE with the Load ARL service. This attribute is further influenced by the
MSO AR state machine.
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Attribute Type: Boolean
Allowed values: TRUE, FALSE

WD Fact 1, WD Fact 2

These dynamic attributes contain the values for the monitoring of the DP-master
(Class 1) at the MSO AR (watchdog control (Tyyp))- The watchdog control in a DP-
slave takes care that, if the DP-master fails, the outputs will be set in the safe state
after the expiration of this time. The time is calculated according to equation:

Twp = Watchdog Time Base x WD Fact 1 x WD Fact 2

be set to 10 ms.

If the attribute DPV1 Supported has the value TRUE the Wajg all be
set to the value 1ms if the attribute WD Base has the va tribute
DPV1 Supported has the value TRUE the Watchdog to the
value 10ms if the attribute WD Base has the value Es are

influenced by the MSO AR state machine. These aftributes % i by the
Load ARL service.

Attribute Type: Unsigned8

Allowed values: 1 to 255

Min TSDR
This dynamic attribute contains e mum Station Delay Responder
he previous value of the Min| TSDR

remams unchanged ThIS attr|b te d by the MSO AR state maching. This

Attribute Type:

Allowed @s:
Ident Numbe

This static/at{nb he Ident Number of the DP-slave. The DP-slave dccepts

the para eteriza ¢hange of the DL-address only if the trangmitted
Ident X ar i S espondent service is identical with this attribute. This aftribute
shall be set i with the Load ARL service.

Allowed Valuess 0 to 2'°- 1

Group ldentifier

' i ' = signed
by the DP-master (Class 1) in the parameterization. The Group ldentifier distinguishes
8 groups. If the Group ldentifier is set to No Group, the DP-slave is not assigned to
any group. This attribute is influenced by the MSO AR state machine. This attribute is
not influenced by the Load ARL service.

Attribute Type: OctetString(1)

The allowed values are shown in Table 202.
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Table 202 — Group identifier

Value Meaning

Bit0 =0 |[Group 1 has no access

Bit0 =1 | Group 1 has access

Bit1 =0 |[Group 2 has no access

Bit1=1 | Group 2 has access

Bit2 =0 |[Group 3 has no access

Bit2 =1 | Group 3 has access

Bit 3 =0 Groun-4-has-Hno-36c68Ss
g

Bit3 =1 | Group 4 has access

Bit4 =0 | Group 5 has no access

Bit4 =1 | Group 5 has access

Bit 5 =0 | Group 6 has no access

Bit5=1 | Group 6 has access

Bit6 =0 | Group 7 has noyge\}x
Bit6 =1 | Group 7 has ﬁ:ess
Bit7 =0 | Group 8/[3%3 ‘Qo %C}Zss,\
Bit 7 =/’\ Grouy@&has)ccesfs

DPV1 Supported

This static attribute indicat the\ DP-slave supports the extended

gly'with the Load ARL service.

s if the extended functionality is activatedq. This
be present if the attribute DPV1 Supported has the

F if the DP-master (Class 1) requests the DPV1 supporf in the

0 FALSE if the DP-master (Class 1) requests no DPV1 support in
erisation.

This attribute shall be set to FALSE with the Load ARL service. This attripute is
further influenced by the MS0O AR state machine.

Attribute Type: Boolean

Table 203 shows the allowed values for this attribute.

Table 203 — DPV1 enabled

Value Meaning

FALSE | The extended functionality related with the attribute DPV1 Supported is disabled.
TRUE | The extended functionality related with the attribute DPV1 Supported is enabled.

Fail Safe Required
This static attribute indicates if the DP-slave requires the Fail Safe mode for
operation. This attribute shall be set accordingly with the Load ARL service.
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Attribute Type: Boolean
Allowed values: TRUE, FALSE

Fail Safe

This dynamic attribute indicates if the DP-master (Class 1) supports the Fail Safe
mode. If the DP-slave requires the Fail Safe mode and the DP-master (Class 1)
does not support this mode the MSO AR state machine shall set the attribute Prm
Fault to TRUE in the MSO AR entry. This attribute is influenced by the MS0O AR
state machine. This attribute is not influenced by the Load ARL service.

Table 204 shows the allowed values for this attribute.

Table 204 - Fail safe

Value Meaning /\
FALSE | The DP-master (Class 1) does not support the WJ\Sa e n\{de.

TRUE | The DP-master (Class 1) supports the Fail Safg\mode. \ \

WD Base
This dynamic attribute contains the Timg control
is y the MSO AR state

e describes the basic configuration format and shall [be set

, ut Data
eht. This attribute shall be set accordingly with the Load ARL service.
Furthermore the attribute is influenced by the Set Cfg service.

Allowed values: Input, Output, Input-Output

Format

This dynamic attribute indicates the format of the related Input/Output Data
Element. This attribute shall be set accordingly with the Load ARL service.
Furthermore the attribute is influenced by the Set Cfg service.

Allowed values: Byte, Word

Consistency

This dynamic attribute indicates the consistency of the related Input/Output
Data Element. This attribute shall be set accordingly with the Load ARL service.
Furthermore the attribute is influenced by the Set Cfg service.

Allowed values: Byte, Word, whole length
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Length

This dynamic attribute indicates the length of the related Input/Output Data
Element. This attribute shall be set accordingly with the Load ARL service.
Furthermore the attribute is influenced by the Set Cfg service.

Allowed values: 1 to 32

Special Cfg Identifier

This dynamic attribute describes the special configuration format and is composed
of the following elements. This attribute shall be set accordingly with the Load ARL
service. Furthermore the attribute is influenced by the Set Cfg service.

Type
This dynamic attribute indicates the type of the relate
Element. This attribute shall be set accordingly with
Furthermore the attribute is influenced by the Set Cfg se

Inp OutpL;L Data
rvice.

Allowed values: Input, Output, Input-Output

Input Length
This dynamic attribute indicates the ¢
Element. This attribute shall be set 2
Furthermore the attribute is influeng

Data

Attribute Type: Unsigned8
Allowed values: 1 to\28

Input Format
This dynamic attribute
Element,Ahis attribute s

format of the related Inpul Data
ecordingly with the Load ARL gervice.
d by the Set Cfg service.

attribute Yndicates the consistency of the related Inpyt Data

is™dymamic attribute indicates the length of the related Outptjt Data
ent. This attribute shall be set accordingly with the Load ARL dlervice.
ermore the attribute is influenced by the Set Cfg service.

Attribute Type: Unsigned8

Allowed values: 1 to 128

Output Format

This dynamic attribute indicates the format of the related Output Data
Element. This attribute shall be set accordingly with the Load ARL service.
Furthermore the attribute is influenced by the Set Cfg service.

Allowed values: Byte, Word

Output Consistency

This dynamic attribute indicates the consistency of the related Output Data
Element. This attribute shall be set accordingly with the Load ARL service.
Furthermore the attribute is influenced by the Set Cfg service.

Allowed values: Byte, Word, whole length
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List of Data Description

This dynamic attribute is composed of the following list elements. This attribute
shall be set accordingly with the Load ARL service. Furthermore the attribute is
influenced by the Set Cfg service.

Data Description

This dynamic attribute contains one of the allowed Data Types of the data
description of one element of the Extended Input/Output Data object. The
allowed Data Types are given in IEC 61158-5-10, Clause 5. This attribute
shall be set accordingly with the Load ARL service. Furthermore the
attribute is influenced by the Set Cfg service.

This dynamic attribute contains the manufacturer specific data
Cfg ldentifier. This attribute shall be set accordingly wit
Furthermore the attribute is influenced by the Set Cfg s

one ipecial
rvice.

No Add Change

This dynamic attribute indicates whether it is allowed to\change\the dress.
To change this attribute itself an initial reset of the , i . After the
initial reset the DP-slave takes the default addre N i o Add

Change will be set to FALSE. This attribute sha seb i Wi ad ARL

Value ( (N Mka\n\mg S
’WS\QLsg/—s%r\ke o\r\Qe}ddre}%is allowed

TRUE Chan\;{\aqhe addﬁés/s is not allowed

Publisher
This sta ability of a DP-slave to operate as a Publisher.

ly with the Load ARL service.

Indicates the capablllty of a DP-slave to operate in the Isochfonous

Attribute Type: Boolean

Allowed values: TRUE, FALSE

Isochronous Mode

This dynamic attribute indicates if the DP-slave shall operate in the Isochronous
Mode. This attribute shall be set to FALSE with the Load ARL service. After
reception of the IsoM Parameter with the Check User Prm or Check Ext User Prm
service the User shall set this attribute accordingly with the Set ARL Isochronous
Mode service. This shall be done before requesting the services Check User Prm
Result or Check Ext User Prm Result.

This conditional attribute shall only be present if the attribute Isochronous Mode
Supported is set to TRUE. This attribute is not influenced by the MSO AR state
machine.

Attribute Type: Boolean
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Allowed values: TRUE, FALSE
AR Type = MS1

This constraint reflects the attributes for this AR if the value of the attribute AR Type is set
to MS1. This attribute shall furthermore only be present if the attribute DPV1 Supported is

set to TRUE in the MSO AR entry.

Pull Plug Alarm supported

This static attribute indicates the capability of a DP-slave to send a Pull or a Plug

Alarm. This attribute shall be set accordingly with the Load ARL service.

Attribute Type: Boolean

Allowed values: TRUE, FALSE

Pull Plug Alarm enabled
This dynamic attribute indicates if the transmission a
enabled by the DP-master (Class 1). This conditional attrit
if the attribute Pull Plug Alarm supported is sef
influenced by the MS1 AR state machine. This «
Load ARL service.

Attribute Type: Boolean
Allowed values: TRUE, FALSE

Process Alarm supported
This static attribute indicates the
This attribute shall be set accordi

Attribute Type: BooJean

This attribute shall be set accordingly with the Load ARL service.

This-static at r|bute indicates the capability of a DP-slave to send a Diagnosis

arm is
resent

iQute is

by the

Alarm.

e transmission of the Process Alarm is enabled

I if the
ced by
d ARL

Alarm.

Attribute Type: Boolean
Allowed values: TRUE, FALSE

Diagnosis Alarm enabled

This dynamic attribute indicates if the transmission of the Diagnosis Alarm is
enabled by the DP-master (Class 1). This conditional attribute shall only be present
if the attribute Diagnosis Alarm supported is set to TRUE. This attribute is
influenced by the MS1 AR state machine. This attribute is not influenced by the

Load ARL service.
Attribute Type: Boolean

Allowed values: TRUE, FALSE
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Manufacturer Specific Alarm supported
This static attribute indicates the capability of a DP-slave to send a Manufacturer
Specific Alarm. This attribute shall be set accordingly with the Load ARL service.

Attribute Type: Boolean
Allowed values: TRUE, FALSE

Manufacturer Specific Alarm enabled

This dynamic attribute indicates if the transmission of the Manufacturer Specific
Alarm is enabled by the DP-master (Class 1). This conditional attribute shall only
be present if the attribute Manufacturer Specific Alarm supported is set to TRUE.
This attribute is influenced hy the MS1 AR state machine. This attribute is not

influenced by the Load ARL service.

Attribute Type: Boolean

Allowed values: TRUE, FALSE

Status Alarm supported
This static attribute indicates the capability of a DP
attribute shall be set accordingly with the Load

h. This

Attribute Type: Boolean
Allowed values: TRUE, FALSE

Status Alarm enabled
This dynamic attribute indica abled
if the
by the

ce.

e Alarm enabled
This dynafmic attribute indicates if the transmission of the Update Alarm is ehabled
by the DP-master (Class 1). This conditional attribute shall only be present if the
attribute Update Alarm supported is set to TRUE. This attribute is influenced by the
MS1 AR state machine. This attribute is not influenced by the Load ARL service.

Attribute Type: Boolean
Allowed values: TRUE, FALSE

Alarm Mode supported
This static attribute indicates the maximum number of possible active alarms in a DP-
slave. This attribute shall be set accordingly with the Load ARL service.

Table 207 shows the allowed values for this attribute.


https://iecnorm.com/api/?name=4a2014d4d1b7f5f2d83870b4bcea54e7

- 320 - 61158-5-3 © IEC:2010(E)

Table 207 — Alarm mode supported

Value Meaning
0 1 alarm of each type
1 2 alarms in total
2 4 alarms in total
3 8 alarms in total
4 12 alarms in total
5 16 alarms in total
I 24 alarmes in total
7 32 alarms in total

Alarm Mode enabled
This dynamic attribute indicates the maximum number © i e fjalarms
negotiated with the DP-master (Class 1) on this M R i hall be
done according to the following rules:

- If the attribute Alarm Mode is set to the ¥alue. 0 iréd Alarm Mode of
the DP-master (Class 1) contained in/he A izatiol is set to 0 thpn this
attribute shall be set to 0.

- If the attribute Alarm Modedi the desired Alarm Mode of
the DP-master (Class ! g value
different from 0 than this 3

- If the attribute Alarm M e different from 0 and the Iesired
Alarm Mode of the DP- contained in the parameterization is set

alue different from 0 and the desired Alarm
contained in the parameterisation is slet to a
ttribute shall be set to the lesser value of both.

the MS1 AR state machine. This attribute|is not

AR
Thi
to I ( iBute shall furthermore only be present if the attribute DPV1 Suppqrted is
set|toRUE in the MSO AR entry.

Clock Sync Interval
This static attribute contains the value for the clock synchronization interval.

Attribute Type: Unsigned16
Allowed values: 1 to 2'°- 1
Time Base: 10ms

The default value shall be 10-s.

CS Delay Time

This static and optional attribute contains the transmission delay of the network (line
delay, repeater delay, ...). It should be included for the calculation of the parameter
Time Value of the Set Time service.
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Attribute Type: Network Time Difference
The default value shall be 0.

AR Name
This static attribute contains the name of the related ARL Entry. This attribute shall be set
accordingly with the Load ARL service.

Attribute Type: Visible String (32)

6.2.10.3.1.3 Invocation of ARL DP-slave object

HAAL atian £ 4 A ]
mTrvooatulT UT O1C 7 u\NE

For the

- |Only one ARL DP-slave object shall be invoked in a DP-slave.
- |Only one MSO Entry shall be contained in the List of ARL Enftie
- |Only one MS1 Entry shall be contained in the List of ARK Entyj
- |Only one MS3 Entry shall be contained in the List of ARL Entrigs
No MM

6.2.10]3.2

6.2.10J3.2.1 Template

The ARL DP-master (Class 1) object is de

DP ASE:

CLASS;: ARL DP-maste

CLASS|ID:

PARENT CLASS:

ATTRIBUTES:

1. (m) Key Attribuyte:

2. c) Co nt:

2.1. ULE:

3_ i &

3.1.

3.2.

3.3.

3.3.1.

3.4. AR Type = MSO

3.4.1. Error Action Flag

3.4.2. |( Min Slave Interval
3.4.3. |( Data Control Time
3.4.4. |( bute; Max User Global Control
3.4.5. | (m)“~Attribute: Max Diag Data Len
3.4.5. [(m)Y Attribute: Isochronous Mode supp
3.4.6. (c) Constraint: Isochronous Mode supp = TRUE
3.4.6.1. (m) Attribute: Isochronous Mode
3.4.6.2. (m) Attribute: IsoM Freeze

3.4.6.3. (m) Attribute: IsoM Sync

3.4.6.4. (m) Attribute: TcT

3.4.6.5. (m) Attribute: maxTsH

3.5. (c) Constraint: AR Type = MS1

3.5.2. (m) Attribute: Extra Alarm SAP

3.5.3. (m) Attribute: Max Channel Data Length
3.5.4. (m) Attribute: Alarm Mode

3.5.5. (m) Attribute: MS1 Timeout

3.6. (c) Constraint: AR Type = MM1

3.6.1. (m) Attribute: Poll Timeout

3.6.2. (m) Attribute: Ident Number

3.7. (c) Constraint: AR Type = MS3

3.7.1. (m) Attribute: Time Device Type
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3.7.2. (c) Constraint: Time Device Type = Time Receiver
3.7.2.1. (m) Attribute: Clock Sync Interval

3.7.2.2. (0) Attribute: CS Delay Time

3.8 (o) Attribute: AR Name

SERVICES:

1. (m) MgtService: Load ARL

2. (o) MgtService: Get ARL

3. (o) MgtService: ARL Slave Update DP-master Ci1
6.2.10.3.2.2 Attributes

Implicit

The attribute Implicit indicates that the ARL DP-slave object is implicitly addressed by the
service.

Alarm [Max

This conditional and static attribute shall only be present if the List of A
least dne entry with the attribute AR Type set to MS1. It indicate
alarms| per DP-slave, which can be handled by the DP-master (Clas
capability and is common for all MS1 ARs. The Master shall £
numbelr of 7 alarms, because there are existing 7 different alarm

set acgordingly with the Load ARL service.

Attribute Type : Unsigned8

Allowe{d values: 7 to 32

List off ARL Entries
This aftribute is composed of the followi

AREP
Thiks static attribute contains the local ier 9 R.
AR|Type

Thik static attribute

Allowed vaIu@ C
List of relate R

This attribute jg\co owing list elements:

This static a ains the local identifier for the related CR for this AR.
AR !
This co M ore g the attributes for this AR if the value of the attribute AR Typg¢ is set
to MSO.

Error Action Flag

Tl e FY el 4 H i 4 o 4l i £ 41 np 4 L] 4\ .

o Statlle atuTouulc Imidicdico 1T1UwW 1T 1TTalClivull Ul UIc UT TTTTas ol \UIGDD I) m—case Of
failed data transfers in the operation mode OPERATE shall be. The reaction shall be
performed according to the following rules:

- If the data transfer to at least one selected (dependent on the attribute Ignore ACIr
in the List of CRL Entries) DP-slave was erroneous and the Error Action Flag is set
to TRUE, the operation mode will change from OPERATE to CLEAR.

If the Error Action Flag is set to FALSE, the DP-master (Class 1) will remain in the
operation mode OPERATE despite erroneous data transfers.

Furthermore this attribute indicates how the transition from the operation mode CLEAR
to the operation mode OPERATE shall be performed:

- If the Error Action Flag set to TRUE the transition shall only be performed if the
data transfer to the selected DP-slaves has been successfully executed.
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If the Error Action Flag set to FALSE the transition shall be performed independently of
a successfully executed data transfer to all activated DP-slaves.

This attribute shall be set accordingly with the Load ARL service.
Attribute Type : Boolean
Allowed values: TRUE, FALSE

Min Slave Interval
This static attribute indicates the smallest allowed period of time between two
consecutive DP-slave poll cycles. This ensures that the sequence of cyclic service
requests from the DP-master (Class 1) can be handled by the DP-slave, This period of
time will be complied by the DP-master (Class 1) at the beginning/of €ach cycl ¢ data
transfer. This time interval is not guaranteed for the User Glob es and
for acyclic MS1 AR requests. This attribute shall be set accor d ARL
service.

Attribute Type : Unsigned16

Allowed values: 1 to 216 - 1
Time Base: 100us

Data Control Time
e sent
cessful
be set

Time Ba@) S
Max User Glgba

which

ticable
hc and
be set

AttributeXype » Unsigned8

Allowed values: 1 to 255

Max Diag Data Len
This static attribute indicates the maximum length of Diag Data of all assigned DP-
slaves. This attribute shall be set accordingly with the Load ARL service.

Attribute Type : Unsigned8
Allowed values: 6 to 244

Isochronous Mode supp
This static attribute indicates the capability of the DP-master (Class 1) concerning the
Isochronous Mode. This attribute shall be set accordingly with the Load ARL service.

Attribute Type : Boolean

The allowed values are shown Table 208.
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Table 208 — Isochronous mode supp

Value Meaning

FALSE | Isochronous Mode not supported by the DP-master (Class 1)

TRUE |Isochronous Mode supported by the DP-master (Class 1)

Isochronous Mode

This attribute indicates if the DP-master (Class 1) shall operate in the Isochronous
Mode. Two different models concerning the interface between the DP Application
Layer and the application of the DP-master (Class 1) itself are provided by fieldbus
DP for the DP-master (Class 1), see 6.2.2.4.3. This attribute shall be set

accordingly with the Load ARL service.

The allowed values are shown in Table 209.

Table 209 - Isochronous mode/\

Value Meani)zg\\ \\\ \

=

oy

ot Synchronized the DP-master (Class 1) shall notgge\%‘e\irhb&st}cbo{ouwode

uffered Synchronized the DP-master (Class 1) shall operate in e\B«A@y chronized

Isochronous Mode m

m

nhanced Synchronized |the DP-master (Class 1) gha Bgzé i e Enkanced Synchronized
Isochronous(wf&sQ N

IsoM Freeze \—j

This attribute indicates if th¢ synchronjzationNmessage (SYNCH) shall be sent with
the Control Command Freeze s T This attribute shall be set accofdingly
with the Load ARDR\seryite

nt with
rdingly

This attribute specifies the time (in units of tg|T) that is necessary to hgndle a

complete Tsochronous DP cycle and corresponds to the time Tpp. Ihis attribute
shall be set accordingly with the Load ARL service.

Attribute Type : Unsigned32

Allowed values: 1 to 224 - 1

maxTgH
This attribute specifies the maximum allowed shift (in units of tg|T) of the time Tpp

measured by the DP-master (Class 1). The application of the DP-master (Class 1)
will be informed if the measured Isochronous DP cycle time exceeds this limit by
the service SYNCH Delayed indicating the difference. This attribute shall be set
accordingly with the Load ARL service.

Attribute Type : Unsigned8
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Allowed values: 1 to 28 - 1

AR Type = MS1
This constraint reflects the attributes for this AR if the value of the attribute AR Type is set
to MS1.

Extra Alarm SAP

This static attribute selects the CR for the Alarm Ack service. If the attribute is set to
FALSE the DP-master (Class 1) acknowledges alarms via the CR for the read write
services. If the attribute is set to TRUE the DP-master (Class 1) acknowledges alarms
via a different CR. This attribute shall be set accordingly with the Load ARL service.

Db, & T P -] 1
MarmoUte Ty poe . DUoUoTTeanT

Allowed values: TRUE, FALSE

Max Channel Data Length
This static attribute indicates the maximum length
parameter and 4 Byte Header) of the corresponding DR
set accordingly with the Load ARL service.

|_ength
hall be

Attribute Type : Unsigned8
Allowed values: 4 to 244

Alarm Mode

This static attribute indicates
corresponding DP-slave. This attci
service.

possible active alarms| of the
et_accordingly with the Load ARL

Table 210 shows t

Q Vaht{ ) Meaning
/\\0\ 1 alarm of each type

\f> 2 alarms in total
2
3
4
5
6
7

4 alarms in total

8 alarms in total

12 alarms in total

16 alarms in total

24 alarms in total

32 alarms in total

MS1 Timeout

This attribute contains the value for the Timeout of the acyclic communication on the
MS1 AR and specifies the maximum period of time it may take a DP-slave to provide a
response. The time contained in this attribute is the maximum time of the assigned DP-
slaves.

Attribute Type: Unsigned16
Allowed values: 1 to 216 -1
Time Base: 10ms

AR Type = MM1

This constraint reflects the attributes for this AR if the value of the attribute AR Type is set
to MM1.
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Poll Timeout

This static attribute indicates the maximum period of time in which the requester shall
fetch the response. This attribute shall be set accordingly with the Load ARL service.

Attribute Type: Unsigned16
Allowed values: 1 to 216 - 1
Time Base: 1ms

Ident Number

This static attribute contains the Ident Number of the DP-master (Class 1). This

AR
Thi
to

attribute shall be set Qr‘r‘nrdingly with the | oad ARl service

Attribute Type: Unsigned16

Allowed values: 1 to 216 - 1

Type = MS3
5 constraint reflects the attributes for this AR if the va
1S3.

Time Device Type
This static attribute indicates the Device Type
shall be set accordingly with the Load AR

Attribute Type: Unsigned8

Valu Mg}ting
}\ ime Receiver
\1\ /ﬁme Master

be present if the attribute Time Device Type has thq

Afltowed values: 1 to 2'°-1

Time Base: 10ms

AR

The default value shall be 10 s.

CS Delay Time

tribute

attribute contains the value for the clock synchronfization

value

This static, conditional and optional attribute contains the transmission delay of the
network (line delay, repeater delay, ...). It should be included for the calculation of
the parameter Time Value of the Set Time service. It shall only be present if the

attribute Time Device Type has the value Time Receiver.
Attribute Type: Network Time Difference
The default value shall be 0.

Name

This static attribute contains the name of the related ARL Entry. This attribute shall be set
accordingly with the Load ARL service.
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6.2.10.3.2.3 Invocation of ARL DP-master (class 1) object

For the invocation of the ARL DP-master (Class 1) object the following rules apply:

- Only one ARL DP-master (Class 1) object shall be invoked in a DP-master (Class 1).
- Only one MSO Entry shall be contained in the List of ARL Entries.
- Only one MS3 Entry shall be contained in the List of ARL Entries.
- Only one MM1 Entry shall be contained in the List of ARL Entries.
- Only one MM2 Entry shall be contained in the List of ARL Entries.

No MSgEntry-shat-be-econtanedirthetHistoF-AREEntres:
6.2.10J3.3 ARL DP-master (class 2) class specification
6.2.10)3.3.1 Template
The ARL DP-master (Class 2) object is described by the followihg
DP ASE: AR ASE
CLASS]: ARL DP-master (Class 2)
CLASS|ID: not used
PARENT CLASS: TOP
ATTRIBUTES:
1. (m) Key Attribute: Implicit
2. (m) Attribute: List of ARDN\Entries
2.1. (m) Attribute: AREP
2.2. (m) Attribute: AR Type
2.3. (m) Attribute: List of related CRL Entries
2.3.1. | (m) Attribute:
2.4, (c) Constraint: ) ‘
2.4.1 |(m) Attribute: i
2.5 (o) Attribute:
SERVICGES:
1.
2.
6.2.10)3.3.2
Implicjt
The atfribute ympli i ressed
by the [service
List of| A
This aftribu
AREP
Thik.static attribute contains the local identifier of this AR.

AR Type
This static attribute specifies the type of this AR.

Allowed values: MS0, MS2, MM1, MM2

List of related CRL Entries
This attribute is composed of the following list elements:

CREP
This static attribute contains the local identifier for the related CR for this AR.

AR Type = MM1
This constraint reflects the attributes for this AR if the value of the attribute AR Type is set
to MM1.
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Poll Timeout

This static attribute indicates the maximum period of time in which the responder shall
provide the response. This attribute shall be set accordingly with the Load ARL

service.

Attribute Type: Unsigned16
Allowed values: 1 to 216 -1
Time Base: 1ms

Name

acd

6.2.10

For the

No MS

6.2.10
6.2.10
6.2.10
The CH

DP ASE:
CLASS;:

CLASS
PAREN
ATTRIE

s static attribute contains the name of the related ARI Fn’rry This attribute shall

ordingly with the Load ARL service.

3.3.3 Invocation of ARL DP-master (class 2) object

invocation of the ARL DP-master (Class 2) object the fol)fowinyg rules app

1, MS3 Entry shall be contained
4

4.1

4.1.1 Templat

RL DP-slave obj

o
ID:

T CLASS:
BUTES:

CR Type

BN~

WNSONNNNRNNNNNNNNONNNNNON =

( Related AREP

( S_SAP_index

( ute: D_addr

(p7)~Attribute: Service_activate

(my” Attribute: Role_in_Service

(c) Constraint: Service_activate = SRD or MSRD
(m) Attribute: Indication_mode

(m) Attribute: Max_DLSDU_length_req_low

(m) Attribute: Max_DLSDU_length_req_high
(m) Attribute: Max_DLSDU_length_ind_low

(m) Attribute: Max_DLSDU_length_ind_high

(c) Constraint: CR Type = BBUU-OM & Role_in_Service = Initiator or Both
(m) Attribute: Publisher Address

(m) Attribute: Input Data Length Publisher

(m) Attribute: Source Offset Publisher

(m) Attribute: Length

(o) Attribute: CR Name

(m) MgtService: Load CRL
(o) MgtService: Get CRL
(o) MgtService: Load CRL DXB Link Entries

be set
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6.2.10.4.1.2 Attributes

Implicit
The attribute Implicit indicates that the CRL DP-slave object is implicitly addressed by the
service.

List of CRL Entries
This attribute is composed of the following list elements:

CREP
This static attribute contains the local identifier of this CR. This attribute shall be set
accordingly with the Load CRL service.

ributes
hall be
{or this

Remark

Mandatory for the MSO AR
Optional for the MS0O AR
Mandatory for the MSO AR
Optional for the MSO AR
Mandatory for the MSO AR
Mandatory for the MSO AR

Q \Nsc\ ~opéB 55, 56, 57, 59, 60 Mandatory for the MSO AR

“Ms1 ) aacs-co 50 Optional for the MS1 AR
MS1 QQCB-CO 51 Mandatory for the MS1 AR
WSt QQUU-CO 60 Mandatory for the MSTAR
MS2 QQCB-CO 0 to 48 Mandatory for each MS2 AR
MS2 QQUU-CO 49 Mandatory for the MS2 AR
MS3 QQUU-OM CS Mandatory for the MS3 AR

D_addr

This dynamic attribute contains the DL-address of the remote DP-master or Publisher. The
value for this attribute has to be set with the Load CRL service correspondent to the
attributes CR Type and S_SAP_index of this CR and to the attribute AR Type of the
related AR. Table 213 shows the allowed values for this attribute used with the Load CRL
service. Furthermore this attribute is influenced by the AR state machine dependent of the
attribute CR Type of this CR and of the attribute AR Type of the related AR. Table 213
shows the allowed values for this attribute for the modification of the AR state machine.
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Table 213 — D_addr

61158-5-3 © IEC:2010(E)

AR Type CR Type S_SAP_index D_addr as loaded with | D_addr modified by the
the Load CRL service AR state machine
MSO0 BBUB NIL None 0to 125
MSO0 BBUU-OM NIL None All
MSO0 BQUU 61, 62, 53 All -
MSO0 BBUU 60 All -
MSO0 QQUU-OM 58 None 0to 125
MSO0 QBCB 55, 59, 60 All -
MS0 QBCB 56, 57 None Al N
MS1 QQCB-CO 50, 51 None 0@25(\
MS1 QQUU-CO 60 All N
MS2 QQCB-CO 0 to 48 None N0 t0\125)
MS2 QQUU-CO 49
MS3 QQuUU-OM Cs
Where
None means that the local Service Access Point ghall
All means that the local Servicg Access Ppint
0td 125 means that the local Service Asce
access protection
- means that the AR state m
Sefvice_activate s
This static attribute DL <seryicés which shall be activated f
S_PAP_index of thjs CRk
The value for
attiibutes C<‘I>p
related AR.

Table 214 shws\th

able 214 — Service_activate

br the

to the
of the

AQ\T{ge CR Type S_SAP_index Service_activate

I\}§O BBUB NIL (M)SRD
\ldSO BBUU-OM NIL MSRD

MSQ BQUU 61,62 53 SRD

MSO0 BBUU 60 SRD

MSO0 QQUU-OM 58 SDN

MSO0 QBCB 55, 56, 57, 59, 60 SRD

MSH1 QQCB-CO 50 SRD

MS1 QQCB-CO 51 SRD

MS1 QQUU-CO 60 SRD

MS2 QQCB-CO 0 to 48 SRD

MS2 QQUU-CO 49 SRD

MS3 QQUU-OM CS CS Time Event

CS Clock Value
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Role_in_service
This dynamic attribute indicates the role which shall be activated for the S_SAP_index of
this CRL entry. The following values are specified:

- 331 -

- Initiator: The station initiates the respective service exclusively.

- Responder: The station response to the service exclusively.

- Subscriber: The station receives the reply DLPDU of this service exclusively.

- Both: The station initiates the service and response to the service.

Responder/Subscriber:
DLPDU of this service

The station responds to the service and receives the reply

The value for this attribute has to be set with the Load CRL servic
attiibute CR Type of this CR and to the attribute AR Type of the r

Ta

le 215 shows the allowed values for this attribute.

to the

Table 215 — Role_in_servi(e\ \
AR Type CR Type S_SAP_index Role_in_servi e\sa\ Mservice
loaded Avith the Doa modlified by the AR
CRL sé€rvjce ate machine
MSO |BBUB NIL N};{( \\// Ngesponder
MSO | BBUU-OM NIL one N\ MMResponder, Subscriber,
Responder/Subscriber

MSO0 BQUU 61, 62, 53 / Re o der -
MSO |BBUU \ C\Rgsp\q\/ -
MS0 QQUU-OM< %Q /\\ > Responder
MSO |QBCB N\ 55\%9 Resp/)wder -
MSO0 QRCB k \QN7 \ \Qlone Responder
MS1 QQ@-CQ Q None Responder
ms1 |aqud-c \/\\/ Responder )
MS2 C(Q(}R-\GQ 0 ) None Responder
Msz/\Qé&{u- 0 }s\ Responder ]
M§3\ QQ Ob‘\ \Q)S/ Responder -

\mean that’the local Service Access Point shall not be activated

- m hat the AR state machines shall not modify the attribute Role_in_service

|nd'i'C'atiun_|lludc
This static attribute shall only be present if the attribute Service_activate of this CRL entry
has the value SRD or MSRD. It indicates the Indication_mode which the DLL shall use to
convey the indications of the (M)SRD service. The value for this attribute has to be set
with the Load CRL service correspondent to the attributes CR Type and S_SAP_index of
this CR and to the attribute AR Type of the related AR.

Table 216 shows the allowed values for this attribute.
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Table 216 — Indication_mode

static
ester.

Thi
req

correspondent to the attributes CR

AR|Type of

Table 217 shows the al

AR Type CR Type S_SAP_index Role_in_service Indication_mode
MSO0 BBUB NIL Responder All
MSO0 BBUU-OM NIL Subscriber -
MSO0 BBUU-OM NIL Responder, All
Responder/Subscriber
MSO0 BQUU 61, 62, 53 Responder All
MSO0 BBUU 60 Responder All
MSO0 QBCB 55, 56, 57, 59 Responder Data
MS0 QBCB 60 Responder /y(\
MS1 QQCB-CO 50, 51 Responder 'b\atar\
MS1 QQUU-CO 60 Responder (\\Ql \
MS2 QQCB-CO 0to 48 Responder \Qa}a\
MS2 QQUU-CO |49 Respondr_ \| oae \
whiere
- means that the attribute Indication_Mt fox this“Role_in_servife
N

MaF_DLSDU_Iength_req_Iow
u

attribute indicates the
The value for this

e DPSDU with low prigrity as
ith the Load CRL s$ervice
f this CR and to the aftribute
the related AR.

AR Type /%B +)>oe >S}$\AP§Qd}~\ Role_in_service Max_DLSDU_length_req]low
MSO BRUYB m\ > S Responder 0 to 244
MS0 BRODOM N\ WL TN Subscriber 0
MSO BRUUO IL Responder, 0 to 244

/\ \\b\ \\ Responder/Subscriber

g\\ B\Q\\g\k?l\> Nef, 62, 53 Responder 0

B 60 Responder 6 to 244
MS0 \E‘Bcé\ 55 Responder 0
MSO @SB/ 56, 57, 59 Responder 0 to 244
MSO QQUU-OM 58 Responder 0
MS1 QQCB-CO 50 Responder 4
MS1 QQCB-CO 51 Responder 4 to 244
MS1 QQUU-CO 60 Responder 6 to 244
MS2 QQCB-CO 0to 48 Responder 48 to 244
MS2 QQuUuU-CO 49 Responder 4
MS3 QQUU-OM CS Responder 0

Max_DLSDU_length_req_high

This static
requester.

attribute indicates the maximum length for the DLSDU with high priority as
The value for this attribute has to be set with the Load CRL service

correspondent to the attributes CR Type and S_SAP_index of this CR and to the attribute

AR Type of

the related AR.
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Table 218 shows the allowed values for this attribute.

Table 218 — Max_DLSDU_length_req_high

AR Type CR Type S_SAP_index Role_in_service Max_DLSDU_length_req_high

MSO0 BBUB NIL Responder 0 to 244

MSO0 BBUU-OM | NIL Subscriber 0

MSO0 BBUU-OM NIL Responder, 0 to 244

Responder/Subscriber

MSO0 BQUU 61, 62, 53 Responder 0

MS0 BBUU 50 Responder 0 N

MSO  |QBCB 55, 56, 57, 59 | Responder 0 /\\

MSO | QQUU-OM |58 Responder 0 /\\ \

MS1  |QQCB-CO |50, 51 Responder 0 \

MS1  |QQUU-CO |60 Responder 6\ \ \ >

MS2 | QQCB-CO |0 to 48 Responder {\\Q\ \\ \

MS2  |Qauu-co |49 Responder 0 N\ \\/

MS3  |Qauu-co |cs Responder / ~ ) >
Mak_DLSDU_length_ind_low Q
This static attribute indicates th ength \for “the SDU with low priofity for
ind|cation. The value for this attribute ith the Load CRL service

correspondent to the attributes CR

andg

be\set
R_index

_length_ind_low

and Role_in_service of this CR

AR Type %B)I’/yeé\ %ksmnd\e.\ Role_in_service Max_DLSDU_length_ind_lpw
MSO0 BB%< C \/\ Responder 0
MSO B%&M\ \M\L\/ Subscriber, | 244
Responder/Subscriber
MSO0 \ BBTM\\QM\ \Qy Responder 0
||\Qo \QQBQ\J\‘ \ 61, 62, 53 Responder 0
|MSO EBUU\ 60 Responder 0
|MSO aB(@ ) 55 Responder 0
|MSO QBCB 56, 57, 59 Responder 0
IMSO QQUU-OM 58 Responder 0
MS1 QQCB-CO 50 Responder 4
MS1 QQCB-CO 51 Responder 4 to 244
MS1 QQUU-CO 60 Responder 0
MS2 QQCB-CO 0to 48 Responder 4 to 244
MS2 QQUU-CO 49 Responder 48 to 64
MS3 QQUU-OM CS Responder 18

Max_DLSDU_length_ind_high
This static attribute indicates the maximum length for the DLSDU with high priority for
The value for this attribute has to be set with the Load CRL service
correspondent to the attributes CR Type and S_SAP_index and Role_in_service of this CR
and to the attribute AR Type of the related AR.

indication.
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Table 220 — Max_DLSDU_length_ind_high

AR Type CR Type S_SAP_index Role_in_service Max_DLSDU_length_ind_high

MSO0 BBUB NIL Responder 0 to 244

MSO | BBUU-OM NIL Subscriber, 244
Responder/Subscriber

MSO0 BBUU-OM NIL Responder 0

MSO0 BQUU 61 Responder 7 to 244

l\flbo BQUU 62 Responder 1T1to 244 /\

NSO | BQUU 53 Responder 5 to 244/\\

NSO | BBUU 60 Responder 0 /\\ \

NSO QBCB 55 Responder 4 to 244 \

NSO |aBCB 56, 57, 59 Responder Q \ \ >

NSO  |QQUU-OM |58 Responder {\\{\ \\ \

Ns1  |QacB-co 50, 51 Responder 0 N \\/

NMS1  |QQuu-co |60 Responder / ~ O >

NMS2 |QQCB-CO | 0to48 Respor}dé\\)/ A0

NiS2  |Qauu-co |49 ¢ NReggonterr [ (o

Ms3 |oauu-om  |cs Responder \Q Y\

CR|Type = BBUU-OM & Role_in_

to | BBUU-OM and
Responder/Subscriker.

Publisher Add
This dy
Subscriber

ervice

The-MSO AR
acting as Subscriber leaves the data exchange mode.

ervi I\th@r Both
This constraint reflects the attriby te foC alue of the attribute CR Typ¢ is set

set to Subscriber or

e DL-address of a DP-slave (Publishgr) the
hpe following rules shall apply for this attribute:

represents a valid Publisher address and therefore an
7 indicates that this DXB-Link Entry is no longer aftive.

eption

e with the Check User Prm or Check Ext User Prm servige, the
dttribute accordingly with the Load CRL DXB Link Entries seryice.

state machine set shall set this attribute to the value 127 if the DFP-slave

Attribute Type: Unsigned8
Allowed values: 0 to 125, 127

Input Data Length Publisher

This static attribute indicates the number of octets of the Simple or Extended Input
Data object of the related Publisher. This attribute shall only be evaluated by the MSO
AR state machine if the value of the attribute Publisher Address is not equal to 127.

This attribute shall be set with the Load CRL service. After reception of the DXB-
Linktable with the Check User Prm or Check Ext User Prm service, the User shall set
this attribute accordingly with the Load CRL DXB Link Entries service.

Attribute Type: Unsigned8

Allowed values: 1 to 244
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Source Offset Publisher

This static attribute indicates the beginning (offset) of the subscription within the value
of the Simple or Extended Input Data object of the related Publisher given with the
attribute Publisher Address. This attribute shall only be evaluated by the MS0 AR state
machine if the value of the attribute Publisher Address is not equal to 127.

This attribute shall be set with the Load CRL service. After reception of the DXB-
Linktable with the Check User Prm or Check Ext User Prm service, the User shall set

this attribute accordingly with the Load CRL DXB Link Entries service.

Attribute Type: Unsigned8

Allowed values: 0 to 243

CR
Thi
acq

6.2.10

For the
Only o

6.2.10
6.2.10

The CH

Length

This attribute shall be set with the Load CRL s
Linktable with the Check User Prm or Check
this attribute accordingly with the Load CRL D

Attribute Type: Unsigned8
Allowed values: 1 to 244
Name

5 static attribute contains the n
ordingly with the Loas

4.1.3

RL DR N(C 1) object is described by the following template:

ide from
Offset

eception of thg DXB-

e User shall set

be set

DP ASE: AR ASE
CLASS| -master (Class 1)
CLASS|ID: not used
PARENT CLASS: TOP
ATTRIBUTES:

NN NNNDDNDNNDDNDN =
CLhLhoowoNOOR WM

NSO

(m) Key Attribute: Implicit

(m) Attribute: List of CRL Entries

(m) Attribute: CREP

(m) Attribute: CR Type

(m) Attribute: Related AREP

(m) Attribute: S_SAP_index

(m) Attribute: D_SAP_index

(m) Attribute: D_addr

(m) Attribute: Service_activate

(m) Attribute: Role_in_service

(c) Constraint: Service_activate = SRD or MSRD
(m) Attribute: Indication_mode

(m) Attribute: Max_DLSDU_length_req_low
(m) Attribute: Max_DLSDU_length_req_high
(m) Attribute: Max_DLSDU_length_ind_low
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2.13. (m) Attribute: Max_DLSDU_length_ind_high
2.14. (c) Constraint: CR Type = BQUU & D_SAP_index = 61
2.14.1. (m) Attribute: Active

2.14.2. (m) Attribute: New Prm

2.14.3. (m) Attribute: Prm Data

2.14.3.1. (m) Attribute: Lock

2.14.3.2. (m) Attribute: Sync

2.14.3.3. (m) Attribute: Freeze

2.14.3.4. (m) Attribute: WD On

2.14.3.5. (m)  Attribute: WD Fact 1

2.14.3.6. (m) Attribute: WD Fact 2

2.14.3.7. (m) Attribute: Min Tsdr

2.14.3.8. (m) Attribute: Ident Number

2.14.3.9 (m) Attribute: r-‘.rr\llp ldent

2.14.3.10. (o) Attribute: DPV1 Enable

2.14.3.11. (o) Attribute: Fail Safe

2.14.3.12. (o) Attribute: Enable Publisher

2.14.3.13. (o) Attribute: WD Base

2.14.3.14. (o) Attribute: Enable Pull Plug Alarm
2.14.3.15. (o)  Attribute: Enable Process Alarm

2.14.3.16. (o) Attribute: Enable Diagnosis Alarm
2.14.3.17. (o)  Attribute: Enable Manufacturer Specific Alar
2.14.3.18. (o)  Attribute: Enable Status Alarm

2.14.3.19. (o) Attribute: Enable Update Alarm

2.14.3.20. (o)  Attribute: Check Cfg Mode

2.14.3.21. (o) Attribute: Alarm Mode

2.14.3.22. (m) Attribute: Prm Structure

2.14.3.23. (c)

2.14.3.231 (m)

2.14.3.23.1.1. (o)

2.14.3.23.1.2. (o)

2.14.3.24.

2.14.3.24.

2.14.3.24.

2.14.3.24.

2.14.3.24.

2.14.3.24.

2.14.3.24.

2.14.3.24.

2.14.3.24.

2.14.3.24. RuBlisher Address
2.14.3.24. : Input Data Length Publisher
2.14.3.24. * Source Offset Publisher
2.14.3.24. bute: Length

2.14.3.24, . IsofM Parameter

2.14.3.24 Attribute: TBASE DP
2.14.3.24.1° Attribute: Tpp

2.14.3.24.1.3,3: Attribute: TMAPC
2.14.3.24.13.4: Attribute: TBASE 10
2.14.3.241,38.5. (m) Attribute: T

2.14.3.241T°370. (m) Attribute: TO

2.14.3.24.1.3.7. (m) Attribute: TpLL w
2.14.3.24.1.3.8. (m) Attribute: TpLL D

2.14.3.24.1.4. (o) Attribute: List of DXB Subscriber Entries
2.14.3.24.1.41. (s) Attribute: Publisher Address
2.14.3.241.4.21. (m) Attribute: Input Data Length Publisher
2.14.3.241.4.2.2. (m) Attribute: Source Offset Publisher
2.14.3.24.1.4.3. (s) Attribute: Master Data
2.14.3.24.1.4.3.1. (m) Attribute: Source Offset Master
2.14.3.24.1.4.4. (m) Attribute: Dest Slot Number
2.14.3.24.1.4.5. (m) Attribute: Offset Data Area
2.14.3.24.1.4.6. (m) Attribute: Length Data Area
2.14.3.24.1.5. (o) Attribute: Prm Command

2.14.3.24.1.6. (c) Constraint: Prm Command supported = TRUE
2.14.3.24.1.6.1. (m) Attribute: Seq Number
2.14.3.24.1.6.2. (m) Attribute: Primary Request
2.14.3.24.1.6.3. (m) Attribute: MS1 Command
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2.14.3.24.1.6.4. (m) Attribute: Master State Clear
2.14.3.24.1.6.5. (m) Attribute: Check Properties
2.14.3.24.1.6.5.1. (m) Attribute: Primary Request used
2.14.3.24.1.6.5.2. (m) Attribute: MS1 Command used
2.14.3.24.1.6.5.3. (m) Attribute: Address Change
2.14.3.24.1.6.5.4. (m) Attribute: Address Offset
2.14.3.24.1.6.6. (m) Attribute: Output Hold Time
2.14.3.24.1.7. (0) Attribute: Time AR Parameter
2.14.3.24.1.71. (m) Attribute: Clock Sync Interval
2.14.3.24.1.7.2. (m) Attribute: CS Delay Time
2.14.3.25. (o) Attribute: IsoM Req

2.15. (c) Constraint: CR Type = BQUU & D_SAP_index = 62
2.15.1. (m) Attribute: List of Cfg Data

2.151. (e) Attribute: ("fg Identifier

2.15.1.1.1. (m) Attribute: Type

2.15.1.1.2. (m) Attribute: Format

2.15.1.1.3. (m) Attribute: Consistency

2.15.1.1.4. (m) Attribute: Length

2.15.1.2. (s) Attribute: Special Cfg Identifier
2.15.1.2.1. (m) Attribute: Type

2.15.1.2.2. (c)  Constraint: Type = Input or Input-Output
2.15.1.2.2.1. (m) Attribute: Input Length

2.15.1.2.2.2. (m) Attribute: Input Format

2.15.1.2.2.3. (m) Attribute: Input Consistency

2.15.1.2.3. (c) Constraint: Type = Output or Input-O
2.15.1.2.3.1. (m) Attribute: Output Length

2.15.1.2.3.2. (m) Attribute: Output Format

2.15.1.2.3.3. (m) Attribute: Output Copsis

2.15.1.2.4. (o) Attribute: List of Data

2.15.1.2.4.1. (m) Attribute: Data Descripti

2.15.1.2.5. (o) Attribute: Manufacture

2.16. |(c)

2.16.1.|(m) Attribute: Diag

2.16.2.| (m) Attribute: Ext{D

2.16.3.| (m) i

2.16.4.| (m) Attribute:

2.16.5.| (m)

217. |( Co int:

217.1.|( Attr :

2.17.2.)( Attribute?

2.17.3.(

2.17.4.)(

2.17.5.|(

2.17.6.(

217.7.)(

2.17.8.

2.17.9.

2.18. Type = BQUU & D_SAP_index = 53
2.18.1.[ (m) . Rist of Structured Prm Data
2.18.1.1. (o)  Attribute: Structured User Prm Data
2.18.1.1 4 (o) Attribute: Device Related User Parameter
2181. T (m) Attribute:r Device Prm Data

2.18.1.1.2. (o)  Attribute: Module Related User Parameter
2.18.1.1.2.1. (m) Attribute: Slot Number

2.18.1.1.2.2. (m) Attribute: Module Prm Data

2.18.1.2. (o)  Attribute: List of DXB Link Entries
2.18.1.2.1. (m) Attribute: Publisher Address

2.18.1.2.2. (m) Attribute: Input Data Length Publisher
2.18.1.2.3. (m) Attribute: Source Offset Publisher
2.18.1.2.4. (m) Attribute: Length

2.18.1.3. (o) Attribute: IsoM Parameter

2.18.1.31 (m) Attribute: TBASE DP

2.18.1.3.2 (m) Attribute: Tpp

2.18.1.3.3. (m) Attribute: T\MAPC

2.18.1.3.4. (m) Attribute: TBASE 10

2.18.1.3.5. (m) Attribute: T

2.18.1.3.6. (m) Attribute: To
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2.18.1.3.7 (m) Attribute: TpLL_w
2.18.1.3.8 (m) Attribute: TpLL D
2.18.1.4. (o) Attribute: List of DXB Subscriber Entries
2.18.1.4.1. (s) Attribute: Publisher Address
2.18.1.4.2.1. (m) Attribute: Input Data Length Publisher
2.18.1.4.2.2. (m) Attribute: Source Offset Publisher
2.18.1.4.3. (s) Attribute: Master Data
2.18.1.4.3.1. (m) Attribute: Source Offset Master
2.18.1.4.4. (m) Attribute: Dest Slot Number
2.18.1.4.5. (m) Attribute: Offset Data Area
2.18.1.4.6. (m) Attribute: Length Data Area
2.18.1.5. (o)  Attribute: Time AR Parameter
2.18.1.5.1. (s) Attribute: Clock Sync Interval
2.18.1.5°Z (5] Atributer CS Defay T1ime
2.19. |[(o) Attribute: CR Name
SERVICES:
1. (m) MgtService: Load CRL
2. (o) MgtService: Get CRL
3. (m) MgtService: CRL Slave Activate
4, (m) MgtService: CRL Slave New Prm
5. (m) MgtService: CRL Slave New Prm Data
6.2.10)4.2.2 Attributes
Implicjt
The atfribute Implicit indicates that the CRL DP-mas implicitly addfressed
by the |service.
List off CRL Entries
This aftribute is composed of the followihg liskele
CREP
This static attribute contains this CR. This attribute shall |be set
acqordingly with the LQad €
CR|Type

This static attribu
Type of the @
Fonleach AR Type

set accordingly with the Load CRL service.

Table 221 shows the allowed values for this attribute.

he AR
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Table 221 — S_SAP_index

AR Type CR Type S_SAP_index Remark

MSO0 BBUB NIL Mandatory for the MSO AR

MSO0 BQUU 62 Mandatory for the MSO AR

MSO0 BBUU 62 Mandatory for the MSO AR

MSO0 QQUU-OM 62 Mandatory for the MSO AR

MS1 QQCB-CO 51 Mandatory for the MS1 AR

MS1 QQUU-00 62 Mandatory for the MS1 AR

MS3 QAQLILL.OM CS I\Ilanrlafnry forthg MS2 AR

MM1 QQCB-CL 54 Mandatory for the MIW\(AR

MM2 QQUU-OM 54 Mandatory for the/WZ ‘AR<\
D_BAP_index
This static attribute contains the identifier for the related\ Ser of the
renmpote Data Link Layer. The value for this attribute to the
attlibute CR Type of this CR and to the attribute AR T tribute
shdll be set accordingly with the Load CRL servicge. values
for|this attribute.

Tabl{’ﬁg—
AR Type CR Type [&AF&Q}‘\X \_/ Remark
MSO0 BBUB NIL M\AQdatory for the MSO AR
£\

MS0 BQUU 61,62 \ .\ NMahdatory for the MSO AR

MSO Bady "\ ( |53 <\ Optional for the MSO AR

MSO0 @t{u ) N ~___/ | Mandatory for the MSO AR

MSO0 éQUU-o\% 53\ > Mandatory for the MSO AR

Ms1\_ | QACB-CON P50\ Optional for each MS1 AR

MST A Q(}&\B-EQ /éq\ Mandatory for the MS1 AR

ms1< \Qauumo \ |6/ Mandatory for the MS1 AR

4%35\ E}QU\U\OM\ cs Mandatory for the MS3 AR

W1 W \)QX‘\B-CL 54 Mandatory for the MM1 AR

MMON TQQUU-oM 54 Mandatory for the MM2 AR
D_addr
This_dynamic attribute contains the DL-address of the remote communication partng¢r. The
vallerfor this atiribute has to be set with the | oad CRI service carrespandentlito the

attribute CR Type of this CR and to the attribute AR Type of the related AR. Table 223
shows the allowed values for this attribute used with the Load CRL service. Furthermore
this attribute is influenced by the AR state machine dependent of the attribute CR Type of
this CR and of the attribute AR Type of the related AR. Table 223 shows the allowed
values for this attribute for the modification of the AR sate machine.
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Table 223 — D_addr

AR Type CR Type S_SAP_ind Time D_addr as loaded D_addr modified by
ex Device with the Load CRL the AR state

Type (ARL) service machine

MSO0 BBUB NIL -- 0to 126 -

MSO0 BQUU 62 -- 0 to 126 -

MSO0 BBUU 62 -- 0to 126 -

MSO0 QQUU-OM |62 -- 0 to 127 -

MS1 QQCB-CO 51 -- 0to 126 -

VIS WUU-CU 0Z == U110 120 = /\

MS3 QQUU-OM [CS Time Master | 127

MS3 QQUU-OM [CS Time None
Receiver

MM1 QQCB-CL 54 -- All

MM2 QQUU-OM |54 -- All

Where

All means that the local Service Access Point shall b€
Npne means that the local Service Access Point shall|not be
OJto 127 means that the attribute D_addr-of the lo

Service_activate
This static attribute
S _PAP_index of th

s which shall be activated fpr the

The value fo is attribute>hs to the
attfibute CR i : i

Table 224 sho

able 224 — Service_activate

<AR\T{\p{e \ . CR\'(ype S_SAP_index Publisher Flag Service_activate
“msg X |'gBUB” NIL FALSE SRD
MS0 @UB NIL TRUE MSRD
MSO0 BQUU 62 - SRD
MSO0 BBUU 62 - SRD
MSO0 QQUU-OM 62 - SDN
MS1 QQCB-CO 51 - SRD
MS1 QQuUU-CO 62 - SRD
MS3 QQUU-OM Ccs - CS Time Event
CS Clock Value
MM1 QQCB-CL 54 - SRD
MM2 QQUU-OM 54 - SDN

Role_in_service
This static attribute indicates the role which shall be activated for the S_SAP_index of this
CRL entry. The following values are specified:
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- Initiator: The station initiates the respective service exclusively
Responder: The station response to the service exclusively

The value for this attribute has to be set with the Load CRL service correspondent to the
attribute CR Type of this CR and to the attribute AR Type of the related AR.

Table 225 shows the allowed values for this attribute.

Table 225 — Role_in_service

AR Type CR Type S_SAP_index Time Device Role_in_service
Type (ARL)
MS0 BBUB NIL - Initiatof
MS0 BQUU 62 - Inilator (N
MS0 BBUU 62 - Initie?
MS0 QQUU-OM |62 - ¢ Miniatey, N
MS1 QQCB-CO 51 - NN
MS1 QQUU-CO 62 RN bator
MS3 QQUU-OM  |Cs Time Magtar(_| Initiator
MS3 QQUU-OM  |cs T(nd Receiver [respénder
MM QQCB-CL 54 . / (\\ SResponder
MM2 QQUU-OM 54\ = \ ~ ) Responder

Indication_mode

This conditional and static attribut resent if the attribute Service dctivate

of this CRL entry has J if the attribute Role_in_service|of this
CRL entry has the valte i he Indication_mode which the DL|L shall
usqg to convey the icati i ‘ D sgrvice. The value for this attribute hap to be

set|with the Lgad Q) dent to the attribute CR Type of this CR|and to
the|attribute e

Table 226 shows'th or this attribute.

Tabte 226 — Indication_mode
<\QR pux \/6R Type S_SAP_index Indication_mode

Q\ s >[BBus NIL -
M3 BQUU 62 -
M0 BBUU 62 -
MS0 QQUU-OM |62 ]
MS1 QQCB-CO 51 -
MS1 QQuUU-CcO |62 ]
MM QQCB-CL 54 Data
MM2 QQUU-OM |54 ;
where

- means that the attribute Indication_mode is not present for
this CR Type

Max_DLSDU_length_req_low

This static attribute indicates the maximum length for the DLSDU with low priority as
requester/responder. The value for this attribute has to be set with the Load CRL service
correspondent to the attributes CR Type and D_SAP_index of this CR and to the attribute
AR Type of the related AR.
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Table 227 shows the allowed values for this attribute.

Table 227 — Max_DLSDU_length_req_low

AR Type CR Type D_SAP_index Time Device Max_DLSDU_length_req_low
Type (ARL)
MS0 BBUB NIL - 0
MS0 BQUU 61, 62, 53 - 0
MS0 BBUU 60 - 0
MS0 QQUU-OM 58 - 0
MS1 QQCB-CO o0 - 4 /\
MS1 QQCB-CO 51 - 4 to 244
MS1 QQUU-00 60 - o AN\
MS3 QQUU-OM cs Time Master 17 \
MS3 QQUU-OM cs Time Receiver {0 S\ >
MM1 QQcB-CL 54 N No 244\
MM2 | QQUU-OM 54 o NO\ N\~

Mak_DLSDU_length_req_high

This static attribute indicates the
requester/responder. The value fa
corfespondent to the attribute CR 1
AR|Type of the related AR.

{

or@e DhSDU with high prigrity as
ith the Load CRL s$ervice
dex of this CR and to the aftribute

Table 228 — Max>DLSDU)Yength_req_high
AN N
AR Type CRIyRe \{,D.SAPyindex | Max_DLSDU_length_req_high

Msg / .[®BUB NI, 0 to 244

M0, [BQUIN N ey 7 to 244

Mo\ hBaud. 62 1to 244

s\ Bodu N\ 53 5 to 244
NER 60 0
< 0\ aqu-om 58 2
s1 \ |aacs-co 50, 51 0
MS1 QQUU-00 60 0
MS3 QQUU-OM cs 0
MM1 QQcCB-CL 54 0
MM2 QQUU-OM 54 0

Max_DLSDU_length_ind_low

This static attribute indicates the maximum length for the DLSDU with low priority for

indication.

The value for this attribute has to be set with the Load CRL service

correspondent to the attribute CR Type and D_SAP_index of this CR and to the attribute

AR Type of the related AR.

Table 229 shows the allowed values for this attribute.
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Table 229 — Max_DLSDU_length_ind_low

AR Type CR Type D_SAP_index Time Device Max_DLSDU_length_ind_low
Type (ARL)
MS0 BBUB NIL - 0 to 244
MS0 BQUU 61,62, 53 - 0
MS0 BBUU 60 - 6 to 244
MS0 QQUU-OM 58 - 0
MS1 QQCB-CO 50 - 4
MS1 QQCB-CO 51 - 4to 244
MS1 QQUU-00 60 - 610244 [ N\
MS3 QQUU-OM cs Time Master 0 N~
MS3 QQUU-OM cs Time Receiver  [17 ¢ \\_ \Q
MM 1 QQCB-CL 54
MM2 QQUU-OM 54
Mak_DLSDU_length_ind_high

This static attribute indicates the maximum lengf
The value for this attribute has f{o

ind
cor
AR

cation.

Fity for
bervice
tribute

<

AR Type | Max_DLSDU_length_ind_high
mso  [|BRUR Tt 0 to 244
TN TR T L
Mo u 60 0
MSOAN\ | Qauusy N\ sd 0
mst \ [e@eBco 50, 51 0
C M\ -feady-00 60 0
\Wisg | QjuU-BM cs 0
T\ eacs-cL 54 0
M2\ eauu-om 54 0

CR|Type = BQUU & D_SAP_index = 61

This constraint reflects the attributes for this CR if the value of the attribute CR Type is set
to BQUU and the attribute D_SAP_index is set to 61.

Active
This dynamic attribute indicates the state of interactions to the correspondent DP-
slave. The attribute set to FALSE indicates that the DP-master (Class 1) shall stop the
interactions to the correspondent DP-slave. In this state it is allowed to change the
CRL entries of this DP-slave with the Load CRL service. If this attribute is set to TRUE
the DP-master (Class 1) shall start the interactions to the correspondent DP-slave. In
this state only the attribute Prm Data may be changed with the CRL Slave New Prm
Data service (see also the attribute New Prm). This attribute shall be set accordingly
with the Load CRL service. This attribute may be set dynamically by the CRL Slave
Activate service.

Attribute Type: Boolean
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Allowed values: TRUE, FALSE

New Prm

This dynamic attribute indicates to the MSO0 AR state machine to send new
parameterization data during the data exchange mode to the correspondent DP-slave.
The following rules shall be applied:

If the attribute is set to FALSE the DP-master (Class 1) transfers the input, output data
to the correspondent DP-slave. If this attribute is set to TRUE and the attribute DPV1
Supported of the related CRL entry has the value FALSE the DP-master (Class 1)
transfers for one DP-slave poll cycle new parameterisation data to the correspondent
DP-slave. The MSO AR state machine sets the attribute to FALSE if the transfer was

cuececacaf
SOUTCTCoSoTUT

This attribute shall be set accordingly with the Load CRL servicex ay be
set dynamically by the CRL Slave New Prm service. This attrj enced
by the MSO AR state machine.

Attribute Type: Boolean

Allowed values: TRUE, FALSE

Prm Data

This dynamic attribute 8 eter pDf  the
correspondent DP-slave and is composg z . i tribute
shall be set accordingly with th d C . i i be set

Lock
[ R>state machine to assign or felease
the correspondg . ibute_i i i tive of
th|s related C} i RUE i [ i if the
i a A ) , during
the data exch i i d CRL
servi S rther ipfluenced by the MSO AR state maching. This
attrib Ma i ice.

shall
e synchronization of the Output Data (Sync mode). The DF-slave
er it supports the requested functionality and if the DP-slave does
ig function it shall respond with an error entry in the Slave Diggnosis

bdte may be set dynamically by the CRL Slave New Prm Data servige.

Tabte23tshowsthealtowedvatuesfor thisattribute
Table 231 — Sync
Value Meaning
FALSE | Sync ability not requested for this DP-slave
TRUE | Sync ability requested for this DP-slave
Freeze

This dynamic attribute indicates to the correspondent DP-slave that it shall
participate in the synchronization of the Input Data (Freeze mode). The DP-slave
shall check whether it supports the requested functionality and if the DP-slave does
not support this function it shall respond with an error entry in the Slave Diagnosis
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(Not Supported). This attribute shall be set accordingly with the Load CRL service.
This attribute may be set dynamically by the CRL Slave New Prm Data service.

Table 232 shows the allowed values for this attribute.

Table 232 - Freeze

Value Meaning

FALSE | Freeze ability not requested for this DP-slave

TRUE | Freeze ability requested for this DP-slave

WD On
This dynamic attribute indicates if the watchdog control sh
correspondent DP-slave. This attribute shall be set accord]
service. This attribute may be set dynamically by the
service.

at the
d CRL
n Data

Attribute Type: Boolean
Allowed values: TRUE, FALSE

WD Fact 1, WD Fact 2
These dynamic attributes contain the-va master

-slave.

outputs will be set in the saft lime is

calculated according to equafi

Twp = Watchdog\Jime WD Fact 2

If the attrib od“has the value FALSE the Watchdog Tim¢ Base

shall be set|to

If the e shall

be set If the
e hall be

These

This dynaric attribute contains the value for the Minimum Station Delay Responder
time of the DLL of the correspondent DP-slave. If this attribute is equal zefro, the
previous value of the Min TSDR Temains unchanged. These attributes shalf be set
accordingly with the Load CRL service. This attribute may be set dynamically by
the CRL Slave New Prm Data service.

Allowed values: 0 to 255

Ident Number

This dynamic attribute contains the Ident Number of the correspondent DP-slave.
The DP-slave accepts the parameterization only if the transmitted Ident Number is
identical with the attribute Ident Number of the MSO AR entry in the List of ARL
Entries of the DP-slave. This attribute shall be set accordingly with the Load CRL
service. This attribute may be set dynamically by the CRL Slave New Prm Data
service.

Attribute Type: Unsigned16
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Allowed values: 0 to 2'°- 1

Group Ident

This dynamic attribute indicates the group(s) to which the correspondent DP-slave
shall be assigned by the DP-master (Class 1) in the parameterization. The Group
Ident distinguishes 8 groups. If the Group Ident is set to No Group, the DP-slave is
not assigned to any group. The DP-slave stores the value of this attribute in the
attribute Group ldentifier of the MSO AR entry in the List of ARL Entries of the DP-
slave. This attribute shall be set accordingly with the Load CRL service. This
attribute may be set dynamically by the CRL Slave New Prm Data service.

Allowed values: Group 1 to Group 8, No Group and combinations

DPV1 Enabled

This optional and static indicates if the extended functionali ivated at
tribute
he DP-

DPV1 Supported in the related MSO AR entry in the List
\ e Load

slave has the value TRUE. This attribute shall be
CRL service.

Table 233 shows the allowed values for this attr

Table 233 — DPV1 en d

Vaiue e LY S

FALSE | The extended functionam\relehbq hthé\attnb te DijSupported is disabled.

TRUE | The extended functionality/u;htedw e'at ibutM1 Supported is enabled.

Fail Safe

This optional aqd statj i i - if the DP-
master (Cla S ~ [ . ires the
Fail Safe mpde_a [ ne DP-
slave I i 9 he DP-
slave R entry
in the rdingly
with theAb

Table 234 - Fail safe

\\Val\\e Meaning

The DP-master (Class 1) does not support the Fail Safe mode.

TRUE | The DP-master (Class 1) supports the Fail Safe mode.

Enable Publisher

This optional and static attribute indicates to the correspondent DP-slave that it
shall operate as Publisher. The DP-slave shall check whether it supports the
requested functionality. If the DP-slave does not support this function it shall
respond with an appropriate entry in the Diagnosis information (Prm Fault). This
attribute shall be set accordingly with the Load CRL service.

Table 235 shows the allowed values for this attribute.
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Table 235 — Enable publisher

Value Meaning

FALSE | Publisher ability not requested for this DP-slave

TRUE | Publisher ability requested for this DP-slave

WD Base
This optional and static attribute contains the Time Base value for the watchdog
control according to the parameterization for the correspondent DP-slave. The DP-
slave stores the value of this attribute in the attribute WD Base of the MS0 AR
entry in the List of ARL Entries of the DP-slave. This attribute shall be set
accordingly with the Coad CRL service.

Table 236 shows the allowed values for this attribute.

Table 236 — WD base

Value Meaning

FALSE | The Watchdog Time Base i4Qms.
TRUE | The Watchdog Tlme/B/ase |s\

Enable Pull Plug Alarm
This optional and static attgibute i i ission of the Pull Plug Alarm

. The/DP-slave stores the vplue of
d of the MS1 AR entry|in the
hute shall be set accordingly with the

Alarm
hlue of

e Load

This optiofial and static attribute indicates if the transmission of the Digdgnosis
Alarm shall be enabled at the correspondent DP-slave. The DP-slave stofes the
vatue of thisattribute i theattribute Bragnosis Atarmemabtedof the MSt+AR entry
in the List of ARL Entries of the DP-slave. This attribute shall be set accordingly
with the Load CRL service.

Attribute Type: Boolean
Allowed values: TRUE, FALSE

Enable Manufacturer Specific Alarm

This optional and static attribute indicates if the transmission of the Manufacturer
Specific Alarm shall be enabled at the correspondent DP-slave. The DP-slave
stores the value of this attribute in the attribute Manufacturer Specific Alarm
enabled of the MS1 AR entry in the List of ARL Entries of the DP-slave. This
attribute shall be set accordingly with the Load CRL service.

Attribute Type: Boolean
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Allowed values: TRUE, FALSE

Enable Status Alarm

This optional and static attribute indicates if the transmission of the Status Alarm
shall be enabled at the correspondent DP-slave. The DP-slave stores the value of
this attribute in the attribute Status Alarm enabled of the MS1 AR entry in the List
of ARL Entries of the DP-slave. This attribute shall be set accordingly with the Load
CRL service.

Attribute Type: Boolean

Allowed values: TRUE, FALSE

Enable Update Alarm
This optional and static attribute indicates if the transmissior

shall be enabled at the correspondent DP-slave. The DP- lue of
this attribute in the attribute Update Alarm enabled of thg e List
of ARL Entries of the DP-slave. This attribute shall be > e Load

CRL service.
Attribute Type: Boolean
Allowed values: TRUE, FALSE

Check Cfg Mode
This optional and static attribtiie inditates alidation of the Cfg Dafja shall
be performed in the correspondenth\D ue of this attribute is passed
Cfg service and influenges the
check of the Cfg Data (see/6.2.5.3.5), attribute shall be set accordingly with

Allowed val

Alarm ;9d
This optiopa 3 i ke indicates the maximum number of possiblel active
F ster (Class 1) and this DP-slave. The DP-slave|stores
) the attribute Alarm Mode enabled of the MS1 AR entry
§ of the DP-slave. This attribute shall be set accordingly
svice. This attribute may be set dynamically by the CRLU Slave

Table 237 — Alarm mode

Value Meaning
0 1 alarm of each type
1 2 alarms in total

4 alarms in total

8 alarms in total

12 alarms in total

16 alarms in total

24 alarms in total

N[ojla| M| |IDN

32 alarms in total
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Prm Structure

This static attribute indicates which type of parameterization objects shall be
provided by the Check User Prm service at the correspondent DP-slave. The value
of this attribute is passed to the application of the DP-slave with the Check User
Prm service. This attribute shall be set accordingly with the Load CRL service.

Attribute Type: Boolean
Allowed values: TRUE, FALSE
Prm Structure = FALSE

This constraint reflects that the parameter which follow are only related to the MSO

User Parameter obiect
J

User Prm Data
This dynamic attribute contains the value(s) for the MS{ object
(either Device Related User Parameter or a List<of \\Vi S User
Parameter or both) of the correspondent DP-slave a i ed |of the
following elements. This attribute shall be set & i0g i d CRL
service. This attribute may be set dynamicall 2 Data
service.
Device Prm Data
This optional and dynamic attrih i S Device
Related User Parameter of ‘ j pf the
correspondent DP-s th the
Load CRL service. Slave
Module
pf the
th the
Slave
e MSO
e IsoM
nts.
Stru tured User Prm Data
optional and dynamic attribute is composed of one or both |of the
following elements.

Device Related User Parameter

This static attribute indicates the presence of Device Related User
Parameter. This attribute shall be set accordingly with the Load CRL
service.

Device Prm Data

This static attribute contains the value for the Device Related User
Parameter of the MSO Structured User Parameter object of the
correspondent DP-slave. This attribute shall be set accordingly with
the Load CRL service.

Module Related User Parameter

This static attribute indicates the presence of Module Related User
Parameter. This attribute shall be set accordingly with the Load CRL
service.
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Slot Number

This static attribute contains the value for the attribute Slot Number
of the MSO Structured User Parameter object of the correspondent
DP-slave. This attribute shall be set accordingly with the Load CRL
service.

Module Prm Data

This static attribute contains the value for the attribute Module Prm
Data of the MSO Structured User Parameter object of the
correspondent DP-slave. This attribute shall be set accordingly with
the Load CRL service.

Listof DXB-Link Entri
This optional and static attribute indicates the presence
Entries and is composed of the following elements. Thj
accordingly with the Load CRL service.

all [be set

Publisher Address
This static attribute contains the value for th ress of
one DXB-Linktable entry of the DXB-Link pndent
DP-slave. This attribute shall be set accordinglyWwitt 3 RL sqrvice.

Attribute Type: Unsigned8

Allowed values: 0 to 125

lue e attribute Input Data Length
v of the DXB-Linktable object|of the
shall be set accordingly wjth the

ains the value for the attribute Source | Offset
-kinktable entry of the DXB-Linktable object|of the
ave. This attribute shall be set accordingly wjth the

DXB-
slave.

hjg” static attribute contains the value for the attribute Length of ong
entry of the DXB-Linktable object of the correspondent DP

o a w, al O1C =

Attribute Type: Unsigned8
Allowed values: 1 to 244

IsoM Parameter

This optional and static attribute indicates the presence of the IsoM Parameter
and is composed of the following elements. This attribute shall be set
accordingly with the Load CRL service.

TBASE_DP
This static attribute contains the value for the attribute TBASE_Dp of the

IsoM Parameter object of the correspondent DP-slave. This attribute shall
be set accordingly with the Load CRL service.
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Allowed values: 375, 750, 1 500, 3 000, 6 000, 12 000 (the value 1 500 is
mandatory for standard Isochronous Mode)

Tpp

This static attribute contains the value for the attribute Tpp of the IsoM
Parameter object of the correspondent DP-slave. This attribute shall be set
accordingly with the Load CRL service.

Attribute Type: Unsigned16

Allowed values: 1 to 216 - 1

TMAPC
This static attribute contains the value for the attributg

Parameter object of the correspondent DP-slave. T
accordingly with the Load CRL service.

e [soM
be set

Allowed values: 1 to 14

TBASE_IO

This static attribute contains the vald of the

e shall

D

500 is

be set

e contains the value for the attribute To of th¢ IsoM
ect of the correspondent DP-slave. This attribute shall|be set

Iny
N

This static attribute contains the value for the attribute Tpx of the IsoM

Parameter object of the correspondent DP-slave. This attribute shall be set
accordingly with the Load CRL service.

Attribute Type: Unsigned32
Allowed values: 1 to 232 - 1

TPLL W

This static attribute contains the value for the attribute TpL|_w of the IsoM
Parameter object of the correspondent DP-slave. This attribute shall be set
accordingly with the Load CRL service.

Attribute Type: Unsigned16
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