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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 for standardization comnprising
all national electrotechnical committees (IEC National Committees). The object of IEC |is to [promote
interpational co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Techrical Specif|cations,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter/referred to ps “IEC
Publ|cation(s)”). Their preparation is entrusted to technical committees; any IEC Natienal Committee interested
in the subject dealt with may participate in this preparatory work. International,”governmental apd non-
govgrnmental organizations liaising with the IEC also participate in this preparation. IEC collaborateg closely
with |the International Organization for Standardization (ISO) in accordance “with conditions deternjined by
agrepment between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an intefnational
consiensus of opinion on the relevant subjects since each technicalhcommittee has representation [from all
interpsted IEC National Committees.

3) IEC |Publications have the form of recommendations for intepnational use and are accepted by IEC National
Compmittees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publ|cations is accurate, IEC cannot be held responsible.for the way in which they are used or|for any
misipterpretation by any end user.

4) In ofder to promote international uniformity, IEC National Committees undertake to apply IEC Publications
trangparently to the maximum extent possible in“their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly ind|cated in
the latter.

5) IEC |tself does not provide any attestation of conformity. Independent certification bodies provide cgnformity
asselssment services and, in some areas,-access to IEC marks of conformity. IEC is not responsible| for any
services carried out by independent cettification bodies.

6) All upers should ensure that they/have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual expprts and
mempbers of its technical committees and IEC National Committees for any personal injury, property damage or
othe[ damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fdes) and
expgnses arising out (of *the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publ|cations.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publicgtions is
indispensable for'the correct application of this publication.

9) Attention istdrawn to the possibility that some of the elements of this IEC Publication may be the subject of
patept rights." IEC shall not be held responsible for identifying any or all such patent rights.

Attentldll ;O dIGVVII tU thc fqut that thc UotT Uf thU GOOU\;;GtUd plUtUUU: typc ;O IUOtI;Uth by |tS
intellectual-property-right holders. In all cases, the commitment to limited release of
intellectual-property-rights made by the holders of those rights permits a layer protocol type to
be used with other layer protocols of the same type, or in other type combinations explicitly
authorized by its intellectual-property-right holders.

NOTE Combinations of protocol Types are specified in IEC 61784-1 and IEC 61784-2.

International Standard IEC 61158-5-3 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This third edition cancels and replaces the second edition published in 2010. This edition
constitutes a technical revision.
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The main change with respect to the previous edition is listed below:
e Correction of spelling and improved formating for a better reading.

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

FDIS Report on voting
65C/763/FDIS 65C/773/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 TEC 61158 series, published under the general title [ndustrial
commynication networks — Fieldbus specifications, can be found on the IEC web site,

The cgmmittee has decided that the contents of this publication will remain Gnchanggd until
the stability date indicated on the IEC web site under "http://webstore.iécich" in the data
related to the specific publication. At this date, the publication will be

* recpnfirmed;

* withdrawn;

* repjaced by a revised edition, or
+ amgnded.

IMPORTANT - The 'colour inside’ logo on thewcover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document usfing a
coloun printer.
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INTRODUCTION

This part of IEC 61158 is one of a series produced to facilitate the interconnection of
automation system components. It is related to other standards in the set as defined by the
“three-layer” fieldbus reference model described in IEC 61158-1:2013.

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 the abstract capability
provided by one layer of the OSI Basic Reference Model to the layer immediately pbove.
Thus, fthe application layer service defined in this standard is a conceptual~architectural
servicg, independent of administrative and implementation divisions.
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

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

1 Scope

1.1 General

This sfandard is one of a series produced to facilitate the interconnection of automation
systen] components. It is related to other standards in the set as defined by the “threg-layer”
fieldbus reference model described in IEC 61158-1.

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

The figldbus Application Layer (FAL) provides user programs’ with a means to accgss the
fieldbus communication environment. In this respect, the FAL.¢an be viewed as a “window
betwegn corresponding application programs.”

This gtandard provides common elements for basic time-critical and non-time{critical
messaping communications between application pregrams in an automation environmgnt and
material specific to Type 3 fieldbus. The term “time-critical” is used to represent the prg¢sence
of a time-window, within which one or more spécified actions are required to be conjpleted
with spme defined level of certainty. Failure>to complete specified actions within thie time
window risks failure of the applicationsirequesting the actions, with attendant fisk to
equipnment, plant and possibly human life:

This sfandard defines in an abstract way the externally visible service provided py the
different Types of fieldbus Application Layer in terms of

a) an| abstract model for .defining application resources (objects) capable of| being
mahipulated by usersivia the use of the FAL service;
b) the|primitive actiohsyand events of the service;

c) the| parameterstassociated with each primitive action and event, and the form whigh they
takg; and

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

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

a) the FAL user at the boundary between the user and the Application Layer of the Fieldbus
Reference Model; and

b) 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
ASEs provide communication services that operate on a set of related application process
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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.

1.2 Specifications

The pfincipal objective of this standard is to specify the characteristics of~ceng¢eptual
applicgtion layer services suitable for time-critical communications, and thus suppliement the
OSI Basic Reference Model in guiding the development of application layer protecols fgr time-
criticall[communications.

A secpndary objective is to provide migration paths from previously-existing industrial
communications protocols. It is this latter objective which gives rise o, the diversity of s¢rvices
standa[dized as the various Types of IEC 61158, and the, corresponding protocols
standaydized in subparts of IEC 61158-6.

This specification may be used as the basis for formal Application Programming-Inteffaces.
Nevertheless, it is not a formal programming interfacé, and any such interface will need to
address implementation issues not covered by this spécification, including

a) the[sizes and octet ordering of various multi-octét service parameters, and

b) the|correlation of paired request and confitm, or indication and response, primitives.
1.3 Conformance

This slandard does not specify individual implementations or products, nor do they copstrain
the implementations of application\layer entities within industrial automation systems.

There fis no conformance of equipment to this application layer service definition stgndard.
Insteadl, conformance is<achieved through implementation of conforming application layer
protocols that fulfill any given Type of application layer services as defined in this part of
IEC 61/158.

2 Nogrmative references

The following documents, in whole or in part, are normatively referenced in this documgnt and
are incispensableforits—application—For-datedreferences—onlytheeditien—<itedapphés. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

NOTE All parts of the IEC 61158 series, as well as IEC 61784-1 and IEC 61784-2 are maintained simultaneously.
Cross-references to these documents within the text therefore refer to the editions as dated in this list of normative
references.

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

IEC 61158-1:2014, Industrial communication networks — Fieldbus specifications — Part 1:
Overview and guidance for the IEC 61158 and IEC 61784 series

IEC 61158-3-3:2014, Industrial communication networks — Fieldbus specifications — Part 3-3:
Data-link layer service definition — Type 3 elements
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IEC 61158-4-3:2014, Industrial communication networks — Fieldbus specifications — Part 4-3:
Data-link layer protocol specification — Type 3 elements

IEC 61158-5-10:2014, Industrial communication networks — Fieldbus specifications — Part
5-10: Application layer service definition — Type 10 elements

IEC 61158-6-3:2014, Industrial communication networks — Fieldbus specifications — Part 6-3:
Application layer protocol specification — Type 3 elements

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

Model:

The Basic Model

ISO/IE
Model:

ISO/IE
servicdq

ISO/IE
Specifi

ISO/IE
structu

ISO/IE
Model

3 Te

For thg
and co

3.1

) apjy
) apf
c) apj
) apj
) apy

C 7498-3, Information technology — Open Systems Interconnection — Basic IRéf]
Naming and addressing

C 8822, Information technology — Open Systems Interconnectiony— Prese
definition

C 8824-1, Information technology — Abstract Syntax (Notation One (A
cation of basic notation

C 9545, Information technology — Open Systems Interconnection — Application
re

C 10731, Information technology — Open Systems Interconnection — Basic Ref]
- Conventions for the definition of OSI services

rms, definitions, abbreviations, symbols and conventions

e purposes of this document, the following terms, definitions, abbreviations, s
nventions as defined in ISQ/IEC 7498-1 apply:

Referenced terms and.definitions

ISO/IEC 7498-1terms
lication entity
lication process
lication(protocol data unit
lication service element

lication entity invocation

erence

ntation

SN.1):

Layer

erence

ymbols

f) application process invocation

g) application transaction

h) rea

| open system

i) transfer syntax.

3.1.2

ISO/IEC 8822 terms

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

a) abstract syntax

b) pre

sentation context.
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3.1.3

ISO/IEC 9545 terms

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

t3 and

a) application-association

b) application-context

c) application context name

d) application-entity-invocation

e) application-entity-type

f) application-process-invocation

g) application-process-type

h) application-service-element

i) application control service element.
3.1.4 ISO/IEC 8824-1 terms

For thg purposes of this document, the following terms as defined in ISO/IEC 8824 appl
a) object identifier

b) typp

3.1.5 Fieldbus Data Link Layer terms
For thg purposes of this document, the following. terms as defined in IEC 61158-3
IEC 61[158-4-3 apply.

a) DL{Time

b) DL{Scheduling-policy

c) DLCEP

d) DL

e) DLiconnection-oriented mode

fy DLPDU

g) DLEDU

h) DLBAP

i) fixgqd tag

i) generic tag

k) link

) MACID

m) network address

n) node address

0) node

p) tag

gq) scheduled

unscheduled.
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3.2 Fieldbus Application Layer Type 3 — specific terms and definitions

For the purposes of this document, 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 |/O-Data object storage to the decentralized input and output
data objects

3.2.3
allocate
take alresource from a common area and assign that resource for the exclusive uge of a
specifi¢ entity

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

3.2.5
applicption layer interoperability
capability of application entities to perform coordinated \and cooperative operations us|ng the
servicgs of the FAL

3.2.6
application objects
multiple object classes that manage and pravide a run time exchange of messages acrgss the
network and within the network device

3.2.7
application process identifier
distingpishes multiple application processes used in a device

3.2.8
applicption process(object
compopent of anc<application process that is identifiable and accessible through gn FAL
applicgtion relationship

Note 1 tp entry:,\ Application process object definitions are composed of a set of values for the attributeq of their
class (specthe“definition for Application Process Object Class Definition). Application process object dgfinitions
may be|acce€ssed remotely using the services of the FAL Object Management ASE. FAL Object Mangagement
services can be used to Toad or update object definitions, to read object definitions, and fo dynamically create and
delete application objects and their corresponding definitions.

3.2.9

application process object class

a class of application process objects defined in terms of the set of their network-accessible
attributes and services

3.2.10

application relationship

cooperative association between two or more application-entity-invocations for the purpose of
exchange of information and coordination of their joint operation.

Note 1 to entry: This relationship is activated either by the exchange of application-protocol-data-units or as a
result of preconfiguration activities.
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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 1 to entry: Each application process involved in the application relationship maintains its own application
relationship endpoint.

3.2.13
attribute
description of an externally visible characteristic or feature of an object

Note 1 tp entry: The attributes of an object contain information about variable portions)of an object. Tjypically,
they projvide status information or govern the operation of an object. Attributes may also-affect the behavjor of an
object. Attributes are divided into class attributes and instance attributes.

3.2.14
behavjor
indicatjon of how an object responds to particular events

3.2.15
channgl
single physical or logical link of an input or output application object of a server to the pfocess

3.2.16
channgl related diagnosis
informEtion concerning a specific elementof an input or output application object, proviged for
maintejnance purposes

EXAMPLE: validity of data

3.2.17
class
a set of objects, all of which represent the same kind of system component

Note 1 tp entry: A class\is a generalization of an object; a template for defining variables and methods. Al| objects
in a clags are identical-in form and behavior, but usually contain different data in their attributes.

3.2.18
class attributes
attribuTe that is shared by all objects within the same class

3.2.19
class code
unique identifier assigned to each object class

3.2.20

class specific service

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

Note 1 to entry: A class specific object is unique to the object class which defines it.

3.2.21
client
<object view> object which uses the services of another (server) object to perform a task
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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 1/0-Data
object structuring to the server in the start-up phase

3.2.24

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

3.2.25
configuration identifier
representation of a portion of I1/0 Data of a single input- and/or output-moduleyof a server

3.2.26
conneftion
logicallbinding between application objects that may be within the’same or different devjces

Note 1 tp entry: Connections may be either point-to-point or multipoint.

Note 2 tp entry: The logical link between sink and source of attributeS.and services at different custom interfaces
of RT-Alito ASEs is referred to as interconnection. There is a distinction between data and event interconrjections.
The log|cal link and the data flow between sink and source, of\automation data items is referred to |[as data
interconpection. The logical link and the data flow betweenysink (method) and source (event) of opg¢rational
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
repetitivedn a regular manner

3.2.31

data consistency

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

3.2.32

default DL-address

value 126 as an initial value for DL-address, which has to be changed (e.g. by assignment of
an DL-address via the fieldbus) before operation with a DP-master (class 1)
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physical hardware connected to the link

Note 1 to entry: A device may contain more than one node.

3.2.34

diagnosis information
all data available at the server for maintenance purposes

3.2.35

diagnosis information collection

systenm]

3.2.36

diagnosis information that is assembled at the client side

DP-magster (class 1)

a contr

Note 1t

3.2.37

DP-m3
control
DP-m3
master

3.2.38

exchari
3.2.39

endpo
one of

3.2.40

olling device which controls several DP-slaves (field devices)

b entry: This is usually a programmable controller or a distributed control system.

ster (class 2)

ling device which manages configuration data (parameter’'sets) and diagnosis dg
ster (Class 1), and that additionally can perform all,communication capabilities o
(Class 1)

ve
vice that can be assigned to one DP-master (Class 1) as a provider for cyclic I/

ge; in addition acyclic functions and alarms could be provided
nt
the communicating entitiestinvolved in a connection

engingering

abstra

tt term that characierizes the client application or device responsible for configu

automation system via_interconnecting data items

3.2.41
error

discref
or thed

ancy between a computed, observed or measured value or condition and the sp

ta of a
a DP-

O data

ing an

ecified

retically correct value or condition

3.2.42

error class
general grouping for related error definitions and corresponding error codes

3.2.43

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

3.2.44
event
an inst

ance of a change of conditions
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3.2.45

FAL subnet

subnetworks composed of one or more data link segments, identified by a subset of the
network address

Note 1 to entry: 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
<genefral> a general term for a collection of objects. Specific uses:

3.2.48

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

3.2.49

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

3.2.50
interface
<genefal> shared boundary between two funttional units, defined by functional
characteristics, signal characteristics, or other characteristics as appropriate

3.2.51
interfdce
<FALx collection of FAL class attributes-and services that represents a specific view|on the
FAL clgss

3.2.52
interface pointer
key attribute that unambiguously*addresses an object interface instance

3.2.53
invocgtion
act of Yising a service or other resource of an application process

Note 1 tp entry: . Each invocation represents a separate thread of control that may be described by its |context.
Once thle servigen completes, or use of the resource is released, the invocation ceases to exist. For| service
invocatipns, @ service that has been initiated but not yet completed is referred to as an outstanding| service
invocatipn€Also for service invocations, an Invoke ID may be used to unambiguously identify the service injocation
and differentiate it from other outstanding service invocations

3.2.54
1/0 data
object designated to be transferred cyclically for the purpose of processing

3.2.55
ident number
DP-master (Class 1) or DP-slave device type

3.2.56
identifier related diagnosis
information dedicated to modules for maintenance purpose
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3.2.57
index
address of an object within an application process

3.2.58

instance

the actual physical occurrence of an object within a class that identifies one of many objects
within the same object class

EXAMPLE California is an instance of the object class state.

Note 1 to entry: 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

3.2.61
mastef parameter set
the cdnfiguration and parameterization data of all DP-slaves that are assigned |to the
corresponding DP-master and the bus parameters

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

3.2.63
message router
object within a node that distributes ‘messaging requests to appropriate application objefts

3.2.64
method
a synonym for an operational service which is provided by the server ASE and invokgd by a
client

3.2.65
module
<genetal> hardware or logical component of a physical device

3.2.66
module
<Type 3> addressable unit inside the DP-slave

3.2.67

network

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

3.2.68

object

abstract representation of a particular component within a device, usually a collection of
related data (in the form of variables) and methods (procedures) for operating on that data
that have clearly defined interface and behavior
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3.2.69
physical device
<general> an automation or other network device

3.2.70

process data

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

3.2.71
produce

act of onnding data to be received h‘,’ a consumer

3.2.72
producger
node that is responsible for sending data

3.2.73
provider
source| of a data connection

3.2.74
publisher
role off an AR endpoint that transmits APDUs onto the-fieldbus for consumption by pne or
more gubscribers

Note 1 tp entry: A publisher may not be aware of the identity~or the number of subscribers and it may pyblish its
APDUs psing 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 a confirmed service response
APDU [to the client that initiated the request

3.2.78
server
< objectview=—objectwhich provitdes Services to another (ctient) object

3.2.79

service

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

3.2.80
slot
address of a module within a DP-slave

3.2.81
subscriber
role of an AREP in which it receives APDUs produced by a publisher
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3.2.82
sync

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

the process

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 hetween devices
-4 J 7J T

allowing information exchanges

3.3 Abbreviations and symbols

AE Application Entity

AL Application Layer

ALME  Application Layer Management Entity
ALP Application Layer Protocol

APPO Application Object

AP Application Process

APDU  Application Protocol Data Unit
AP Application Process Identifier
AR Application Relationship

AREP  Application Relationship End Point
ASE Application Service Element

Cnf Confirmation

CR Communication Relationship

CREP  Communication Relationship End Point

DL} (as a prefix) data-link-
DLL Data-link layer
DLM Data-link-management

DLBAP Dataxlink Service Access Point
DLEDU _DLk<service-data-unit

DP Decentralised Peripherals

FA Eieldbus ApplicationLayer

ID Identifier

IEC International Electrotechnical Commission
Ind Indication

ISO International Organization for Standardization

LME Layer Management Entity

before
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Open Systems Interconnect

PDev Physical Device
PDU Protocol Data Unit

IEC 61158-5-3:2014 © IEC 2014

PL Physical Layer
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 sgparate
subclapse. Each ASE specification is composed of two parts, its class spé€gification, and its
servicg specification.
The class specification defines the attributes of the class. The attributes are accessible from
instanges of the class using the Object Management ASE services~specified in Clauge 5 of
this stgndard. The service specification defines the services that.are provided by the ASE.
3.4.2 General conventions
This standard uses the descriptive conventions givendn ISO/IEC 10731.
3.4.3 Conventions for class definitions
Class ¢lefinitions are described using templates. Each template consists of a list of attfibutes
for the|class. The general form of the template is shown below:
FAL ASE: ASE Nameé
CLASS Class Name
CLASS|ID: #
PARENT CLASS: Parent Class Name
ATTRIBUTES:
1 (o) Key Attributes numeric identifier
2 (o) Key Attribute: name
3 (m) Attribute: attribute name(values)
4 (m) Attribute: attribute name(values)
4.1 (s)  Attribute: attribute name(values)
4.2 (8)Y , Attribute: attribute name(values)
4.3 (s—Attribute: attribute ame(vatues)
5. (c) Constraint: constraint expression
5.1 (m) Attribute: attribute name(values)
5.2 (o) Attribute: attribute name(values)
6 (m) Attribute: attribute name(values)
6.1 (s) Attribute: attribute name(values)
6.2 (s) Attribute: attribute name(values)
SERVICES:
1 (o) OpsService: service name
2. (c) Constraint: constraint expression
2.1 (o) OpsService: service name
3 (m) MgtService: service name
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(1) The "FAL ASE:" entry is the name of the FAL ASE that provides the services for the class
being specified.

(2) The "CLASS:" entry is the name of the class being specified. All objects defined using
this template will be an instance of this class. The class may be specified by this
standard, or by a user of this standard.

(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

b
h

ve been assigned to maintain compatibility with existing national standards!
between 256 and 2 048 are allocated for identifying user defined classes.

. They
CLASS

being

for this

e parent
rved for

for the

y (m) /

(4) The "PARENT CLASS:" entry is the name of the parent class for _the class
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 ifixthe template
class.

NOTE The parent-class "TOP" indicates that the class being defined is an_ihitial class definition. Th
clags TOP is used as a starting point from which all other classes are defined. The use of TOP is resq
clagses defined by this standard.

(5) The "ATTRIBUTES" label indicate that the following.€ntries are attributes defined
class.
a)| Each of the attribute entries contains a line number in column 1, a mandator

optional (o) / conditional (c) / selector.(s)’indicator in column 2, an attribute typ
in column 3, a name or a conditional*expression in column 4, and optionally 3
enumerated values in column 5. In~the column following the list of values, the
value for the attribute may be specified.

Objects are normally identified by a numeric identifier or by an object name

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

i) fields ef\a-structured attribute (4.1, 4.2, 4.3),

ii) attribttes conditional on a constraint statement (5). Attributes may be mar
(521 or optional (5.2) if the constraint is true. Not all optional attributes
constraint statements as does the attribute defined in (5.2).

e label
list of
default

or by

both. In the class templates, these key attributes are defined under the key attribpute.

Each

datory
require

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

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

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

b)

c)

has to be selected when an instance of the class is defined.
The label "OpsService" designates an operational service (1).

The label "MgtService" designates a management service (2).
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d) The line number defines the sequence and the level of nesting of the line. Each
nesting level is identified by period. Nesting within the list of services is used to
specify services conditional on a constraint statement.

3.4.4 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

Servicla primitives are used to represent service user/service provider interelactions
(ISO/IEC 10731). They convey parameters which indicate information avaijlable [in the
user/provider interaction. In any particular interface, not all parameters need be explicitly
stated,

The sqrvice specifications of this standard use a tabular format to describe the component
parameters of the ASE service primitives. The parameters which lapply to each grpup of
servicq primitives are set out in tables. Each table consists of up to five columns for the
a) Pafameter name,

b) request primitive,

c) ind|cation primitive,

d) response primitive, and

e) corffirm primitive.

One parameter (or component of it) is listed in'each row of each table. Under the apprppriate
servicg primitive columns, a code is used teispecify the type of usage of the parameter|on the
primitiye specified in the column:

M | parameter is mandatory for the\primitive

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

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

— | (blank) parameter is never present.
S |parametériis a selected item.
Some entries-are further qualified by items in brackets. These may be

a) |alparameter-specific constraint:
“(=)” indicates that the parameter is semantically equivalent to the parameterlin the

service primitive to its immediate left in the table;

b) an indication that some note applies to the entry:
“(n)” indicates that the following note "n" contains additional information pertaining to
the parameter and its use.

3.443 Service procedures
The procedures are defined in terms of

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

— the interactions between an application layer service provider and an application layer
service user in the same system through the invocation of application layer service
primitives.
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These procedures are applicable to instances of communication between systems which
support time-constrained communications services within the fieldbus Application Layer.

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
3.4.7 Conventions for class definitions

Class flefinitions 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: 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) Attributes attribute name(values)

6.1 (s) Attribute: attribute name(values)

6.2 (s) Attribute: attribute name(values)

SERVICES:

1 (@) OpsService: service name

2. (c) Constraint: constraint expression

2.1 (o) OpsService: service name

3 (m) MgtService: service name

(1) The "FAL ASE:" entry is the name of the FAL ASE that provides the services for the class
being specified.

(2) The "CLASS:" entry is the name of the class being specified. All objects defined using
this template will be an instance of this class. The class may be specified by this
standard, or by a user of this standard.

(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
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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.

(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
class.
a)| Each of the attribute entries contains a line number in column 1, a.mandator

(6) TH

clgss.

a)

b)

optional (o) / conditional (c) / selector (s) indicator in column 2, an-attribute typ
in column 3, a name or a conditional expression in column 4, ,and optionally 3
enumerated values in column 5. In the column following the_list of values, the
value for the attribute may be specified.

Objects are normally identified by a numeric identifiersor by an object name

for the

y (m) /
e label
list of
default

or by

both. In the class templates, these key attributes are(defined under the key attrilpute.

The line number defines the sequence and<the level of nesting of the line
nesting level is identified by period. Nesting.is.-used to specify
i) fields of a structured attribute (4.1,,.4.2, 4.3),

ii) attributes conditional on a constraint statement (5). Attributes may be mar
(see 5.1) or optional (see 5.2),if the constraint is true. Not all optional att
require constraint statements as does the attribute defined in 5.2.

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

e "SERVICES" label indjcates that the following entries are services defined

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

Thedabel "OpsService" designates an operational service (1).

Each

datory
ributes

for the

an (o)
ice is
st one

c)

The label "MgtService" designates a management service (2).

d) The line number defines the sequence and the level of nesting of the line. Each

3.4.8

3.4.81

nesting level is identified by period. Nesting within the list of services is u
specify services conditional on a constraint statement.

Conventions for service definitions

General

sed to

The service model, service primitives, and time-sequence diagrams used are entirely abstract
descriptions; they do not represent a specification for implementation.
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3.4.8.2 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.

The service specifications of this standard use 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

—_

Parameter name,

N

request primitive,

A W

)

)

) ind|cation primitive,

) response primitive, and
)

a

corlfirm primitive.

One parameter (or component of it) is listed in each row of each tableN\Under the apprppriate
servicg primitive columns, a code is used to specify the type of usage of the parameterfon the
primitiye specified in the column:

M | parameter is mandatory for the primitive

U [|parameter is a User option, and may or may nofbe provided depending on dynamic
usage of the service user. When not provided,na default value for the parampeter 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 byitems in brackets. These may be

a) |a parameter-specific constraint:
“(=)” indicates that thé parameter is semantically equivalent to the parameter|in the
service primitiveto its immediate left in the table.

b) |an indication that some note applies to the entry:
“(n)” indicates\that the following note "n" contains additional information pertaiping to
the parameter and its use.

3.4.8.3 Service procedures

The prpcédures are defined in terms of

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

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

These procedures are applicable to instances of communication between systems which
support time-constrained communications services within the fieldbus Application Layer.

4 Concepts

IEC 61158-1, Clause 9 describes the concepts of the application layer service descriptions
and the templates used in this standard.
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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 constructed data types.

IEC 61158-5-10, Clause 5 provides a collection of all data types required by FAL services of
Type 3 and Type 10 as well as data types allowed to be used by application profiles.

Encoding rules for the FAL data types used by Type 3 are provided in IEC 61158-6-3.

6 Cogmmunication model specification

6.1 DP concepts
6.1.1 User requirements of the fieldbus DP system

The typical automation system consists of one or several programmable“controllers conpected
by 1/01systems to the machine/process. The I/O-system is mostlyimplemented as a|set of
single point connections with a well-defined electrical interface such as 24 V digital sighals or
4 mA {o 20 mA analogue signals. The overall structure of the”programmable controller is
defined in IEC 61131-1 and widely used.

To swjtch from 1/O-systems plugged in a programmable controller to decentralizgd 1/0O-
systen|s a serial link is necessary not only for the exchange of process data, but also to
transmiit diagnosis, configuration data and parameters.

Furthefmore many applications in factory autémation require very short reaction times.

Therefpre the user interface in the progtkammable controller for the exchange of procegs data
should|be designed in a way to allow(irect access to these variables without specific fyinction
calls.

In addition a reliable data transfer is required for industrial applications.

The infegration of simple field devices requires a simple protocol architecture to allpw low
cost implementations:

To sugport the“integration of smart field devices acyclic communication services and jalarms
are needed.

In orderto” achieve an automation system consisting of devices from different manufagturers
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 fieldbus provides a Publisher/Subscriber communication mechanism.

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.
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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
systems with several master implementations.

6.1.2 Features of fieldbus DP

Combining the structure defined in IEC 61131-1 with fieldbus DP the following advantages are

achieved.

— Changes in the plant cause only small changes in wiring.

— Crifical signals can be transferred over short distances to the remote field
(sepsor/actuator) and to/from the programmable controller over long distahc
fiel[dbus DP with high accuracy.

— Parameterization and diagnosis can be done without additional wiring.
— Coinmissioning of subparts without additional installations.

Table 1 gives an overview of the requirements and features of a fieldbus DP system.

Table 1 — Requirements and features of fieldbus DP

device
BS via

Requirement

Fedture of fieldbus DP

Short repction time

Exchange of more thapyN000 Inputs and Outputs with 32 field g
in less than 10 ms

evices

Automafion system consists of one or
several programmable controller

Mono-master or Multi-master Operation

Simple fjeld devices

Simpleprotocol, low cost communication interface

Reliable|data transfer

Hamming Distance 4 guaranteed;
Error recovery mechanism;

Use of proven transmission technology

Excellent diagnosis

Various diagnosis in Masters as well as in Slaves

User intgrface with direct access-to the
input anf output data

Buffer interface for the input and output data

Smart figld devices

Acyclic communication which provides a flexible and enhanced
addressing scheme of data within field devices.

The possibility to transfer an alarm from the field device to the
programmable controller with an explicit acknowledgement

Interopefrability

Precise and complete definitions including the definition of the s

ystem

behavior

Efficient communication between DP-
slaves for motion control applications

The Publisher/Subscriber communication mechanism allows direct
communication between DP-slaves without interactions from the User

of the DP-master (Class 1)

Synchronization of the application of the
DP-master (Class 1) and the DP-slaves

The Isochronous Mode provides a mechanism for the synchroni

zation

of the application of the DP-master (Class 1) and the DP-slaves with
the communication cycle. The cycle jitter is less than 1 ys for data

rates above 1,5 Mbit/s

Mechanism to load unstructured data
blocks

To load unstructured data blocks fieldbus DP provides the Load
mechanism

Region

Invocation of predefined functions in the
DP-slave

With the Function Invocation model predefined functions within
slave may be invoked

the DP-

Synchronization of clocks

With the Time Synchronization an uniform Network Time (UTC)
accuracy of less than 1 ms can be achieved

with an
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6.1.3 DP communication model
6.1.3.1 Associations

The fieldbus communication model supports the communication of field devices with a single
controlling device (e.g. programmable controller or distributed control system) via
associations (see Figure 1). Furthermore, the communication between several controlling
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).

Controlling Device

Associations

Field Device Field Device

Figure 1 — Example of DP communication with a single controlling device

Contgolling Device Controlling Device

Associations

Field Device Field Device Field Device

Figure 2 — Example of DP communication with several controlling devices
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Controlling Device

Associations

Field Device Field Device Field Device

Figure 3 — Example of DP communication between field devices

6.1.3.2 Device types
6.1.3.2.1 DP-master (class 1)

The DP-master (Class 1) is a controlling device which"is associated with one or mofe DP-
slaves|(field devices). The DP-master (Class 1) performs one or more of the following basic
functiopalities:

— cydlic exchange of I/0 data with related DR=slaves,
— diapgnosis with the DP-slaves,

— cornfiguration of DP-slaves,

tre)Itment of configuration and-«diagnosis requests of a DP-master (Class 2).

The extended functionalities of a'DP-master (Class 1) are:

— acyclic access to process data of the DP-slaves,

— treatment of alarms from DP-slaves,

— support of the.tsochronous Mode for synchronization purposes with DP-slaves,
— support of the*DXB mechanism for cyclic data exchange between DP-slaves,
— supgportofithe up- and/or download of LR Data with DP-slaves,

— invpeation of predefined functions within DP-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.

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.
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The basic functionalities are:

— cyclic exchange of I/0 data with the assigned DP-master,

— dia

gnosis with the assigned DP-master,

— treatment of configuration requests of a DP-master.

The extended functionalities of a DP-slave are:

— provision of acyclic access to process data for DP-masters,

— pro

vision of alarms to the assigned DP-master,

— support of the Isochronous Mode for synchronization purposes with the DP-master

(Cl

— cydlic data exchange between DP-slaves using the Publisher/Subscriber communica
— sugport of the up- and/or download of LR Data,

— support of predefined functions which may be invoked by the DP-mastef)(Class 1)

DP

— propision to synchronies the local clock with a DP-master's clock,
— support of DP-slave Redundancy.

DP-sla

hardware components of the field device.

6.1.3.2.3.2 Module

The D|P Application Layer uses modules to reflect the structuring of component
hardwgre units, logical units) inside a DP-slayé’; A Module may have one or more ch

which
further

Each

ascending, beginning with 1. If aslot is not occupied with a module, an empty slot
registefred under the corresponding slot number in the configuration. The slot number
(Slot =[ 0) refers to the DP-slave ‘itself. Modules contain data which is index addressab

concre

specifig.

Furthe
withou
Identifi

configyration(empty slot).

A mod

ass 1),

tmaster (Class 2),

es are composed of one or more modules. Thesev'modules usually reflg

represent the real structure of the Input:and/or Output Data. These channels m3
subdivision of the Input and/or Outpt Data object.

odule will be addressed by, @) slot number (1 to 254). Numbering is without

e use of slot number.- and index to address data within the device is manuf

5
9

'more to each-module a Configuration ldentifier has to be assigned. Numbe
gaps, ascending, beginning with 0. If a slot is not occupied with a module,
ler with(the Input and Output Data length equal zero has to be assigned

tion,

or the

ct the

5 (e.g.
annels
y be a

gaps,
will be
"zero"
e. The
acturer

ring is
a Cfg
in the

e nhrovides-one-or several of the followina -data elements-
HE—5- R8O+ V-ea+—o+H+te+oHOWH cata-81eRe RS-

fal
vvvvvvv LRC )

— Diagnosis,

- 1/0
- Ala

Data,

rm,

— Process Data,

- LR

Data,

— Context,

— Function Invocation Data.

In modular DP-slaves modules determine the actual configuration of the field device (see
Figure 4). The number of modules is fixed according to the device specification (maximum

numbe

r of modules is 244).
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In co
and tma

Function Invocfftion Dta

LR Data

Context

Diagnosis

Alarm

Process Data

Time ; Module

.......................................... H n
slot
0 number

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

Modular DP-Slave

Module
n +1
slot
number
= nl #1

Module
254
slot

number
= 254

Figure 4 <DP-slave model (modular DP-slave)

pact DP-slaves with.respect to the device specification the number of modules i
refore also the configuration (for example only one module, see Figure 5).

s fixed
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6.1.3.3

Device

Function Invocatfon Data
LR Data
Context
Diagnosis
I/0-Data
Alarm
Process Data
Time
Module 1
slot number = 0 slot number = 1
NOTE Module is fixed
Compact«DP-Slave

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

Device attributes

attributes indicate that besides the basic functionality, extended functionality

will be

suppor

ted 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.

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

unique

ly identified by an AP Identifier (API).
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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 (API=x) AP (API=y)

Associations

AP
(API=n)
Diagnosis i
176 pata [ i A
“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 distribute@-to several modules. Each module within an application prog¢ess 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.

The Co¢ntext shall'be related to the Default AP itself and to all its modules containing I/Q Data.

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

The 1/0O Data shall be related to modules of the Default AP and not to the AP itself. The
number of modules with I/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 modules.
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Figure 7 shows the relationship between the APs, the data elements and the modules of a
DP-slave.

LR Data LR Data

Context

Process Data

Diagnosis

FT)
i Data

Module 1
slot number
=1

Module 254.
slot number

Alarm slot number = 0 . =254
Prgcess Data
! AP (API=[l) |-y
Module Module Module Module Process Data
1 n n+1 254
slot slot slot slot
slot nymber = 0 number number number number
=1 I =n =n+1 |- =254 Module 1 '::gtdr‘]‘:ﬁ f)i‘:
slot number = 0 slot n=u:nber =25
NOT|E Modules 1ton ? 244 are Default AP(API=0)

selegtable by configuration

AP (ABI=255)

DP-$lave

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

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

The DP-master (Class 2) may havevseveral APs. Communicating with a DP-slave the DP-
mastern (Class 2) may be able to address all APs of a DP-slave.

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 gpecific
purpose. ASEs provide a set of services for conveying requests and responses to anld from
applicgtion proeesses and their objects.

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

I/0 Data ASE

The 1/0 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 provides the synchronization of the I/O data and reports the operational state of the
assigned DP-master. Optionally the I/O Data ASE offers the possibility to share the Input Data
of one DP-slave with other DP-slaves.

Process Data ASE

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

Diagnosis ASE
The Diagnosis ASE provides services for the DP-master to fetch Diagnosis information from a
DP-slave which is related to the Default AP or to its modules that are part of the configuration.
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Alarm ASE
The Alarm ASE provides a set of services to convey alarms or status messages issued by the
DP-slave. The assigned DP-master acknowledges the Alarms. Status messages will not have
to be acknowledged by the DP-master.

Manag

ement ASE

The Management ASE provides a set of services to manage a DP-master (Class 1) by a DP-
master (Class 2). The DP-master (Class 1) receives the bus parameter set or the slave
parameter set. Afterwards the received sets will be activated by the DP-master (Class 2). The
DP-master (Class 1) will provide the system diagnosis information if requested.

Context ASE

oot
13

The Cg

and to
and an

Load Region ASE
The Lpad Region ASE provides a set of services{to convey LR Data acyclicall

applica
can be

Function Invocation ASE

The Fdinction Invocation ASE provides aset of services to invoke stateless and/or|
d Function Invocation objects. The application of the DP-master has to invoke each
functiop individually. The Function Invocation ASE can be related to all APs of a DP-sla

orientg

Time A
The Ti
on a
synchr

Applig
The Af

types.
states.

nitoaxtE ASE nraoviidac o o
AT O PTovVIOGC ST oT

or change operation mode to the DP-slave,

set the device address of a DP-slave,

establish or release an association between an individual ‘AP of a DP-master (C

tion of the DP-master requests each transmission individually. The Load Regid
related to all APs of a DP-slave.

\SE
me ASE provides a set of services to synchronies the clocks of several or all d
fieldbus segment., The application of the DP-master (Class 1) requests
bnization individudlty.’ The Time ASE can be related to the Default AP of a DP-sla

ation Relationship ASE
plication Refationship ASE (AR ASE) provides a description model for the separ

parameterize and configure the Default AP itself and its modules containing 1/O gata,

transfer switchover commands for redundant structures and commands)to resg¢t MS1

to provide the real configuration of the DP-slave to be read hy.a DP-master (Clags 2),

ass 2)

individual AP of the DP-slave for acyclic communication/This association exclpsively
belongps to the Process Data ASE.

y. The
n ASE

state-

evices
each
ve.

ate AR

This ingludes their transfer characteristics as well as their current communiication
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DP-Master (Class 1)

rocess Data
SE

: Diagnosis ASE

i ' Management ASFi

i 1O Data ASE Context ASE

i Time ASE

I Atarm ASE AR ASE

Load Region ASEE unction Invocation ASE
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DP-Master (Class 2)

Diagnosis ASE

{1 AR ASE

Process Data
{_ASE

il ASE

! Function Invocation ASE

A
P
i Time ASE
................................. AP (API = y)

I Flinction Invocdfion ASE
{Lpad Region AYE Function Invocatior] ASE
| Cpniext ASE i I Load Region ASE
H i
| Djagnosis ASE Process Data ASE ]

i text ASE o

| vo Daf) Asf ; Context AS Module 4 Module 254
= H slot numbér slot number
. Albrm ASE slot number =0 £ =254 .
{ Prbcess Data AP (API = 1)
P A H

e || Module Module Module Module
| 1 n n+1 254
slot slot slot slot Module 1 Module 254
number number number number slot number slot number
=1 ) =n = n+1 =254 slot Afumber = 0 =1 =254
NOTE Modules 1 to n < 244 are
selectable by configuration Default AP(API = 0) AP (API = 255)
DP-Slave

6.1.3.4.3 Application objects

An apj

APO regpresents a set of infornmation and processing capabilities of an AP that are acc
n services of the DR Application Layer. APOs are used to represent these cap4g

throug

to othgr APs in a fieldbds)DP system.

In ord¢r to permiftan AP to communicate with an AP of another device, APOs have
le. Application objects (virtual objects) represent existing process objects
), thatan application process has made visible and accessible to the communijication

availal
objects

(see Figureé 9).

Figure 8 — Application Service Elements (ASEs)

lication object (APO) is a*network representation of a specific aspect of an AP. Each

pssible
bilities

to be
(real
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DP-Master (Class 1) DP-Master (Class 2)

Real
Object

%9\

AP (API = x)

AP AP (API = x)

Associations

! ASE

ASE

/Module Module

AP (API = 1)

| Ase

s
\\\
\e
A [T0

ASE . ASE @
Module Module

Module Aodule
Default AP(API = 0) /
P (AP| = 255)

Heal Real Real Real Real Real
Obpject Object Object Object Object Object

Modular DR:Slave

Figure 9 — Application Process with application Objects (APOs)

In Figyre 10, a remote’ AP acting as Client may access the real object by sending relquests
through the APO that represents the real object. Local aspects of the AP convert betwgen the
network view (thé. 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 defiped by
slot andsindex can be used by several APs.



https://iecnorm.com/api/?name=c384d44b61b05281c87c39090cf77e74

In Fig
acces
The

— 44 —

Client

IEC 61158-5-3:2014 © IEC 2014

BErver

Figure 10 — Access to a remote APO

re 11, a Client/Server and a Publisher/Subscriber association is shown. The Clie
the real object by sending requests through the APO that represents the real

ubscriber may subscribecto the whole or to a part of the

nt may
object.
remote APQ. The

Publisher/Subscriber association'is always related to the Default AP and the I/O Data ASE.

Local
the int

spects of the AP convert between the network view (the APO) of the real objg

rnal AP view of the.real object.

ct and
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6.1.3.5

6.1.3.5.1

An Ap
the pu
Figure
(APDU
charac

plicatio
rpose

).

6.1.3.8.2

An AP
ISO/IE
endpoi

Figure 11 — Access to a remote APO for publisher/subscriber association

Application relationship

has access to the communication using application relationship endpoints (ARH
C 7498-3). One or more AREPs are fixed and uniquely assigned to an AP.
ts are addressed by the AP through an |dent|f|er (AREP ID) These |dent|f|e

General

n Relationship (AR)cis a co-operative relationship between two or more £
of exchange of information and co-ordination of their joint operatio

Application relationship endpoint

Ps for

n (see
12). This relationship is activated by the exchange of Application Protocol Data Units
Fieldbus DP uses. different types of ARs which distinguish in their conv{
teristic.

byance

P, see
These
rs are
of co-

operating AREPs Between two APs one or more ARs may eX|st each one havmg unique
AREPs. Figure 12 shows an example of one AR with two AREPs.
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6.1.3.9.3 Overview of application relationships

The DF

MSO0: application relationship between the application process of one DP-master (C

Figure 12 — Example of one ‘AR with two AREPs

P Application Layer offers the following AR types:

ass 1)
ass 2)
wvith all

(Class

master

and alll related DP-slaves and optiohal between the AP of one or several DP-master (C

and all related DP-slaves and-optional between the AP of one or several DP-slaves

related DP-slaves for the following purposes:

— cydlic exchange of the1/O data with the DP-master (Class 1),

— cydlic exchange.of-the Input Data between DP-slaves (DXB),

— acyclic data transfer for parameterization, configuration and diagnosis (DP-master
1))

— acyclictransfer of commands to a set of field devices (DP-master (Class 1)),

— cydlieransfer of synchronization messages to a set of field devices (DP-
(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)),

— 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:

— acyclic read and write of variables,

— acyclic transfer of alarms,

— up_

and/or download of LR Data,
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— 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,

— up- and/or download of LR Data,

— invocation of stateless and/or state-oriented functions.

MS3: connectionless relationship between the application processes of one DP-master and of
a set of related DP-slaves for the purpose:

— synchronisation of time.

MMH1: [connectionless relationship between the application processes of oneconfiglration
device| (Master Class 2) and of one related controlling device (Master Class 1) for the
followipg purposes:

— uplpad and download for configuration information,
— uplpad of diagnosis information,
— act|vation of the previously transferred configuration.

MM2: [connectionless relationship between the application*processes of one configlration
device|(Master Class 2) and of a set of related controlling~devices (Master Class 1) for the
purposie:

— act|vation of the previously transferred configurations.
6.1.4 Dynamical behavior of fieldbus DP

Before| commissioning a DP system, all stations shall have been assigned a unique address.
In the ¢ase of DP-slaves, this address may be set up using the MSO AR (see 6.2.5.3.9).

All DPtslaves that have not yet.been assigned an individual address, shall start wjth the
defaulf address 126. Only one.device with this address shall be allowed on the network. A
DP-master address shall not bhe)set to the default address. A DP-master (Class 2) may access
a DP-dlave via the default address and may assign a specific address to that device.

For sefurity reasons/thre DP-master (Class 1) shall not exchange 1/O data with a DRF-slave
whose|address is 126.

To exdhange /O data a DP-master (Class 1) shall have a valid Master Parameter Sefl which
may be¢ loaded and activated by the DP-master (Class 2) via the MM1 AR and MM2 AR. The
Masten Rarameter Set consists of several sets of configuration data and parameterg, each
dedicatedto 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 1/0 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
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
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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 DP-master (Class 1) sends information about his own operation mode (CLEAR,
OPERATE) to his dedicated DP-slaves for synchronization. This will be done at every change
of the operation mode of the DP-master (Class 1) and additionally at regular intervals
(Data Control Time/2).

Only in the data exchange mode the extended functionalities like the acyclic read and write of
variables, the acyclic transfer of alarms, the up- and/or download of LR Data, the invocation
of stat =Qri i i i s Mode
are popsible if supported by both the DP-master (Class 1) and the DP-slave. Errofs.fon the
communication (MS1 AR) also influence the cyclic data transfer (MSO AR)“and vice
versa. [This means that both communication relationships will be aborted. Each' alarm |has to
be ackhowledged by the assigned DP-master (Class 1).

Every DP-master (Class 2) can read the diagnosis information, the configuration, the¢ input
and output data (via the MS0 AR) of every DP-slave although the DPsslave is under coptrol of
a DP-master (Class 1). A DP-master (Class 2) can take a DP-slaveyunder its control.|In this
case the DP-slave will stop the data exchange mode with the DP-master (Class 1). [In this
case the DP-master (Class 1) starts to read the diagnosis{cyclically. If the DP-master
(Class|2) has finished its communication with this DP-slave; the DP-slave will set the field
"Master Add(ress)" to invalid. This event triggers the DP-master (Class 1) to gain contrpl over
this DR-slave again. As described above it will send parameters and configuration first.

If supplorted by both the DP-master (Class 2) and.the DP-slave the extended functionality like
the acyclic read and write of variables, the up- and/or download of LR Data and the invgcation
of statpless and/or state-oriented functions.i§>possible (via the MS2 AR). The MS2| AR is
independent of the MSO AR and MS1 AR.

Fieldbys DP defines a redundancy model with the following features:

— Ong slave redundancy model-for all redundancy structures (even for non-redundant

systems)
- Schability: Independent master, slave, and line redundancy
— Easy engineering: Noyadditional user efforts, no complex tools necessary
— Coinplete monitering of all components
— Nolinfluence©n*bus load and timing
- H
— Short,switch over time
ol

dgh reliabitity

loss of data rhn'ing 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.

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.
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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 co

MSO A

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

R:

The primary slave uses the MS0O AR (cyclic communication) to send and receive the I/O data.
In addition the primary slave sends all diagnosis information about itself and the backup

slave.

The b4
these

ckup slave may also send and receive values for the I/O data via the MSQ"A
Values are not relevant and shall be ignored by the backup slave. The backup

R, but
slave

may transmit its own diagnosis information, but, it shall also be part of the primary’diagnosis.

MS1 A

Only th
receive

MS2 A

Both t
interfa
specifi
slave

commy
held in

The fe

provid¢ means for continuous cyclic operation.

6.1.5

Table 1

R:

e primary slave will receive and transmit MS1 AR services. When the backup
s a MS1 AR service, it shall respond negatively.

R:

ne primary and the backup slave may receive)acyclic MS2 AR services. Both

Ce modules shall process these services to allow an individual communication W
c device. If values will be sent with MS2 AR)services, these data may be sent

nication channel between the two comimunication interfaces. Only data, which
both slave interface modules, shall.be exchanged to keep them consistent.

atures for redundancy could_be used for systems with backup masters as w

Fieldbus DP status values

P shows the StatusValues of the service primitives.

slave

slave
ith the
to one

nterface module only and shall be exchanged with the other using the redupdancy

will be

ell and
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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 '_QT(\ Send Timaout rnquneh:rl was-too-small
ABT_TO Timeout of the connection
AD Access denied
DH Positive acknowledgement for sent data, reply data with high priority available
DI Data Incomplete
DS Local-DL/PHY Entity is not in logical token-ring or disconnected from line
EA Area too large (Up-/Download)
FE Format-Error in a Request-APDU
GE Group Error, invalid group at service request (GlobalControl)
IP Invalid Parameter
\Y Invalid parameters in request
LE Data-block-length too large (Up-/Download)
LR Resources local not available or not _sufficient
LS Service at local DLSAP or local BLSAP not activated.
NA Negative ack, no reaction fromiremote station
NC Master Parameter Set not-ecompatible
NE Area non-existent
NI Service not implémented
NO Service in this'state not possible
NR No Response data
RDH Response data high and no resource for sent data
RDl Response data low and no resource for sent data
RE Format-Error in a Response-APDU
RR Resources 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 another 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
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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 Pr

ocess Data object can be read and written partially or entirely.

The D
the Prd
Defaul

The D|P-master (Class 2) has to use the Context ASE (see 6.2.5.340) to establ

associ

in combination with the Context ASE provides the possibility of haccess protectio

6.2.1.3

The DI
AP aft
access

The a
model.
write 1
stimulg

The fd
specifi
follows

6.2.1.2

6.2.1.2.

The Pn

- Sj
- Co

P-masters (Class 1) and the DP-master (Class 2) are able to read or write thew
cess Data object within the Default AP of a DP-slave. Process Data objects quts
AP of a DP-slave can only be accessed by the DP-master (Class 2).

ption to get access to the Process Data objects of a DP-slave. The_Process Data
).

P-master (Class 1) can access the values of the Process Data object within the
er the DP-slave has entered the data exchange mode. This association provi
protection for the accessible Process Data object

ccess to Process Data objects is performed- according to the Client/Server
The Client/Server model is characterized\by a Client application sending a r
equest to a Server application that responds accordingly. The Server's act
ted by Clients on the network.

rmal model of the Process Data ASE is presented by the Process Datg

cation, containing a description of its attributes, services as well as invoc
d by a detailed service specification.

Process data class specification
1 General

pcess Data ASE defines two Process Data object types:

ple objects,
bined-objects.

Simple

alue of
de the

ish an
object
N (see

Default
les no

hccess
ead or
vity is

class
ations,

nhjprtq may have a one to one relation to real nhjprte Cambined nhjprta may

ave 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:

DP ASE: Process Data ASE

CLASS| Simple Process Data

CLASS|ID: not used

PARENT CLASS: TOP

ATTRIBUTES:

1. (m) Key Attributes: Identifier

2. (m) Attribute: Process Data Description

3. (m) Attribute: Partial Access

4. (m) Attribute: Access Rights MS1

5. (m) Attribute: Access Rights MS2

6. (c) Constraint: Access Rights MS2 = Right to Read orRight to Read/Write
6.1. (m) Attribute: List of SCL Read

6.1.1. | (m) Attribute: SCL

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

7.1.1. [ (m) Attribute: SCL

8. (o) Attribute: Process Data Name

9. (o) Attribute: Local Detail

SERVICES:

1. ( OpsService: Read
2. OpsService: Write

6.2.1.2.2.2 Attributes

Identifier
This key attribute is a triplet composed of API, Slot Number, and Index to define to

(]
—_—

o

which

Application Process Identifier; module and to which index within the specified module the

Simplel Process Data object belongs. This Identifier shall not be used by another
object,| Function Invocatientobject, Load Region object or Process Data object.
Attribute Type: Unsighed8, Unsigned8, Unsigned8

Allowef triplet values: [ 0 to 254, 0 to 254, 0 to 254 ]

Process Data(Description
This aftributecmay contain either a Simple Data Description or an Array Data Descripti
Record Data Description. For data description the template given in IEC 61158-5-10,

Action

bn or a
5.11is

used.

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 P
Data object is read or written from the first octet up to the octet defined by the length g

rocess
iven 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 e

ntirely.

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 MS2 AR for-the’ Simple Process
Data opject.

The allowed values are shown in Table 4.

Table 4 — Access Rights MS2

Value Meaning

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

3 NQ Access

List off SCL Read
This aftribute is composed of the following list elements:

The attribute SCL contains) ‘one octet value for read access protection to this Simple
Prdcess Data object. The.rules for accepting or rejecting a read access are descrjbed in

e—SC prite ection—to s—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 Compined Process Data object is always related to two real objects as shown in Figure 14.

Real object content

. Real
is read

Object

Data Transport

<\> Combined Process
4—,R/eei///- Data Object
Real

M .
Real®bject content Object

iswritten

Figure 14 — Relation of a combined process data object to the real objects

A Comppined Process Data object is described by the following template:

DP ASE: Process Data ASE

CLASS]: Combined Process Data
CLASS|ID: not used

PARENT CLASS: TOP

ATTRIBUTES:

1. (m) Key Attributes: Identifier

2. (m) Attribute: Read Process Data Description
3. (m) Atftribute: Read Partial Access

4. (c) _Constraint: Access Rights MS2= Right to Read or Right to Read/Write
4.1. (m)~ Attribute: List of SCL Read

4.1.1. | (m) ~Attribute: SCL

5. (m) 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
71. (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:

1. (o
2. (o
3. (o

OpsService: Data Transport
OpsService: Read
OpsService: Write

~— — —


https://iecnorm.com/api/?name=c384d44b61b05281c87c39090cf77e74

IEC 61158-5-3:2014 © IEC 2014 - 55—

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 affribute may contain either a Simple Data Description or an Array Data Description or a
Record Data Description. of the Process Data ASE. For data description the template“gliven in
IEC 61|158-5-10, 5.1 is used.

Read Partial Access
This Bpolean attribute defines whether a partial read access to the Combined Procesls Data
object|is supported or not. Partial access equal TRUE means thatythe content |of the
Combiped Process Data object is read from the first octet up to the octet defined by the|length
given in the service. The entire object will be read if the length givenin the service is greater
than the length of the object. Partial access equal FALSE means that the content|of the
Combiped Process Data object can only be read entirely. Thatifmplies that the length gfiven in
the senvice shall be equal to or larger than the length of the pbject.

Attribute Type: Boolean

List off SCL Read
This aftribute is composed of the following list elements:

SC
The attribute SCL contains one octet value for read access protection to this Combined
Prdcess Data object. The rules for _accepting or rejecting a read access are descr|bed in
6.211.3.

Attribute Type: Unsigned8

Write Process Data Description
This aftribute 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.

Write Partial Access
This Bpolean-attribute defines whether a partial write access to the Combined Procesjs Data
object|is supported 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 lgiven in the service The length given in the service shall he less ar equal the value 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 a MS2 AR for the Combined
Proceqs Data object.

The allowed values are shown in Table 6.

Table 6 — Access Rights MS2

Value Meaning

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

3 NQ Access

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

Attribute Type: Visible String(32)

Local Petail

The atfribute local detajl‘conhtains additional local information about the Simple Procesls Data
object.
Attribufe Type: Octet String

6.2.1.2.3.3 Invocation of the combined process data object

For thg invogation of the Combined Process Data object the following rules apply:

— Cormbined Process Data objects shatt motexceed the totaifengtitof 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.
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The protection is accomplished by two mechanisms:

— 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 — SCI tchi |
SCL in SCL in Condition Result
Initiate.ind Process Data object
=0 =0 - access, allowed
#0 =0 - access allowed
=0 =0 - access denied
=0 =0 SCL in Initiate.ind not contained\in access denied

List of SCL at Process Data gbject

#0 #0 SCL in Initiate.ind containedvin List | access allowed
of SCL at Process Data.Object

6.2.1.] Process data service specification
1

6.2.1.4. Read

This confirmed service may be used to read:the value of a Process Data object. This gervice
shall only be used in conjunction with the MS1 or MS2 AR. Table 8 shows the paramdters of
the selvice.

Table 8 — Read
Parameter name Req Ind Rsp Cnf
Argument M M(=)
AREP M M(=)
Stot Number M M(=)
Index M M(=)
Length M M(=)

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

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 service request.


https://iecnorm.com/api/?name=c384d44b61b05281c87c39090cf77e74

- 58 - IEC 61158-5-3:2014 © IE

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 Process
Data object.

Resul

This s¢lection type parameter indicates that the service request succeeded.

Da

a

C 2014

has to

The¢ parameter Data contains the value of the object which has beenf.read and congists of
thel number of octets indicated in the Length of the response.. This parameter s
composed of the data types defined in Clause 5.

Resulf(-)
This s¢lection type parameter indicates that the service request failed.

Ernor Decode

Thi

Ernor Code 1

In

val
rea
ind
inv

case of Error Decode equal DPV1 the Error Code 1 assumes one of the fo
es:

Id error, module failure, version conflict, feature not supported, user specific,
bX, invalid slot, type conflict, invalid area, state conflict, access denied, invalid
blid parameter, invalid type() read constrain conflict, resource busy, re

unavailable.

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

6.2.1.4.2 Write

This ¢

nfirmed service may be used to write the value of a Process Data object. This

hall be

5 parameter selects one of the following Error. s€éhemes: DPV1, FMS, Profile_Specific.

lowing
invalid

range,
source

service

shall oply be used in conjunction with the MS1 or MS2 AR. Table 9 shows the paramdters of
the setvice,
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Table 9 — Write

Argunment

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

AREP

This parameter is the local identifier for the desired AR.

Siqdt Number

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 M(=)
Length M M(=)

Result(-) S S(3)
AREP M M(=)
Error Decode M M(=)
Error Code 1 M M(=)
Error Code 2 M M(=)

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

Prdcess Data object in a specific‘stot (typically a module).

Index

The parameter Index is used in the destination device for addressing the desired Process

Data object.

Th

Le$gth
to

Data

an

parameter_Length indicates the number of octets of a Process Data object which has
e written:

The parameter Data contains the value of the Process Data object which has to be jwritten
3 consists of the number of octets indicated in the Length of the requesf. This

parameter has to be composed of the data types defined in Clause 5.

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:

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

index,

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 Ind Rsp Cnf

Argument
AREP
Slot Number
Index
Length
Data

0oz =z=zzzx
=
\ll/

Result(+)
AREP

S(=)
M(=)
M(=)
C(=)

Length
Data

O =2 2 o»

Result()
AREP

S(=)
M(=)
M(=)
M(=)
M(=)

Error Decode
Error Code 1
Error Code 2

= 222w

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
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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 Clause 5.

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

Result(-)
This s

Er

This parameter selects one of the following Error schemes: DPV1, FMS, Profile_Specific.
Errfor Code 1

In pase of Error Decode equal DPV1 the Error Code 1 assumes, ongé of the following
vallies

read error, write error, module failure, version conflict, feature not supported, user
spgcific, invalid index, write length error, invalid slot, type,conflict, invalid areal state
cornflict, access denied, invalid range, invalid parametery, invalid type, read copstrain
corflict, write constrain conflict, resource busy, resource unavailable.

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

6.2.2 I/0 data ASE
6.2.2.1 Overview

In the DP Application Layer environment{the default application process of a DP-slaye may
contain 1/O Data objects that shall be cyclically conveyed over the network. Therefore the 1/0
Data ASE defines attributes of the 1/Q-Data objects and provides a set of services used to get
and sqt the buffer to transport their values. The I/O Data objects are separated in ap Input
Data opject and an Output Data“object.

An Inplut Data object or<«an* Output Data object shall be partitioned in Input Data or Qutput
Data [Elements which{represent the 1/O Data of the modules. The remote Input Data
subscrjbed to in combination with the Output Data represent the real output data of the DP-
slave.

Additignal services are 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 subscribed Input
Data.

The 1/0O 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 /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 its 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 its 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 is indicated by the New Publisher Data service at the Subscriber. The Subpcriber
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 objects according to the given
granularity regarding the structure of the objects. Furthermore, it is also passible that|a DP-
slave has only either an Input Data object or an Output Data object.

Most DP-slaves support only Octet or Word structures for the lhput Data object apd the
Outputl Data object. This type of devices use the Simple Inputy and Output Data [object.
Howevler, complex devices use Floating Point values or DoUbleword structures of even
combinations of several data types. The extended Input/QOutput Data object reflgct the
requirgments of these enhanced devices.

The vdlues of the 1/O Data objects of all or a group.of. DP-slaves within a given netwofk may
be synchronized by its assigned DP-master with help'of the Global Control service.

The synchronization of the values of the ‘fnput Data objects is achieved by the Freeze
Commgnd and the synchronization of the values of the Output Data objects is achieved|by the
Sync Command. This synchronization \méchanism has no effect on the reception |of the
subscrjbed Input Data.

With epch Freeze Command the'current value of the Input Data object in the MSO buffer is
frozen|in the addressed DP-slaves. If the Server application now updates the value|of the
Input Data object by the Set Input service then this value will not be issued to the buffer until
the next Freeze Command-occurs. That means, that the addressed DP-slaves will convyey the
"frozer" values of theAnput Data objects. The synchronization of the Input Data objects|will be
switched off by a Freeze Command with the value Unfreeze.

With the first Sync Command the current value of the Output Data object in the MSO buffer is
frozen| in the™ addressed DP-slaves. With each further Sync Command the preyiously
transmfitted-values of the Output Data objects will be updated to the MSO AR buffer for access
with the"Gét 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/O 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 MSO 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 DIP-master (Class 2) communicates via the MS0O AR with the Input Data and.Output Data
object pf a single DP-slave.

A DP-glave, configured as Subscriber, communicates with the Input Data)object(s) of jone or
more DP-slaves, configured as Publisher and to which he is subscribed to)via the MSO AR.

The mapping of the subscribed Input Data to all or parts of the Qutput Data Elements| of the
e may be done application specific or may be accomplished by the application| of the

The formal model of the I/O Data ASE is presented<next, followed by a description of its

I1/0 data class specification
A Simple input data class specification

6.2.2.21.1 Template

The Simple Input Data object is described by the following template:
DP AS /0" Data ASE

CLASS| Simple 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) JAttribute: Simple Input Data Description
2.2.1. [ (m)( Attribute: Length

2.2.2. |(m), Attribute: Format

2.2.3. (m) Attribute: r‘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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1.2 Attributes

t

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

service

List of

S.

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

wed values: 1 to 244

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

Length

The attribute Length defines the number of octets of the Input Data Element. The value

of this attribute is determined by the corresponding configurationh data.
Attribute Type: Unsigned8
Allowed values: 1 to 128

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

The allowed values are shown in Table(t.

Table 11 — Format (simple input data description)

Value | Meaning

0 Octet

1 Word

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 12.

Table 12 — Consistency (simple input data description)

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

Name

tribute

of this

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)

6.2.2.2.1.3 Invocation of the simple input data object

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

2. (o) OpsService: Read Output

3. (m) OpsService: Get Output

4. (o) OpsService: New Output

5. (m) OpsService: Global Control

6. (o) OpsService: SYNCH

7. (o) OpsService: SYNCH Delayed

8. (o) OpsService: DX Finished

9. (o) OpsService: SYNCH Event

6.2.2.2.2.2 Attributes

Implicjt

The atfribute Implicit indicates_that the Simple Output Data object is implicitly addres

the sefvices.

List off Output Data Elements

One Optput Data Element is composed of the following list elements:
Sigt Number
This attribute’ defines to which module the Output Data Element belongs.
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

6.2.2.2

For thg

— Sinmpple Output Data objects ;shall not exceed the total length of 244 octets. The atf

Lis
— On

— A S
6.2

6.2.2.2.

6.2.2.2

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

The allowed values are shown in Table 14.

Table 14 — Consistency (simple output data)

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

Name
This optional attribute defines the name ofithe Output Data Element.

Attribute Type: Visible String(32)

2.3 Invocation of the simple‘output data object

invocation of the Simple Qutput Data object the following rules apply:

of Output Data Elements and Length have to be set accordingly.
y one Simple Output Data object shall be invoked in a DP-slave.

imple Output Data object shall only be invoked if no Extended Output Data obje
2.2.4) has been invoked.

3 Extended input data class specification

.31 Template

of this

ributes

ct (see

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

DP ASE: I1/0 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 is implicitly addres

the selvices.

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

Sliqt Number

Thi

Att

Allpwed values: 1 to 244

Selector of Data Type
s attribute defines whether this module iskdescribed according to the Extended Input

Thi
Da

Extended Input Data Description, consistency is over the whole Input Data Element.

5 attribute defines to which module the Input Data Element(belongs.

ibute Type: Unsigned8

a Description or according to the Simple Input Data Description. In case

Extended Input Data Description
This attribute may contain either a Simple Data Description or an Array
Description or a Record Data:Description. For data description the template g
IEC 61158-5-10, 5.1 is used.

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

Length
value©f-this attribute is determined by the corresponding configuration data.
Attribute Type: Unsigned8

Allowed values: 1 to 128

sed by

of an

Data
ven in

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

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

of this
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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

IEC 61158-5-3:2014 © IEC 2014

of this

Na
Thi

attffibute is determined by the corresponding configuration data.

Att

6.2.2.2.

For thg

— Extended Input Data objects shall not exceed the total length of 244 octets. The atf

Lis

to e set accordingly.

— On
— An

me
5 optional attribute defines the name of the Input Data Element. The rvalue

ibute Type: Visible String(32)

33 Invocation of the extended input data object

invocation of the Extended Input Data object the following-rules apply:
of Input Data Elements, Input Data Description respectively Format and Lengt

y one Extended Input Data object shall be inveked in a DP-slave.
Extended Input Data object shall only be invoked if no Simple Input Data obje

of this

ributes
h have

ct has

beg¢n invoked.
6.2.2.2.4 Extended output data class specification
The ExXtended Output Data object is.described by the following template:
DP ASE: 1/0 Data ASE
CLASS| Extended Output Data
CLASS|ID: notused
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: Selector of Data Type
2.21. [(s) JAttribute: Extended Output Data Description
2.2.2. |(s) ( sAttribute: Simple Output Data Description
2.2.2.1|(my , Attribute: Length
2.2.2.21m) Attribute: Eormat
2.2.2.3.(m) Attribute: Consistency
2.3. (o) Attribute: Name
SERVICES:
1. (m) OpsService: Set Output
2. (o) OpsService: Read Output
3. (m) OpsService: Get Output
4. (o) OpsService: New Output
5. (m) OpsService: Global Control
6. (o) OpsService: SYNCH
7. (o) OpsService: SYNCH Delayed
8. (o) OpsService: DX Finished
9. (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 the, Extended Output
Dafa Description or according to the Simple Output Data Description! In case| of an
Exfended Output Data Description, consistency is over the whole Output Data Element.

Extended Output 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 gjven in

IEC 61158-5-10, 5.1 is used.

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

Attribute Type: Unsigned8
Allowed values: 1 to 128
Format

This attribute defines the format 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 allewed values are shown in Table 17.

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

isd

etermined by the corresponding configuration data.

Att

6.2.2.2
For the

- Ex
att
Len

— On
— An
bed

6.2.2.3

6.2.2.3.

This s
Extend
conjun

By this
the cyq
followi

— The Set Input requestsicome faster than the contents of the buffers are transporte

tbute Type Visibte String(32)

4.2 Invocation of the extended output data object

invocation of the Extended Output Data object the following rules apply:

ibutes List of Output Data Elements, Output Data Description espectively Form
gth have to be set accordingly.

y one Extended Output Data object shall be invoked in azDP-slave.

n invoked.
I/0 data service specification
1 Set input

rvice shall be used by a DP-slave to pass the value of a Simple Input Data objeg
ed Input Data object to the DP Application Layer. This service shall only be U
ction with the MSO AR.

service the application pracess of the DP-slave updates the local buffer. Accor
lic buffer to buffer transpoefrtation characteristics of the used application relations
ng behavior is possible!

nded Output Data objects shall not exceed the total length~of 244 octets. The

at and

Extended Output Data object shall only be invoked if no Simple Output Data object has

t or an
sed in

ding to
hip the

d over

the|l network to the-Client and Subscribers. In this case not each value of the Inpyt Data
object provided with the Set Input service is conveyed over the network. Only thg latest
vallie is transported, others are locally overwritten.

— The Set Input'requests are issued slower than the contents of the buffers are trangported
ovgr themetwork to the Client and Subscribers. In this case each value of the Inpyt Data
object provided with the Set Input service is conveyed more than once over the network.

— If the e A4 egde e—i eg S aracaaicas A—HRe aHASPo e RS orten of the

buffers each value of the Input Data object provided 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
Result(-) S
AREP

Argunment
The argument shall convey the service specific parameters of the service fequest.

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

Input Data
This parameter contains the value of the Input Data objeet:

Result(+)
This s¢lection type parameter indicates that the service request succeeded.

Resulf(-)
This s¢lection type parameter indicates that the.Service request failed.

6.2.2.3.2 Read input

By thig service any DP-master (Class.2) can read the value of the Input Data object of
slave. [The service will only deliver. a positive result if the DP-slave is already in th
exchange mode with its assigned DP-master (Class 1). This service shall only be {

conjungtion with the MS0O AR.Table 20 shows the parameters of the service.

Table 20 — Read Input

a DP-
e data
sed in

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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(+)

This selection type parameter indicates that the service request succeeded.

Inp

ut 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.

All

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

6.2.2.3.

This s
(Class

— the
Slo|

— the|
Nu

— the
ang

This s

3 Get input

ervice shall only be used in conjunction with the MS0O AR. It is used by ‘a DP-
1) to read:

values of all Input Data objects of the assigned DP-slaves if the parameter CRE
t Number have not been used in the Get Input service request,

value of the Input Data object of a single assigned DP-slave if the paramet
mber has not been used in the Get Input service request,

value of an Input Data Element of a single assigned_ DP-slave if the parameter
Slot Number have been used in the Get Input service request.

Isochr

- if

Enlhanced Synchronized Isochronous Mode (SE),

— if th
to
Mo

— if th
Table 1

brvice may be acknowledged negatively if thes DP-master (Class 1) operates
nous Mode in the following cases:

e service request is made not within~"the allowed window of interactions

e service request is made between-the service Set Output with the parameter Fi
RUE and the next SYNCH indication in case of Buffered Synchronized Isoch
de (SE),

e addressed DP-slave is.d€activated (SC).

P1 shows the parameters of the service.

master

FP and

er Slot

CREP

in the

of the

hal set
ronous
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Table 21 — Get Input

Parameter name Req Cnf

Argument
AREP
CREP
Slot Number

cc £

Result(+)
AREP

CREP
Slot Number

= 0 0OE o

Input Data

Result(-)
AREP
CREP
Slot Number
Status

O 0O 0O =2 »w

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

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

CREP

If this parameter is present then the Thput Data object of a single DP-slave is addres

Sigt Number

If this parameter is used the’parameter CREP shall also be present.
Allgpwed values: 1 to244

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

Input Data
This parameter contains the selected value.

If t:l:is parameter is present-then an Input Data Element of a single DP-slave is addn

sed.

essed.

Resulf{7)
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-slave which are related to the MSO AR are present. This
service shall only be used in conjunction with the MS0 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.

AREP
This parameter is the local identifier of the AR which passed the indication.
CREP
This parameter is the local identifier of a single DP-slave.
6.2.2.3.5 Set output
By this service the Client application process of the DP-master (Class 1) requeg
conveyance of:
— the| values of all Output Data objects of the assigned DP=slaves if the parameter
and Slot Number have not been used in the Set Output service request,
— the| value of the Output Data object of a single assigned DP-slave if the paramet
Number has not been used in the Set Output service fequest,
— the|value of an Output Data Element of a single~assigned DP-slave if the parameter|
and Slot Number have been used in the Set Output service request.
This segrvice shall only be used in conjunction with the MS0 AR.
According to the cyclic buffer to buffertransportation characteristics the following beha
possible:

— The Set Output requests come faster than the contents of the buffers are transports

the
cor

— The¢ Set Output requests issued slower than the contents of the buffers are trans

oVveg
corj

network. In this case only the values provided with the latest Set Output serv
veyed over the network.

r the network>-n this case the values provided with each Set Output servi
veyed moréithan once over the network.

- Ift

buffers the* values provided with each Set Output service are conveyed once o
network.

e Set Qutput requests are issued synchronous with the transport of the contentg

ts the

CREP

er Slot

CREP

vior is

d over
ce are

ported
ce are

of the
er the

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

— 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),

— if the addressed 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
AREP
CREP
Slot Number
Output Data

=T 2 cc 2

Final

Result(+)
AREP
CREP
Slot Number

O 0O =2 o»n

Result(-)
AREP
CREP
Slot Number

O 0O 0O =2 o

Status

ent
jument shall convey the service specific parameters of the service request.

EP
5 parameter is the local identifier fotthe desired AR.

EP

If this parameter is present then the Output Data object of a single DP-slave is addrg

Sid
If
adg

Att
Allg

Ou
Thi

t Number
his parameter is present then an Output Data Element of a single DP-sl
ressed. If this parameter is used the parameter CREP shall also be present.

ibute Type: Unsigned8
wed values+1 to 244

fput -Data
5 parameter contains the selected value.

pssed.

ave is

Fin

al

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 error.
Allgwed values: SC, SE
6.2.2.3.6 Read output
By thigq service any DP-master (Class 2) can read acyclic the value(of the Output Data
of a DP-slave. The service will only deliver a positive result if the)DP-slave is already

data e
conjun

If the I
value
default
value

Table ]

ction with the MS0O AR.

DP-master (Class 1) changes the operation mode _to CLEAR the DP-slave shall
bf the Output Data object to a value corresponding to a safe state (e.g. zero,
value). In this case the value received with.this service may not correspond to t
f the Output Data object.

b5 shows the parameters of the service.

Table 25 — Read Output

Parameter name Req Cnf

Argument M
AREP M

Result(+) S
AREP
Output Data M

object
in the

change mode with its assigned DP-master (Class 1). This service shall only be yised in

set the
last or
he real

[0}

Rcouit(-;
AREP
Status

£ Z

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 igrconmjunctiom wittrthe MSOAR:

Table 26 shows the parameters of the service.

Table 26 — Get Output

Parameter name | Req Cnf

Argument M
AREP M

Result(+)
AREP
Output Data
Clear Flag

= 2 2 £2/@

New Flag

Result(-)
ARER M

w

Argunment
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 s¢lection type parameter indicates that the service request succeeded.

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)



https://iecnorm.com/api/?name=c384d44b61b05281c87c39090cf77e74

- 78 - IEC 61158-5-3:2014 © IEC 2014

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 sé

6.2.2.3.

This s¢rvice indicates to the application of the DP-slave that a new value for its Simple

Data opject or Extended Output Data object is present. Table 29 shiows the parameters
servicq.
Table 29 — New Output
Parameter name Ind
Argument M
AREP M
Clear Flag 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.
Cldar Flag
This parameter indi¢ates whether the value for the Output Data object is valid or cle

The¢ allowed values are shown in Table 30.

lection type parameter indicates that the service request failed.

8 New output

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 MS0O 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(+) S

AREP
Result(-) S

AREP

Status M

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

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

Clgar Command
This parameter contains the Cléar Command.

The allowed values are shown in Table 32.

Table 32 — Clear Command

Value Meaning

0 DP=miaster (Class 1) in the state OPERATE:
The values for the Output Data objects are valid.

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

e vdaiues 101 the UUTPUT Udtd ODJEeCts Shidil be Set 10 a vVdiue corresponoing 10 d sdi€ Sldle.

Sync Command
This parameter controls the Sync Operation.

The allowed values are 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-slaves shall be addresss
corjtrol command takes effect if the AND operation between the attribute ‘Group Id

of

different from zero. If the parameter Group Select is zero all assigned DP-slav

add

If the DP-master (Class 1) operates in the Isochronous Mode group 8 is not alloy

this
sta

Result(+)

This sd

Resulf(-)

This s6
St4d

This parameter provides detailed infonmation about the occurred error.

Allg

6.2.2.3.

This service indicates to_the ‘application of the DP-slave that a new value from a subq

Input [

he ARL object of the DP-slave and the Group Select parameter résults in g

ressed.

d. The

entifier

value

es are

ed for

parameter. The service request shall be confirmed negatively with an apprppriate

us value (GE).

lection type parameter indicates that the service request has been transmitted.

lection type parameter indicates that thesetvice request failed.

tus

wed values: DS, NO, IV, GE

10 New publisher data

ata object is present. Table 35 shows the parameters of the service.

Table 35 — New publisher data

scribed

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.

CR

EP

This parameter is the local identifier of the CR (Publisher) which passed the indication.
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1 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 MS0O AR.

Table 36 shows the parameters of the service.

Table 36 — Get publisher data

Parameter name Req Cnf
Argument M
AREP M
CREP M
Result(+) S
AREP M
CREP M
Data M
New Flag M
Result(-) S
AREP
CREP M
Argunjent
The argument shall convey the service spgécific parameters of the service request.
AREP
This parameter is the local identifier for the desired AR.
CREP
This parameter is the lacal identifier for the desired CR.
Resulf(+)
This selection type parameter indicates that the service request succeeded.
Data
This parameter contains the value from the subscribed Input Data object.

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(-)

Thi

s selection type parameter indicates that the service request failed.

ject is
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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 M

Argunent
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.

6.2.2.3.13 SYNCH delayed

The sgrvice SYNCH Delayed shall be passed to the application of the DP-master (Class 1)
only if[the last synchronization message was not sent within' the allowed time maxTgH. The
value ¢f the time maxTgH is contained in the relatedMS0O AR entry of the ARL of the DP-
mastern (Class 1). The service also delivers the timé€/ difference measured according|to the
followipg rules:

- |the synchronization message was sentceatrlier than |Tpp - maxTsH|
- |the synchronization message was sént later than |Tpp + maxTsH]|

Table 89 shows the parameters of the service.

Table 39 — SYNCH Delayed

Parameter name Ind
Argument M
AREP M
Shift M

Argunment
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 indication.

6.2.2.3.15 SYNCH event
The s¢rvice SYNCH Event indicates to the application of the DP-slave if

— the| DP-master (Class 1) and the DP Application Layer of the. DP-slave has sta
opgrate in the Isochronous Mode,
— thaf a new Isochronous DP cycle has been started,

— the| DP-master (Class 1) and the DP Application Layercof the DP-slave have stop
opgrate in the Isochronous Mode.

Table 41 shows the parameters of the service.

Table 41 - SYNCH Event

Parameter name Ind
Argument M
AREP M
Status M

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

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

Status

rted to

ped to

This ‘parameter 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
6.2.2.4.1 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.

6.2.2.1.2 Characteristics of a DP system with isochronous mode functionality

6.2.2.4.2.1 Basic behavior of input and output data in the isochronous mode

A DP gystem operating in the Isochronous Mode provides the following features (spec|fied at
data rdtes above 1 000 kbit/s and isochronous DP cycles between 500 us@nd 32 ms):

— all PP-Devices taking part in the Isochronous Mode functionality synchronies their ipternal
clogk system with the synchronization message SYNCH with the\{sochronous DP cy¢le;

— all DP-Devices taking part in the Isochronous Mode functiohality have to be on the same
network (Isochronous Mode functionality over multiple networks is not possible; regeaters
are| allowed);

— theljitter of SYNCH-Event.ind is less than 1 us (Jittets)within DP-slave is assumed ajs 0);

— in pach DP cycle optionally an acyclic service, of full length on the MS1 AR may be
included (request or response) and be accomplished if the there is enough time to pfocess
the|service completely before the next Isochronous DP cycle has to be started;

— the|operation of a DP-master (Class 2) an‘the same network for configuration or diggnosis
purposes is possible (the time to execute those services should be included in the cycle
timp).

In a DP system with enabled Isochronous Mode functionality DP-slaves with| basic
functiopality can be used in conjunction with synchronized DP-slaves. The Isochronoug Mode
functiopality tolerates and compgnsates communication errors like:

— faulty synchronization\*messages (SYNCH); the synchronization message may be
disfurbed at the DP-master (Class 1) at the generation or at the conveyance to the DP-
slaye or at the recegnition at the DP-slave;

— the| Isochronous’ Mode is capable to compensate the jitters of the synchronjization
mepsage produced by the DP-master (Class 1) and if present by network devicges like
repeaters;-this jitter shall be less than 1us (this includes the jitters within the DP-master
(Class 1));

— theldeviation-of-thereal-lsochronousDPcycle-to-the-ideal—hot-disturbedlsochroneus DP

us-PP-eycleto-the- L—not-distur
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.

— 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
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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.

Cyclic Cyclic |Acyclic Acyclic Spare
Service . . . .
BYNCH 1 DX Service |Service [MSG Service Time SYNCH
n
DX MSG MSG RES
DX
Cyclic i Acyclic i
Part Part
TDX TMSG
Cycle Time (T o) (/U
<= rhies|
Measured |

Cycle Time T g,

Figure 15 — Sequence of an isochronous DP ¢ycle with one DP-master (class I)

For thg Isochronous Mode the following definitions shall apply.

Tpx (Pata eXchange Time)
The time Tpx may elapse to handle~all MSO communication of one Master (Clasg 1) of
fieldbus DP.

Tpp (Data and Parameter excharnige Time = Isochronous DP cycle time)
The time Tpp may elapse to‘handle all parts of the Isochronous DP cyclic. The Isochfonous
DP cygle consists of the following parts:

— SYNCH-Event,

— cydlic services(DX),

— acyclic services (MSG),

— spdre tintTe(RES).

TMsG|(Message Time) L N o e n

The tilresTptsaay-—clapseto-handlealaeyelieservicesonthe MS+HAR{HyseaHdd MS2
AR (TpmsG2) 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:

— 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 (maxTgsH) is implementation and configuration dependent. If
the time TgH exceeds a certain limit (maxTgH) the application in the DP-master (Class 1) will
be informed with the SYNCH Delayed service indicating the measured shift.
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Jitters
Jitters may be caused due to the following reasons:
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(This definition determines the required parts for a PLL- Minimising Jitters influence, capture
drifts and compensate signal losses. It shall be used as a base for quality assurance)

— jitters caused by network components like repeaters or fibre optic interfaces

— transmission rate dependent jitters (jitters < 1 tg|T for the sender, receiver and the

network components between)

— implementation dependent reaction time in the sending and receiving station and the
network components between

— makimum deviation of Tpp in the sending and receiving station (jitters < 0,03 %~TDp)
— losges of clock signaling
— deyiation changes due to temperature and ageing (1 ppm within the range’of a minute)
— SYNCH is sent too late
RES ($pare time)
This part is defined as the rest of the time between the cyclic part, the acyclic part gnd the
Token |[handling and the next synchronization message. The duration of the spare time|(RES)
depends on the services sent in the actual Isochronous DP cycle.
6.2.2.4.2.3 Time relationships of a DP system operating in isochronous mode
Figure|16 shows the time relationships of the applications of the DP-master (Class 1) and 3
DP-sIa[/es operating in the Isochronous Mode.
EBB.'.;; er(Class 1) o~ T T '5
i ‘\\Q T marc | i
! !
! (_%\U Top I
! Application-Tasks (1, 2, 3) 1
\}
= ,\$ Tu AT1 AT2 AT3 =
s PN E —i
1 2 3
SYNCH
SYNCH |DX DX DX MSG RES
MSG
A !
! !
| T |
| o |
! !
! Tsapc !
! !
lop_siave ) !
L o e e S S S — — — — —————— ——— - — - —— {— —— — —— - — - ——— - 1

Figure 16 — Additional time relationships in a DP system operating in isochronous mode
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For the Isochronous Mode the following time definitions for the application relationships shall
be applied.

TI_MIN (Minimum Tj)
This time parameter indicates the minimum time necessary to get and update the Input Data
of an individual DP-slave.

T (Input Time)

This time is used to trigger the acquisition and update of the Input Data object in a DP-slave
operating in Isochronous Mode and may be calculated by the configuration tool. This time is
related to the end of the Isochronous DP cycle.

TO MWinimllm Tc)

This time parameter indicates the minimum time that is necessary at the end of the cyglic part
of the|lsochronous DP cycle (Tpx) to get and output the Output Data given~in: units of
TBASH |0 of an individual DP-slave.

To (Oditput Time)
This tine is used to trigger the output processing of the Output Data,ébject in a DR-slave
operat|ng in Isochronous Mode and may be calculated by the configuration tool. This fime 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 Tpj is set
to 0 (4pecial case) the DP-master (Class 1) may process input data conveyed a complete
Isochronous DP cycle before.

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 heed to process an application task completely. The settings of these cycle time
parame¢ter may be done device specific: [t)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:

- TMmAPC = TDP = TSAPC,
- Tmlapc =n-Tpp (n = 1.to 14; limited by the slave life sign).

The Tjme relationships Jof a DP system, especially of the DP-slave, operating |in the
Isochrgnous Mode js‘déscribed only for the so called compact DP-slave. To make the|model
also syitable for medular DP-slaves additional aspects have to be added. Especially the time
relationships haveto be extended and some additional time parameters may be necessary.

At least the following constraints have to be addressed:

(O [ | 41 4 4 ! ! 4 } e et
- at d TIoduldar Ur=siave Uic tie pdrdaificiels Ucperliu UTT e ptugycu it 1mouuics.

— each module may add also a time offset (each module type may have an individual time
offset).

— the setting of T| and To may be restricted.

— the device itself may add an additional time offset due to the "transfer" time of the 1/O data
between the Interface device and the modules.

6.2.2.4.2.4 Example of a DP system with optimized isochronous DP cycle

In the following example the application task 1 and 2 in the DP-master (Class 1) may be
processed in each Isochronous DP cycle completely.
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Figure 17 — DP system with optimized isochronous/DP cycle

17 shows a DP System where the sequence of the acqdisition and conveyance
ata, processing of the application task and the transfer‘and output of the Outpd
imized. This optimization reduces the necessary cycles to perform a complete
less than 3 Isochronous DP cycles and is charactefized by the following phases

se 1: acquisition and update of the value of the‘Input Data in the DP-slave,
essing of the application task 2 with the<actual value of the Input Data and tran

se 3: conveyance of the value fofZthe Output Data to the DP-slave and output
v Output Data.

odel of synchronization requires enhanced processing capabilities of the DP-

ad time in this model of synchronization is given with: Tp = Tpp + T| + TQO.

zation in the'DP-slave (Tj)
quisition_and update of the value of the Input Data of all involved DP-slaves shd
t the end of each Isochronous DP cycle as close as possible to ensure to prov
ctual-values of the Input Data.

of the
t Data
control

1) and
sfer of
5s 1),

of the

master

1) and requires an optimized scheduling in the DP-master (Class 1) and in the DP-

uld be
de the

Optim

zation in the DP-slave (TQ)

The output of the value of the Output Data of all involved DP-slaves should be done at the
end of the cyclic part (DX) of each Isochronous DP cycle as close as possible to ensure to
provide the actual values for the Output Data as soon as possible.

Optimization in the DP-master (Class 1) (T)
The processing of the application tasks in the DP-master (Class 1) may be shifted at the end
of the cyclic part of the Isochronous DP cycle (Tpx) by the parameter Tpj. At this time the
values of the Input Data of all involved DP-slaves has been update in the DP-master (Class
1). The processing of the application tasks in the DP-master (Class 1) has to be finished
within the actual Isochronous DP cycle to provide new values for the Output Data of all
involved DP-slaves to be conveyed at the next Isochronous DP cycle.
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6.2.2.4.3 Application model of the DP-master (class 1) with isochronous mode

functionality

6.2.2.4.3.1 Model variants

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) supporting the Isochronous Mode:

— Buffered Synchronized,

— Enhanced Synchronised.

The D
events
Applic

The B
and th
period

and messages to synchronies the application of the DP-master (Class 1) with
tion Layer for both synchronization mechanism.

6.2.2.4]‘.3.2 Buffered synchronized isochronous mode

ffered Synchronized model provides intermediate buffer to store~the Input Da
p Output Data for the DP-slaves during one or more Isochronous*DP cycle. Duri
the application may access these buffers to read and update‘their contents at an

This nmpechanism requires less processing performance of the\ application tasks an

synchr

At first

bnization between the application and the DP Application‘lsayer.

the application shall read the value of the Input:Data with the Get Input servi

shall update the value of the Output Data of the DP~slaves with the Set Output serv

inform
the pa
DP Ap
DP cyq
cycle.

Figure
(Class

DP Ap
Layer

the DP Application Layer to change the intermediate buffer the application has
ameter Final of the Set Output service to TRUE at the update of the last DP-slay
plication Layer exchanges the intermediate buffer at the end of the current Isoch
le. The application shall wait for the next*"SYNCH indication to start the next app
he application has to ensure the right sequence of interactions.

18 illustrates the Buffered~Synchronized Isochronous Mode at the DP-
1).

Set Output (SI. 1,
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er A
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3

Figure 18 — Buffered synchronized isochronous mode at the DP-master (class 1)
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6.2.2.4.3.3 Enhanced synchronized isochronous mode

The Enhanced Synchronized model is characterized by a well-defined sequence of
interactions between the application and the DP Application Layer of the DP-master (Class 1).
The DP Application Layer provides means to supervise the proper sequence of interactions of
the application within the Isochronous DP cycle and informs the application in case of
erroneous interactions.

Figure 19 illustrates the Mechanism of the Enhanced Synchronized Isochronous Mode.

Set Output.cnf(-) Set Output.cnf(+)
Get Input.cnf(-) VGet Input.cnf(+)

Applidation 0?.

™ ™
oe | | T T T T T
Appligation
Layer access denied valid area of access access dénied

?:IYIN DX 1 |DX2 [DX3 |MSG RES gLN DX1~DX2 [DX3 |MSG

Figure 19 — Enhanced synchronized isochronous mode at the DP-master (class 1)

This nfechanism requires enhanced processing“performance of the application tasks|and a
very clpse synchronization between the application and the DP Application Layer.

6.2.2.].4 Output data state machine description for isochronous mode

6.2.2.4.4.1 General

The bghavior of an Output Data object is defined by the Output Data and PLL state mjachine
in casqg of Isochronous Mode.

There [are several State/Machines for Input and Output Data objects. Figure 20 shows the
interactions of PLL,Jnput and Output state machine.
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A A SYNCH O.iEd

Qutput

Output Status.req
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SYNCH Event.ind
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Figure 20 — Input, output and PLL state machine interaction

includgd to ensure interoperability.

The Q

functiopality. The Output Data and PLL state<machine have interfaces to the Input Dat
machine for co-ordination purposes.

- Tr

— Ch
To

- Ch

The mjin functionalities of the Output-Data state machine are:

nsfer the received Output Data to the application on time.
bck the correct sequencé: SYNCH, New Output, read out or the Output Data

| min.

bck the Masters Sigh of Life (MLS).

The main functionalities of the PLL state machine are:

- Jitt
— Diri
- Ge

br compensation of the SYNCH-Event.ind in the DP-slave.
t compensation.

neration of a Pulse Scheme for the local application.

itput Data and PLL state machine represents a‘part of the User functionality and are

utput Data and PLL state machine provides events to other parts of thg User

n state

at To-

The synchronization primitive (SYNCH) is conveyed by a Global Control service sent as
multicast with fixed settings of the parameter Group Select and Control Command Freeze

and/or

Sync.

The synchronization (SYNCH) indicated to the application of the DP-slave may jitter, may be
lost at the conveyance to the DP-slave or may be received too late because the DP-master
(Class 1) has sent the synchronization message not in time. A PLL (built in hardware or
software) shall be used in the DP-slaves to minimize the jitters and phase shifts of the
synchronization message and to compensate the loss of synchronization messages and may
reduce the possible variation of the synchronization to a value the DP-slave operating in the
Isochronous Mode can tolerate. If the variation exceeds a certain limit the application of the

DP-sla

ve will leave the Isochronous Mode and will change to a safe state.
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The PLL in the DP-slave shall handle the following situations:

6.2.2.
6.2.2.4

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

The jitters of the synchronization message at the DP-slave have to be smoothed by the
PLL. If the jitters exceed a certain limit, the PLL will recognize a lost clock.

Synchronization messages lost due to bus disturbances (the multicast may not be retried)
have to be compensated.

Drift: After the start-up the Master will send Synchronization Messages. A DP-slave has to
adjust the local time Tpp to the Masters Tpp. At first SYNCH the Window shall be set to
first Window, which is at least TpLL w*n1+Tpp*n2 (n1>1, n2>0,000 3). 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 Tp L W. The PLL shall enter the normal
Operatinrg—mede—neow—Additional—Dr dae—teo—temperature—ehange—oer—ageirg—ywill be
adjlsted in the normal operating mode. Drift changes or Jitters should result in>@ small
chgnge of the Tpp. To minimize changes in Tpp drift changes and Jitters shallbe 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 andthe DP-master
(Class 1) have to have an individual time shift to be synchronised withhthe DP-slavg which
haye the longest line delay.

4.2 Primitive definitions

4.2.1 Primitives exchanged between the AL and the PLL state machine

Table 43 — Primitives issued by the ALto the PLL state machine

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 Service Specification|of the

Outpuff Data object (see 6.2:2.3).

6.2.2.4.4.2.2 Primitives exchanged between the user and the PLL state machine

Table 44 show, the primitive exchanged between the User and the PLL state machine.

Table 44 — Primitives issued by the user to the PLL state machine

Primitive Name Source Associated parameters Functions

SYNCH Status.ind PLL Status Reports change of Operation Mode,

Warnings and Errors

PULSE.ind PLL Signal for Application Process to start

a new cycle. This signal can be
subdivided from TDP (see Figure 16,
TSAPC).

The parameter Status used with the primitive SYNCH Status.ind reports the different
operation mode changes, warnings and errors. Table 45 shows the allowed values of Status.


https://iecnorm.com/api/?name=c384d44b61b05281c87c39090cf77e74

IEC 61158-5-3:2014 © IEC 2014 -93 -

Table 45 — Allowed values of Status

Value Source Meaning
PLL_STOP PLL PLL is stopped Device has to be resynchronized
PLL_SYNCH_ERR PLL PLL detects Synchronization Errors and has to be resynchronized
PLL_SYNCHED PLL PLL is synchronized with the Masters SYNCH

OUTPUT_SEQUENCE |Output |Output detects Sequence errors (Violation of the sequence: SYNCH > 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 Primitives exchanged between the user and the input state_machjne

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

Table 46 — Primitives issued by the user to the input state-tmachine

Primitive Name Source Associated parameters Functions
SYNCH In Input Coliects 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 machinje.

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

Primitive Name Source Associated parameters Functions

SYNCH Out Output Pass the Output Buffer to the Qutput
User Data

6.2.2.4.4.2.5 Primitives exchanged between the output state machine and the PLL
state machine

Table #8 and Table 49,show the primitive exchanged between the Output state machipe and
the PLL state machine.

Table' 48 — Primitives issued by the PLL to the output state machine

Primitive Name Source Associated parameters Functions
Start_0O.ind PLL Start Output Data processing
SYNCH_O.ind PLL Trigger Signal for Output Data

Processing

Table 49 — Primitives issued by the output to the PLL state machine

Primitive Name Source Associated parameters Functions

Output_Status.req Output Status Report Status of Output Data
processing

The parameter Status used with the primitive Output_Status.req reports the different warnings
and errors.
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Primitives exchanged between the input state machine and the PLL

Table 50 shows the primitive exchanged between the Input state machine and the PLL 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_l.ind

PLL

Trigger Signal for Input Data

FTrocessing

6.2.2.4.4.2.7

Table

state mpachine.

Primitives exchanged between the input state machine and fthe o
state machine

61 shows the primitive exchanged between the Input state magchine and the

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

utput

Output

Primitive Name

Source

Associated parameters

Functions

Start I.

nd

Output

Start Output Data processing

6.2.2.4.4.2.8

Table

Primitives exchanged between the AL and the output state mach

b2 shows the primitive exchanged between’ the Output state machine and AL.

Table 52 — Primitives issuediby the output state machine to the AL

ne

Primitive Name Source Associated parameters Functions
Get Odtput.req Output AREP
Table $3 shows the primitive exchanged between the AL and Output state machine.

Table 53 —Primitives issued by the AL to the output state machine

Primitive(Name Source Associated parameters Functions

Get Oytput.cnf AL AREP
Output Data
Clear Flag
New Flag

New Output.ind AL AREP
Clear Flag

6.2.2.4.4.2.9 Primitives exchanged between the input state machine and the AL

Table 54 shows the primitive exchanged between the Input state machine and the AL.

Table 54 — Primitives issued by the input state machine to the AL

Primitive Name

Source

Associated parameters

Functions

Set Input.req

Input

AREP
Input Data
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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 Local variable definitions of PLL

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

w
This local variable contains the current value of the window. The window is used to detect a
valid SYNCH Event.ind.

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

countjerror
This local variable contains the current value of the weighted €rrors in relation to the YNCH
Event.ind within the window.

RUN
This local variable indicates that the Output State Machine is already started.

cnt
This local variable contains the current value of the segment counter.

seg
This local variable contains the current value of the segment time (=Tdp_n/m).

nd and
.ind. If
event.
This is
a time
interval.
N_error

This local constant is used to weight the synchronization errors and the synchronization
success. A factor of 2 means that 2 SYNCH Event.ind are needed to compensate a
synchronization error.

m
This local constant is used to subdivide Tdp_n.

6.2.2.4.4.5 Local function

NOTE Some of these functions are also used by the Output and Input state machine.
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inc(x)

if (x=LIMIT) 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.
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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).

adjust_Tdp(Tdp_n, error)

Adapt Tdp_n to a change of Tdp. To avoid unnecessary changes due to Jitters an error |

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

K

y

Wait_first SYNCH

15,16
|4

y

Wait_Startup

o]

Wait_next SYNCH

13,1 7,18

10,1

should

Wait_Operate

19,26

Figure 21

6.2.2.4.4.7 PLL state table

— PLL state diagram

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

# |Current State Event Next State

ICondition
=>Action

Wal

it_Start_PLL

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

Wait_Start_PLL

any_state

Started.ind(AREP)
=>

W := first_Window
Tdp_n:=Tdp
RUN:=0
count_error :=0

Wait_first SYNCH

any

| state

Stopped.ind(AREP)

=>

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

Wait_Start \PL

—

any

| state

Output Status.req(Status)

=>

SYNCH Status.ind(Status)

if (Status = OUTPUT_RESETMLS) Stop_l.ind endif

any_state

w4

t first SYNCH

SYNCH Event.ind(AREP,Status)
=>

start TimerW(Tdp_n-W)

Wait_Startup

t_Startup

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

=>

count_error := count_error + 1

Wait_Startup

t_Startup

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

=>

Status := PLL_SYNCH_ERR

W := first_Window
Tdp_n:=Tdp

count_error :=0

start TimerW(Tdp_n-W)

SYNCH Status.ind(Status)
Stop_L.ind

Wait_first_SY

NCH

t_Startup

TimerW expired
=>

start TimerW,(2*W)

Wait_next_SY]

NCH

W3

t_next_ SYNCH

SYNCH.Event.ind(AREP,Status)

W > Tplw

=>

Tdp_n:= adjust_Tdp(Tdp_n ,(TimerW-W))
W:=reduce_Window(W)

start TimerW(Tdp_n-TimerW)

Wait_Startup

10

w4

t_next SYNGH

SYNCH Event.ind(AREP,Status)
/W = Tpllw
=>

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

Wait_Operate

count_error := Ostart TimerW(Tdp_n-TimerW)

11

Wait_next_SYNCH

TimerW expired

/count_error < e_limit

=>

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

Wait_Operate

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

13 |Wait_next_ SYNCH |TimerP expired Wait_next_ SYNCH
/ent<m

=>

cnt:= cnt+1

Start TimerP(Seg)
PULSE.ind

14  [Wait_next SYNCH |TimerP expired Wait_next SYNCH
/ent=m
=>

PULSE.ind

15 |Wait_Operate SYNCH Event.ind(AREP,Status) Wait_Startup
Jcount_error < e_limit

=>

count_error := count_error + 1

16 |Walit_Operate SYNCH Event.ind(AREP,Status) Wait Startup
/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

17 |Walit_Operate TimerW expired Wait_next_SY|NCH
/RUN =1

=>

cnt:=1

Seg = (Tdp_n)/m

Start TimerP(W+Delay)
Start TimerW(2*W)
SYNCH_l.ind
SYNCH_O.ind

18 |Wdit_Operate TimerW expired Wait_next_SYNCH
/RUN =0

=>

Status := PLL_SYNCHED
cnt:=1

Seg = (Tdp_n)/m

Start TimerR(W+Delay)
RUN:= 1

Start TimerW (2*W)

Staft "O.ind

SYNCH_l.ind
SYNCH_O.ind
SYNCH_Status.ind(Status)

19 |Walit_Operate TimerP expired Wait_Operate
/ent<m

=>

cnt:= cnt+1

Start TimerP(Seg)

PULSETd

20 |Wait_Operate TimerP expired Wait_Operate
/ent=m
=>

PULSE.ind

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

MLS_e

rror_counter

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

TMAPC_counter
This local variable contains the current value of the number of cycles since the last MLS

update.

old_MLS
This local variable contains the value of the last MLS.

it_first MLS Start-up of MLS
it next MLS Wait for next following Start-up MLS
it MLS Wait for MLS during normal operation

This Idcal variable contains the values of the Output Data received. It contains an optional

MLS which contains the live sign. If this\ variable is not present the| State
MLS” has no Action.

This Idcal timer contains the current value of(the time between a SYNCH Event.ind and the

This Idcal timer contains the current(value of the time between a SYNCH Event.ind gnd the

transfdr of the Output_Data to thenOutput State Machine.

6.2.2.4.4.9 Local constant'definitions

limit

This I;Tcal constant limits the number of acceptable output update errors during p time
interva|

n

This Iqcal 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.

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
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6.2.2.4.4.11 OUTPUT state diagram

Figure 22 shows the state diagram of the OUTPUT state machine.
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Wait_To
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any_state

~

Wait_Outp

14,15 6

Check_MLS

Figure 22 — OUTPUT state diagram

6.2.2.4.4.12 OUTPUT state table

Table 57 shows the states of an 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

Wait-Start

New_Output.ind (AREP, Clear Flaq)

Wait-Start

/wrong_output_upd = limit

=>

Status := OUTPUT_SEQUENCE
Output_Status.req (Status)

Wgit_New_Outp

New_Output.ind (AREP, Clear_Flag)
=>
if (wrong_output_upd>0) wrong_output_upd= wrong_output_upd-1

Wait_(To-Tq_min)

Wgit_New_Outp

Timer(To-To_min) expired
/wrong_output_upd < limit

=>

wrong_output_upd= wrong_output_upd+n

Check_MLS|

Wgit_New_Outp

Timer(To-To_min) expired
/wrong_output_upd = limit

=>

Status := OUTPUT_SEQUENCE
Output_Status.req (Status)

Check_MLS]

Wgjt_(To-To_min)

Timer(To-To_min) expired
=>
Get_Output.req(AREP)

Wait_Outp

W4it_(To-To_min)

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

=>

wrong_output_upd= wrong_output_upd+n

Wait_(To-Tq_min)

Wgit_(To-To_min)

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

=>

Status := OUTPUT-SEQUENCE
Output_Status-req\(Status)

Wait_(To-Td_min)

10

Wait_To

TimerTo expired
=>

SYNGH Out

Wait-Start

1"

Wgit_To

New_Odutput.ind (AREP, Clear_Flag)
{wrong_output_upd < limit

=>

wrong_output_upd= wrong_output_upd+n

Wait_To

12

Wait_To

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

=>

Status := OUTPUT_SEQUENCE

Wait_To

Orbtorb O (Obat o)
THiput_StiatuSTeq(Status)

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

bok_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 + n_error

Wait, Fo

19

Ch

Lok_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_first. MLS
Status:=OUTPUT_RESETMLS
TMAPC_counter:=0
MLS_error_counter:=0

old_MLS:=0

MLS_start_counter:=0
Output_Status.req (Status)

Wait_To

20

Ch

bck_MLS

/MLS_State = Wait “next_MLS
O_Buffer.MLS =ine/LS(old_MLS)
& TMAPC_colnter = MLS_factor
& MLS_start_counter < n_MLS
=>

MLS /State := Wait_next_MLS
TMAPE”_counter:=0

if (MLS_error_counter >0) MLS_error_counter := MLS_error_counter —1

old_MLS:=MLS
inc(MLS_start_counter)

Wait_To

21

Ch

bck_MLS

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

Wait_To

&MLS—start—counter=—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
HA-S—State—=Wat—ES
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_MLS

TMAPC_counter:=0

if ( MLS_error_counter >0) MLS_error_counter = MLS_error_counter —1
old_MLS:=0O_Buffer.MLS

6.2.2.4.5 Behavior of the input data object

For pefformance reasons, the value of thé’Input Data object should be transferred on ¢hange
as fasfl as possible to the MSO buffer for transmission. The speed and the jitters of this|action
is a performance parameter of a DP-slave. This parameter determines the freeze accuracy.

For highly synchronized DP-&:slaves, this action should be executed always at thel same
moment of time before the Freeze Command. This requires that a Freeze Command (will be
sent cyclically.

6.2.2.4.6 Input data state machine description for isochronous mode
6.2.2.4.6.1 Local variable definitions of input
AREP

This localvariable 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 an 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.

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.
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6.2.2.4.6.2 INPUT state diagram

Figure 23 shows the state diagram of the INPUT state machine.
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Wait\nput

any_State

Figure 23 — INPUT state diagram

6.2.2.4.6.3 INPUT state table

Table $8 shows the'states of an 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_l.ind Wait_(TDP-Ti)

=>
Start Timer(TDP-Ti)
Start TimerTix

3 Wait_(TDP-Ti) |Timer(TDP-Ti) expired Wait_Tix
SYNCH_In
4 Wqit_Tix TimerTix expired Wait) Inpyit

=>

Input_Data:= |_Buffer
Input_Data.SLS:= inc_LS(SLS)
Set_Input.req (AREP,Input_Data)

5 Wwdit_Input Set_Input.cnf(AREP) Wait-Syn¢
=>

6 any_State Stop_l.ind Wait_Staft
=>
SLS:=0

6.2.3 Diagnosis ASE
6.2.3.1 Overview

In the| DP Application Layer environment, thé Diagnosis ASE of a DP-slave co¢ntains
Diagngsis objects that are used to report the status of the Default Application Process| of the
DP-slajve and the modules which are partiof the configuration. The Diagnosis ASE defines
attribufes of the Diagnosis objects and\provides a set of local services used to set gnd get
their values. The following Diagnosis ©bjects are defined:

— Deyice Related Diagnosis object,
— Status object,

— Module Status Data object,

— DXB-Link Status abject,

— ldeptifier Related*Diagnosis object,
— Channel Related Diagnosis object.

The application of a DP-slave may provide the value of one or several Diagnosis objgcts to
the MSOAR. The DP-slave shall provide only the values of those Diagnosis objects |whose
values have changed since thelr tastproviston. The DP-stave may ndicate (with the
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-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 nhjnhfe of a eingln DP-slave

The DIP-master (Class 2) communicates via the MS0O AR with the Diagnosis objects™of 4

DP-sla

e.

Furthefmore additional Diagnosis information (attributes of the MS0O AR object) is provi

the DH
servicq.

Application Layer as parameters of the Get Slave Diag service ‘and Read Slav

The fgrmal description of the various Diagnosis objects is presented next, followe

description of its services.
6.2.3.2 Diagnosis class specification
6.2.3.2.1 Device related diagnosis class specification

6.2.3.2.1.1 Template

The Dg¢vice Related Diagnosis object is deseribed by the following template:

single

ded by
e Diag

i by a

DP ASE: Diagnosis ASE

CLASS| Device Related Diagnosis
CLASS|ID: not used

PARENT CLASS: TOR

ATTRIBUTES:

1. (m) Key Attribute: . Implicit

2. (m) Attribute: Device Related Data Description
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
6.2.3.2.1.2 Attributes

Implicjt

The attribute Implicit indicates that the Device Related Diagnosis object is implicitly

address

Device

ed by the services.

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.
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Invocation of the device related diagnosis object

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

considered:

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

6.2.3.2.2.1

This cl

Identifier related diagnosis class specification

Template

Key Attribute:

Attribute:
Attribute:

OpsService:
OpsService:
OpsService:
OpsService:

Attributes

Diagnosis ASE

Identifier Related Diagnosis

not used
TOP

Implicit

List of Identifier Status

Identifier Status

Set Slave Diag
Get Slave Diag
Read Slave Diag
New Slave Diag

ss specifies the state of the modules which are part of the configuration. Eac
¢ exists or no module is placed. A bit set to TRUE indicates, aymodule failun

¢ failure exists, the values of the Input Data object and/or the Qutput Data object
¢ are set to the default value by the DP-slave.

bntifier Related Diagnosis object is described by the following template:

has an error the first element of the List of Identifier Status has the value 1.

The allowed values are shown in Table 59.

Table 59 — Identifier status

Value

Meaning

0

Module in operation.

1

Module not in operation.

h bit is
related
e. If a
of this

plicitly

nodule
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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:

— 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 AS 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

ldentiflier

This kpy attribute is composed of Identifier Number and Channel Number to indicate the
source| of the Channel Related Diagnosis @bject.

Allowef values: 0 to 63, 0 to 63
Channlel Type
This aftribute indicates the channel-size to which the Channel Related Diagnosis ohject is

related.

The allowed values are‘'shown in Table 60.

Table 60 — Channel type

Value | Meaning

0 unspecific

=

1 bit
2 bit
4 bit

octet

word

(o2 ¢, B (N - IRV I I\

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 Input channel

2 Output channel

3 Bi-directional channel

Error Type

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

The allowed values are shown 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 following~rule sh
considpred:

— Seyeral Channel Related Diagnosis objects may be invoked in a DR<Slave.
6.2.3.2.4 Status class specification

6.2.3.2.4.1 Template

The st
(Class

Allowe

The all

1). The status model is slot based.

s object is described by the following template:
Diagnosis ASE

: Status

ID: not used

T CLASS: TOP

UTES:

(m) Key Attributes: Identifier

(m) Attribute: Status  Specifier

(o) Attribute: Status Data Description

ES:

(m) OpsService: Set Slave Diag
(m) OpsService: Get Slave Diag
(o) OpsService; Read Slave Diag

(o) OpsService: New Slave Diag
4.2 Attributes
ier

d values for Slot Number: 0 to 254

owed 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

htus model allows the transfer of status messages¢from the 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 attribd FRay—€6 i SimptePata—beseriptionroran—Array-Pata—beseription or a
Record Data Description. For data description the template given in IEC 61158-5-105| 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:

— Status objects shall be used only if the device attribute DPV1 = TRUE
— Seyeral Status objects may be invoked in a DP-slave.

— A $tatus object shall not exceed the total length of 59 octets. The attribute Status Data
Description has to be set accordingly.

6.2.3.2.5 Module status data class specification
6.2.3.2.5.1 Template

This clpss specifies the status of the modulescwhich are part of the configuration.

The Module Status Data object is described by the following template:

DP ASE: Diagnosis ASE
CLASS]: Module Status Data
CLASS|ID: not-used

PARENT CLASS: TOP

ATTRIBUTES:

1. (m) Key Attributes " Implicit

2. (m) Attribute: Status Specifier

3. (m) Attribute: List of Module Status
3.1. (m) Attribute: Module Status
SERVICGES:

1. (m) _QOpsService: Set Slave Diag

2. (m) OpsService: Get Slave Diag

3. (@) " OpsService: Read Slave Diag

4. (0)” 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
This attribute specifies additional status information for each module. The first elen

the)

list contains the status of the first module (Slot Number 1).

The allowed values are shown in Table 65.

Table 65 — Module status

hent of

Malue Meaning

0 data valid

(inputs not accessible or outputs cannot be set, e.g. due to-short circuit or overload)

1 data invalid - signal error: the data of the corresponding modute“are not valid due to an errof

2 data invalid - wrong module: the data of the corresponding module are not valid, due to a
wrong module in place

3 data invalid - no module: the data of the corresponding module are not valid because there
no module in place

6.2.3.2

For the

5.3 Invocation of the module status data object

invocation of the Module Status-Data object the following rules apply:

— The Module Status Data objectshall be used only if the device attribute DPV1 = TR

— Onl|y one Module Status Datarobject shall be invoked in a DP-slave.

— The¢ Module Status Data object shall not exceed the total length of 59 octets.

6.2.3.2.6 DXB-link 'status class specification

6.2.3.2.6.1 Template

This ¢lass specifies the status of the DXB-Links (Publisher/Subscriber relatiopships)
contained in the DXB-Linktable at the Subscriber.

The DXB=timk—Statusobjectshattbeused=accordingthefottowingrutes:

— 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

dat

a 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).
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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:

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

SERVIGES:

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 addressed

servicq

Statu
This a

The all

List of

S.

Specifier
ribute specifies additional status information.

owed values are shown in Table 66.

Table 66 — Status“specifier

Value Meaning
0 nofurther differentiation
1 status appears
2 status disappears

DXB-Link Status

This aftribute is composed,of the following list elements:

Pu
Thi

Att

Allg

blisher Address
s attribute indicates the DL-address of the corresponding Publisher.

ibute Type:~Unsigned8

wed-values: 0 to 125

Link Status

This attribute indicates the status of the related DXB-Link.

The allowed values are shown in Table 67.

Table 67 — Link status

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

by the
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Link Error
This attribute indicates detailed information about the failure of the related DXB-Link.

Th

e allowed values are shown in Table 68.

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 thg invocation of the DXB-Link Status object the following rules apply:

— The¢ DXB-Link Status object shall be used only if the device attribute DRV1 is set to

— On

y one DXB-Link Status object shall be invoked in a DP-slave.

TRUE.

— The¢ DXB-Link Status object shall not exceed the total length 6f)59 octets. The aftribute

Lis

of DXB-Link Status has to be set accordingly.

6.2.3.3 Diagnosis service specification

6.2.3.3.1 Set slave diag

This sg¢rvice shall be used by a DP-slave to pass the values of the Diagnosis objects|to the

DP Ap
length

the log

behavipr is possible:

- Th

plication Layer. The overall transmitted diagnosis information shall not exceed the total
of 238 octets. By this service the Serveffapplication process of the DP-slave updates
al buffer. According to the buffer to buffer characteristics of the MSO AR the following

Set Slave Diag requests come, faster than the contents of the buffers are trangported

ovgr the network. In this case not each value of the Diagnosis objects provided with the
Sef{ Slave Diag service is onveyed over the network. Only the latest valu
tramsported, others are logally overwritten.

— Th
tra
wit

PS are

Set Slave Diag wrequests issued slower than the contents of the buffers are

 the Set SlaveDidg service are conveyed more than once over the network.

sported over the~network. In this case the values of the Diagnosis objects provided

— If the Set Slave.-Diag requests are issued synchronous with the transport of the contents of
the| buffers €ach value of the Diagnosis objects provided with the Set Slave Diag
are| conveyed over the network.

This s¢rvice“shall only be used in conjunction with the MS0O AR.

service

Table 69 shows the parameters of the service.
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Table 69 — Set Slave Diag

Parameter name Cnf

A
[
Ee]

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
Identifier Number
Channel Number
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
Module Status
DXB-Link Status
Status Spegifier
List of DXB-Link Status
PUblisher Address
Link Status
Link Error

c 2E 2= =2Cc2g2=2Cc2g2gePY c 22222 Cc 2 (g CCcogg ek

Revision Number

Result S
AREP 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.

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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Table 70 — Ext Diag Flag

Value Meaning

TRUE The device is in state diagnosis. Thus exist at least one important diagnosis (such
as short circuit) item.

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 The device is NOT in state diagnosis. Thus, no important diagnosis entry exists.

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.

Ex{ Diag Overflow
This Boolean parameter indicates that the values of all Diagnosis objects witha changed
valtie could not been provided with this Set Slave Diag service request.
In ¢ase of an overflow condition it is only allowed to truncate at Diagnosis-object limjts.
Allgwed values: TRUE, FALSE
Ex{ Diag Data
This parameter is composed of the following items.
Device Related Diagnosis Data
This parameter contains the value of the DeviCe Related Diagnosis objeqgt (this
parameter shall be used only if DPV1 = FALSE);
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 of the Idgntifier
Related Diagnosis object.
List of Channel Related Diagnosis Data
This parameter is composed of the following list elements:
Identifier Number
This parametericontains the value of the attribute Identifier Number of one Channel
Related Diagnosis object.
Channel:Number
This-parameter contains the value of the attribute Channel Number of one Channel
Related Diagnosis object.
Channel Type
This palalllctcl contains—the—vatve—ofthe—attribute—Channet Typc oforre—€hannel

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
object.

Status
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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 subnarameters:
L Ll ~J Ll

Status Specifier
This parameter contains the value of the attribute Status Specifier ¢f the Module
Status Data object.

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.

DXB-Link Status
This parameter is composed of the following subjparameters:

Status Specifier
This parameter contains the value of the attribute Status Specifier of the DXB-Link
Status object.

List of DXB-Link Status
This parameter is composed.ofithe following list elements:

Publisher Address
This parameter contains the value of the attribute Publisher Address |of the
DXB-Link Status object.

Link Status
This parameter contains the value of the attribute Link Status of the DXB-Link
Status object.

Link-Error
This parameter contains the value of the attribute Link Error of the DXB-Link
Status object.

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 MS0O 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

Station Not Existent

Invalid Slave Response

Master Lock

Ext Diag Overflow
Ext Diag Flag

Ext Diag ,Data

Deviee\Related Diagnosis Data

Listjof Identifier Status

Identifier Status

List of Channel Related Diagnosis Data

Identifier Number

Channel Number

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 2 cg g CcEgEggsEeE<cCc2CcocoEgEgEgEEgEgEgEEgEEEZLEEZE E<ZCETEE &EZTRESE<SEE=EEEODEOO
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Parameter name

Req

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
TOH started
Red Status2
Role
HW Defect
Data Exchahge
Safe State
DL Initialised
TOH started
Prm Command Ack
Seq Number
Function
Primary Request

MS1 Command

Check Properties
Master State Clear
Red Status1
Role
HW Defect
Data Exchange
Master State Clear
DL Initialied
TOH started
Red Status2
Role

=T =2 2 gL LK< EECEEZE=EZEnwn gL gL ELgEEEgLgEEEgEEE<LEE:EEZEZTTZTZIEE S 2 njcgegg g (g cCc g
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Parameter name Req Cnf

HW Defect

Data Exchange
Master State Clear
DL Initialised

TOH started

c 2= £

Revision Number

Result(-) S
AREP
CREP M
Argunjent
The argument shall convey the service specific parameters of the service reguest.
AREP
This parameter is the local identifier for the desired AR.
CREP
If this parameter is present then the Diagnosis objects of @ single DP-slave are read)|
Result(+)
This s¢lection type parameter indicates that the service request succeeded.

List of Diag Data

Thi

5 parameter is composed of the followingdist elements:

Prm Req
This parameter contains the valuelof the attribute Prm Req of the MS0O ARL entfry of a
DP-slave.

Prm Fault
This parameter contains\the value of the attribute Prm Fault of the MSO ARL enfry of a
DP-slave.

Cfg Fault
This parameter-contains the value of the attribute Cfg Fault of the MSO ARL enfry of a
DP-slave.

Not Supported
This parameter contains 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 MSO 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
This parameter contains the value of the attribute Freeze Mode of the MS0O 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 of the of the.felated
CRL entry of the correspondent DP-slave of the DP-master (Class 1).

Station Non Existent
This parameter contains the value of the attribute Station Non Existent of the felated
CRL entry of the correspondent DP-slave of the DP-master (Class 1).

Invalid Slave Response
This parameter contains the value of the attribute Invalid-Slave Response |of the
related CRL entry of the correspondent DP-slave of the DP-master (Class 1).

Master Lock
This parameter indicates whether the DP-slave is docked by a DP-master. If the Master
Lock parameter is TRUE the DP-slave is Jlocked by another DP-master. |If the
parameter is False the DP-slave is not locked by another DP-master (Class 1).

Ext Diag Overflow
This Boolean parameter contains the yvalue of the parameter Ext Diag Overflow| of the
Set Slave Diag service if not all \dé€livered values of the Diagnosis objeqdts are
contained in this service confirpation. This parameter contains the value [of the
attribute Ext Diag Overflow of the related CRL entry of the correspondent DP-s|ave of
the DP-master (Class 1) ifxhot all delivered values of the Diagnosis objegts are
contained in this service confirmation due to storage problems.

Attribute Type: Boolean

Allowed values: TRUE, FALSE

n 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 Sef Slave
Diag-service of a 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 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 of the
Identifier Related Diagnosis object of a DP-slave.

List of Channel Related Diagnosis Data
This parameter is composed of the following list elements:
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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 IO Type of one [Channel
Related Diagnosis object of a DP-slave.

Error Type
This parameter contains the value of the attribute Error Typeyof one Channel
Related Diagnosis object of a DP-slave.

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 of a DP-slave.

Status Type
This parameter contains the value of\the attribute Status Type of one [Status
object of a DP-slave.

Status Specifier
This parameter contains the>value of the attribute Status Specifier of one|Status
object of a DP-slave.

Status Data
This parameter contains the value of one Status object of a DP-slave.

Module Status Data
This parametefis'composed of the following subparameters:

Status ‘Specifier
Thisswparameter contains the value of the attribute Status Specifier |of the
Module Status Data object of a 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 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:


https://iecnorm.com/api/?name=c384d44b61b05281c87c39090cf77e74

Red Di .

This parameter is composed of the following subparameters:

-122 - IEC 61158-5-3:2014 © IEC 2014

Publisher Address
This parameter contains the value of the attribute Publisher Address
DXB-Link Status object of a DP-slave.

Link Status

of the

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 Status

This selection type parameter indicates that the parameter ‘Red Dig
contains the diagnosis information of the redundant commuhfication intg
of a redundant DP-Slave. This parameter is composédy of the fo
subparameters:

Seq Number
This parameter contains the Sequence Number necessary for the
identification of the received Red Status.

Allowed values: 0 to 31

Function
This parameter is composed of thexfollowing subparameters:

Primary Request
This Boolean parameter*set to TRUE indicates that a Primary R
was executed at this*communication interface. This parameter

gnosis
rfaces
lowing

unique

equest
set to

FALSE indicates-\that no Primary Request was executed at this

communication.interface.
Allowed vallies: TRUE, FALSE

MS1 Command
Thissparameter indicates if a MS1 Command like Start MS1, Stoy

b MS1,

Reset MS1 or no MS1 Command was executed at this communjication

interface.
Allowed values: Start MS1, Stop MS1, Reset MS1, no Action

Check Properties
This Boolean parameter set to TRUE indicates that a Check Pro

perties

rnqnnef was executed at this communication interface  This par

meter

set to FALSE indicates that no Check Properties request was ex
at this communication interface.

Allowed values: TRUE, FALSE

Master State Clear

ecuted

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-
(Class 1) have sent no Master State Clear command.

Allowed values: TRUE, FALSE

Master
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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 that an HW) Defect|of this
communication interface has been detected.

Allowed values: TRUE, FALSE

Data Exchange
This Boolean parameter set to TRUE indicates that this communiication
interface is in the data exchange state.

Allowed values: TRUE, FALSE

Safe State
This Boolean parameter set ta~TRUE indicates that this communiication
interface is in the Fail Safe-state.

Allowed values: TRUE, FALSE

DL Initialised
This Boolean parameter set to TRUE indicates that the DL paramleter of
this communigation 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 second (redyndant)
communication interface of a redundant DP-Slave. This parameéeter 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

other

other

DL Initialised
This Boolean parameter set to TRUE indicates that the DLcparam
the other communication interface has been loaded.

Allowed values: TRUE, FALSE

TOH started
This Boolean parameter set to TRUE indicatés that the Outpu
Timer of this communication interface has been started.

Allowed values: TRUE, FALSE

Prm Command Ack
This selection type parameter indicatesthat the parameter Red Dig
contains the acknowledgment of a previously received Prm Command
parameter is composed of the following subparameters:

Seq Number
This parameter contains-the Sequence Number necessary for the
identification of the received Prm Command Ack.

Allowed values: 0 to31

Function
This parameter is composed of the following subparameters:

Primary Request
This Boolean parameter set to TRUE indicates that a Primary R
was executed at this communication interface. This parameter

eter of

t Hold

ghosis
. This

unique

equest
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 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 that this comnunfication
interface acts as the primary interface. This parameter setto Backup
indicates that this communication interface acts as the Backup intgrface.
This parameter set to Power On indicates that the aSsignment|of the
roles between the two communication interfaces is nabfinished yef ( 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 this
communication interface has been detected.

Allowed values: TRUE, FALSE

Data Exchange
This Boolean parameter@et to TRUE indicates that this communiication
interface is in the data_exchange state.

Allowed values: TRUE, FALSE

Safe State
This Boolean parameter set to TRUE indicates that this communiication
interfacelis in the Fail Safe state.

Allowed values: TRUE, FALSE

DL Initialised
This Boolean parameter set to TRUE indicates that the DL paramleter 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 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

Resulf(-)

This s¢lection type parameter indicates that the service request failed.

6.2.3.3.3

This service may~be used by a DP-master (Class 2) to read acyclic the values
Diagndsis objects of one DP-slave via a MSO AR. Additionally the Read Slave Diag
providFTs the /diagnosis information provided by the DP Application Layer of the DP-sla

the D

Revision Number
This parameter containsthe actual value of the Revision Number.

-master (Class 2).

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 that the DL param
the other communication interface hds been loaded.

Allowed values: TRUE, FALSE

TOH started
This Boolean parameter.set to TRUE indicates that the Outpu
Timer of this communication interface has been started.

Allowed values: TRUE, FALSE

Read slave diag

other

eter of

t Hold

of the
service
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

Req

(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 Diagnosis Data
Identifier Number
Channel Number
Channel Type
10 Type
Error Type
List of Status Data
Slot Number
Status Type
Status Specifier
Status\Data
Medule Status Data
Status Specifier
List of Module Status
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

=T 22 =2 =2 nc 2222 CECEZ2ZEZEZ2CE2EEE2TE2CcEEgEEEZ2=E2Cc2CcCc <2222 geEgs<gg<gesxe
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Parameter name

Req

(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 Request
MS1 Command
Check Properties
Master State Clear
Red Status1
Role
HW Defect
Data Exchahge
Master State Clear
DL Initialied
TOH started
Red Status2
Role
HW Defect
Data Exchange

Master State Clear

Argument

DL Initialised
TOH started

Revision Number

Result(-)
AREP
Status

c2=TETEEZI=ZEZZE2ZEZZE2E2ZEZTEZCZTEZTECZEZTECZTEZCZTE2<E2=2n g2 EgEsgsggeg e

w

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 the MSO ARL gntry of
the selected DP-slave.

Cfg Fault
This parameter contains the value of the attribute Cfg Fault of the<MS0 ARL ¢ntry of
the selected DP-slave.

Not Supported
This parameter contains the value of the attribute Not Suppoarted of the MS0O ARL entry
of the selected DP-slave.

Station Not Ready
This parameter contains the value of the attribute) Station Not Ready of the M§0 ARL
entry of the selected DP-slave.

Stat Diag
This parameter contains the value of the“attribute Stat Diag of the MSO ARL ¢ntry of
the selected DP-slave.

WD On
This parameter contains the yalue of the attribute WD On of the MSO ARL entry| of the
selected DP-slave.

Sync Mode
This parameter contains the value of the attribute Sync Mode of the MS0 ARL gntry of
the selected DP-slave.

Freeze Mode
This paranretér contains the value of the attribute Freeze Mode of the MSO ARL entry
of the selected DP-slave.

Master Add
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 Status |of the
Identifier Related Diagnosis object of the selected DP-slave,

List of Channel Related Diagnosis Data
This parameter is composed of the following list elements;

Identifier Number
This parameter contains the value of the attribuite Identifier Number pf one
Channel Related Diagnosis object of the selected DP-slave.

Channel Number
This parameter contains the value .of ‘the attribute Channel Number pf one
Channel Related Diagnosis object af.the selected DP-slave.

Channel Type
This parameter contains the value of the attribute Channel Type of one Channel
Related Diagnosis object efithe selected DP-slave.

10 Type
This parameter contains the value of the attribute IO Type of one Channel
Related Diagnosistobject of the selected DP-slave.

Error Type
This parameter contains the value the attribute Error Type of one Channel
Related Diagnosis object of the selected DP-slave.

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

I P N 1 bl OO
UDJeLL UT T STICUICTU UT =31dVe.

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
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
Module Status Data object of the selected DP-slave.

DXB-Link Status

of the

of the

This parameter is composed of the followina subnarameters:
L Ll ~J Ll

Red Diagnosis
This parameter is composgd of the following subparameters:

Status Specifier
This parameter contains the value of the attribute Status Specifier)of thg
Link Status object of a DP-slave.

List of DXB-Link Status
This parameter is composed of the following list elements:

Publisher Address
This parameter contains the value of the attribute Publisher Address
DXB-Link Status object of a DP-slave.

Link Status
This parameter contains the value of\the attribute Link Status of the
Link Status object of a DP-slave.

Link Error
This parameter contains thewalue of the attribute Link Error of the DX
Status object of a DP-slave.

Red Status
This selection (type parameter indicates that the parameter Red Dig
contains the, diagnosis information of the redundant communication intg
of a redundant DP-Slave. This parameter is composed of the fo
subparameters:

Seq Number
This parameter contains the Sequence Number necessary for the
identification of the received Red Status.

Allowed values: 0 to 31

e DXB-

of the

DXB-

B-Link

gnosis

rfaces
lowing

unique

Function
This parameter is composed of the following subparameters:

Primary Request
This Boolean parameter set to TRUE indicates that a Primary R
was executed at this communication interface. This parameter

equest
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-

Master (Class 1) have set the communication interface in the state

Clear. This parameter set to FALSE indicates that the related DR-Master
(Class 1) have sent no Master State Clear command.

Allowed values: TRUE, FALSE

Red Status1
This parameter contains the redundancy status of thé first commun
interface of a redundant DP-Slave. This parameter is composed
following subparameters:

ication
of the

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 intgrface.
This parameter set to PowerOn indicates that the assignment|of the
roles between the two commupication interfaces is not finished yef ( e. g.
at Power On of the DP-Slaye).

Allowed values: Primary, Backup, Power On

HW Defect
This Boolean parameter set to TRUE indicates that an HW Defect|of this
communication. interface has been detected.

Allowed Vvalues: TRUE, FALSE

Data-Exchange
This’ Boolean parameter set to TRUE indicates that this communjication
interface is in the data exchange state.

Allowed values: TRUE, FALSE

Safe State
This Boolean parameter set to TRUE indicates that this communjication

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 indicates that an HW) Defec{ of the
other communication interface has been detected.

Allowed values: TRUE, FALSE

Data Exchange
This Boolean parameter set to TRUE‘“-indicates that the| other
communication interface is in the data exchange state.

Allowed values: TRUE, FALSE

Safe State
This Boolean parameter .set' to TRUE indicates that the| other
communication interface is.in‘the Fail Safe state.

Allowed values: TRUE, FALSE

DL 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

Prm Command Ack
This selection type parameter indicates that the parameter Red Didgnosis
contains the acknowledgment of a previously received Prm Command. 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 Check Properties
request was executed at this communication interface. This.parameter
set to FALSE indicates that no Check Properties request Was exgecuted
at this communication interface.

Allowed values: TRUE, FALSE

Master State Clear
This Boolean parameter set to TRUE indicates that the relatgd 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 commun
interface of a redundant DR:Slave. This parameter is composed
following subparameters:

Role

ication
of the

This parametenyset to Primary indicates that this communlfication

interface acts_as the primary interface. This parameter set to H
indicates that this communication interface acts as the Backup int
This parameter set to Power On indicates that the assignment
rolespbétween the two communication interfaces is not finished yet
at Rewer On of the DP-Slave).

Allowed values: Primary, Backup, Power On

HW Defect
This Boolean parameter set to TRUE indicates that an HW Defect
communication interface has been detected.

Backup
erface.
of the

(e.qg.

of this

Allowed values: TRI II:7 EALSE

Data Exchange
This Boolean parameter set to TRUE indicates that this commun
interface is in the data exchange state.

Allowed values: TRUE, FALSE

Safe State
This Boolean parameter set to TRUE indicates that this commun
interface is in the Fail Safe state.

Allowed values: TRUE, FALSE

ication

ication
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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 second (redyndant)
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 communicationinterfaces is not finished yet
(e. g. at Power On of the DP-Slave).

Allowed values: Primary, Backup, Péwer On

HW Defect
This Boolean parameter set .to.TRUE indicates that an HW Defec{ of the
other communication interface has been detected.

Allowed values: TRUE, FALSE

Data Exchange
This vparameteryset to TRUE indicates that the other communication
interface is inithe data exchange state.

Allowed values: TRUE, FALSE

Safe.State
This) Boolean parameter set to TRUE indicates that the| other
communication interface is in the Fail Safe state.

Allowed values: TRUE, FALSE

DL 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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tus

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.

Argun
The ar

AR
Thi

CR
Thi

6.2.4
6.2.4.1

Table 73 — New Slave Diag

Parameter name Ind
Argument M
AREP M
CREP M
ent
jument shall convey the service specific paramgters of the service request.
EP
5 parameter is the local identifier of the related AR.
EP
5 parameter is the local identifier ofsthe related CR (DP-slave).
Alarm ASE
Overview

The alarm model allows the transfer of an alarm from the DP-slave to the assigned DP-

(Class
MS1 A

Figure
master

1) and the explicittacknowledgement of the alarm by the DP-master (Class 1)
R.

24 shows(the alarm interactions between the DP-slave (Alarm Notification) and t
(AlarmAck).

master
via the

he DP-
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Alarm Notification.cnf A A Alarm Ack.ind

Alarm Notification.req¢ *Alarm Ack res

DP-Slave

DP-Master (Class 1)

For the

— the
— the
— the
— the

In add
may beg

Two al

- onl

- se\
(S

| Al
Alarm Notification.ind W ¥ Alarm Ack.cnf

Alarm Ack.req

Figure 24 — Treatment of an alarm in the DP system

transmission of an alarm the following conditions have te be fulfilled:

DP-slave has to be in the data exchange mode,
MS1 AR has to be open,

corresponding alarm type has to be enabled,
limit of active alarms is not exceeded.

tion to the alarm transmission a Chanfiel Related and/or Identifier Related Dia
issued which identify the exact sour¢e of the alarm.

fernatives of the alarm handling(see 6.2.10.3.1) are defined:

y one alarm of a specific alarm type can be active at the same time (Type Mode),

eral alarms (2 to 32)_independent of the type can be active at the sam
quence Mode).

additio
The al

The T—master (Class.1) and the DP-slave shall implement the Type Mode an

ally implement“the Sequence Mode if alarms are supported. Alarms will be q
rm remainstactive until the DP-master (Class 1) explicitly acknowledges the alar

gnosis

e time

d may
ueued.
m.

The alarm ackhowledgement 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 no

bé-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 |

imit value exceeded.

Pull Alarm
A slot signals the withdrawal of a module.
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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.

6.2.4.2 Alarm class specification

6.2.4.2:

An Alarm object is described by the following template:

DP ASE: Alarm ASE
CLASS;: ALARM DATA
CLASS|ID: not used
PARENT CLASS: TOP
ATTRIBUTES:

1. (m) Key Attributes: Identifier

2. (m) Attribute: Add Ack

3. (m) Attribute: Alarm Specifier
4. (o) Attribute: Alarm Data Description
SERVICES:

1. (m) OpsService: Alarm Notification
2. (m) OpsService: Alarm Ack
6.2.4.2.2 Attributes

Identiflier

This key attribute is composed of Slot Number'and Alarm Type to indicate the numben of the
slot and the alarm type.

Allowe[d values for Slot Number: 0 to 254

The alllowed values of Alarm Type are shown in Table 74.

Table 74 — Alarm type

Value Meaning

1 Diagnosis Alarm

Process Alarm

Pull Alarm

2
3
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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Table 75 — Add Ack

Value Meaning

TRUE | additional acknowledgement required

FALSE | no additional acknowledgement required

Alarm Specifier
This attribute specifies additional alarm information.

The allowed values are shown in Table 76.

Table 76 — Alarm specifier

Value Meaning
0 no further differentiation
1 Alarm appears and the related module is disturbed
2 Alarm disappears and the related module has no further lerrers
3 Alarm disappears and the related module is still disturbed

Alarm|Data Description
This aftribute may contain either a Simple Data Descriptionor an Array Data Descriptipn or a

Record Data Description. For data description the template given in IEC 61158-5-10,| 5.1 is
used.

6.2.4.2.3 Invocation of the alarm data object
For thg invocation of the Alarm Data object thé.following rules apply:

— Alarm Data objects shall be used only(f the device attribute DPV1 = TRUE,

— Seyeral Alarm Data objects can be\invoked in a DP-slave,

— For each module only one Alarm-Data object of one type shall be invoked,

— Alarm Data objects shall not;exceed the total length of 59 octets. The attribute Alarm Data
Description has to be set-accordingly.

6.2.4.3 Alarm service specification

6.2.4.3.1 Alarm\notification

This service i§ used to transfer an alarm notification from the DP-slave to the DP-master
(Class|1). Fhis*service shall only be used in conjunction with the MS1 AR. Table 77 shgws the
paramg¢tets-of the service.
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Table 77 — Alarm notification

Argunment

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

AREP

This parameter is the localidentifier for the desired AR.

Sigt Number

This parameter contains the value of the attribute Slot Number of the Alarm Data ob

Aldrm Type

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 M

Slot Number M

Alarm Type M

Seq Nr M
Result(-) S

AREP M

Slot Number M

Alarm Type M

Seq Nr M

Status M

ect.

This parameter contains the value of the attribute Alarm Type of the Alarm Data object.

|tion by

the

Allowed values: 0 to 31

Add Ack

This parameter contains the value of the attribute Add Ack of the Alarm Data object.

Alarm Specifier

Seq Nr
ThiE parameter is used as a unique identifier for the transaction of an alarm notifica
Appticationm tayer.

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

notificgtiomwitchtrasbeempreviousty Teceived—fromthe BP=stave—THisservicestattonly be
used in conjunction with the MS1 AR.
Table T8 shows the parameters of the service.
Table 78 — Alarm Ack
Parameter name Req Ind Rsp Cnf
Argument M M(=)
AREP M M(=)
Slot Number M M(=)
Alarm Type M M(=)
Seq Nr M M=)
Result(+) S S
AREP M M(=)
Slot Number M M(=)
Alarm Type M M(=)
Seq Nr M M(=)
Result(s) S S
AREP M M(=)
Slot Number M M(=)
Alarm Type M M(=)
Seq Nr M M(=)
Argunment
The argument-shallconveythe-servicespecificparametersof-the 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

v \P of a
DP-slaye itself and its modules containing 1/0 data.

The Application Process of many DP-slaves need parameter (e.g. the range of .@n anjplogue
signal)| from the assigned DP-master (Class 1) to provide the data from thesInput Data| object
and/or|for the Output Data object according to the requirements of the AP-of the DP-master
(Class|1). These DP-slaves provide in the Context ASE a MS0 Parameter-object or, for more
flexibillty, several MSO Structured Parameter objects. The values for_the attributes of these
objectg will be provided by the DP-master (Class 1) and assigned_affer validation from the AP
of the PP-slave.

The Context ASE provides objects and the related services for the flexible parameterizgtion of
a DP-glave. The following objects are defined:

— MS0 User Parameter object (basic parameterization object),
— MS Structured User Parameter object,

— DXB-Linktable object,

— DXB-Subscribertable object,

— IsoM Parameter object,

— Time AR Parameter object.

The functionality of a DP-slavesapplication implies the necessary parameterization ¢bjects
which |have to be conveyed ‘at the start-up phase of the DP system from the DP-master
(Class|1) to the assigned. DP-slaves via the MSO AR. The application of the DP-slave|has to
check the parameterization data sent by the DP-master (Class 1). If the check fails the DP-
slave may respond withyan appropriate entry in the Diagnosis information.

The MBO0 Configuration Elements object describes the module structure, the range of input
tput data and contains information about the data consistency. The Context ASE
defineg a setyof services used to set and get their values. The application of the DP-slgve will
compare‘the configuration data sent by the DP-master (Class 1) with the local configurgtion of
: hey—rateh—the— S ave—wit—b ablished—Hhe real
configuration of the DP-slave may be read by a DP-master (Class 2) with 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

—  par

tially 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 valu

provid
values

A data
master
area o

Variati
(Class
for this

For thq

d from the DP-master (Class 1) or from a Publisher. For these data areas
(zero) shall be used.

area of an Output Data Element shall always be supplied completelyveither by t
(Class 1) or by a Publisher. It is not allowed to provide values only for a part of
an Output Data Element.

bns of the data areas (length of the Output Data) which ane supplied by the DP-

Output Data Element.

se Output Data Elements of a DP-slave wherefno Output Data are required fr

s are
default

he DP-
a data

master

1) may be achieved by variations of the Simple or Exténded Output Data Desgription

bm the

DP-master (Class 1) the attribute Length of the Simple or Extended Output Data Desgription

(no OU
from th

tput Data) shall be set to zero. For these.modules no Output Data will be tran
e DP-master (Class 1).

The data areas of an Output Data Element which are usually assigned to the DP-

(Class
mappin

The fo
the inf
DXB-S

The le

1) should be placed at the beginring of the Output Data Element. In this ¢
g information is necessary in the ' DXB-Subscribertable (default mapping).

prmation provided with the Check Cfg service and the information contained
ubscribertable.

Case 1:

(no O
one e

ngth indicated\in the Simple or Extended Output Description of a module is set

sferred

master
hse no

lowing checks may be acéomplished for each module at the Subscriber depending on

in the

O zero

tput Data<from the DP-master (Class 1)) and the DXB-Subscribertable contains at least

ry for this module then the following rules shall be applied:

— The sum’/of the length given in the attribute Length Data Area of the entries in th
Subscribertable for the Simple or Extended Output Data Element shall be the lengt

DXB-
of the

Simple or Extended Output Data Element, if there exist an entry for each data 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

— Ov
ent
wit

— No

The le
length
provid

— The¢ DXB-Subscribertable shall contain no entries for this.Output Data Element.

The C

AR. THis may be done by a DP-master (Class 2).

The le

variatipns of assignments of the data areas of\the Output Data Element.

The Context ASE is used to establish or\release an association between an individual A
DP-master (Class 2) and an individdal AP of the DP-slave for acyclic communicatio

associ

The fo

servicgs.

6.2.5.2 Context class specification
6.2.5.2.1 MSO0 user parameter class specification

6.2.5.2.1.1 Template

This ¢
itself a

nnnnn a DYR S hcoribartabhla
DO

th
o1 —tre1o7% oo Tt taioTeT

brlapping of the values of the attributes Offset Data Area and Length Data Area
ries in the DXB-Subscribertable for this Output Data Element is not allowed a
 the data areas supplied by the DP-master (Class 1) via the default mapping.

Case 3:

ngth indicated in the Simple or Extended Output Description of.a module is equa
of the Output Data Element (all Output Data for this Quiput Data Element
d by the DP-master (Class 1)) then the following rule shall,be applied:

ntext ASE also provides the means to changesthe address of a DP-slave via th

hgth of an Input Data Element of a mddule shall not be influenced by the p

ption exclusively belongs toxthe Process Data ASE.

'mal description of the €ontext ASE is presented next, followed by a descriptio

of the
so not

covered data areas of the Output Data Element shall be supplied with_default vdlues.

to the
will be

e MSO

pssible

\P 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:

(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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1. (m) OpsService: Check User Prm

2. (m) OpsService: Check User Prm Result
6.2.5.2.1.2 Attributes

Implicit

The attribute Implicit indicates that the User Parameter object is implicitly addressed
services.

User Prm Data

by the

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

This attribute is composed of following elements:

Data Description

This attribute contains either a Simple Data Description or an Array Data Desq
or a Record Data Description. For data description the template gi
IEC 61158-5-10, 5.1 is used.

List of Module Related User Parameter
This attribute is composed of following list elements (each-element correspond
mofule).

Data Description

This attribute contains either a Simple Data Description or an Array Data Desq
or a Record Data Description. For data-‘\description the template gi
IEC 61158-5-10, 5.1 is used.

6.2.5.2.1.3 Invocation of the MS0 user parameter object
For thg invocation of the MSO User Parameter object the following rules apply:

— The¢ MSO User Parameter object shall not exceed the total length of 237 octets (only
the| device attribute DPV1 = TRUE). The attributes Data Description and List of |
Related User Parameter haveto-be set accordingly.

— Thg¢ MSO User Parametef _object shall exist only if the device attribute DPV1 is
TRUE and the parameter.Prm Structure provided with the Check User Prm servics
to FALSE or if the device attribute DPV1 is set to FALSE.

— Only one MSO Usér ,Parameter object can be invoked in a DP-slave.

6.2.5.2.2 MSO0.structured user parameter class specification

6.2.5.2.2.1 Template

ription
en in

s to a

ription

en in

234 if
Viodule

set to
is set

for the

In confrast’ to the MSO User Parameter object this class defines separate objects
device
identification 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. (m) Key Attribute: Identifier

2. (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 attribute is composed of Slot Number and Prm Data Type to indicate the number of
the slogtamdthetype of parameter data the specified MSO—Structured—User ParameteT] object
contains. If the attribute Slot Number contains the value 0 the following Structured,Rrin Data
are Dejvice Related User Parameter, otherwise they are Module Related User Parametef
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 Table 79.

Table 79 — Prm data type

Value Meaning

129 Parameter Data

32-128 Manufacturer Specific

Structured User Prm Data
This aftribute contains either Device or~Module Related User Parameter indicated py the
attribufe Identifier and is composed of the following elements.

Device Related User Parameter
Thik attribute is composed of‘following elements:

Data Description
This attribute contains either a Simple Data Description or an Array Data Desgription
or a Record\Data Description. For data description the template giyen in
IEC 6115855510, 5.1 is used.

Module Related User Parameter
Thik attribute is composed of following elements.

_Da_ta_D_esrripﬁnn
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 MSO 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 specifies a-Rublish

Subsciiber 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: List of DXB Link Entries
2.1. (m) Attribute: Publisher Address

2.2. (m) Attribute: Input Data Length Publisher
2.3. (m) Attribute: Source Offset Publisher
2.4. (m) Attribute: Length

SERVICES:

1. (m) OpsService: Check User Prm

2. (o) OpsService: Check Ext UserPrm

3. (m) OpsService: Check User Prm Result

4. (o) OpsService: Check Ext-User Prm Result

6.2.5.2.3.2 Attributes
Implicjt

The aftribute Implicit indicates that the DXB-Linktable object is implicitly addressed

servicgs.

List off DXB Link Entries
This aftribute is ¢omposed of the following list elements:

Publisher-Address

er the

by the

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
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 Publisher

Add

ress.

Attribute Type: Unsigned8

Allo

Len

wed values: 0 to 243

gth

This attribute defines the number of octets the Subscriber shall subscribe from the related

Pub

lisher starting at the offset given in the attribute Source Offset Publisher.

Attribute Type: Unsigned8

Allg

6.2.5.2.

For the

— The¢ DXB-Linktable object shall exist only if the device attribute*DPV1 of the DP-g

wed values: 1 to 244

3.3 Invocation of the DXB-linktable object

invocation of the DXB-Linktable object the following rules apply=

set|{to TRUE.
— Only one entry for each Publisher shall be contained in the DXB-Linktable.

— The
if th

— The

if the values of the DXB-Linktable object are*provided with the Check User Prm s

ThI
— Th

values for the DXB-Linktable object may be provided with the Check User Prm
e parameter Prm Structure provided with the Check User Prm service is setto T

description of the DXB-Linktable object shall\not exceed the total length of 230

attribute List of DXB Link Entries has to‘be set accordingly.
description of the DXB-Linktable object shall not exceed the total length of 240

lave is

service
RUE.

octets
lervice.

octets

if the values of the DXB-Linktable. object are provided with the Check Ext Usgr Prm
serjice. The attribute List of DXB Link Entries has to be set accordingly.

— Only one DXB-Linktable object shall be invoked in a DP-slave.

— The

DXB-Linktable object shall only be invoked in a DP-slave if no DXB-Subscrib

object is invoked and vice 'versa.

6.2.5.2

4 DXB-subscribertable class specification

6.2.5.2.4.1 Template

This clpss spegifies the entries of the DXB-Subscribertable. Each entry specifies the so

Publis:I\
the co

er or the'DP-master (Class 1), and the related mapping information needed to t

respondent data to the data areas of an Output Data Element of the related mod

ertable

lirce, a
ansfer
ile.

The DXB-Subscribertable object is described by the following femplate:

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

21.1. (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

Ad
Att

Alld

Mapter Data
5 selection,attribute indicates that for this entry the data shall be derived from the
related DPymaster (Class 1).

Thi

Att

Exrnded Input Data object ofxthe related Publisher given by the attribute Pu
r

blisher Address
5 selection attribute indicates the DL-address of a DP-slave (Publisher) the . Sub
Il subscribe from. The following rules shall apply for this attribute:

alue between 0 and 125 represents a valid Publisher address and,therefore an
B-Link.

ibute Type: Unsigned8
wed values: 0 to 125
5 attribute defines the number of octets of the Simple or Extended Input Data ok
related Publisher.
ibute Type: Unsigned8
wed values: 1 to 244

irce Offset Publisher
5 attribute defines the beginning (offset) of the subscription within the Sim

ess.
ibute Type: Unsigned8

wed values: 0 to-243

ibute Type: Unsigned8

scriber

active

ject of

ple or
blisher

A”(}nund vyaluoc: 129
wot—varoCo—1TZ0

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.
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Attribute Type: Unsigned8
Allowed values: 0 to 244

Offset Data Area

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 Publisher
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

Length Data Area
This attribute defines the number of octets from the related Publisher the Subseriber shall
sullscribe to, starting at the offset given in the attribute Source Offset Publisher in ¢ase of
a Hublisher. If the data shall be derived from the DP-master (Class 1) the~starting offset is
given in the attribute Source Offset Master.

The¢ subscribed values of the Input Data object of the addressed Publisher or the vajues of
the|addressed Output Data of the related DP-master (Class 1).shall be mapped to the data
arela of the module given in the attributes Dest Slot Number‘and Offset Data Area| of the
related DXB Subscriber Entry.

Attfibute Type: Unsigned8

Allpwed values: 1 to 244

6.2.5.2.4.3 Invocation of the DXB-subscribertable object
For thg invocation of the DXB-Subscribertable object the following rules apply:

— The¢ DXB-Subscribertable object shalt exist only if the device attribute DPV1 of the DP-
slaye is set to TRUE.

— The¢ values for the DXB-Subsctibertable object may be provided with the Check User Prm
seryice if the parameter Prm\Structure provided with the Check User Prm service ig set to
TRUE.

— The¢ description of thesDXB-Subscribertable object shall not exceed the total length|of 230
octets if the values‘of the DXB-Subscribertable object are provided with the Check User
Prm service. The attribute List of DXB Link Entries has to be set accordingly.

— The¢ description-of the DXB-Subscribertable object shall not exceed the total length|of 240
octets if the values of the DXB-Subscribertable object are provided with the Chegck Ext
User Prmiservice. The attribute List of DXB Link Entries has to be set accordingly.

— On|y.ene DXB-Subscribertable object shall be invoked in a DP-slave.

— The DXB-Subscribertable object shall only be invoked in a DP-slave if no DXB-Linktable
object is 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.
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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

2. (m) Attribute: TBASE DP

3. (m) Attribute: Top

4. (m) Attribute: TMAPC

5. (m) Attribute: TBASE 10

6. (m) Attribute: T| -

7. Fr—Adtributes To

8. (m) Attribute: TpXx

9. (m) Attribute: TPLL W

10. (m) Attribute: TPLL D
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
6.2.5.2.5.2 Attributes

Implicjt

The attribute Implicit indicates that the IsoM Parameter objéctis implicitly addressed |by the
servicgs.

TBASE_DP
This aftribute indicates the time base (in units of 1/12.us) for the time Tpp.

Allowefd values: 375, 750, 1 500, 3 000, 6 000y 12 000 (the value 1 500 is mandatpry for
standafrd Isochronous Mode)

$E|z aftribute indicates the time Tpp-(in units of TBASE_DpP. This time includes all parts of
the Isogchronous DP cycle:

— syrchronization message (SYNCH),
— cydlic services (DX),

— acyclic services (MSG),

— token (TOK),

— spdre time (RES).

Attribute Type:\Unsigned16

Allowe[d values: 1 to 216 - 1

TMAPC
This attribute indicates the Master Application Cycle Time (in units of Tpp) the application of

the DP-master (Class 1) needs to process an application task completely. From Isochronous
point of view there is exactly one user task to control the isochronous part of application.

Allowed values: 1 to 14

TBASE_lO
This attribute indicates the time base (in units of 1/12 us) for the times T| and T 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)
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ttribute indicates the time T| (in units of TBASE_|0) for the DP-slave.

Allowed values: 0 (special case), 1 to 216 - 1

To
This a

ttribute indicates the time TQ (in units of TBASE_|0) for the DP-slave.

Allowed values: 0 (special case), 1 to 216 - 1

TpXx
This a

Allowe

TpLL

This amlribute indicates the time Tp_w (in units of 1/12 ps) for the PLL of the’DP-slaveg.
Allowef values: 1 to 216 - 1 (default value 12)

TPLL_D

This aftribute indicates the time TpLL_p (in units of 1/12 ps) for the RLL of the DP-slave|.
Attribu

Allowe

6.2.5.2.

For the

Th

ttribute indicates the time Tpx (in units of 1/12 us) for the DP-slave.

IEC 61158-5-3:2014 © IEC 2014

4 values: 0 (special case), 1 to 232 - 1

fe Type: Unsigned16
d values: 0 to 216 - 1

5.3 Invocation of the IsoM parameter object

invocation of the IsoM Parameter object the following rules apply:
3

IsoM Parameter object shall exist only if the device attribute DPV1

corfespondent DP-slave is set to TRUE:;

serpice if the parameter Prm Stricture provided with the Check User Prm service ig

TRUE.

— The .values of the IsoM Parameter object may be provided with the Check Ext Us
serpice.

Only ope IsoM Parameter object shall be invoked in a DP-slave.

6.2.5.2.6 Time AR parameter class specification

6.2.5.2.6.1 Template

This clpss specifies the necessary parameter for a DP-slave to operate as a Time Rece

of the

The values of the IsoM Parametertobject may be provided with the Check Usg¢r Prm

set to

er Prm

ver.

The Time 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

CS Delay Time

This aftribute contains the value for the attribute CS Delay Time of the ARL of the DRF-slave

operat|ng as time receiver.
Defaulf value: 0

Type: Network Time Difference

6.2.5.2.6.3 Invocation of the Time AR parameter object

For

thg invocation of the Time AR Parameter object the following rules have to be obeys

The Time AR Parameter object shall exist only/ifi\the device attribute DPV1
correspondent DP-slave is set to TRUE.

The values of the Time AR Parameter object may be provided with the Check Us

D
e

of the

er Prm

serpice if the parameter Prm Structure provided with the Check User Prm service iy set to
TRYE.

— The values of the Time AR Parameteriobject may be provided with the Check Ext User
Prm service.

Only ope Time AR Parameter objectshall be invoked in a DP-slave.

6.2.5.2.7 MSO0 configuration elements class specification

6.2.5.2.7.1 Template

The M$O0 Configuration’Elements object is described by the following template:

DP AS Context ASE

CLASS| MSO0 Configuration Elements

CLASS|ID: not used

PARENT CLASS: TOP

ATTRIBUTES:

1. (M) Rey Attribute: _tmplicit

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 MSO Configuration Elements object is implicitly

addressed by the services.
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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 Qpn{*ifir\ addition to the Inpnf and/or ﬂnflnlt Data

Reference attributes. The contents are device specific or module specific.

Attribute Type: Octet string

Mojdule Name
Thip attribute defines a name of a list element.

Attribute Type: Visible String(32)

6.2.5.2.7.3 Invocation of the MS0 configuration elements-object
For thg invocation of the MSO Configuration Elements objectthe following rules apply:

— Only one MSO Configuration Elements object shallbe/invoked in a DP-slave.

— The¢ description of the MS0O Configurations Elements object shall not exceed 244 joctets.
The attribute List of Cfg Data has to be set accordingly.

6.2.5.2.8 Remanent parameter class specification

6.2.5.2.8.1 Template

nent Parameter object is described by the following template:

Context ASE

: Remanent Parameter
CLASS|ID: not used
PARENT CLASS: TOP

(m) Key Attribute:  Implicit

m) Attribute: No Add Change
m) Attribute: New Slave Add
o) Attribute: Rem Para

(m),~ Attribute: Data Description

. (my” OpsService: Set Slave Add
6.2.5.2.8.2 Attributes

Implicit
The attribute Implicit indicates that a Remanent Parameter object is implicitly addressed by
the service.

No Add Change

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

New Slave Add
This attribute contains the address of the DP-slave which is to be set.
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Attribute Type: Unsigned8
Allowed 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 a Record Data Description. For data description the template given in IEC 61158-5-10,

5.1 is used.

6.2.5.278°3 Invocation of Rem Para object

Description has to be set accordingly.
6.2.5.2.9 MS2 user parameter class specification
6.2.5.2.9.1 Template

The ME2 User Parameter object is described by the following’template:

DP AS Context ASE

CLASS;: MS2 User Parameter
CLASS|ID: not used

PARENT CLASS: TOP

ATTRIBUTES:

1. (m) Key Attribute:  Implicit

2. (m) Attribute: Features Supported

2.1 (m) Attribute: Supported Feature

3. (m) Attribute: Profile Features Supported
3.1 (m) Attribute: Supported“Profile Feature
4. (m) Attribute: Profile Jdent Number
SERVICGES:

1. (m) OpsService: Initiate

2. (m) OpsService: Abort

6.2.5.2.9.2 Attributes

Remanent Parameter object shall not exceed 242 octets.

invocation of the Remanent Parameter object the following rules apply:

Theé attributg

The atfribute Implicit indicates that the MS2 User Parameter object is implicitly addres|

the selvices.

FeaturesSupported
This aftribute is composed of the following list elements:

Data

sed by

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-

ma
Re

parding the used profile definition, the profile is identified by the Profile Ident'N

The User application of the DP-master has to decide if the reported furction

suf

ficient or not.

The¢ allowed values are shown in Table 81.

Profile

The aftribute Profile Ident Number contains the unique identifier of a profile definiti

device
Profile
author

Attribu

6.2.5.2.

For the
Only o

6.2.5.2
6.2.5.2

This cl

Table 81 — Supported profile feature

Value Meaning

1to 16 |feature to be defined by profiles

Ident Number

Ident Number will be taken from the pool“of Ident Numbers for vendor spe
zed profiles. The value 0 indicates that.ng/profile is supported.

fe type: Unsigned16

9.3 Invocation of the MS2 user parameter object

he MS2 user parameétet object shall be invoked in a DP-slave.

.10 Red Context class specification
.10.1 Template

ass spéecifies the status of the redundant communication interfaces of a DP-sla

the st:Te of-a previous provided switchover command.

C 2014

atures.
Umber.
ality is

on. All

5 using the same profile definition have to.use the same Profile Ident Numbgr. The

cific or

invocation of the MS2 user parameter object the following rules have to be obeyed:

ve and

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
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6.2.5.2.10.2 Attributes

Communication Interface Identifier

This attribute identifies uniquely the communication interface.

Role
This

attribute defines the actual role of the communication interface

the values according to Table 82.

Allowed values: Primary, Backup, Power On

6.2.5.2.

For the

— The¢ Red Context object shall be used only if the device attribute DPV1 is set to TRU

— For
6.2.5.3
6.2.5.3

The

param

Value Meaning

Primary At the primary interface there exists no constraints between the
communication interface and the ASE's.

Backup In case of Backup the following items between the communicatiéninterface
and the ASE's are active:

Diagnosis ASE (all services)

Context ASE (Check User Prm, Check Ext User Prm, Check Cfg)
Process Data ASE (all services, only via MS2 AR)

Load Region ASE (all services, only via MS2 AR)

Function Invocation ASE (all services, only wia MS2 AR)

Power On In case of Power On the following items*between the communication
interface and the ASE's are active:

Diagnosis ASE (all services)

Context ASE (Check User Prm;»Check Ext User Prm)

10.3 Invocation of the Red Context object

invocation of the Red Context object the following rules have to be obeyed.

each communication interface only one Red Context object shall be invoked.

Context'service specification

| Check user Prm

P, \Application Layer of the DP-slave notifies the application when 4
ptefization is received from the DP-master because this service requests a valida

with

E.

valid
tion of

the User Prm Data or List of Structured Prm Data. A further Check User Prm indication is only
issued after the Check User Prm service is completed with a Check User Prm Result service.
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The Check User Prm service shall be acknowledged negatively (the parameter Prm OK of the
service Check User Prm Result shall be set to FALSE) by the application of the DP-slave if
the following 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 MSO 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 MSO Structured
User Parameter obJect or for the DXB Lmktable object or for the DXB Subscrlbertable
: y ication

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
Input Data Length Publisher
Source Offset Publisher
Master Data
Source Offset Master
Dest Slot Number
Offset Data Area
Length Data Area
IsoM Parameter

TBASE DP
Tpp
TMAPC
TBASE (1©
T

To

TpX

FPLL W

TPLL D
Prm Command

Seq Number

Primary Request

MS1 Command

Master State Clear

Check Properties
Primary Request used
MS1 Command used
Address Change
Address Offset

Output Hold Time

Time AR Parameter
Clock Sync Interval
CS Delay Time

cZEcgEsEsEsEEEEECcESEESEESEEEZEZEZECcZIZSEZSOLERE OZECcEEEEEECcEECcEccoccoxEsEL

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

AREP
This parameter is used as local identifier of the AR.

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.
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e allowed values are shown in Table 84.

Table 84 — Prm structure

Value Meaning

TRUE The parameter which follow are related to the following objects:
MSO Structured User Parameter
DXB-Linktable

IsoM Parameter

FALSE The parameters which follow are only related to the MSO User Parameter object.

Lr Prm Data
i
le FALSE. It is composed of one or both of the following subparameters.

Device Prm Data

User Parameter object.

Module Prm Data

This parameter contains the value for the Module Relateéd”User Parameter of th
User Parameter object.

le TRUE. This parameter is composed of oneor more of the following list elemer

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 €ontains the value for the Device Related User Paramete
MSO Structured User Parameter object.

Module Related User Parameter
This parameter indicates the presence of Module Related User Parameter.

Slot-Number

Structured User Parameter object.

5 conditional parameter is only present if the parameter Prm Structurercentains the

This parameter contains the value for the Device Related User,Parameter of the MSO

e MSO

ts.

of the

This parameter contains the value of the attribute Slot Number of the MSO

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:

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.
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Source Offset Publisher

This parameter contains the value of the attribute Source Offset Publisher of

one DXB-Linktable entry of the DXB-Linktable object.

Length

This parameter contains the value of the attribute Length of one DXB-Linktable

entry of the DXB-Linktable object.

DXB-Subscribertable
This parameter indicates the presence of the DXB-Subscribertable.

List of DXB Subscriber Entries

This narameteris composed of the followina list elements:
™ ™ 4

Publisher Address
This parameter contains the value of the attribute Publisher Address
DXB-Subscribertable entry of the DXB-Subscribertable object.

Input Data Length Publisher

This parameter contains the value of the attribute.)Input Data
Publisher of one DXB-Subscribertable entry of .the DXB-Subscrib
object.

Source Offset Publisher
This parameter contains the value of the attribute Source Offset Publi
one DXB-Subscribertable entry of the DXB-Subscribertable object.

Master Data
This parameter contains the value .of'the attribute Master Data of ong
Subscribertable entry of the DXB-Subscribertable object.

Source Offset Master
This parameter containgthe value of the attribute Source Offset Ma
one DXB-Subscribertable entry of the DXB-Subscribertable object.

Dest Slot Number
This parameter contains the value of the attribute Dest Slot Number
DXB-Subscribeftiable entry of the DXB-Subscribertable object.

Offset Data-Area
Subscribertable entry of the DXB-Subscribertable object.
Length Data Area

This parameter contains the value of the attribute Length Data Area
DXB-Subscribertable entry of the DXB-Subscribertable object.

of one

| ength
ertable

sher of

DXB-

ster of

of one

This parameter contains the value of the attribute Offset Data Area of on¢ DXB-

of one

IsoM Parameter

This parameter indicates the presence of the IsoM Parameter.

TBASE_DP

This parameter contains the value of the attribute TBASE _DpP of the IsoM

Parameter object.

Tpp

This parameter contains the value of the attribute Tpp of the IsoM Parameter

object.

TMAPC

This parameter contains the value of the attribute Tpmapc of the IsoM Parameter

object.
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TBASE_IO

This parameter contains the value of the attribute TBASE |0 of the IsoM

Parameter object.

Ti
This parameter contains the value of the attribute T| of the IsoM Parameter o

To

bject.

This parameter contains the value of the attribute To of the IsoM Parameter object.

Tpx

This parameter contains the value of the attribute Tpx of the IsoM Parameter

Prm Command
This parameter indicates the presence of the Prm Command.

thinr"r

TPLL_W
This parameter contains the value of the attribute Tp | w of the IsoM-Par
object. B

TPLL_D
This parameter contains the value of the attribute Tp p of-the IsoM Par
object. ~

Seq Number
This parameter contains the Sequence-‘Number necessary for the
identification of the received Prm Command

Allowed values: 0 to 31

Primary Request
If this parameter is set to TRUE;the selected communication interface shall g
as the primary one. All MS{\functions are active and will be processe
redundancy is not activated. Also all diagnosis information including ¢
related, or other status.messages, have to be present.

This parameter sef to: FALSE means that the role of the communication in
(primary, backup)‘shall not be changed.

Allowed values: TRUE, FALSE
MS1 Command

ameter

ameter

unique

perate
as if
hannel

erface

This_parameter defines the desired command for the MS1 AR of the sglected

communication interface.

The allowed values are shown in Table 85.

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.
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Master State Clear

This parameter indicates the actual state of the MSO AR of the DP-master (class
1). This parameter set to TRUE means that the MSO AR of the DP-master (class 1)
is in the operation mode CLEAR. This parameter set to FALSE means that the MS0
AR of the DP-master (class 1) is in the operation mode OPERATE.

Allowed values: TRUE, FALSE

Check Properties
This parameter indicates whether the DP-slave shall check the properties provided
by the Check User Prm service. The parameter set to TRUE indicates that

properties shall be checked (e. g. at the start-up of the DP-slave). This parameter
nr\t 1o EALQLE indicatac that tha ~nhaole ~f th r\r’nr\r\r|> ac-achall ha ~raitt A (A~ at the

O T T O T IiOrcotc ot ot tr o oo oot e PpTrop T o oo oo ttc Uty

data exchange mode of the DP-slave).

Allowed values: TRUE, FALSE

Primary Request used
This parameter indicates whether the communication intefface of a redundant
DP-slave supports primary requests. The DP-slave shalllrespond nedatively
(with the parameter Prm OK of the Check User Prm-Sservice set to FALSE) if
those requests are not supported. In the other case the Check Propertigls shall
be accepted.

Allowed values: TRUE, FALSE

MS1 Command used
This parameter indicates whether the MS1 Commands Start MS1, Stop MS1
and Reset MS1 are supported by the*communication interface of a redundant
DP-slave. The DP-slave shall respond negatively (with the parameter Prm OK
of the Check User Prm service set to FALSE) if those requests dre not
supported. In the other case _the Check Properties shall be accepted.

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 s$ervice
set to FALSE) if those requests are not supported. In the other case the|[Check
Properties shall be accepted.

Aftlowed values: TRUE, FALSE

Address Offset

This parameter indicates if the address offset of 64 will be used at the start-up
—cﬁm—mﬁmﬁmmdﬁw- i th the

parameter Prm OK of the Check User Prm service set to FALSE) if the address
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
always start the Output_Hold_Time.
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Timebase: 10 ms.
Allowed values: 0 to 216 - 1

Time AR Parameter
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.

6.2.5.3.2 Check user Prm result

This sé¢rvice is used in a DP-slave as a reply to the previous issued Check User Prm slervice.
The Degfault AP of a DP-slave uses this service to provide the result of ‘the validation| of the
User Brm Data or of the List of Structured Prm Data. This servicel*shall only be used in
conjungtion with the MS0O AR.

Table 6 shows the parameters of the service.

Table 86 — Check user Prm/result

Parameter name Req Cnf

Argument M
AREP M
Prm OK M

Result(+) S
AREP

Result(-) S
AREP
Status M

Argunjent
The argument-shall convey the service specific parameters of the service request.

AREP
This parameter is used as local identifier of the desired AR.

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 DP-masters Parameterization.
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Status
This parameter indicates the cause of the failure.

The allowed values are shown in Table 87.

Table 87 — Status values

Value Meaning
Reset Reset still in progress
Not Pending No Validation pending
New Prm New User Prm Data or List of Structured Prm Data received during validation

6.2.5.3.

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 User Prm Data or List of
Structured Prm Data was useless).

3 Check Ext user Prm

This service shall only be used if the MSO AR offers an additional GR for the conveyg

the pa

The
param

validat
issued

servicq.

The C
OK of
param
slave.

ameterization data and the device attribute DPV 1 is set to TRUE.

pterization data are received from the DP-master (Class 1). This service reqd
on of the List of Structured Prm Data. A further Check Ext User Prm indication
after the Check Ext User Prm service is completed with a Check Ext User Prm

heck Ext User Prm service shall be acknowledged negatively (the parameter E
the service Check Ext User Prm Result shall be set to FALSE) if at lea
bterization object is unknown or not.allowed or acceptable by the application of t

Table 8 shows the parameters of.the service.

nce of

DP  Application Layer of the DP-slave notifies, ‘the application if additional

ests a
is only
Result

xt Prm
st one
he DP-
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Table 88 — Check Ext user Prm

5
o

Parameter name

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-Subscribertable
List of DXB Subscriber Entries
Publisher Address
Input Data Length Rublisher
Source Offset Publisher
Master Data
Source Qffset Master
Dest Stot Number
Offset Data Area
Length Data Area

IsoM Parameter

TBASE_DP
Top
TMAPC
TBASE_IO
T
To
Tbx
TPLL_ W
TPLL_D
Time AR Parameter

Clock Sync Interval

CS Delay Time

cfEcE=ggggEgEgEELEEZECc=EEEEE<=EEoEEssEoEsECc e asEE£EE2ECc (< (g EECc o e

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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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 User Parameter:

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 Paramgter 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:

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 Puplisher
of one DXB-Linktable entry of the DXB-Linktable object.

Source Offset Publisher
This paramefer contains the value of the attribute Source Offset Publisher of
one DXB‘Linktable entry of the DXB-Linktable object.

Length
This-parameter contains the value of the attribute Length of one DXB-Linktable
entry 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 Ma
one DXB-Subscribertable entry of the DXB-Subscribertable object.

—  Dest Slot Number

ster of

This parameter contains the value of the attribute Dest Slot Number
DXB-Subscribertable entry of the DXB-Subscribertable object.

Offset Data Area

of one

This parameter contains the value of the attribute Offset Data‘Area of on¢ DXB-

Subscribertable entry of the DXB-Subscribertable object.

Length Data Area
This parameter contains the value of the attribute Length Data Area
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 thg
Parameter object. B

Tpp
This parameter contains the yalue of the attribute Tpp of the IsoM Par
object.

TMAPC
This parameter contaihs the value of the attribute T\papc of the IsoM Par
object.

TBASE_IO
This parameter contains the value of the attribute TBASE |0 of the
Parameter object. -

T
Thissparameter contains the value of the attribute T| of the IsoM Parameter o

TO

of one

IsoM

ameter

ameter

IsoM

bject.

This paramnfnr contains the value of the attribute TC of the IsoM Parameter

bject.

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.

Time AR Parameter
This parameter indicates the presence of the Time AR Parameter.
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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.

6.2.5.3.4 Check Ext user Prm result

This service is used in a DP-slave as a reply to the previous issued Check Ext User Prm
service. The Default AP of a DP-slave uses this service to provide the result of the validation
of the ST of Structured Prm Data. This service shall only be used in conjunction with tje MSO
AR.

Table 89 shows the parameters of the service.

Table 89 — Check Ext user Prm result

Parameter name Req Cnf

Argument M
AREP
Ext Prm OK M

<

Result(+) S
AREP

Result(-) S
AREP
Status. M

Argunment
The argument shall convey the-service specific parameters of the service request.

AREP
This parameter is(used as local identifier of the desired AR.

Ex{ Prm OK
The¢ parameter Ext Prm OK equal TRUE specifies that the List of Structured Prm Data
corlveyed:by the previous Check Ext User Prm service are acceptable by the applicgtion of
the| DP=slave. If the List of Structured Prm Data are not acceptable for the applicgtion of
the| DP<slave, this parameter shall have the value FALSE. In this case the attribut¢s Prm
Req and Cfg Fault of the related MS0O 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.

The allowed values are shown in Table 90.
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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).

55— Check€fy
P Application Layer of the DP-slave notifies the application when™ Cfg

on of the Cfg Data by the application. A further Check Cfg indicationzis only
ne Check Cfg service is completed with a Check Cfg Result service. The DH

The c

— mopule structure,

— for
— cor
The ¢

consis
configu

range of Input and/or Output Data Element,

eck shall cover the following details:

at,
sistency.
bnsistency also affects the DP-slave and the DP-master. The verification

ency in the Cfg Data list element\(shall cause only in the following cs
ration fault:

Data

uration Data) are received from the DP-master because this service/requests a

issued
P-slave

of the
ses a

— Th¢ DP-slave needs consistency forx*an Input and/or Output Data Element and the DP-

ma

— The DP-slave cannot provide gonsistency for an Input and/or Output Data Element 3

DP

ster indicates no consistency.

tmaster requires consistency for this Input and/or Output Data Element.

DP-sla

succedsful if one set of(Configuration data matches. If the service parameter Check Cfg
is set fo TRUE the check of the Cfg Data may be done in a different User specific w
example a temporary.not available module may be accepted even if the Cfg Data conta
respective Configuration ldentifier.

es may accept different sets of Cfg Data. In this case the Check Cfg skH

nd the

all be
Mode
y. For
ins the

Table 91 shows the parameters of the service.
Table 9T — 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.

AREP
This parameter is used as local identifier of the AR.
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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 service is used in a DP-slave as a reply to the previous issued Check Cfg service. The
Default AP of the DP-slave uses this service to provide the result of the validation of the Cfg
Data. This service shall only be used in conjunction with the MS0 AR.

Table 92 shows the parameters of the service.

Table 92 — Check Cfg result

Parameter name Req Cnf

Argument
AREP
Cfg OK
Input Data Len
Output Data Len

= 2 == £

Result(+) S
AREP

Result(-) S
AREP
Status M

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

AREP
This parameter is Used as local identifier of the desired AR.

Cfg OK
The parameter Cfg OK equal TRUE specifies that the Cfg Data conveyed by the pfevious
Check (Cfg service are acceptable by the application of the DP-slave. The applicdtion of
the| DP-slave may update the Real Cfg Data of the MSO AR with the Set Cfg serviceg. If the
Cf fcatt = Tt Il 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.

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

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 Cfg
Data was useless).

6.2.5.3.7 Set Cfg

This s¢rvice is used by the application of the DP-slave to pass configuration data to the DP-
Application Layer. This service shall only be used in conjunction withrthe MSO AR.

Table 94 shows the parameters of the service.

Table 94 — Set Cfg

Parameter name Req Cnf
Argument M
AREP M
Cfg Data M
Result(¥) S
AREP
Result(-) S
AREP M

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

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.

6.2.5.3.8 Get Cfg

This service allows the DP-master (Class 2) to read the configuration data of the DP-slave via
the MSO AR.


https://iecnorm.com/api/?name=c384d44b61b05281c87c39090cf77e74

IEC 61

158-5-3:2014 © IEC 2014 -173 -

Table 95 shows the parameters of the service.

Table 95 — Get Cfg

Parameter name Req Cnf
Argument M
AREP M
Result(+) S
AREP
Cfg Data M
Result(-) S
AREP
Status M
Argunjent
The argument shall convey the service specific parameters of the\service request.
AREP
This parameter is used as local identifier of the desired, AR.
Result(+)
This selection type parameter indicates that the service request succeeded.
Cfg Data
This parameter contains the Cfg Data.
Resulf(-)
This s¢lection type parameter indicates that the service request failed.

St4d

tus

The parameter Status indigates the type of failure of the service.

Allg

6.2.5.3.

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

9 Set slave’add

This s¢rvice permits a DP-master (Class 2) to change the address of a DP-slave and to pass

reman

bnt Slave/ Data. The Set Slave Add service is only successful if the Ident N

transmlitted~corresponds with the Ident Number of the DP-slave and the attribute N

Chang

b (see 6.2.10.3.1) of the DP-slave has the value FALSE. This service shall g

used ir

r\nnJinnr\finn with the MSO AR

Table 96 shows the parameters of the service.

umber
o Add
nly be
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Table 96 — Set Slave Add

Argun
The ar

AR
Thi

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(=)
Result(+) S
AREP
Result(-) S
AREP
Status M
ent
gument shall convey the service specific parameters of<the service request.
EP
5 parameter is used as local identifier of the desired AR.

New Slave Add

Thi
Pa

5 parameter contains the value of thegattribute New Slave Add of the Rer
ameter object of the DP-slave which is<to be set.

Ideint Number

Thi
sla

No
Thi
Pa

pan

Re
Thi
obj

5 parameter contains the Ident Number to be checked with the Ident Number of t
Ve.

Add Chg

5 parameter contains ‘the value of the attribute No Add Change of the Rer
ameter object. Thenattribute No Add Change will assume the value of this
ameter in case of success, otherwise No Add Change remains unchanged.

m Slave Data
5 parametér contains the value of the attribute Rem Para of the Remanent Par
BCt.

Resul
This s

(+)

hanent

he DP-

hanent
service

ameter

mation

lection type parameter indicates that the service request succeeded. This confir|

does n

ot reflect whether the service was successfiul, 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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6.2.5.3.10 Initiate

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 Cnf

Argument M M(=)

AREP M M(=)
Send Timeout M
Features 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 (=)
S-API M M(=)
S-SCL M M(=)
S-Network Address C C(=)
S-MAC Address C C(=)
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(=)
Max Len Data Unit M M(=)
Features Supported M M(=)
Profile Features Supparted 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(=)

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

Mak Len Data Unit
This parameter contains the value of the attribute Max,Len Data Unit of the ARL DF-slave
object of a DP-slave.

Send Timeout
This parameter defines the control time for manitoring the MS2 AR requested by the DP-
mapter (Class 2). DP-master and DP-slayeinhform each other about the supported Send
Timeout. The DP-slave adjusts its Send' Timeout. The DP-master (Class 2) decides

DP}master and DP-slave inform each other about the supported service functionality. The

User application of the DP-master has to decide if the reported functionality is suffigient or

DP}master and, DP-:slave inform each other about the supported service functionality
regjarding the ased profile definition. The profile is identified by the Profile Ident Number.

profile

inition uniquely. All

e gen AY mope Nl” be
taken from the pool of ldent 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 subparameter.

S-Addr
This subparameter contains the additional address information of the{s¢urce:

S-API
This subparameter identifies the AP of the source.

S-SCL
This subparameter identifies the access level of the'sodrce.

S-Network Address
In case of S-Type = 1 this subparameter_didentifies the network address |of the
source according to ISO/OSI-Network addresses.

S-MAC Address
In case of S-Type = 1 this subparameter identifies the MAC Address of the squrce.

D-Addr
This subparameter contains the additional address information of the destination|

D-API
This subparameter identifies the AP of the destination.

D-SCL
This subparameter identifies the access level of the destination.

D-Network Address
In case.of'D-Type = 1 this subparameter identifies the network address|of the
destination according to ISO/OSI-Network addresses.

D=MAC Address
In/ 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.

Argun
The ar

AR
Thi

Lo¢
Thi
Ab

loc

Su
Thi
the

Parameter name Req Ind
Argument M M
AREP M M(=)
Locally Generated C
Subnet C C(=)
Instance C C(=)
Reason Code C C(5)
Additional Detail C
ent
jument shall convey the service specific parameters of the service request.
EP
5 parameter is used as local identifier efithe desired AR.

cally Generated

brt has been produced by theiremote partner (Locally Generated = FALSE) or

al station (Locally Generated:= TRUE).
bnet
5 parameter is usediin‘case of an MS2 AR to encode information about the loc3

source of the Abort

Insitance

Thi
ins

5 parametersis used in case of an MS2 AR to encode information about the p
ance that)ydetected a problem causing the Abort.

5 parameter only exists in the_indication in case of an MS2 AR. It indicates that the

in the

tion of

rotocol

ThT allowed values 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 MSO init DP-slave

This service is used to initialize the MS0O AR of a DP-slave.

Table 100 shows the parameters of the service

Table 100 — MSO0 init DP-slave

Parameter name Req Cnf
Argument M
AREP M
Result M
AREP M

Argunment
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 parameter indicates that the service\request succeeded.

6.2.5.3.13 MS1 init DP-slave

This service is used to initialiZze the MS1 AR of a DP-slave.
Table 101 shows the parameters of the service.

Table 101 — MS1 init DP-slave

Parameter name Req Cnf
Argument M
ARFP M
Result M
AREP 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 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
Argunment
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 parameter indicates that the service request succeeded.

6.2.5.3.

With th
occurs
status

Table

15 DP-slave started

after the DP-slave has entered the data exchange mode and the transfer of ala
messages is possible from now on.

03 shows the parameters of the service.

Table 103 — DP-slave started

Parameter name Ind

Argument
AREP
Actual Enabled Alarms

Alarm Sequence

0O =2 2 £ £

Alarm Limit

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

AR
Thi

EP
s 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).

is service the supported alarm features @n this MS1 AR are indicated. The indlication

m and

Allowed values: Update Alarm enabled / disabled, Manufacturer Specific Alarm enabled /

disabled, Diagnosis Alarm enabled / disabled,

Pul

| Plug Alarm enabled / disabled.

Process Alarm enabled / disabled,
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Alarm Sequence

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

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|ojloa|lb~lw|N

32 alarms in total

6.2.5.3.16 DP-slave stopped

In cas¢ of an MS0O AR, this Application Layer service indicates to the User that the DF-slave
has left the data exchange mode and.that the MS1 AR is closed. As a consequenice the
transfgr of alarms as well as the processing of Write and Read services is no longer pogsible.

In casg of an MS1 AR, this/service indicates to the User that the acyclic communijication
relatiopship to the DP-master (Class 1) has been stopped. This means that there is noflonger
cyclic gata exchange, the MS0O AR and MS1 AR of a DP-slave will be set to the initia| state.
Table 105 shows the parameters of the service.

Table 105 — DP-slave stopped

Parameter name Ind
Argument M
ARER 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.

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-slave that due l|o fatal
errors pll ARs have been reset.

Table 107 shows the parameters of the service.

Table 107 — DP-slave fault

Parameter name Ind

Argument

Argunent
The drgument shall convey the service specific parameters of the service rgquest.
Nevertheless, in this service there are no specific parameters.

6.2.5.3.19  Application ready DP-slave

By thig| service the User of a DP-slave_indicates to the Application Layer that the application is
ready. |This service shall only be used-in conjunction with the MSO AR.

Table 108 shows the parametérs:of the service.

Table 108 — 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.
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Table 109 — Start subscriber

Parameter name Req Cnf
Argument M
AREP M
CREP M
Result(+) S
AREP
CREP M
Result(-) S
AREP
CREP M
Argunjent
The argument shall convey the service specific parameters of the sefvice request.
AREP
This parameter is the local identifier for the desired AR.
CREP
This parameter is the local identifier for the desired/CR.
Result(+)
This s¢lection type parameter indicates that the(service request succeeded.
Resulf(-)
This s¢lection type parameter indicates that the service request failed.
6.2.5.3.21 Stop subscriber
This se¢rvice is used by the adpplication of the DP-slave to stop the subscription of a

DXB-L

Table

nk.
10 shows the parameters of the service.

Table 110 — Stop subscriber

certain

Parameter name Req Cnf
Argument M

AREP M

CREP M
Result(+) S
AREP

CREP M
Result(-) S
AREP

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

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

CREP
This parameter is the local identifier for the desired CR.

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

Result(-)

This s¢lection type parameter indicates that the service request failed.

6.2.5.3.22 Publisher active

This rvice indicates to the application of the Subscriber (DP-slave) ¥the state
Publisher of a certain DXB-Link. This service will be issued by the DP Application Lay

if the state of the Publisher has been changed since the last watchdog period.
Table 111 shows the parameters of the service.

Table 111 — Publisher active

Parameter name ind
Argument M
AREP M
CREP M
Status 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.

CREP
This parameter is the local identifier for the desired CR (Publisher).

Stqtus
This parameter indicates 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

6.2.5.3.

By thi
param

Table

Tnput Data object published by the related Publisher
the related Publisher was not in the data exchange mode

breakdown of the related Publisher

23 Init DP-master CI1

5 service the User initializes the Application Layer of a DP-master (Class 1
pters are described in this specification, part 3 and 4.

13 shows the parameters of the service.

Table 113 - Init DP-master Cl1

Parameter name Cnf

A
[
Ee]

Argument
Bus Para
TS
Data rate

TSL

minTSpDR

maxTSpR
TQUI

TSET
TTR
G
HSA

=T =2 222222222 2 £

max retry limit

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

Bus Para
This parameter is composed of the following subparameters:

TS

Result M

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).

minTSpDR

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

TQUI
This parameter contains the transmitter fall time for this DP-master (Class 1).

TSET

1).

This parameter contains the setup time for this DP-master (Class 1).

TTR
This parameter contains the target rotation time for this DP-master (Class -1).

G
This parameter contains the GAP update factor for this DP-master_(Class 1).

HSA
This parameter contains the highest station (DL-) address for this DP-master (Cl

max retry limit

Result
This parameter indicates that the service request suceeeded.

6.2.5.3.24 DP-master Cl1 started

In casg of a MSO AR, this Application.laayer service indicates to the User of a DP-
(Class|1) that the assigned DP-slave is-in‘the data exchange mode.

In casg of a MS1 AR, this Application Layer service indicates that the handling of
requesits for this DP-slave is possible.

Table 114 shows the parameters of the service.

Table 114 — DP-master Cl1 started

ass 1).

This parameter contains the maximum number of rétries for this DP-master (Clags 1).

master

alarm

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 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

N(fojloa|b~|]w®|DN

32 alarms in total

.25 DP-master Cl1 stopped

bplication Layer service indicates to the User of a DP-master (Class/1) that the

b been stopped. In case of a MSO AR, the MS1 AR has been stopped, too. A ne
ssary to restart MSO AR and MS1 AR.
16 shows the parameters of the service.
Table 116 — DP-master Cl1 stopped
Parameter name Ind
Argument M
AREP M
ent
jument shall convey the service specific parameters of the service request.
EP
5 parameter is the local identifier for the desired AR.

related
w start

6.2.5.3.26 Reset DP-master CI1
By this| service the Usérof a DP-master (Class 1) resets the Application Layer.
Table 117 showsthe parameters of the service.
Table 117 — Reset DP-master CI1

Parameter mame | Req cnf

Argument M

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

Nevert

Result

heless, in this service there are no specific parameters.

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 —

Argunient
The drgument shall convey the service specific parameters of the VService rgquest.
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 previous ReadiWrite.req from the User of a
DP-master (Class 1) to the MS1 AR, if the MS1 AR was forced to stop.

Table 119 shows the parameters of the service.

Table 119 — DP-master Cl1 reject

Parameterame Ind
Argument M
AREP M
Reason 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 (Address of DP-slave).
ReIson
The¢ parameter Status 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 MS0 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 CI1

Argun
The ar

AR
Thi

us

The Application Layer provides four operation modes‘for the User:

OF

ST

CL

OP

Parameter name Req Cnf
Argument M

AREP M

USIF State M
Result(+) M

AREP M

Bus Accessible M
Result(-)

AREP M
Bus Accessible M

ent
gument shall convey the service specific parameters of the sefvice request.

EP
5 parameter is the local identifier for the desired AR.

F State

FLINE
Communication to all DP participants (DP-master and DP-slave) is stopped. N
local DL is in offline state. The Application Layer waits for a signal to start.

DP

Changing the operation mode from OFFLINE to STOP the bus parameter set is
in the DL by the Application:L'ayer. The DL was activated. The responder servi
MM1 AR and MM2 AR can\lbe processed. MS0 and MS1 AR will not be activat
interactions to DP-slaves).

FAR
In this operation mode the DP-master (Class 1) attempts to configure the DP;
that are assigned to it, and starts the data exchange mode. The input data of t
slaves are read and passed to the User. The User’s output data are ignore
assigned DPR:slaves receive a value of 0 or no data for their Output Data 9
(dependingon the attribute Fail Safe).

ERATE
The.DP-master (Class 1) is in the data exchange mode with the assigned DP-

IAC of

oaded
ces for
ed (No

slaves
he DP-
d. The
bjects.

slaves.
bm the

The inputs from the DP-slaves are transferred to the User and the outputs fr

User are passed to the DP-slaves. If the Application Layer leaves the mode OP

RATE,

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 changed

Parameter name Ind
Argument M
AREP M
USIF State M

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

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

USJF State
Allgwed values: OFFLINE, CLEAR (see 6.2.5.3.29)

6.2.5.3.31 Load bus Par DP-master-Cl1

By thig service the User of a DP-master (Class 1) can load a new bus parameter sdt. This
servicg is not allowed in the_operation mode OFFLINE. During STOP changes to all bus
parameters are possible. In the operation modes CLEAR and OPERATE of the Application
Layer |t is not allowed totload a bus parameter set with changes to critical parametgers DL
variables Data_rate and-T§S.

The changed bus parameters are not stored. Thus, all parameters of this service are lost after
changihg the opéeration mode of the Application Layer from STOP to OFFLINE. Changep to be
stored|can only.be done within the bus parameter set (Bus Para) of the Init service.

Table 122'shows the parameters of the service.
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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

Argunjent
The argument shall convey the service specific parameters of the service reguest.
AREP
This parameter is the local identifier for the desired AR.
Bup Para
This parameter contains the bus parameter set which shall /be loaded. The strug

def

Result(+)

This s

Resulf(-)

This s6
St4d

The parameter Status indicates the reason for success or failure of the service.

Allg

6.2.5.3.

By this

AR. After the User has_sent this service to the Application Layer, the User will recd

acknoy
once.

Table

Status

ned in Master CI1 Init service.

lection type parameter indicates that the service réquest succeeded.

lection type parameter indicates that the@ervice request failed.

tus

wed values: NO, IV

32 Mark DP-master Gi1

service the User«afta DP-master (Class 1) can operate synchronously with th

ture is

e MSO
ive an

vledgement fromJthe Application Layer after all activated DP-slaves were polled at least

23 shows the parameters of the service.
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Parameter name Req Cnf
Argument M
AREP M
Result(+) S
AREP
Dia M
Result(-) S
AREP
Status M
Argunment
The argument shall convey the service specific parameters of the servicetequest.
AREP
This parameter is the local identifier for the desired AR.
Result(+)
This s¢lection type parameter indicates that the service request succeeded.
Diq
This parameter indicates (if the value is equal ' TRUE) whether the DP-master h

eXq

Allg

Resulf(-)

This s
Std

The¢ parameter Status indicates success or failure of the service. The value NO

sig
Ma

Allg

6.2.5.3.

This s

cuted a data exchange sequence to at least one activated DP-slave.

wed values: TRUE, FALSE

lection type parameter indicatés that the service request failed.

tus

nhaled if the Application-Layer is in the operation mode OFFLINE or STOP, or a pr
Fk.req is still actiye,

wed values: INO

33 Abort DP-master CI1

ervice/ allows to release a MS0O, MS1 or MM1 AR of a DP-master (Class 1

as not

will be
evious

). The

indicat

onvmay be issued by the MS1 AR if the DP-slave responds incorrectly. In this c4g

se the

MSO 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

Parametermame—TReq €nf
Argument M
Variable M
Result M
Value M
Status M

Argunjent
The argument shall convey the service specific parameters ofjthe service request.

Variable

The¢ parameter Variable selects the DL Variable whose current value has to be rez

IEQG 61158-3-3 for a list of all possible DL variables.

Result
This pTrameter indicates that the service request succeeded.

Value
This parameter contains the actualyvalue of the read DL Variable.

Stgtus
The¢ parameter Status indiCates success or failure of the service.

Allowed values: OK, NQ; IV

6.2.5.3.35 Delete. SC DP-master CI1

By thid service~the DL statistic counters can be cleared (set to zero) by the User of

master] (Class:1).

Table 126vshows the parameters of the service.

d, see

a DP-

Table 126 — Delete SC DP-master CI1

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
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 service the events of the service DLM-Event are indicated to the User of a DP-+
(Class|1) as an Event.
Table 127 shows the parameters of the service.
Table 127 — DP-master CI1 event
Parameter name Ind
Argument M
Event M
Add Info M
Argunment
The argument shall convey the service specific parameters of the service request.
Evént
This parameter can take the values which are allowed for the DLM-Event service.
Add Info

The parameter indicates the added info of the DL.

6.2.5.3

By this|

Table

.37 Init DP-master Cl2

service the User.nitializes the DL-parameter of a DP-master (Class 2).

28 shows the parameters of the service.

master
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Table 128 - Init DP-master Cl2

Parameter name Cnf

A
]
E-]

Argument
Bus Para

TS
Data rate
TSL
minTgpDR
maxTspr
TQUI
TSET
TTR
G
HSA

=T =2 22 2L RgE K<L £ L

max retry limit

Result M

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

Bup Para
This parameter is composed of the following,subparameters:

TS
This parameter contains the DL-address of this DP-master (Class 2).

Data rate
This parameter contains the.data rate of this DP-master (Class 2).

TSL
This parameter contains the slot time for this DP-master (Class 2).

minTSDR
This parameter-contains the smallest station delay time for this DP-master (Clas$ 2).

maxTSpR
This parameter contains the largest station delay time for this DP-master (Class ).

TQUI

This pnrnmnfnr contains the transmitter fall time for this DP-master ((‘Ince 9)

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

Argunent

The drgument shall convey the service specific parameters ofjthe service rgquest.

Nevertheless, in this service there are no specific parameters.

6.2.5.3.39 DP-master CI2 fault

By thig service the Application Layer indicates a fatal DL ‘error to the User of a DP-

(Class|2).
Table 130 shows the parameters of the service.

Table 130 — DP<master CI2 fault

Parameter name Ind

Argument

Argunjent

The drgument shall convey the service specific parameters of the service

Nevertheless, in this sefvice there are no specific parameters.

6.2.5.3.40 DP-master CI2 reject

By thig service-the Application Layer rejects a previous Read, Write, Data Transport

from the Userof a DP-master (Class 2).

rg

master

bquest.

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).


https://iecnorm.com/api/?name=c384d44b61b05281c87c39090cf77e74

IEC 61

158-5-3:2014 © IEC 2014 -197 -

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.

Argun
The ar

AR
Thi

6.2.5.3

By this
an Evd

Table

Argun
The ar

Table 132 — DP-master CI2 closed

Parameter name Ind

Argument M
AREP M

ent
jument shall convey the service specific parameters of the(service request.

EP
5 parameter is the local identifier for the desired AR.

42 DP-master CI2 event

service the events of the DLM are indicated to the User of a DP-master (Clas
nt.
33 shows the parameters of the service.
Table 433 — DP-master ClI2 event
Parameter name Ind
Argument M
Event M
Add Info M
ent
jument-shall convey the service specific parameters of the service request.

Evtnt
This parameter can take the values which are allowed for the -EvVent service.

Add Info
The parameter indicates the added info of the DL.

6.2.6
6.2.6.1

Management ASE

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 Management class specification
6.2.6.2.1 Master diag class specification
6.2.6.2.1.1 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. (m—RKey Attribote—tmpticit

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 Master Diag
6.2.6.24.1.2 Attributes

Implicjt

The aftribute Implicit indicates that the Master, Diag object is implicitly addressed
servicq.

Master Status
This parameter is composed of the following items.

US|F State
Thik attribute describes the-state of a DP-master (Class 1).

The allowed values aresshown in Table 134.

Table 134 — USIF state

Value Meaning

0 OFFLINE
1 STOP

In this state the DP-master (f‘l:ce 1) does not execute any services at the

MS0 and MS1 AR. The MM1 and MM2 AR can be established.
2 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.

3 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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nt Number
s attribute reflects the Ident Number of the DP-master (Class 1).

Attribute Type: Unsigned16

Hardware Release DP
This attribute specifies the hardware release of the DP implementation of the DP-master
(Class 1).

Attribute Type: Unsigned8

Firmware Release DP

Thi

attribute specifies the firmware/software release of the DP implementation of t

he DP-

ma
Att

Ha
Thi
(Cl

Att
Fir
Thi
DP
Att

Systen
The Sy

ster (Class 1).
ibute Type: Unsigned8

'dware Release User
5 attribute specifies the hardware release of the User implementation’ of the DP-
Bss 1).

ibute Type: Unsigned8

mware Release User
5 attribute specifies the firmware/software release ofithe User implementation
tmaster (Class 1).

ibute Type: Unsigned8

h Diagnosis
stem Diagnosis reflects the state of all DP+slaves assigned to the DP-master (Cl

This sfiate itself is a one-bit-information for each DP-slave which is set to the value 1 if

Diag R
incorre
the va
by the

Attribu

Data T

lag of the Diagnosis information .si*set or if it does not respond or if it res
ctly so that the MSO AR has to be-re-established. The state of a DP-slave is r
ue 0 after the MSO AR is successfully re-established or if the DP-slave is deac
AP of the DP-master (Class (1)~or the USIF State of the DP-master (Class 1) is S

e Type: List of 0,1

ransfer List

The

ta Transfer List( reflects the status of the data exchange mode of all DP;

assigngd to the DP-master (Class 1).

This sfatus itselfds'a one-bit-information for each DP-slave which is set to the value
data exchange.with the assigned DP-slave was successfully or if between two data exd
requests is-only one diagnosis request. All other cases reset the status bit-information
DP-slayve/to-the value 0.

master

of the

ass 1).
its Ext
sponds
pset to
tivated
roP.

slaves

if the
hange
of the

Attribute Type: List of 0,1

List of DP-slave Diag

This at

tribute 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 Dpwnload of the attribute values for Master Parameter object may be dene |n one
sequeljce or the attribute values for of the Bus Para element and for the Slave Para el¢gments
may bg loaded separately.

For thg download of the attribute values of Master Parameter object theApplication Layer has
to be ih the operation mode STOP. The operation mode of the Application Layer of tme DP-
mastern (Class 1) shall be changed with the Act Param service via the MM1 AR in conjlinction
with the local service Set Mode DP-master Cl1.

If the pttribute values for Master Parameter object are loaded in one sequence the |values
have t¢p be stored first in an intermediate buffer. After reception of the Act Param or A¢t Para
Brct sgrvice the User has to transfer the values from _the) intermediate buffer to the attfibutes
of the [Master Parameter object. Afterwards the User<shall transfer these values accofdingly
with the Load ARL, Load CRL (parameter Update set'to FALSE) and Load Bus Par DP-master
Cl1 sefvices. The Act Param service shall be confirmed according to the following rules

— pogitive, if all load services are confirmed positively,

— negative, if one or more load services'are confirmed negatively.

If the gttribute values for the Bus Para elements are loaded the values have to be storged first
in an iptermediate buffer. After reception of the Act Param or Act Para Brct service the User
has to|transfer the values from'the intermediate buffer with the Load Bus Par DP-master CI1
servicg to the DP Application*tayer. The Act Param service shall be confirmed positiyely, if
the previously requested.oad service are confirmed positively and after the values hap been
transfgrred to the attribates of the Master Parameter object.

W

172}

The Art Param -Service shall be confirmed negatively, if the previously requestefd load
servicgs are cpnfirmed negatively. In this case the previously transmitted values for the Bus
Para elements.shall be omitted.

If the dttriblUte values for one Slave Para element are loaded the values have to be storgd first
in an intermediate buffer. After recepliion of the Act Param service the User has 1o transfer the
values 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 Cl1 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 TgpRr

2.7. (m) Attribute: Tqui

2.8. (m) Attribute: TSET

2.9. (m) Attribute: TTR

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 Freeze

2.16. |[(o) Attribute: IsoM Sync

2.17. |[(m) Attribute: Min Slave Interval
2.18. |[(m) Attribute: Poll Timeout

2.19. [(m) Attribute: Data Control Time
2.20. |[(o) Attribute: Alarm Max

2.21. |(m) Attribute: Max User Global Control
2.22. |(m) Attribute: Master User Data Len
2.23. |(m) Attribute: Master Class2 Name
2.24. |(m) Attribute: Master User Data
2.25. |(o) Attribute: TCT

2.26. |(o) Attribute: maxTsH

3. (o) Attribute: List of Slave Para
3.1. (m) Attribute: Slave DL-address
3.2. (m) Attribute: Slave.Para Len

3.3. (o) Attribute: Extra Alarm SAP
3.4. (o) Attribute: DPV1 Data Types
3.5. (o) Attribute: DPV1 Supported
3.6. (m) Attribute: Fail Safe

3.7. (m) Attribute: Active

3.8. (m) Attribtte: Slave Type

3.9. (m) Attribute: New Prm

3.10. |[(m) Attribute: Max Diag Data Len
3.11. | (o) ~ Attribute: Max Channel Data Length
3.12. | (n7)“~“Attribute: Diag Upd Delay
3.13. |(e)” 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
3.29. (m) Attribute: List of assigned CREPs for the MS0O AR
3.29.1. (m) Attribute: CREP
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.31, (m)
. (m)
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3
4
S
1.
2.
3
4
5
6

6.2.6.2.2.3

Implicit

ERVICES:

Attribute:
Attribute:
Attribute:

OpsService:
OpsService:
OpsService:
OpsService:
OpsService:
OpsService:

Attributes

-202 -

Assigned AREP for the MS1 AR
Assigned AREP for the MS3 AR
Assigned AREP for the MSO AR

Start Seq
Download
Upload

End Seq

Act Para Brct
Act Param

IEC 61158-5-3:2014 © IEC 2014

This attribute—indicates—that—the—MasterParameter—objectts—mpticitty addressed—py the

servicgs.

Bus Para

This cgmbined attribute consists of the following items.

Buf Para Len

This attribute contains the length of Bus Para inclusive the length parameter.

Attfibute Type: Unsigned16

Allgwed values: 66 to 216 - 1

TS

This attribute contains the own DL-address of the DR-master.

Attribute Type: Unsigned8

Allpwed values: 0 to 125

Data rate

This attribute contains the code number of the chosen data rate.

Attribute Type: Unsigned8

The allowed values are shown in Table 135.

Table 135 — Data rate

Value Meaning
0 9,6 kbit/s
1 19,2 kbit/s
2 93,75 kbit/s
3 187 5 khit/s
4 500 kbit/s
6 1500 kbit/s
7 3 000 kbit/s
8 6 000 kbit/s
9 12 000 kbit/s
10 31,25 kbit/s
11 45,45 kbit/s

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)

ThJe allowed values are shown in Table 136.

Table 136 — USIF state

Value Meaning
0 no change of the operation mode in case of an error
1 change of the operation mode in case of an error

Isochronous Mode
This attribute indicates if the DP-master (Class 1) shall pperate in the Isochronous|Mode.
Twp different models concerning the interface betweén the DP Application Layer gnd the
application of the DP-master (Class 1) itself are provided by fieldbus DP for the DP-master
(Class 1), see 6.2.2.4.3.2.

The allowed values are shown in Table 137.

Table 137 —dsochronous mode

Value Meaning
Not Synchronized the’ DP-master (Class 1) shall not operate in the Isochronous
Mode
Buffered Synchronized the DP-master (Class 1) shall operate in the Buffer

Synchronized Isochronous Mode

Enhanced Synchronized the DP-master (Class 1) shall operate in the Enhanced
Synchronized Isochronous Mode

IsoM Freeze
This Boolean attribute indicates if the synchronization message (SYNCH) shall be sent
with the-Control 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.


https://iecnorm.com/api/?name=c384d44b61b05281c87c39090cf77e74

- 204 - IEC 61158-5-3:2014 © IEC 2014

Attribute Type: Unsigned16

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

All

wed values: 1 to 216 - 1

Time Base: 1

Da
Thi
act

Att

a Control Time
5 attribute specifies the maximum period of time for a Data Exchange with
vated DP-slave. This Time is used for sending out the Global ContrelCyclically.

ibute Type: Unsigned16

Allpwed values: 1 to 216 - 1

Tinje Base: 10

Alarm Max

Thi

5 variable contains the maximum number of) alarms per DP-slave, which ¢

handled by the DP-master. It describes a Master. capability. The Master shall be
handle a minimum number of 7 alarms, because there are existing 7 different

cla

Att

5SES.

ibute Type: Unsigned8

Allpwed values: 7 to 32

Ma
Thi
sta
ma

Kk User Global Control

ted by the User at the“/same time. This parameter describes the ability of th
ster (Class 1). A pragticable value for Max User Global Control is 16. For each @

Slave groups one Sync¢ and one Freeze Command may be started at the same time.

Att

ibute Type: Unsigned8

Allpwed values: 1 to 255

Ma
Thi

every

an be
able to
alarm

5 attribute defines the~maximum number of Global Control requests, which may be

e DP-
f the 8

Fter User Data Len

attribute contains the length of Master User Data inclusive the length parametef.

Attribute Type: Unsigned16

Allowed values: 34 to 216 - 1

Ma

ster Class2 Name

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

ma

xTSH

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.

Allowed values: 1 10 28 - 1

Slave
This cq

Para
mbined attribute consists of the following items.

Slave DL-address

Thi
ide
doy
Att

Allg

5 attribute reflects the DL-address of the DP-slave. This addréss is used
htifier (Area Code) to address the corresponding slave parametér set, e.g. for
vnload purposes.

ibute Type: Unsigned8

wed values: 0 to 125

Slave Para Len

Thi
par

Att
Allg

Ex{
Thi

Att

Allg

5 attribute contains the length of Slave Para ‘inclusive the length parameter. A
ameter set can be deleted by setting the Slave*Para Len to zero.

ibute Type: Unsigned16
wed values: 0 to 216 - 1

ra Alarm DLSAP
5 Boolean attribute selects the~Channel for the Alarm Ack service.

If the attribute is set foNFALSE the DP-master (Class 1) acknowledges alar
DLSAP 51.

If the attribute jsiset to TRUE the DP-master (Class 1) acknowledges alar
DLSAP 50.

ibute TypexBoolean

wed values: TRUE, FALSE

DP
Thi

1/Data Types

as an
up- or

slave

ms via

ns via

Bgoolean attribute reflects whether the DP-slave uses data types.

If the attribute is set to FALSE the DP-slave uses only basic types (Octet,
Array) for the Data Description.

If the attribute is set to TRUE the DP-slave uses data types for the Data Descrip

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.

Attribute Type: Boolean

Word,

tion.
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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.

Att
Ac

ribute Type: Boolean

tive

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
assigned DP-slave. In this state it is allowed to change the slave parameter set, for
example by a DP-master (Class 2) with the Download service. If the Active-Flag has the

valg
asy

Att

Slave Type
5 attribute contains a manufacturer specific type denotation ifor the DP-slave, see
Table 138.

Thi

Att

The¢ allowed values are shown in Table 138.

New Prm
5 Boolean attribute reflects’whether parameterization data has to be transferred to the

Thi
DP
be

for

o TDRILIE  tha ND clava b ali will ba _dana hy tha MDD oaactary (Oloce 40
C—r o= trrc—ot 1= oot (oo o—1

an B-C—\ALL n L
ooy eTrrartat g v T o T o e oy e o

ibute Type: Boolean

ibute Type: Unsigned8

Table 138 — Slave‘type

Value Méaning

0 DP-slave

1-15 reserved

16-255\ \manufacturer specific

Lslave in the data exchange mode. If this attribute is set to FALSE the Output D
transferred to this DP-slave in the data exchange mode. If this attribute is set to

+—to this
igned DP-slave. Changing of the slave parameter set in this state is limited (sge also
the|description of the attribute New Prm).

ata will
TRUE,

one data cycle parameterization data will be transferred instead of Output Dafla. The

corlsistency of the parameterization data has to be guaranteed by local measureq. After

tra
att

Att

Ma
Thi

ibute to FALSE and the data exchange mode to the DP-slave will be continued.

ibute<lype: Boolean

smitting this\ parameterization data successfully the DP-master (Class 1) sdts this

Diag Data Len
Earmvmmrwmmwﬁmmrﬂw—w—bidve.

Attribute Type: Unsigned8

Allowed values: 6 to 244

Ma

x 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
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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

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.inytotal

N[o|la| M| |DN

32 alarms in total

NA[{To Abort
This Boolean attribute reflects the behavior of the DP-master (Class 1) if the assigngd DP-
slaye does not respond at the MSO)AR in the DIAG2 state and the data exchange mpde.

— |If this attribute is set to{FALSE the DP-master continues in case of no regponse
(Status = NA) of the assigned DP-slave.

— [If this attribute is ‘set to TRUE the DP-master aborts the MSO AR in case| of no
response (Status™= NA) of assigned the DP-slave (abort means sending an [unlock
command and(to re-establish the MSO AR).

Attribute Type:"Boolean

Ignore ACIr
This Baolean attribute in combination with the Error Action Flag allows a DP-slave gpecific
reaction of the DP-master (Class 1) in case of failed data transfers.

— 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).
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Attribute Type: Boolean
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

Tine Base: 10

Prm Command supported
This Boolean attribute reflects whether the DP-slave uses PrmCmd within the extiended
funtionality:

— |If the attribute is set to FALSE the DP-slave supports no PrmCmd.
— |If the attribute is set to TRUE the DP-slave supports PrmCmd:
Attribute Type: Boolean

Allgwed values: TRUE, FALSE

Prm Data Len
Thig attribute contains the length of Prm Data inclusive the length parameter.

Attribute Type: Unsigned8
Allpwed values: 9 to 246

Prm Data
Thip attribute reflects the parameéterization data sent to the corresponding DP-slave|by the
DP}master (Class 1). The strueture of this attribute is described in 6.2.10.4.2.2.

Cfg Data Len
Thig attribute contains the'length of Cfg Data inclusive the length parameter.

Attribute Type: UnSigned8
Allpwed valugs:3 to 246

Cfg Data
Thig attribute reflects the configuration information sent to the DP-slave. The structure of
thig attribute is described 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.
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Attribute Type: Unsigned16

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

Thi
Att

Allpwed values: 2 to 246

Ex{ User Prm Data

Thi
DP

bet

Lis|

Thi

composed of the following list elements:

Assigned AREP for the MS1 AR

Thi

Assigned AREP for the MS3 AR

Thik attribute contains the AREP of the/MS3 AR assigned for this DP-slave.
Assigmed AREP for the MS0 AR
This attribute contains the AREP of'the MS0O AR assigned for all DP-slaves.
6.2.6.2.2.4 Invocation of the master parameter object
For thg invocation of the_Master Parameter object the following rules apply:

- On

— Up
be

6.2.6.3

s attribute contains the length of Ext Prm Data inclusive the length parameter.

ibute Type: Unsigned8

5 attribute reflects the extended user parameterization data sent ta_ the corresp
tslave by the DP-master (Class 1). The DP-master (Class 1) will send thi
ween the parameter data and the configuration information.

t of assigned CREPs for the MS0 AR
5 attribute contains the CREPs of the MSO AR assigned for this DP-slave

CREP
This attribute contains one CREP of the MS0 AR.

5 attribute contains the AREP of the MSAAR assigned for this DP-slave.

y one Master\Parameter object can be invoked in a DP-master (Class 1).

to 125 Slave Para elements with a unique value for the attribute Slave DL-addrg
contained in a Master Parameter object of a DP-master (Class 1).

Management service specification

bndent
5 data

and is

SS can

6.2.6.3.1 Get master diag

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.


https://iecnorm.com/api/?name=c384d44b61b05281c87c39090cf77e74

-210 - IEC 61158-5-3:2014 © IEC 2014

Table 140 — Get Master Diag

Parameter name Req Ind Rsp Cnf

Argument M M(=)
AREP M M(=)
MDiag Identifier M M(=)

Result(+)
AREP

S(=)
M(=)

Diagnosis Data M(=)

Argun
The ar

AR
Thi

MD
Thi

The allowed values are shown in.Table 141.

S(=)
S(=)
S(=)
S(=)

DP-slave Diag
System Diagnosis

Data Transfer List

w nuo n n E 2 »n

Master Status

w

Result(-) S(=)
AREP M M(=)
Status M M(=)

ent
jument shall convey the service specific parameters of the service request.

EP
5 parameter is the local identifier of the desired AR.

iag Identifier
5 parameter specifies the Element of the Master Diag object to be read.

Table 141 — MDiag identifier

Value Meaning

0-125_, DP-slave Diag of the DP-slave with the corresponding DL-address

126\ +| System Diagnosis
127 Master Status
128 Data Transfer List

Resulfl(+)

This selection type parameter indicates that the service request succeeded.

Diagnosis Data

Thi
req

s parameter contains one of the following elements of the Master Diag object as
uested.

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 provides 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 sequence is signdlized by
the DA-master (Class 2) in the DP-master (Class 1). In this case the DP-master (Class|1) can
set an|access protection for the addressed area until the End Seq service signals the [end of
the seiuence. The addressed data can be transmitted in blocks with the services Upload and
Downlgad. This service shall only be used in conjunction with the MM1 AR

Table 142 shows the parameters of the service.

Table 142 — Start Seq

Parameter name Req Ind Rsp Cnf

Argument M M
AREP M M
Area Code M M(=)

Timeout M M(=)

Result(+) S S(=)
AREP M M
Max Len Data Unit C C

Resuilt(-) S S(=)
AREP M M
Status M M

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

AREP
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

136-15-139 for-the-transferof-the-MasterParameterSet

Ti
Thi
se

trapsferred data are invalid.

Attfibute Type: Unsigned16

Ti

Resulf(+)

This s6

Th
Da

Att

Ranpge: 1 to 240
Resulf(-)

This s
Stq

This parameter provides detailed information about the failure.

Ma(r Len Data Unit

140 to 254 |reserved

255 Start Seq: No local access protection

eout

parameter defines the control time between two successive) Upload/Doywnload
ices. If this time expires the access protection is deactivated. The preyiously

e Base: 1
lection type parameter indicates that the service request succeeded.

parameter Max Len Data Unit definesthe maximum possible length of the par
a in the following Upload/Download APDUs.

ibute Type: Unsigned8

lection type parameter. indicates that the service request failed.

tus

ameter

Allpwed values DS, NA, RS, RR, UE, TO, FE, RE, NE, AD, IP, NI, SE, SC, EA, LE
6.2.6.3.3 Download
Th'S S IVibU ;D uacd tU tldllbfcl thU va:ucb fUI thU dttlibutﬁb Uf thc rV‘IthUI Paldlllctcl

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 M
Status M M(=)

Argunent
The argument shall convey the service specific parameters of the'service request.

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

Arga Code
The parameter Area Code identifies the element of the Master Parameter object| which
shgll be loaded.

Attribute Type: Unsigned8
Allpwed values: see 6.2.6.3.2

Adf Offset
This parameter contains the(offset to the begin of the area which is specified by the
Arda Code.

Attribute Type: Unsigned16

Data
This parameter.contains the data to be transferred.

Attribute Type: Octet String
Length:*4 to 240

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 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


https://iecnorm.com/api/?name=c384d44b61b05281c87c39090cf77e74

- 214 - IEC 61158-5-3:2014 © IEC 2014

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(+) S S(=)
AREP M M
Data C C(=)
Result(-) S S(=)
AREP M M
Status M M(=)
Argunjent
The argument shall convey the service specific parameters of the service request.
AREP
This parameter is the local identifietr of the desired AR.
Area Code
The parameter Area Code.identifies the element of the Master Parameter object
shgll be read
Attribute Type: Unsigned8
Allpwed valuesisee 6.2.6.3.2
Add Offset
This parameter identifies the offset to the begin of the area which is specified

Are

a'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.

which

by the
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Attribute Type: Octet String
Length: 1 to 240

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

Status
This parameter provides 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 sérvice is used to mark the end of a sequence of consistent transfers of data blgcks of
the Master Parameter object. This service shall only be used in conjunction with.a MM1|AR.

Table 146 shows the parameters of the service.

Table 146 — End Seq

Parameter name Req Ind Rsp Cnf
Argument M M
AREP M M
Result(+) S S(=)
AREP M M
Result(-) S S(=)
AREP M M
Status M M(=)

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

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

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

Resulf(-)

This s ' indi ' i
Status
This parameter provides 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(-) S
AREP
Status M

Argunjent
The argument shall convey the service specific parameters of the\service request.

AREP
This parameter is the local identifier of the desired AR/

Arga Code
The parameter Area Code identifies the element of the Master Parameter object| which
shgll be activated.

Attribute Type: Unsigned8

The allowed values are shown in Table’/148.

Table 148°— Area code (Act Para Brct)

Value Meaning

0 to 126 not allowed
127 Bus Para
128 to 129 |reserved

130 to 135 |reserved

136 to 139 |for the activation of the Master parameter object

140 to 254 |reserved

255 rRot-aHowed

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 provides detailed information about the failure.

Allowed values: DS
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— to change the operation mode of the DP Application Layer,

— 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 s

Table

Argun
The ar

AR
Thi

Ar
Th
shd

Att

rvice shall only be used in conjunction with a MM1 AR
49 shows the parameters of the service.
Table 149 — Act param
Parameter name Req Ind Rsp Cnf
Argument M M
AREP M M
Area Code M M(=)
Activate M M(=)
Result(+) S S(=)
AREP M
Result(-) S S(=)
AREP M
Status M M(=)
ent
jument shall convey the-service specific parameters of the service request.
EP
5 parameter isthe“local identifier of the desired AR.
a Code
parameter Area Code identifies the element of the Master Parameter object
Il be activated/deactivated with the exception of the operation mode.
ibut/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 3455 |reserved

Activate
The¢ meaning and the allowed values of this parameter are depending-on the Area Cppde.

Attribute Type: Unsigned8

The allowed values are shown in Table 151.

Table 151 — Activate

Area Code Allowed values‘for the parameter Activate
0 to 125: (Slave Para) |0 (= Deactivate)
128 (= Activate)
127: (Bus Para) 255 (= Activate)
128: (operation mode) |64 (= STOP)
128 (= CLEAR)
192 (= OPERATE)

Resulf(+)
This selection type paranmieter indicates that the service request succeeded.

Resulf(-)
This s¢lection typesparameter indicates that the service request failed.

Stgtus
This parameter provides detailed information about the failure.

Alld

6.2.7 Load region ASE
6.2.7.1 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 volatile 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 Region object via different ARs are allowed. This attribute is defined to separate the

state W@Wm@a&&h@m@_&mntents
uploaded.

The Ldad Region ASE provides services that permit an AP to initiate the upload ler do

(Pull o
Pull or

The LK
servicq.

LR Da

Push as parameters of the initiate load request.

AP that contains the LR Data responds by returning the requested segment, indicating

param

LR Da
by sen

bter when the final segment of the LR Data has beef returned.

a segments are downloaded by the Client having the AP containing the LR Data

the LR| Data segment was received. In this cas€, the Client indicates when the last L

segme
initiate

AP. Th

d the transfer ends the load process by issuing a Terminate Load request to the

complgted successfully.

To avg
regard

6.2.7.2

6.2.7.2.

The Ld
attribu
specifi

id deadlocks at the Servér-a timeout shall be issued to control the activities of
ng the upload or downlead procedures.

Load region class specification

1 Template

cation/of the Client AP is beyond the scope of this specification.

wnload

I Push) of Load Region objects. They identify the Load Region object,ahd whether to

Data may be transferred in segments by using the Pull Segment or the Push Segment

a segments are uploaded by the Client issuing Pull Segment requests for them. The

with a

image

ding individual segments to the Server and.wait for a response that indicates whether

R Data

ht has been transferred. After the last LR Data segment has been received, the AP that

remote

e Terminate Load request may.also be used by an AP if the load process carnot be

an AR

ad Region object is modeled as a Server object. The Load Region object specifjes the
es ahd" services used by Client APs to upload and/or download LR Data. The

A Load Region object is described by the following template:

DP ASE: Load Region ASE

CLASS: Load Region

CLASS ID: not used

PARENT CLASS: TOP

ATTRIBUTES:

1. (m) Key Attribute: Identifier

2 (m) Attribute: LR Size

3. (m) Attribute: Access Rights MS1

4. (m) Attribute: Access Rights MS2

5. (c) Constraint: Access Rights MS2 = Right to Pull or Right to Pull/Push
5.1. (m) Attribute: List of SCL Pull

5.1.1. (m) Attribute: SCL

6. (c) Constraint: Access Rights MS2 = Right to Push or Right to Pull/Push
6.1. (m) Attribute: List of SCL Push
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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) ﬁchnr\/inn- Bull 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 LR Index 4o define tg which
Application Process Identifier, module and to which index within the specified module the
Load Region object belongs. This Identifier shall not be used by anoth€r’ Action object, Load
Regior] object, Function Invocation object or Process Data object.

Attribufe Type: Unsigned8, Unsigned8, Unsigned16
Allowed triplet values: [ 0 to 254, 0 to 254, 0 to 65 199 (65 200 to 65 535 reserved) ]

LR Size
This aftribute specifies the length of the Load Region ‘ebject in octets.

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

Accesp Rights MS1
This aftribute defines the type of aceess rights defined for a MS1 AR for the Load Region
object.

Attribufe Type: Unsigned8

The allowed values are shawn in Table 152.

Table 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 protection for this Lkoad Region
object. The rules for accepting or rejecting a Pull access are described in $.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 Push access protection for this Load Region
object. The rules for accepting or rejecting a Push access are described in p.2.1.3
acdording to the write access protection.

Attfibute Type: Unsigned8

Load Itlktegion State
This aftribute specifies the state of the Load\Region object.

Attribute Type: Unsigned8

The allowed values of this attribute are shown in Table 154.

Table 154 — Load region state

Value 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.
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te Type: Unsigned32

Allowed 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

reserv

Max S

d)]

bgment Length

This aftribute specifies the maximum length in octets of each Push Segment or Rull Se

which
Attribu
Allowe

Max R
This a
Load,

shall be used for the up- or download of this Load Region object.
e Type: Unsigned8
d values: 1 to 234

psponse Delay
tribute specifies the maximum time period (in units of<10) the response of an
Pull Segment, Push Segment or Terminate Load service request may be delayed

Server| due to processing of the request. The value of 4his” attribute shall be less th
value ¢f the attribute MS1 Timeout of the ARL DP-mastér)(Class 1) object.

Attribu
Allowe

Uploa
This a

e Type: Unsigned16
i values: 1to 216 - 1

count
tribute indicates the number of Clients which currently upload the contents of th

Region object. The value of this attribute has to be zero to download the Load Region

This a
This a
object.

Attribu

Allowe

tribute is incremented each, time a Client uploads the Load Region object in p
ftribute is decremented each time a Client finishes the upload of the Load

e Type: Unsigned8

d values: 0 to 255

Load Region Additional Information
This optional. @tiribute contains additional information about the Load Region objeq
permitied data‘formats.

Attribu

gment

nitiate
by the
an the

e Load
object.
arallel.
Region

exMype: Octet String

Load Region Name
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
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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.

— 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 sgrvice is used by an AP to initiate the download or upload ofha-lLoad Red
parameter of the service indicates whether the load image will be transferred into th{
Regior] object using the Pull Segment service or from the Load Region object using th
Segmgnt service. This service shall only be used in conjunction with the MS1 or M{

Table 155 shows the parameter of the service.

Table 155 — Initiate load

ion. A
Load
Push
2 AR.

U0

Argument

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

AREP

Parameter name Req Ind Rsp Cnf

Argument M M(=)

AREP M M(=)
Slot Number M M(=)
LR Index M M(=)
Load Type M M(=)
Load Image Size C C(=)
Intersegment Reguest Timeout M M(=)
Additional Information U U(=)

Resutt(+) S S(=)
AREP M M(=)
Actual LR Size M M(=)
Max Response Delay M M(=)
Max Segment Length M M(=)

Result(-) S S(=)
AREP M M(=)
Error Code M M(=)

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).
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LR Index
This parameter specifies the index of the Load Region to be downloaded or to be
uploaded.

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
theLoad Ppginn nhjnnf if the parameter Load T\len is nnlnnl Push If the parameter Load
Type is equal Pull the parameter Load Image Size is not present. This parameétgr shall
haye a value of zero if the content of the Load Region object shall be cleared.

Attribute Type: Unsigned32
Allgwed values: 0 to 232 - 1

Intersegment Request Timeout
This parameter specifies the timeout period on the Server side‘between Pull Segment or
Pugh Segment service requests, in units of 100. The ,default values are shown in
Table 156.

Attribute Type: Unsigned16

Allgwed values: 1 to 216 - 1

Table 156 — Default values for the parameter Intersegment Request Timeout

Baudrate (kbit/s) <187,5 500 1500 | 3000 | 6000 (12000

Intersegment Request Timeout (sec) 40 20 10 10 10 10

Additional Information
This optional parameter,'specifies additional information for the subsequent load
procedure, e.g. the desired-data format.

Resulf(+)
This s¢lection type parameter indicates that the service request succeeded.

Actual LR Sjze
This parameter contains the value

— |of theattribute Actual LR Size of the Load Region object if the parameter Load Type
has/had the value Pull in the previous request primitive,

— of the parameter Load Image Size if the parameter Load Type has had the value Push
in the previous 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.
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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, 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

procesptasbeemimitiated—This—service stattomty beused—m—conjunctiomwith—the—1S1 or
MS2 AR.
Table 157 shows the parameter of the service.
Table 157 — Push segment
Parameter name Req Ind Rsp Cnf
Argument M M(=)
AREP M M(=)
Slot Number M M(=)
LR Index M M(=)
Segment Length M M(=)
Segment Number M M(=)
More Follows M M(=)
Data M M(=)
Result(+) S S(=)
AREP M(=)
Result(-) S S(=)
ARER M(=)
Error.Code M M(=)
Argunjent
The argumentishall convey the service specific parameters of the service request.
AREP

Thi N H o the-desiTedAR-
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 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

Mo

re Follows

This parameter indicates whether or not any additional segments remain to be transmitted.

Attribute Type: Boolean

Allg
Da

wed values: TRUE, FALSE

a

The parameter Data contains the segment of the Load Image which has torbe"down

andg

consists of the number of octets indicated in the parameter Segment Length

rec:luest. This parameter has to be composed of the data type Octet String.

Result(+)
This s¢lection type parameter indicates that the service request suceeeded.
Resulf|(-)
This s¢lection type parameter indicates that the service request failed.
Error Code
This parameter indicates the reason for the failuret
Allpwed values: state conflict, length error,*access denied, invalid index, invali
mofule failure, invalid parameter, invalid type; feature not supported.
6.2.7.3.3 Pull segment

This optional service is used to transféer LR Data from the Load Region object after the

proces
MS2 A

Table

R.

58 shows the parameter of the service.

loaded
of the

d slot,

upload

5 has been initiated. This .service shall only be used in conjunction with the MS1 or
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Table 158 — Pull segment

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 S(=)
AREP M M(=)
Segment Length M M(=)
Segment Number M M(=)
More Follows M M(=)
Data c C(5)

Result(-) S S(=)
AREP M M(=)
Error Code M M(=)

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

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

Sigt Number
The¢ parameter Slot Number is used*in the destination device for addressing the desired
Logd Region object in a specific slot (typically a module).

LR|Index
This parameter specifies.the index of the Load Region to be uploaded.

Segment Length
This parameter indicates the number of octets of the Load Region object which shall be
uplpaded with this-request.

Attfibute Type: Unsigned8

Allpwed values: 1 to 234

Resulf{¥)
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

Mo

re Follows

This Boolean parameter indicates whether or not any additional segments remain to be
transmitted.

Attribute Type: Boolean

Allowed values: TRUE, FALSE

Data

Thi
the
to

5 conditional parameter is only present if the value of the parameter Segment Le
response is different from zero and contains the segment of the Load Image'whi
pbe uploaded and consists of the number of octets indicated in the parameter Se

Length of the response. This parameter has to be composed of the data type, Octet ¢
Resulf(-)
This s¢lection type parameter indicates that the service request failed.
Error Code
This parameter indicates the reason for the failure.
Allgwed value: state conflict, access denied, invalid index, invalid slot, module
invalid parameter, invalid type, feature not supported.
6.2.7.3.4 Terminate load
This sgrvice is used to terminate the upload or*download process. It shall be used

SucCcCes

If the U

— in

sful completion, or to abort an upload of'download in progress.

p- or download process is being aborted with the Terminate Load service, then

case of a download the contents of the Load Region object shall be delete

attfibute Actual LR Size shall-be set to zero and the attribute Load Region State s

set

— ind
be

This s4

Table

to DOWNLOADABLE);

ase of an upload the value of the attribute Uploadcount of the Load Region obje
decremented.

rvice shall only-be used in conjunction with the MS1 or MS2 AR.

59 shows the parameter of the service.

hgth of
ch has
bgment
Btring.

failure,

i upon

d (the
hall be

tt 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 S(=)
AREP M M(=)
Error Code M M(=)

Argunjent
The argument shall convey the service specific parameters of the sefvice request.

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

Sigt Number
The parameter Slot Number is used in the destination device for addressing the desired
Load Region object in a specific slot (typically aimodule).

LR|Index
This parameter specifies the index of the\load Region object whose upload or download
process shall be terminated.

Resulf(+)
This s¢lection type parameter indicates that the service request succeeded.

Resul{|(-)
This s¢lection type parameter indicates that the service request failed.

Error Code
This parameter indigates the reason for the failure.

Allowed valug€:_state conflict, access denied, invalid index, invalid slot, module failure,
invalid parameter, invalid type.

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.
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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

and generate appropriate Error Codes if necessary.

Two types of Load Region state machines are defined. One represents the behavior of Load
Regio?mmmm—mmm i able to
be doywnloaded. The other one represents the behavior of Load Region objects*(whose
contenfts are stored in non-erasable memory and are therefore not capable to be downlgaded.

The Lgad Region object may be used by Function Invocation objects. Therefore the¢ Load
Regior] state machines provide an interface to the Function Invocation state machines [for co-
ordinafion purposes.

The main functionalities of the Load Region state machine are:

— mohitoring of the valid sequence of services executed on the*Load Region object,
— to ¢nsure that a download is only executed if no upload is”in progress,

— to ensure that an upload or download is only executed if the Load Region object is not
usgd by a Function Invocation object,

— to ¢nsure that an upload is only executed if nocdownload is in progress,
— sugpervision of the Client activity.

6.2.7.i|.1.2 Primitive definitions

6.2.7.4.1.2.1 Primitives exchanged between the user and the load region state

machine

Table (160 and Table 161 show the primitives exchanged between the User and th¢ Load
Region state machine.
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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-slaye Stapped ind User ARFP —
Initiate|Load.ind User AREP, —
Slot Number,
LR Index,
Load Type,

Load Image Size,
Intersegment Request,

Timeout

Pull S¢ggment.ind User AREP, —_—
Slot Number,
LR Index,
Segment Length

Push §egment.ind User AREP, -
Slot Number,
LR\Index,
Segment Length,
Segment Number,
More Follows,

Data

Terminjate Load.ind User AREP, —_—
Slot Number,
LR Index
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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 cmnnf re'r_\(-l-) Load AREP —
Region
g Segment Length,
Segment Number,
More Follows,
Data
Pull Sggment.rsp(-) Load AREP, —
Region
Error Code
Push §egment.rsp(+) Load AREP —
Region
Push §egment.rsp(-) Load AREP, N—
Reqi
eglon Error Code
Terminjate Load.rsp(+) Load AREP —
Region
Terminjate Load.rsp(-) Load AREP, —
Reqi
egion Error Code

The parameters used with the primitives are described in the Service Specification|of the
Load Region object (see 6.2.7.3).

6.2.7.4.1.2.2

Primitives exchanged between the function invocation and the lojad
region state‘machine

Table 162 and Table 163 show the primitives exchanged between the Function Invocatipn and
the Load Region state-machines.

Table 162 — Primitives issued by the Function Invocation to the Load Region stfate

machine
Primitive Name Source Associated parameters Functions
Delete|nUse~ind Function F1 Identifier, The Function Invocation indicafes
tvocation — withrthisprimitive that thetoa
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.
SetlnUse.rsp (+/-) Load Fl1 Identifier, The Load Region responds with this
Region . primitive to a previous received
LR Identifier

SetlnUse.ind.

6.2.7.4-1-3—Statedefinitions

Table 164 shows the definitions of the states of the Load Region state machine.

Table 164 — Load Region state definitions

State

Description

DOWNLOADABLE

This state indicates that the Load Region object is empty, but is
capable of being downloaded.

DOWNLOADING

This state indicates that the download séquence has been initiated.

DOWNLOAD SUCCESS

This transient state indicates that the-download sequence has
succeeded, but has not yet been terminated.

LOADED This state indicates that the download sequence has terminated
successfully.
IN-USE This state indicates that.the'Load Region object is loaded and is
currently being used by a Function Invocation object.
6.2.7.4.1.4 Local variable definitions

AREP List

The EP List consists of a one“dimensional list containing AREP(s) which represent

applicgtion relationships who currfently execute a download or upload sequence.

Segmeént Number List

The Segment Number~List consists of a two dimensional list containing AREP(s), also
contained in the AREPtist, and the actual Segment Number of the sequence executed on

this relationship.

Actual LengthList

The Ag¢tual-Length List consists of a two dimensional list containing AREP(s), also contained
in the |JAREP List, and the Actual Length of the amount of data already exchanged|in the

sequence 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

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

Informat

ion)

This function checks by calling subfunctions if the service is acceptable and match

local object conditions.

AH-therestttsof- the—catedstbfunctionsareasfottows:
IsLRSizeOK(Load Image Size) = TRUE
IsPushAndUpload() = FALSE
IsAddInfoOK(Additional Information) =
TRUE
then it returns TRUE.
B) Otherwise it returns FALSE.
IsPushAndUpload() This function checks whether an Upload sequence is in progress.
A) If the attribute Uploadcount is greater than“zero then it returns TRUE.
B) Otherwise it returns FALSE.
IsLRSiz¢ OK(Load Image Size) [This function checks whether the-l'oad Image Size is matching the attribuje LR Size.
A) If the Load Image Size is less or equal LR Size then it returns TRUE.
B) Otherwise it returns FALSE.
IsAddInfoOK(Additional This function checks whether the Additional Information is matching the aftribute
Informafjon) Load Region Additional’Information.
A) If the AdditionalInformation is compatible to the attribute Load Region|Additional
Information then, it returns TRUE.
B) Otherwise-it returns FALSE.
StoreSegmentNumber(AREP, This function increments the Segment Number with one and stores it AREP related.
Segment Number)
GetSegmentNumber(AREP) This function returns the stored AREP related Segment Number.
CheckS¢gmentNumber(AREP, ) *[This function compares the Segment Number with the stored AREP related Segment
Segment Number) Number.
A) If the Segment Number is equal to the stored AREP related Segment Number then
it returns TRUE.
B) Otherwise it returns FALSE.
Etoretfs: ualLength(AREP, Actual|This function stores the Actual Length AREP related.
eng

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

Moo
Tvrer

reater Max

S oamant] natbh-thaon i rotiica S oamant] aath
gHeRtrT—eRgm—meRttrTetd RS egheRtr=engm-

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 related by calling the“function
StoreActualLength.

he following

CheckAg¢tualSeglLength(AREP, |This function reads the stored AREP related Actual Length by calling the function

Segment Length) GetActualLength and checks the Segment Length-aceording to the followipg
conditions:

A) If Segment Length is greater than Max Seégment Length then it returns [FALSE.
B) If Segment Length is greater than Actual LR Size-Actual Length then it|returns
FALSE.

C) Otherwise it returns TRUE.

IsLastSggment(AREP) This function reads the stored’AREP related Actual Length by calling the function
GetActualLength and calculates whether it is the last segment to transfer pccording
to the following conditions;

A) If the Actual Length is*equal to Actual LR Size then it returns FALSE.
B) Otherwise it returns TRUE.

StoreAREP(AREP) This function stares the AREP in the AREP List.

CheckAREP(AREP) This functionchecks whether the AREP is contained in the AREP List accprding to
the followjng conditions:

A) (f the AREP is contained then it returns TRUE.
B)-Otherwise it returns FALSE.

DeleteAREP(AREP) This function deletes the AREP in the AREP List.

StartintdrsegReqTimer(AREP, This function starts or restarts the AREP related Intersegment Request Timer.

T1)

StoplIntdrsegReqTimer(AREP) This function stops the AREP related Intersegment Request Timer.

CheckMpreFoHows(AREP; More |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 accprding to

the following conditions:

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 Fl Identifier.

CheckFI

Identifier(FI Identifier)

This function checks the Fl 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

0

This function gets the Data of the content of the Load Region object.
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6.2.7.4.2 Load region state diagrams

6.2.7.4.2.1 Load region state diagram for erasable memory

Figure

POWER-ON
1
3..15
k4
2
[~ DOWNLOADABLE
A y
16, 18, 22, 24, 17
26,28, 30, 32, 34 DOWNLOADING
19..21, 23, 25, 27, 29, 31, 33
36, 37, 39, 41, 43,
45, 47, 49
y
35
DOWNLOAD SUCCESS
38, 40, 42, 44, 46, 48 51..62, 64
A
> LOADED
50
63
66..73
IN-USE
65
Figure 25.—Load Region state diagram for erasable memory
6.2.7.4.2.2 Load ‘region state diagram for non-erasable memory
Figure|26 shows the state diagram of a Load Region for non-erasable memory.

25 shows the state diagram of a Load Region for erasable memory.
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Figure 26 — Load region state diagram for non-erasable memory

Load region state tables

Load region state table for erasableé. memory

Table 166 shows the state table of a Load Region<for erasable memory.

Table 166 — Load Region state table for erasable memory

# | chrrent Event Nekt State
btate ICondition
=>Action
1 POWER- DOWNLOA
ON DABLE
=>
Uploadcount:=6
2 DOYNLOA |Initiate Load:ind ( AREP, Slot Number, LR Index, Load Type, Load Image Size, DOWNLOA
DABLE Intersegment Request Timeout, Additional Information ) DING

/(Léad " Type=Push) &&
(lsServiceAccepted(Load Type, Load Image Size, Additional Information)=TRUE)
=>

StoreAREP(AREP)

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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Current Event Next State
State /Condition
=>Action

DOWNLOAD |Initiate Load.ind ( AREP, Slot Number, LR Index, Load Type, Intersegment Request |DOWNLOA
ABLE Timeout, Additional Information ) DABLE

/(Load Type=Pull) &&

(IsServiceAccepted(Load Type, Additional Information)=TRUE)

=>

T1:=Intersegment Request Timeout

Uploadcount:=Uploadcount+1

SToreAREP(AREP)

StartintersegReqTimer(AREP, T1)

Initiate Load.rsp(+) ( AREP, Actual LR Size, Max Response Delay, Max Segment

Length )
DOYNLOAD [Initiate Load.ind ( AREP, Slot Number, LR Index, Load Type, Load Image Size, DOWNLOA
ABUE Intersegment Request Timeout, Additional Information ) DABLE

/(Load Type=Push) &&

(IsServiceAccepted(Load Type, Load Image Size, Additional Information)=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»)
DOYNLOAD |Push Segment.ind ( AREP, Slot Number, LR Index, Segment Length, Segment DOWNLOA
ABLE Number, More Follows, Data ) DABLE

=>

Error Code:=state confhct

Push Segment.rsp(-))( AREP, Error Code )
DOYNLOAD |Pull Segment.ind ( AREP, Slot Number, LR Index, Segment Length ) DOWNLOA
ABLE /(CheckARER(AREP)=TRUE DABLE

=>

Segment Length:=0

Segment Number:=1

More Follows:=FALSE

StartintersegReqTimer(AREP, T1)

Pull Segment.rsp(+) ( AREP, Segment Length, Segment Number, More Follows )
DOWNLOAD |Pull Segment.ind ( AREP, Slot Number, LR Index, Segment Length ) DOWNLOA
ABLE /(CheckAREP(AREP)=FALSE DABLE

=>

Error Code:=state conflict

Pull Segment.rsp(-) ( AREP, Error Code )
DOWNLOAD [Terminate Load.ind ( AREP, Slot Number, LR Index ) DOWNLOA
ABLE DABLE

/(CheckAREP(AREP)=FALSE
=>
Error Code:=state conflict

Terminate Load.rsp(-) ( AREP, Error Code )
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# | Current Event Next State
State /Condition
=>Action
9 DOWNLOAD [Terminate Load.ind ( AREP, Slot Number, LR Index ) DOWNLOA
ABLE /(CheckAREP(AREP)=TRUE DABLE
=>
DeleteAREP(AREP)
Uploadcount:=Uploadcount-1
StopintersegReqTimer(AREP)
Terminate Load.rsp(+) ( AREP )
10 |DOYNLOAD |IntersegReqTimer Expired DOWNLOA
ABLE - DABLE
AREP:=GetTimerAREP()
DeleteAREP(AREP)
Uploadcount:=Uploadcount-1
IntersegReqTimerExpired.req( AREP )
11 |DOYWNLOAD |Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reason Code, Additional DOWNLOA
ABLE Detail ) DABLE
/(CheckAREP(AREP)=TRUE
=>
DeleteAREP(AREP)
Uploadcount:=Uploadcount-1
StopIntersegReqTimer(AREP)
12 [DOYWNLOAD |Abort.ind ( AREP, Locally GeneratedxSubnet, Instance, Reason Code, Additional DOWNLOA
ABLE Detail ) DABLE
/(CheckAREP(AREP)=FALSE
=>
13 |DOWNLOAD |DP-slave Stopped.ind (AREP) DOWNLOA
ABLE /(CheckAREP(AREP)=TRUE DABLE
=>
DeleteAREP(AREP)
Uploadceount:=Uploadcount-1
StoplntersegReqTimer(AREP)
14 |DOYWNLOAD|DP-slave Stopped.ind ( AREP) DOWNLOA
ABLE /(CheckAREP(AREP)=FALSE DABLE
=>
15 |DOWNLOAD |SetInUse.ind ( FI Identifier, LR Identifier ) DOWNLOA
ABLE DABLE

=>

SetlnUse.rsp(-) (FI Identifier, LR Identifier)
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Current
State

Event
/ICondition
=>Action

Next State

16

DOWNLOAD
ING

Push Segment.ind ( AREP, Slot Number, LR Index, Segment Length, Segment
Number, More Follows, Data )

/(CheckAREP(AREP)=TRUE) &&
(CheckSegmentNumber(AREP, Segment Number)=TRUE) &&
(CheckActualSegLength(AREP, Segment Length)=TRUE) &&
(CheckMoreFollows(AREP; More Follows)=TRUE)&&

(More Follows=TRUE)

DOWNLOA
DING

=>

Segment Number:=GetSegmentNumber(AREP)
StoreSegmentNumber(AREP, Segment Number)
StartintersegReqTimer(AREP, T1)
GetActualSegLength(AREP, Segment Length)
StoreData(Data)

Push Segment.rsp(+) ( AREP )

17

DOYNLOAD
ING

Push Segment.ind ( AREP, Slot Number, LR Index, Segment, Length, Segment
Number, More Follows, Data )

/(CheckAREP(AREP)=TRUE) &&
(CheckSegmentNumber(AREP, Segment Number)=TRUE) &&
(CheckActualSegLength(AREP, Segment Length)=TRUE) &&
(CheckMoreFollows(AREP; More Follows)sTRUE)&&

(More Follows=FALSE)

=>

Segment Number:=GetSegmeritNumber(AREP)
StoreSegmentNumber(AREPy Segment Number)
StartintersegReqTimer(AREP, T1)
GetActualSeglLength(AREP, Segment Length)
StoreData(Data)

Push Segment:rsp(+) ( AREP )

DOWNLOA

SUCCESS

18

DOYNLOAD
ING

Push Segment.ind ( AREP, Slot Number, LR Index, Segment Length, Segment
Numbert,» More Follows, Data )

JCHeckAREP(AREP)=FALSE
=>
Error Code:=state conflict

Push-Seamentrspl ) (AREP Erragr Code-)
9 N LAYAAY ) 7

DOWNLOA
DING

19

DOWNLOAD
ING

Push Segment.ind ( AREP, Slot Number, LR Index, Segment Length, Segment
Number, More Follows, Data )

/(CheckAREP(AREP)=TRUE) &&
(CheckSegmentNumber(AREP, Segment Number)=FALSE)
=>

Error Code:=invalid parameter

DeleteAREP(AREP)

StoplintersegReqTimer(AREP)

ClearContent

Actual LR Size:=0

Push Segment.rsp(-) ( AREP, Error Code )

DOWNLOA
DABLE
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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
DeleteAREFP(AREP)
StopIntersegReqTimer(AREP)
ClearContent
Actual LR Size:=0
Push Segment.rsp(-) ( AREP, Error Code )
21 |[DOWNLOAD [Push Segment.ind ( AREP, Slot Number, LR Index, Segment Length,"S&gment DOWNLOA
ING Number, More Follows, Data ) DABLE
/(CheckAREP(AREP)=TRUE) &&
(CheckSegmentNumber(AREP, Segment Number)=TRUE )"&&
(CheckActualSegLength(AREP, Segment Length)=TRUE) &&
(CheckMoreFollows(AREP; More Follows)=FALSE)
=>
Error Code:=invalid parameter
DeleteAREP(AREP)
StopintersegReqTimer(AREP)
ClearContent
Actual LR Size:=0
Push Segment.rsp(-) ( AREP, Error Code )
22 [DOYWNLOAD [Initiate Load.ind ( AREP, Slot Number, LR Index, Load Type, Intersegment Request |DOWNLOA
ING Timeout, Additionattnformation ) DING
/(Load Type=Pull)
=>
Errar Code:=state conflict
Initiate Load.rsp(-) ( AREP, Error Code )
23 [DOYWNLOABD:Initiate Load.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 )
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Current
State

Event
/ICondition
=>Action

Next State

24

DOWNLOAD
ING

Initiate Load.ind ( AREP, Slot Number, LR Index, Load Type, Load Image Size,
Intersegment Request Timeout, Additional Information )

/(CheckAREP(AREP)=FALSE) &&
(Load Type=Push)

=>

Error Code:=state conflict

Initiate Load.rsp(-) ( AREP, Error Code )

DOWNLOA
DING

25

DOYNLOAD
ING

Pull Segment.ind ( AREP, Slot Number, LR Index, Segment Length )
/(CheckAREP(AREP)=TRUE

=>

Error Code:=state conflict

DeleteAREP(AREP)

StopIntersegReqTimer(AREP)

ClearContent

Actual LR Size:=0

Pull Segment.rsp(-) ( AREP, Error Code )

DOWNLOA
DABLE

26

DOYNLOAD
ING

Pull Segment.ind ( AREP, Slot Number, LR Index, Segment Length )
/(CheckAREP(AREP)=FALSE

=>

Error Code:=state conflict

Pull Segment.rsp(-) ( AREP, Error Code")

DOWNLOA
DING

27

DOWNLOAD
ING

Terminate Load.ind ( AREP, Slot-Number, LR Index )
/(CheckAREP(AREP)=TRUE

=>

Error Code:=state conflict

DeleteAREP(ARER)

StoplintersegReqTimer(AREP)

ClearContent

ActualhLR Size:=0

Terminate Load.rsp(-) ( AREP, Error Code )

DOWNLOA
DABLE

28

DOYNLOAD
ING

Ferminate Load.ind ( AREP, Slot Number, LR Index )
/(CheckAREP(AREP)=FALSE

=>

DOWNLOA
DING

Error Code:=state conflict

Terminate Load.rsp(-) ( AREP, Error Code )

29

DOWNLOAD
ING

Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reason Code, Additional
Detail )

/(CheckAREP(AREP)=TRUE
=>

DeleteAREP(AREP)
StopIntersegReqTimer(AREP)
ClearContent

Actual LR Size:=0

DOWNLOA
DABLE



https://iecnorm.com/api/?name=c384d44b61b05281c87c39090cf77e74

IEC 61158-5-3:2014 © IEC 2014 — 243 -

# | Current Event Next State
State /Condition
=>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
=>
DeleteAREP(AREP)
StopIntersegReqTimer(AREP)
ClearContent
Actual LR Size:=0
32 |DOYWNLOAD [DP-slave Stopped.ind ( AREP) DOWNLOA
ING DING
/(CheckAREP(AREP)=FALSE
=>
33 [DOWNLOAD [IntersegReqTimer Expired DOWNLOA
ING DABLE
=>
AREP:=GetTimerAREP()
DeleteAREP(AREP)
ClearContent
Actual LR Size:=0
IntersegReqTimerExpired.req( AREPx)
34 |DOYWNLOAD [SetInUse.ind ( FI Identifier, LR Idéentifier ) DOWNLOA
ING DING
=>
SetlnUse.rsp(-) (FI Identifier; LR Identifier)
35 [DOWNLOAD [Terminate Load.ind {(-AREP, Slot Number, LR Index ) LOADED
SUECESS
/(CheckAREP(AREPR)=TRUE
=>
DeleteARER(AREP)
StoplntersegReqTimer(AREP)
Terminate Load.rsp(+) ( AREP )
36 [DOYWNLOADY{Terminate Load.ind ( AREP, Slot Number, LR Index ) DOWNLOA
SUECESS 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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Current
State

Event
/ICondition
=>Action

Next State

38

DOWNLOAD
SUCCESS

Initiate Load.ind ( AREP, Slot Number, LR Index, Load Type, Load Image Size,
Intersegment Request Timeout, Additional Information )

/(CheckAREP(AREP)=TRUE) &&
(Load Type=Push)

=>

Error Code:=state conflict

DeleteAREP(AREP)

DOWNLOA
DABLE

StoplntersegReqTimer(AREP)
ClearContent

Actual LR Size:=0

Initiate Load.rsp(-) ( AREP, Error Code )

39

DOYNLOAD
SUCCESS

Initiate Load.ind ( AREP, Slot Number, LR Index, Load Type, Load Imade-Size,
Intersegment Request Timeout, Additional Information )

/(CheckAREP(AREP)=FALSE) &&
(Load Type=Push)

=>

Error Code:=state conflict

Initiate Load.rsp(-) ( AREP, Error Code )

DOWNLOA

SUCCESS

40

DOWNLOAD
SUCCESS

Pull Segment.ind ( AREP, Slot Number, LR IndeX, Segment Length )
/(CheckAREP(AREP)=TRUE

=>

Error Code:=state conflict

DeleteAREP(AREP)

StopintersegReqTimer(AREPR)

ClearContent

Actual LR Size:=0

Pull Segment.rsp(-) ( AREP, Error Code )

DOWNLOA
DABLE

41

DOWNLOAD
SUCCESS

Pull Segmentind ( AREP, Slot Number, LR Index, Segment Length )
/(CheckAREP(AREP)=FALSE

=>

Error Code:=state conflict

Pull Segment.rsp(-) ( AREP, Error Code )

DOWNLOA

SUCCESS

42

DOWNLOAD

Push Segment.ind ( AREP, Slot Number, LR Index, Segment Length, Segment

DOWNLOA

SUCEESS

NumberoreFotowssBata)
/CheckAREP(AREP)=TRUE

=>

Error Code:=state conflict
DeleteAREP(AREP)
StopintersegReqTimer(AREP)
ClearContent

Actual LR Size:=0

Push Segment.rsp(-) ( AREP, Error Code )

BABLE
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# | Current Event Next State
State /Condition
=>Action
43 |DOWNLOAD |Push Segment.ind ( AREP, Slot Number, LR Index, Segment Length, Segment DOWNLOA
SUCCESS |Number, More Follows, Data ) D
/CheckAREP(AREP)=FALSE SUCCESS
=>
Error Code:=state conflict
Push Segment.rsp(-) ( AREP, Error Code )
44 [DOWNLOAD |Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reason Code, Additional DOWNLOA
SUCCESS [Detail ) DABLE
/(CheckAREP(AREP)=TRUE
=>
DeleteAREP(AREP)
StopIntersegReqTimer(AREP)
ClearContent
Actual LR Size:=0
45 |DOWNLOAD |Abort.ind ( AREP, Locally Generated, Subnet, Instance, ReasonyCode, Additional DOWNLOA
SUCCESS |Detail ) D
/(CheckAREP(AREP)=FALSE SUPCESS
=>
46 |DOYWNLOAD |DP-slave Stopped.ind ( AREP) DOWNLOA
SUPCESS /(CheckAREP(AREP)=TRUE DABLE
=>
DeleteAREP(AREP)
StopIntersegReqTimer(AREP)
ClearContent
Actual LR Size:=0
47 |DOYNLOAD [DP-slave Stopped.ind\(-AREP) DOWNLOA
SUFCESS /(CheckAREP(AREP)=FALSE gU CCESS
=>
48 |DOWNLOAD |IntersegReqTimer Expired DOWNLOA
SUCCESS - DABLE
AREP:=GetTimerAREP()
DeleteAREP(AREP)
ClearContent
Actuat tR-Size=0
IntersegReqTimerExpired.req( AREP )
49 |DOWNLOAD [SetinUse.ind ( FI Identifier, LR Identifier ) DOWNLOA
SUCCESS - D
SUCCESS

SetlnUse.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
StoreSegmeniNumber(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 )
51 [LOADED Initiate Load.ind ( AREP, Slot Number, LR Index, Load Type, Intersegment Request |LOADED
Timeout, Additional Information )
/(Load Type=Pull) &&
(IsServiceAccepted(Load Type, Additional Infermation)=TRUE)
=>
T1:=Intersegment Request Timeout
Uploadcount:=Uploadcount+1
StoreAREP(AREP)
Segment Number:=0
StoreSegmentNumbeér(AREP, Segment Number)
Actual Length:=0
StoreActualltength(AREP, Actual Length)
StartintersegReqTimer(AREP, T1)
Initiate\lroad.rsp(+) ( AREP, Actual LR Size, Max Response Delay, Max Segment
Length )
52 [LOADED Initiate Load.ind ( AREP, Slot Number, LR Index, Load Type, Load Image Size, LOADED
Intersegment Request Timeout, Additional Information )
/(Load Type=Push) &&

(ISServiceAccepted(Load Type, Load Image Size, Additional information)=F ALSE)
=>
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
State

Event
/ICondition
=>Action

Next State

53

LOADED

Push Segment.ind ( AREP, Slot Number, LR Index, Segment Length, Segment
Number, More Follows, Data )

=>
Error Code:=state conflict

Push Segment.rsp(-) ( AREP, Error Code )

LOADED

54

LOADED

Pull Segment.ind ( AREP, Slot Number, LR Index, Segment Length )
/(CheckAREP(AREP)=TRUE

LOADED

=>

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 Number, More Follows,
Data )

55

LOADED

Pull Segment.ind ( AREP, Slot Number, LR Index, Segment Length )
/(CheckAREP(AREP)=FALSE

=>

Error Code:=state conflict

Pull Segment.rsp(-) ( AREP, Error Code)

LOADED

56

LOADED

Terminate Load.ind ( AREP, Slot Number, LR Index )
/(CheckAREP(AREP)=TRUE

=>

DeleteAREP(AREP)

Uploadcount:=Uplgadcount-1
StoplintersegReqT.imer(AREP)
TerminatesCoad.rsp(+) ( AREP )

LOADED

57

LOADED

Terminate/Load.ind ( AREP, Slot Number, LR Index )
/(CheckAREP(AREP)=FALSE

=>

Error Code:=state conflict

Terminate Load.rsp(-) ( AREP, Error Code )

LOADED

58

LOADED

Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reason Code, Additional
Detail )

/(CheckAREP(AREP)=TRUE
=>

DeleteAREP(AREP)
Uploadcount:=Uploadcount-1

StopIntersegReqTimer(AREP)

LOADED

59

LOADED

Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reason Code, Additional
Detail )

/(CheckAREP(AREP)=FALSE

=>

LOADED
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Current

State

Event
/ICondition
=>Action

Next State

60

LOADED

DP-slave Stopped.ind ( AREP)
/(CheckAREP(AREP)=TRUE
=>

DeleteAREP(AREP)
Uploadcount:=Uploadcount-1

StopIntersegReqTimer(AREP)

LOADED

61

LOADED

DP-slave Stopped.ind ( AREP)

LOADED

/(CheckAREP(AREP)=FALSE

=>

62

LOA

DED

IntersegReqTimer Expired
=>

AREP:=GetTimerAREP()
DeleteAREP(AREP)
Uploadcount:=Uploadcount-1

IntersegReqTimerExpired.req( AREP )

LOA

ADED

63

LOA

DED

SetlnUse.ind ( FI Identifier, LR Identifier )
/Uploadcount=0

=>

StoreFlldentifier(FI Identifier)
SetInUse.rsp(+) (FI Identifier, LR Identifier)

USE

64

LOA

DED

SetInUse.ind ( FI Identifier, LR Identifier )
/Uploadcount>0
=>

SetInUse.rsp(-) (FI Identifier, LR Identifier)

LOA

ADED

65

USE

DeletelnUse.ind ( Flldentifier, LR Identifier )
=>

DeleteFlidentifter(FI Identifier)
DeletelnUse.rsp(+)(FI Identifier, LR Identifier)

LO/

ADED

66

USE

SetlnUse.ind ( FI Identifier, LR Identifier )
/CheckFlldentifier(FI Identifier)=FALSE
=>

SetInUse.rsp(-) (FI Identifier, LR Identifier)

USE

67

IN-USE

Initiate Load.ind ( AREP, Slot Number, LR Index, Load Type, Load Image Size,
Intersegment Request Timeout, Additional Information )

/(Load Type=Push)
=>
Error Code:=state conflict

Initiate Load.rsp(-) ( AREP, Error Code )

IN-USE

68

IN-USE

Initiate Load.ind ( AREP, Slot Number, LR Index, Load Type, Intersegment Request
Timeout, Additional Information )

/(Load Type=Pull)
=>
Error Code:=state conflict

Initiate Load.rsp(-) ( AREP, Error Code )

IN-USE
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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 conflict
Pull Segment.rsp(-) ( AREP, Error Code )
71 |IN-USE Terminate Load.ind ( AREP, Slot Number, LR Index ) IN-USE
=>
Error Code:=state conflict
Terminate Load.rsp(-) ( AREP, Error Code )
72 (IN-WUSE Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reason €ode, Additional IN-USE
Detail )
=>
73 |IN-USE DP-slave Stopped.ind ( AREP) IN-USE
=>
6.2.7.4.4 Load region state table for non-erasable memory
Table 167 shows the state table of a Load Region for non-erasable memory.
Table 167 — Load Region-state table for non-erasable memory
# Cpurrent Event Nekt State
ptate ICondition
=>Action
1 [POWER- LOADED
ON
=>
Uploadcaount:=0
2 [LOADED Initiate~Load.ind ( AREP, Slot Number, LR Index, Load Type, Load Image Size, LOADED
Intersegment Request Timeout, Additional Information )
K(toad Type=Push)
=>
Errar Caode:= access denied

Initiate Load.rsp(-) ( AREP, Error Code )
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Current Event Next State
State ICondition
=>Action

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

STOreAREP(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 Response Delay,(Max Segment
Length )

LOADED Push Segment.ind ( AREP, Slot Number, LR Index, Segment Léngth, Segment LOADED
Number, More Follows, Data )

=>
Error Code:=state conflict

Push Segment.rsp(-) ( AREP, Error Code )

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:=GetActualSeglLength(AREP, Segment Length)
More Follows:=IsLastSegment(AREP)
StartintersegReqgTimer(AREP, T1)

Data:=GetData()

Pull Segment.rsp(+) ( AREP, Segment Length, Segment Number, More Follows,
Data))

LOADED Rull Segment.ind ( AREP, Slot Number, LR Index, Segment Length ) LOADED
/(CheckAREP(AREP)=FALSE

=>

Error Code:=state conflict

Pull Segment.rsp(-) ( AREP, Error Code )

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

I(CheckAREFP(AREP)=TRUE
=>

DeleteAREP(AREP)
Uploadcount:=Uploadcount-1

StopintersegReqTimer(AREP)

10

LOADED

Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reason Code,"Additional
Detail )

/(CheckAREP(AREP)=FALSE

=>

ADED

11

LOADED

DP-slave Stopped.ind ( AREP)
/(CheckAREP(AREP)=TRUE
=>

DeleteAREP(AREP)
Uploadcount:=Uploadcount-1

StopintersegReqTimer(AREP)

LO

ADED

12

LOADED

DP-slave Stopped.ind ( AREP)
/(CheckAREP(AREP)=FALSE

=>

LO

ADED

13

LOADED

IntersegReqTimer Expired
=>

AREP:=GetTimerAREP()
DeleteAREP(AREP)
Uploeadcount:=Uploadcount-1

IntersegReqTimerExpired.req( AREP )

LO

ADED

14

LOADED

SetInUse.ind ( FI Identifier, LR Identifier )
/Uploadcount=0

USE

=>
StoreFlldentifier(FI Identifier)
SetInUse.rsp(+) (FI Identifier, LR Identifier)

15

LOADED

SetInUse.ind ( FI Identifier, LR Identifier )
/Uploadcount>0
=>

SetInUse.rsp(-) (FI Identifier, LR Identifier)

LOADED

16

IN-USE

DeletelnUse.ind ( FI Identifier, LR Identifier )
=>

DeleteFlldentifier(FI Identifier)
DeletelnUse.rsp(+)(FI Identifier, LR Identifier)

LOADED



https://iecnorm.com/api/?name=c384d44b61b05281c87c39090cf77e74

- 252 - IEC 61158-5-3:2014 © IEC 2014

Current
State

Event
ICondition
=>Action

Next State

17

IN-USE

SetInUse.ind ( FI Identifier, LR Identifier )
/CheckFlldentifier(FI Identifier)=FALSE
=>

SetInUse.rsp(-) (FI Identifier, LR Identifier)

IN-USE

18

IN-USE

Initiate Load.ind ( AREP, Slot Number, LR Index, Load Type, Load Image Size,
Intersegment Request Timeout, Additional Information )

/(Load Type=Push)

IN-USE

=>
Error Code:= access denied

Initiate Load.rsp(-) ( AREP, Error Code )

19

IN-USE

Initiate Load.ind ( AREP, Slot Number, LR Index, Load Type, Intersegment Request
Timeout, Additional Information )

/(Load Type=Pull)
=>
Error Code:=state conflict

Initiate Load.rsp(-) ( AREP, Error Code )

IN-USE

20

IN-USE

Push Segment.ind ( AREP, Slot Number, LR Index, Segment Length, Segment
Number, More Follows, Data )

=>
Error Code:=state conflict

Push Segment.rsp(-) ( AREP, Error Code()

IN-USE

21

IN-USE

Pull Segment.ind ( AREP, Slot Numbger, LR Index, Segment Length )
=>
Error Code:=state conflict

Pull Segment.rsp(-) ( AREP,*Error Code )

IN-USE

22

IN-USE

Terminate Load.ind (MAREP, Slot Number, LR Index )
=>
Error Code:=State conflict

Terminaté Load.rsp(-) ( AREP, Error Code )

IN-USE

23

IN-USE

Abort;ind ( AREP, Locally Generated, Subnet, Instance, Reason Code, Additional
Detail.)

=>

IN-USE

24

IN-USE

DP-slave Stopped.ind ( AREP)

=>

IN-USE

6.2.8
6.2.8.1

Function invocation ASE

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)y-andtaterresumod-

To sugport the concept of software process modeling, the definition of functional-invo¢ations
includgs optional attributes that can be used to relate them to Load Region objects;

The Fynction Invocation objects shall clearly be separated from the Process-Data objeg¢ts and
the Load Region objects. No overlapping is allowed.

6.2.8.2 Function invocation model class specifications
6.2.8.2.1 Function invocation class definition
6.2.8.2.1.1 Function invocation formal model

A Fungtion Invocation object is described by the following template:

DP ASE: Function Invocation ASE
CLASS]: Function Invocation
CLASS|ID: not used

PARENT CLASS: TOP

ATTRIBUTES:

1. (m) Key Attribute: Identifier

3. (m) Attribute: Access Rights MS1

4. (m) Attribute: Access Rights MS2

4.1. (m) Attribute: List of-SCL

4.1.1. |(m) Attribute: SGL

7. (m) Attribute: Function Invocation State
8. (o) Attribute: Load Region Object Identifier
8.1 (c) Attribute: Load Region Object In Use
9. (o) Attribute: Execution Argument Data Description
10. (o) Attribute: Function Invocation Name
11. (o) Attriblte: Local Detail

SERVICES:

1. (m) _QpsService: Start

2 (o) ~ ©OpsService: Stop

3. (@), ~"OpsService: Resume

4. (m)Y OpsService: Reset

5 (m) OpsService: Get FI State

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

The allowed values are shown in Table 168.

Table 168 — Access rights MS1

Value Meaning

2 Right to Start, Stop, Resume, Reset

3 No Access

Access Rights MS2

This alttribute defines the type of access rights defined for a MS2 AR for the \Flinction
Invocation object.

Attribufe Type: Unsigned8

The allowed values are shown in Table 169.

Table 169 — Access rights MS2

Value Meaning

2 Right to Start, Stop, Resume, Reset

3 No Access

List off SCL
This aftribute is composed of the following list elements:

SC
The attribute SCL contains one value «for access protection to this Function Invgcation
object. The rules for accepting or rejeéting an access are described in 6.2.1.3.

Attfibute Type: Unsigned8

Functil?n Invocation State
This aftribute specifies the state' of the Function Invocation object.

Attribute Type: Unsigned8

The allowed valuestare’shown in Table 170.
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Table 170 — Function Invocation state
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Value Meaning

IDLE

STARTING

RUNNING

STOPPING

STOPPED

alblw N

RESUMING

D>

UNRUNNABLE.

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 composed of API, Slet{Number and LR Index to de

fine to

which Application Process Identifier, module and to which index within the specified module
the related Load Region object belongs.

Attribufe Type: Unsigned8, Unsigned8, Unsigned16

Allowed triplet values: [ 0 to 254, 0 to 254, Q\to 65 199 (65 200 to 65 535 reserved) ]

Load Region Object In Use

This Boolean attribute indicates \whether the related Load Region object is actual u

thig Function Invocation object:

Attribute Type: Boolean

The allowed values are“shown in Table 171.

Table 171 — Load Region object in use

Value

Meaning

FALSE

Load Region object not in use

TRUE

Load Region object in use

sed by

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.

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

For data description the template given in

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: Access Rights MS1

4, (m) Attribute: Access Rights MS2

4.1. (m) Attribute: List of SCL

4.1.1. |(m) Attribute: SCL

8. (o) Attribute: Load Region Object Identifier

8.1 (c) Attribute: Load Region Object In“lUse

9. (o) Attribute: Execution Argument:Data Description
10. (o) Attribute: Result ArgumentiData Description
11. (o) Attribute: Action Name

12. (o) Attribute: Local Detail

SERVICES:

1. (m) OpsService: Call

6.2.8.2.2.2 Attributes

Identiflier

This k}y attribute is a triplet composed of API, Slot Number and FI Index to define tg which
Application Process jdentifier, module and to which index within the specified modmle the
Action|object belongs:” This Identifier shall not be used by another Action object, Flinction
Invocation object;Load Region object or Process Data object.

Attribute TypestUnsigned8, Unsigned8, Unsigned16
Allowef.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 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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Acces

s Rights MS2

This attribute defines the type of access rights defined for a MS2 AR for the Action object.

Attribute Type: Unsigned8

The al

lowed values are shown in Table 173.

Table 173 — Access rights MS2

Value Meaning

2 Right to Call

5] NO ACCESS

List off SCL
This aftribute is composed of the following list elements:

SC
Th
for

Att

attribute SCL contains one value for access protection to this A€tion object. Th
accepting or rejecting an access are described in 6.2.1.3.

ibute Type: Unsigned8

Load Region Object Identifier

This o
which
the rel

Attribu

Allowe

hted Load Region object belongs.
le Type: Unsigned8, Unsigned8, Unsigned16

d triplet values: [ 0 to 254, 0 to 254, 0 t0.65 199 (65 200 to 65 535 reserved) ]

Load Region Object In Use

Thi

thig Action object.

Att

ibute Type: Boolean

The allowed values aretshown in Table 174.

Table 174 — Load Region object in use

Value Meaning

FALSE | Load Region object not in use

TRUE | Load Region object in use

e rules

btional attribute is a triplet composed of API, Sloir Number and LR Index to define to
Application Process Identifier, module and to which index within the specified module

5 Boolean attribute indicates whether the related Load Region object is actual used by

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 i

n 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 i

Action

n|IEC 61158-5-10, 5.1 is used.

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
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Invocation of the action object
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For the invocation of the Action object the following rules apply:

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

— On|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. Function invocation service specification

6.2.8.3.1

This confirmed service is used to request that a Function Invocatiap, be started. This
shall oply be used in conjunction with the MS1 or MS2 AR.

Start service

Table 175 shows the parameters of the service.

Table 175 — Start

Parameter name Req Ind Rsp Cnf
Argument M M(=)
AREP M M(=)
Slot Number M M(=)
Fl Index M M(=)
Execution Argument U u(=)
Result(+) ) S(=)
AREPR M(=)
Result(-) S S(=)
AREP M(=)
Error Code M M(=)

service

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

Thi

Allg
inv

6.2.8.3

This ¢
may b

Table

Argun
The ar

s narameter indicates the reason for the failure
Ll

wed values: state conflict, access denied, invalid index, invalid slot, module
blid parameter, invalid type, resource busy.

.2 Stop service

pnfirmed service is used to stop a Function Invocation retaining, its context so

failure,

that it

AR

resumed. This service shall only be used in conjunction withithe MS1 or MS2 A
76 shows the parameters of the service.
Table 176 — Stop
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 M(=)
Reéult(-) S S(=)
AREP M M(=)
Error Code M M(=)
ent
gument shall convey the service specific parameters of the service request.
EP

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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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, 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 177 shows the parameters of the service.

Table 177 — Resume

Parameter name Req Ind Rsp Cnf
Argument M M(=)
AREP M M(=)
Slot Number M M(=)
Fl Index M M(=)
Execution Argument U u(=)
Result(+) ) S(=)
AREP M M(=)
Result(-) S S(=)
AREP M M(=)
Error Code M M(=)

Argunent
The argument shall convey the._service specific parameters of the service request.

AREP
This parameter is the4ocal identifier for the desired AR.

Sidt Number,
The parametér Slot Number is used in the destination device for addressing the desired

Execution Argument

This optional parameter contains additional information to resume the execution 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 parameter indicates the reason for the failure.
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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 Cnf
Argument M M(=)
AREP M M(=)
Slot Number M M(=)
Fl Index M M(=)
Result(+) S S(=)
AREP M M(=)
Result(-) S S(=)
AREP M M(=)
Error Code M M(=)
Argunment
The argument shall convey the service specific parameters of the service request.
AREP
This parameter is the local idéntifier for the desired AR.
Siqdt 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 reset.

Resulf(+)
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 M(=)
Fl State M M(=)

Result(-) S S(=)
AREP M M(=)
Error Code M M(5)

Argunent
The argument shall convey the service specific parameters of the'service request.

AREP
This parameter is the local identifier for the desired AR

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

Fl $tate
This parameter contains the actual state of the Function Invocation object.

Resulf|(-)
This s¢lection type parameter indicates that the service request failed.

Error Code
This parameter indicates the reason for the failure.

Allpwed~values: access denied, invalid index, invalid slot, module failure, [invalid
parameter invalid ’rypp

6.2.8.3.6 Call service

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(+) ) S(=)
AREP M M(=)
Result Argument U u(=)

Result(-) S S(=)
AREP M M(=)
Error Code M M(=)

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

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

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

Entity Number
ThT parameter Entity Number js profile specific.
n

Fl Index
This parameter specifies-the index of the Action object to be invoked. The available index
ranjge is structured as.follows:

— |Indices reserved for manufacturer specific use (0 - 32 767).

— |Indices reserved for PROFIBUS system services (32 768 - 64 999).
— [Indices(reserved for Identification and Maintenance (I&M) services (65 000 - 65|199).

Ex¢cution 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

machirn
machir

The F
include
perforn

and generate appropriate Error Codes if necessary.

The F
Functign Invocation state machine provides ‘an"interface to the Load Region state m3
for co-

The main functionalities of the Function Invocation state machine are:

6.2.8.4.1.2 Primitive definitions

val
val
val

val

che

h the following checks:

dation of existence and addressing of the Function Invocationcebject,
dation of the access rights,

dation of the correct class of the object

Linction Invocation object may make use of a Load Region object. Therefo

brdination purposes.

cking of the validity of the Services versus the state of the Function Invocation ol

to
is 4

sup

to Insure that no parallel services are executed on the Function Invocation object,

nsure that a Funection Invocation object is only used if the related Load Region
vailable,

ervision of the Client activity.

| state

e. Each Function Invocation object is represented by an own instance of, this state
e.
inction Invocation state machine represents a part of the User fungtionality

and is

d to ensure interoperability. It is assumed that other parts of the User functionality

dation of temporary system restrictions for the use of the Function Invocation object,

re the
chines

ject,

object

6.2.8.4.1.2.1 Primitives exchanged between the user and the function invocatilon

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 User ARFP —

Slot Number,
Fl Index,

Execution Argument

DP-slaje Stopped.ind User AREP —

Reset.ind User AREP, —_—
Slot Number,
Fl Index

Resumle.ind User AREP, —_—
Slot Number,
Fl Index,

Execution Argument

Start.ir|d User AREP, —
Slot Number,
Fitodex,

Execution Argument

Stop.ind User AREP, —_—
Slot Number,
FI Index

Get Fl [State.ind User AREP, —_—
Slot Number,

Fl Index
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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
Resumgrsp(-) Function AREFP, —
Invocation
Error Code,
Function Invocation State
Start.rgp(+) Function AREP -
Invocation
Start.rgp(-) Function AREP, -
Invocation
Error Code,
Function Invocation State
Stop.rdp(+) Function AREP N
Invocation
Stop.r9p(-) Function AREP, -
Invocation
Error Code,
Function Invocation State
Get Fl [State.rsp(+) Function AREP, -
Invocation
Fl State

The pIrameters used with the primitives are described in the Service Specification|of the

Functi

6.2.8.4.1.2.2

n Invocation object (see 6.2.8.3).

Primitives exchanged between the LR and the function invocation
state machine

Table 183 and Table-'184 show the primitive exchanged between the Load Region state
machine and the Function Invocation state machine.

Table 183 — Primitives issued by the Load Region
to the Function Invocation state machine

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.
SetInUse.cnf(+) Load FI Identifier, The Load Region confirms with this
Region . primitive positively a previous issued
LR Identifier SetInUse.req.
SetInUse.cnf(-) Load FI Identifier, The Load Region confirms with this
Region . primitive negatively a previous issued
LR Identifier

SetlnUse.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 F1 Identifier, The Function Invocation requests
Invocation . with this primitive the termination of
LR Identifier the use of a Load Region object.
SetlnUse.req Function Fl1 Identifier, The Function Invocation requests
Invocation . with this primitive the use of a Load
LR Identifier

Region object.

6.2.8.4-+-3—State—definitions

Table 185 shows the definitions of the states of the Load Region state machine.

Table 185 — Function Invocation state definitions

State Description

IDLE This state indicates that the Function Invocation object isrnotsused and can be started.

STAR[TING This transient state indicates that the Function Invocation is executing a start
procedure.

RUNNING This state indicates that the object has completedi\the start-up procedure and exefutes
its normal function.

STOPPING This transient state indicates that a previous/issued Stop is executed.

STOPPED This state indicates that the Functioni\lnvocation is stopped.

RESUMING This transient state indicates that a‘Resume command is executed.

UNRUNNABLE This state indicates that an error*occurred.

RESE[TTING This transient state indicates'that a Reset Command is executed.

WAIT{SET-IN-USE This transient state indicates that the Function Invocation is executing a start

procedure after breakdown of the related Association Relationship.

WAIT{SET-IN-USE-2 | This transient state indicates that the Function Invocation is executing a resume
procedure after-breakdown of the related Association Relationship.

WAIT{DEL-IN-USE This transient state indicates that the Function Invocation is executing a stop
procedure‘after breakdown of the related Association Relationship.

WAIT{DEL-IN-USE-2 | This fransient state indicates that the Function Invocation is executing a reset
procedure after breakdown of the related Association Relationship.

EXECIERR This transient state indicates that during the execution of a Function Invocation ap
error has been detected.

EXEC}TERM This transient state indicates that the execution of a Function Invocation is terminated
at 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

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.
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Local event definitions

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.

6.2.8.4

The fu
which

16 E ti lefiniti

hctions contained in Table 186 are used by both Function Invocation state 'm4
jescribe the behavior of a Function Invocation object.

Table 186 — Function definitions

chines

Fu

Inction Name

Description

IsServic
on Argu

ment)

eAccepted(Executi

This function checks if the received Execution Argument-is compatible to the
corresponding attribute of the Function Invocation object.

A) If the received Execution Argument is compatibl€ then it returns TRUE.

B) Otherwise it returns FALSE.

CheckLRIdentifier ( LR

This function checks if the received LRdAdentifier is equal to the corresponding

ttribute

Identifief ) of the Function Invocation object.
A) If the received LR Identifier is equal then it returns TRUE.
B) Otherwise it returns FALSE:

StoreAREP(AREP) This function stores the received AREP in the variable AREP.

CheckAREP(AREP) This function checks-if the received AREP is equal to the AREP stored in the vdriable
AREP.
A) If the received AREP is equal then it returns TRUE.
B) Otherwise’'it returns FALSE.

GetAREP () This«unction reads the AREP stored in the variable AREP.

GetFIState() This*function reads the actual state from the attribute Function Invocation State|of the
Runction Invocation object.

6.2.8.4.2 Function Invocation state diagram

Figure

27,shows the state diagram of the Function Invocation state machine.
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Figure 27 — Function invocation state diagram
6.2.8.4.3 Function Invocation state table
Table 187 shows the states of a Function Invocation state machine.
Table*487 — Function Invocation state table
# | Current State Event Next|State
/ICondition
=>Action
1 PQWER-ON IDLE
=>
2 IDLE Start.ind ( AREP, Slot Number, Fl Index, Execution Argument) STARTING
/(IsServiceAccepted(Execution Argument) = TRUE)
=>
StoreAREP(AREP)
SetlnUse.req ( FI Identifier, LR Identifier)
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 State Event Next 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 )
6 IDLE Reset.ind ( AREP, Slot Number, Fl Index ) IDLE
=>
Reset.rsp (+) ( AREP )
7 IDLE Get FI State.ind ( AREP, Slot Number, Fl Index ) IDLE
=>
FI State := GetFIState()
Get FI State.rsp (+) ( AREP, FI State )
8 IDILE Abort.ind ( AREP, Locally Generated, Subnet,\Instance, Reason Code, IDLE
Additional Detail )
=>
9 IDILE DP-slave Stopped.ind ( AREP ) IDLE
=>
10 |STIARTING SetlnUse.cnf (+) ( Fl Identifier, LR Identifier) RUNNING
/(CheckLRIdentifief" (‘LR Identifier ) = TRUE)
=>
AREP :=_GetAREP ()
Start.rsp(+) ( AREP )
11 |STIARTING SetinUse.cnf (-) ( Fl Identifier, LR Identifier ) IDLE
HCheckLRIdentifier ( LR Identifier ) = TRUE)
=>
AREP := 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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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 ) STARTING
=>
FI State := GetFIState()

Get FI State.rsp (+) ( AREP, Fl State )

17 [STIARTING Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reason Code, WAIT-SET-IN-
Additional Detail ) USE
/(CheckAREP(AREP) = TRUE)
=>

18 [STIARTING Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reason Code, STARTING
Additional Detail )

/(CheckAREP(AREP) = FALSE)
=>

19 [STIARTING DP-slave Stopped.ind ( AREP ) WAIT-SET-IN-
/(CheckAREP(AREP) = TRUE) USE
=>

20 |STARTING DP-slave Stopped.ind ( AREP ) STARTING
/(CheckAREP(AREP) = FALSE)
=>

21 |RUNNING Stop.ind ( AREP, Slot Number, Fl Index) STOPPING
=>
StoreAREP(AREP)

DeletelnUse.req ( Fl 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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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 ) RUNNING
=>
FI State := GetFIState()
Get FI State.rsp (+) ( AREP, FI State )
26 |RUNNING Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reason Code, RUNNING
Additional Detail )
=>
27 |RUNNING DP-slave Stopped.ind ( AREP ) RUNNING
=>
28 |RUNNING Execution Error EXEC-BRR
=>
DeletelnUse.req ( FI Identifier, tR Identifier )
29 [RUNNING Execution Terminated EXEC-TERM
=>
DeletelnUse.req ( Fl,ldentifier, LR Identifier )
30 [STIOPPING DeletelnUse.cnf/(+) ( Fl Identifier, LR Identifier) STOPPED
/(CheckLRldentifier ( LR Identifier ) = TRUE)
=>
AREP”:= GetAREP ()
Stop.rsp(+) ( AREP )
31 |STIOPPING Start.ind ( AREP, Slot Number, Fl Index, Execution Argument) STOPPING
/(CheckAREP(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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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 ) STOPPING
=>
FI State := GetFIState()

Get FI State.rsp (+) ( AREP, FI State )

36 |STIOPPING Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reason Code, WAIT-OEL-IN-
Additional Detail ) USE
/(CheckAREP(AREP) = TRUE)
=>

37 |STIOPPING Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reason Code, STOPPING
Additional Detail )

/(CheckAREP(AREP) = FALSE)
=>

38 |[STIOPPING DP-slave Stopped.ind ( AREP ) WAIT-OEL-IN-
/(CheckAREP(AREP) = TRUE) USE
=>

39 |STIOPPING DP-slave Stopped.ind ( AREP ) STOPPING
/(CheckAREP(AREP) = FALSE)
=>

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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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 ) STOPPED
=>
FI State := GetFIState()
Get FI State.rsp (+) ( AREP, FI State )
45 |STIOPPED Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reason Code, STOPPED
Additional Detail )
=>
46 |STIOPPED DP-slave Stopped.ind ( AREP ) STOPPED
=>
47 |RHSUMING SetinUse.cnf (+) ( FI Identifier, LR Identifier) RUNNING
/(CheckLRIdentifier ( LR Identifiery.= TRUE)
=>
AREP := GetAREP ()
Resume.rsp(+) ( ARER.)
48 |RHSUMING SetinUse.cnf (-) ( Fldentifier, LR Identifier) STOPPED
/(CheckLRIdentifier ( LR Identifier ) = TRUE)
=>
AREP (= GetAREP ()
Error-Code := resource busy
Resume.rsp(-) ( AREP, Error Code )
49 |RHSUMING Start.ind ( AREP, Slot Number, Fl Index, Execution Argument) RESUMING
/(CheckAREP(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 )
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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 |REHSUMING Get FI State.ind ( AREP, Slot Number, Fl Index ) RESUMING
=>
FI State := GetFIState()

Get FI State.rsp (+) ( AREP, FI State )

54 |RHSUMING Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reason Code, WAIT-SET-IN-
Additional Detail ) USE-2
/(CheckAREP(AREP) = TRUE)
=>

55 |RHSUMING Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reason Code, RESUMING
Additional Detail )

/(CheckAREP(AREP) = FALSE)
=>

56 |RHSUMING DP-slave Stopped.ind ( AREP ) WAIT-SET-IN-
/(CheckAREP(AREP) = TRUE) USE-2
=>

57 |RHSUMING DP-slave Stopped.ind ( AREP ) RESUMING
/(CheckAREP(AREP) = FALSE)
=>

58 [WAIT-SET-IN- |SetinUse.cnf (+) ( FI Identifier, LR Identifier) RUNNING

USE-2 /(CheckLRIdentifier ( LR Identifier ) = TRUE)
=>
59 \L/vaAéTéSET_IN_ SetinUse.cnf (-) ( FI Identifier, LR Identifier) STOPPED

/(CheckLRIdentifier ( LR Identifier ) = TRUE)

=>
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60 |WAIT-SET-IN- |Start.ind ( AREP, Slot Number, Fl Index, Execution Argument) WAIT-SET-IN-
USE-2 - USE-2
Error Code := state conflict
Start.rsp(-) ( AREP, Error Code )
61 [WAIT-SET-IN- |Stop.ind ( AREP, Slot Number, Fl Index) WAIT-SET-IN-
USE-2 - USE-2
Error Code := state conflict
Stop.rsp(-) ( AREP, Error Code )
62 |WAIT-SET-IN- |[Resume.ind ( AREP, Slot Number, Fl Index) WAIT-SET-IN-
USE-2 - USE-2
Error Code := state conflict
Resume.rsp(-) ( AREP, Error Code )
63 |[WAIT-SET-IN- |Reset.ind ( AREP, Slot Number, Fl Index ) WAIT-SET-IN-
USE-2 - USE-2
Error Code := state conflict
Reset.rsp (-) ( AREP, Error Code )
64 |WAIT-SET-IN- |Get Fl State.ind ( AREP, Slot Number, Fl {index ) WAIT-SET-IN-
USE-2 - USE-2
FI State := GetFIState()
Get FI State.rsp (+) ( AREP, FI State )
65 |[WAIT-SET-IN- |Abort.ind ( AREP, Locally. Generated, Subnet, Instance, Reason Code, |WAIT-SET-IN-
USE-2 Additional Detail ) USE-2
=>
66 |WAIT-SET-IN- |[DP-slave Stopped.ind ( AREP ) WAIT-SET-IN-
USE-2 - USE-2
67 |EXEC-ERR DeletelnUse.cnf (+) ( Fl Identifier, LR Identifier) UNRUNNABLE
/CheckLRIdentifier ( LR Identifier ) = TRUE)
=>
68 |[EXEC-ERR Start.ind ( AREP, Slot Number, Fl Index, Execution Argument) EXEC-BERR
=>
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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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 ) EXEC-BERR
=>

75 |UNRUNNABLE |Reset.ind ( AREP, Slot Number, Fl Index ) IDLE
=>
Reset.rsp (+) ( AREP )

76 |UNRUNNABLE |Start.ind ( AREP, Slot Number, Fl Index, Execution Argument) UNRUNNABLE
=>
Error Code := state conflict
Start.rsp(-) ( AREP, Error Code )

77 |UNRUNNABLE (Stop.ind ( AREP, Slot Number, Fl Index) UNRUNNABLE
=>
Error Code := state conflict
Stop.rsp(-) ( AREP, Error Code )

78 |UNRUNNABLE |Resume.ind ( AREP, Slot Number, Fl Index ) UNRUNNABLE
=>
Error Code := state conflict
Resume.rsp(-) ( AREP, Error Code )

79 |UNRUNNABLE |Get Fl\State.ind ( AREP, Slot Number, Fl Index ) UNRUNNABLE
=>
El'State := GetFIState()
Get FI State.rsp (+) ( AREP, FI State )

80 |UNRUNNABLE |Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reason Code, UNRUNNABLE
Additional Detail )
=>

81 |UNRUNNABLE |DP-slave Stopped.ind ( AREP ) UNRUNNABLE
=>

82 |EXEC-TERM DeletelnUse.cnf (+) ( Fl Identifier, LR Identifier) IDLE

/(CheckLRIdentifier ( LR Identifier ) = TRUE)

=>
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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) EXEC-TERM
=>
Error Code := state conflict
Resume.rsp(-) ( AREP, Error Code )
86 |EXEC-TERM Reset.ind ( AREP, Slot Number, Fl Index ) EXEC-TERM
=>
Error Code := state conflict
Reset.rsp (-) ( AREP, Error Code )
87 |EXEC-TERM |Get FI State.ind ( AREP, Slot Number, Fl {ndex ) EXEC-TERM
=>
FI State := GetFIState()
Get FI State.rsp (+) ( AREP, FI State )
88 |EXEC-TERM Abort.ind ( AREP, Locally. Generated, Subnet, Instance, Reason Code, EXEC-TERM
Additional Detail )
=>
89 |[|EXEC-TERM DP-slave Stopped.ind ( AREP ) EXEC-TERM
=>
90 |[RHESETTING DeletelnUse.cnf (+) ( Fl Identifier, LR Identifier) IDLE
/CheckLRIdentifier ( LR Identifier ) = TRUE)
=>
AREP := 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 )
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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, Fl Index ) RESET[TING
=>
FI State := GetFIState()

Get FI State.rsp (+) ( AREP, FI State )

96 |RESETTING Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reason Code, WAIT-OEL-IN-
Additional Detail ) USE-2
/(CheckAREP(AREP) = TRUE)
=>

97 |[RESETTING Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reason Code, [RESET[ING
Additional Detail )

/(CheckAREP(AREP) = FALSE)
=>

98 |RESETTING DP-slave Stopped.ind ( AREP ) WAIT-OEL-IN-
/(CheckAREP(AREP) = TRUE) USE-2
=>

99 |[RESETTING DP-slave Stopped.ind ( AREP ) RESET[ING
/(CheckAREP(AREP) = FALSE)
=>

100 |WAIT-DEL-IN- |DeletelnUse.cnf (+) ( Fl Identifier, LR Identifier) IDLE

USE-2 /(CheckLRIdentifier ( LR Identifier ) = TRUE)
=>
101 [WAIT-DEL-IN- [Start.ind ( AREP, Slot Number, Fl Index, Execution Argument) WAIT-DEL-IN-
USE-2 USE-2

=>
Error Code := state conflict

Start.rsp(-) ( AREP, Error Code )



https://iecnorm.com/api/?name=c384d44b61b05281c87c39090cf77e74

— 280 - IEC 61158-5-3:2014 © IEC 2014
# | Current State Event Next State
/ICondition
=>Action
102 (WAIT-DEL-IN- |Stop.ind ( AREP, Slot Number, Fl Index) WAIT-DEL-IN-
USE-2 . USE-2
Error Code := state conflict
Stop.rsp(-) ( AREP, Error Code )
103 |WAIT-DEL-IN- |Resume.ind ( AREP, Slot Number, Fl Index ) WAIT-DEL-IN-
USE-2 - USE-2
Error Code := state conflict
Resume.rsp(-) ( AREP, Error Code )
104 (WAIT-DEL-IN- |Reset.ind ( AREP, Slot Number, Fl Index ) WAIT-OEL-IN-
USE-2 . USE-2
Error Code := state conflict
Reset.rsp (-) ( AREP, Error Code )
105 |WAIT-DEL-IN- |Get FI State.ind ( AREP, Slot Number, Fl Index ) WAIT-OEL-IN-
USE-2 - USE-2
Fl State := GetFIState()
Get FI State.rsp (+) ( AREP, FI State )
106 [WAIT-DEL-IN- [Abort.ind ( AREP, Locally Generated, Subnet; Instance, Reason Code, WAIT-OEL-IN-
USE-2 Additional Detail ) USE-2
=>
107 |WAIT-DEL-IN- [DP-slave Stopped.ind ( AREPY) WAIT-OEL-IN-
USE-2 . USE-2
108 |WAIT-SET-IN- |[SetinUse.cnf (+) ((FIrldentifier, LR Identifier) RUNNING
USE
/(CheckLRIdentifier ( LR Identifier ) = TRUE)
=>
109 |WAIT-SET-IN- |[SetlnUse.cnf (-) ( FI Identifier, LR Identifier) IDLE
USE
#CheckLRIdentifier ( LR Identifier ) = TRUE)
=>
110 |WAIT-SET-IN- [Start.ind ( AREP, Slot Number, Fl Index, Execution Argument) WAIT-SET-IN-
USE USE
=>
Error Code := state conflict
Start.rsp(-) ( AREP, Error Code )
111 [WAIT-SET-IN- |Stop.ind ( AREP, Slot Number, Fl Index) WAIT-SET-IN-
USE USE
=>
Error Code := state conflict
Stop.rsp(-) ( AREP, Error Code )
112 |WAIT-SET-IN- |Resume.ind ( AREP, Slot Number, Fl Index ) WAIT-SET-IN-
USE USE

=>
Error Code := state conflict

Resume.rsp(-) ( AREP, Error Code )



https://iecnorm.com/api/?name=c384d44b61b05281c87c39090cf77e74

IEC 61158-5-3:2014 © IEC 2014 - 281 -
# | Current State Event Next State
/ICondition
=>Action
113 [WAIT-SET-IN- |Reset.ind ( AREP, Slot Number, Fl Index ) WAIT-SET-IN-
USE USE
=>
Error Code := state conflict
Reset.rsp (-) ( AREP, Error Code )
114 |WAIT-SET-IN- |Get FI State.ind ( AREP, Slot Number, Fl Index ) WAIT-SET-IN-
USE USE
=>
FI State := GetFIState()
Get FI State.rsp (+) ( AREP, FI State )
115 [WAIT-SET-IN- |[Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reason Code, WAIT-SET-IN-
USE Additional Detail ) USE
=>
116 |WAIT-SET-IN- |DP-slave Stopped.ind ( AREP ) WAIT-SET-IN-
USE USE
=>
117 |WAIT-DEL-IN- |DeletelnUse.cnf (+) ( Fl Identifier, LR Identifier,) STOPPED
USE
/(CheckLRIdentifier ( LR Identifier ) = TRUE)
=>
118 |WAIT-DEL-IN- [Start.ind ( AREP, Slot Number, Fl Index, Execution Argument) WAIT-DOEL-IN-
USE USE
=>
Error Code := state conflict
Start.rsp(-) ( AREP, Ertor’Code )
119 |WAIT-DEL-IN- |Stop.ind ( AREP, Slot Number, Fl Index) WAIT-OEL-IN-
USE USE
=>
Error Codex= state conflict
Stop.rsp(*) ( AREP, Error Code )
120 (WAIT-DEL-IN- |Resume.ind ( AREP, Slot Number, Fl Index ) WAIT-OEL-IN-
USE USE
=>
Error Code := state conflict
Resume.rsp(-) ( AREP, Error Code )
121 (WAIT-DEL-IN- |Reset.ind ( AREP, Slot Number, Fl Index ) WAIT-OEL-IN-
USE USE
=>
Error Code := state conflict
Reset.rsp (-) ( AREP, Error Code )
122 (WAIT-DEL-IN- |Get FI State.ind ( AREP, Slot Number, Fl Index ) WAIT-DEL-IN-
USE USE
=>
FI State := GetFIState()
Get FI State.rsp (+) ( AREP, FI State )
123 |WAIT-DEL-IN- |Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reason Code, [WAIT-DEL-IN-
USE Additional Detail ) USE

=>
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124 (WAIT-DEL-IN- |DP-slave Stopped.ind ( AREP ) WAIT-DEL-IN-
USE USE
=>
6.2.9 Time ASE
6.2.9.1 __ Overview
The Time ASE specifies the Clock Synchronization mechanism to synchronies the'time used
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Figure 28 — System architecture
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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 implicitly addressed by the
servicgs.

Time Data Description
This dttribute contains a Simple Data Description. Only the Data 'Pype NetworK Time
accordjing Clause 5 shall be used.

Local fime Diff
This optional attribute contains the value that needs to be @ddéd to the value of theg Slave
Time object to obtain the local time.

The ddfault 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

Time Nlaster Addr
This optional attribute contains-the address of the device from whom the previous Sdt Time
servicg was received.

Attribute Type: Unsigned8
Allowefd Value: 0 to 126

Last Clalc Diff
This optional attribute contains the difference between the value of the Slave Time objgct and
the pafameter Time Value of the Set Time service plus Delay Factor at the receipt of the last
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.
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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 | Summertime

6.2.9.2.1.3 Invocation of the slave time object

For thg invocation of the Slave Time object the following rules apply:
— On|y one Slave Time object shall be invoked_.in~a DP-slave.
6.2.9.2.2 Link time class specification

6.2.9.2.2.1 Template

DP ASE: Time ASE

CLASS;: Link Tifme

CLASS|ID: not-used

PARENT CLASS: TOP

ATTRIBUTES:

1. (m) Key Attributess\Implicit

2. (m) Attribute: Time Data Description
3. (o) Attribute: Local Time Diff

4. (o) Attributes Time Last Rcvd

5. (o) Attribute: Last Calc Diff

6. (m) Afttribute: Synchronization Active
7. (o) _wAttribute: Announcement Hour
8. (o) \_JAttribute: Summertime

9. () 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
according Clause 5 shall be 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 object is-synchron
not. This attribute is set to 0 if either this station has received a Set Time service w
equivalent Parameter set to 0 or if the time since last reception of a Seb Time servicg

long (greater than 3 Clock Sync Intervals).

Attribute Type: Boolean

The allowed values are shown in Table 190.

Table 190 — Synchronization active

Value Meanijng

FALSE | Synchronization Failed

TRUE Synchranization Active

Defaulf value: FALSE

Announcement Hour

This optional Boolean attribute-indicates whether a change from Summertime to Winter

vice vdrsa shall be performed with the next change of the hour.

Attribute Type: Boolean

The allowed valuestare shown in Table 191.

Table 191 — Announcement hour

Value Meaning
FALCSE [ No change with the 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.

Attribu

The allowed values are shown in Table 193.

Defaul

6.2.9.2
For thg
— On
6.2.9.3

6.2.9.3.

This confirmed service shall be used to set the value and some attributes of a Slave T

Link T
provid

(multicast/broadcast) and therefore the corresponding Slave Time or Link Time objects

set si
reque

Table 194.shows the parameters of the Set Time service.

€ 1ype: unsigneds

Table 193 — Accuracy

Value | Meaning

0 <1ms

1 <10 ms

2 <100 ms

3 <1s
value: 0
.2.3 Invocation of the link time object
invocation of the Link Time object the following rules apply:
y one Link Time object shall be invoked in a Link.

Time service specification

1 Set time

me object. This'service shall be used only in conjunction with the MS3 AR. T
s the facility to’ address a group of or all present devices on a fieldbus sg

ultaneously. Due to this principle no confirmation of reception can be provided
ing sides:

ime or
his AR
gment
will be
at the
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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(+) S
AREP
Result(-) S
AREP M
Status M

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

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

Time Value
This Parameter contains the value for¢he Link Time or Slave Time object.

Lo¢al Time Diff
This attribute contains the value_for the attribute Local Time Diff of the Link Time of Slave
Time object.

Summertime
This attribute contains-~the value for the attribute Summertime of the Link Time onl Slave
Tinme object.

Acg¢uracy
This attribute<contains the value for the attribute Accuracy of the Link Time objgct and
shgll be present only in the indication if a Link Time object is present.

Synchtonization Active
Thi tbtte—eontain A€ e—or—thRe tbtte—Synehron i ior—Aetive—o

object and shall be present only in the indication if a Link Time object is present.

K Time

Announcement Hour
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

Argun
The ar

AR
Thi

6.2.10
6.2.10
6.2.10

This A
specifi

CRs, and maintains their local context.

An AR

AR ca
—  0one

Parameter name Ind

Argument M
AREP M

ent
gument shall convey the service specific parameters of the service request.

EP
5 parameter is the local identifier for the desired AR.

AR ASE
1 Overview
1.1 General

SE specifies the structure of the ARs“including the necessary DL parameters
c CRs. The AR ASE in each devicetmanages an end point of the AR and all

is characterized by all of theé-following basic roles of the AREP used in fieldbus [

dinality
-to-one

In

— ong-to-many

In

group of DP2imasters (Class 1). This comprises the simultaneous communication
defjned-group of DP-masters (Class 1). Exactly one AP is addressed per device.

— mapy<to-many

one-to-one AR anAP communicates with exactly one remote AP.

one-to-many AR the AP of a DP-master (Class 2) communicates with the AR

for the
related

P:

Ps of a
to the

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

bet
bet

ween DP-master (Class 1) and DP-slaves

ween 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 a CR endpoint is used to control the conveyance of APDUs on the CR.
Figure 29 illustrates the Assignment of Communication Relationship to Application
Relatigrrstrip:

AP

o’ ¢

| gt B |

(Flela \Retd caa) Z

Figlure 29~ Assignment of communication relationship to application relationship

6.2.101.2:.3  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
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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 contents
to be read from the buffer one or more times.

6.2.10.1.2.4 Communication relationship endpoint roles

A communication relationship is characterized by all of the following basic roles of the CREP
used in fieldbus DP:

CR cardinality

Conne€ction mode:

Transrpission types:

one-to-one:

In one-to-one communication relationship a CREP communicates with exactlly one

remote CREP.
ong-to-many:

In @ one-to-many relationship one CREP communicates simultaneously with the CR
a proup of devices. A one-to-many communication relationship>does not
corffirmation of the execution of a request.

comnection-oriented

In [a connection-oriented application relationship a logiéal connection is esta
between application processes. Three different phases are identified in conn
orignted ARs:

— |connection establishment phase.

— |data transfer phase, and

— |connection release phase.

EPs of
permit

blished
ection-

Exg¢hanging data on a connection shall only be possible after a successful conmection

estpblishment. In the connection . gstablishment phase a request to establis
corlnection is announced at the remote application process (e.g. Initiate servicdg
request to establish the connection:oriented AR contains the information about the ¢

h the
). The
ontext

to pe used in the data transfer phase. The remote application informs the requesting

application process about the-acceptance of the context. If the context is accept¢
application processes are\in the data transfer phase and are able to communica
eagh other according te the agreed context. Connection-oriented AR can be monitq
corlnection-oriented AR"is dissolved by its release (e.g. Abort service).

comnectionless
Connectionlessvapplication relationships have neither a connection establishment
cornectionsrelease. They are always in the data transfer phase. It is not poss
mohitor the.Connectionless AR.

d both
e with
bred. A

nor a
ible to

cyctic
The transmission type "cyclic" means that after an initial request by the appl
process the application relationship is established and afterwards the data tran
executed periodically.

acyclic

ication
sfer is

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 supported.

Transmission characteristics

Buffer to Buffer
The transmission is characterized by a buffer to buffer transfer.
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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 directions.

Unjdirectional
APDUs are transmitted only in one direction.

Client-Server communication

ServicE relations:
The services are used according to the Client/Server model.

Publisher-Subscriber communication
The services are used according to the Publisher/Subscriber model.

6.2.10J1.2.5 Overview of communication relationships
The DFP Application Layer uses the following types of communication relationships:

BBUB |(Buffer Buffer Unconfirmed.Bidirectional)
This type of communication relationship is characterized by the following role attributes

— one to one,

— cornection-oriented,
— cydlic,

— buffer to buffer;

— ungonfirmed,

— Dbi
- C

directional,

iqant/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:

QQuu
This ty

BBUU
This ty|

QQcCB
This ty|

one to one,

connectionless,

acyclic,

buffer to queue,

unconfirmed,

unidirectional,

CligmttServer:

one
cor
acy
que
ung
uni
C

one
cor
acy
buf]
und
uni
C

tOM (Queue Queue Unconfirmed Unidirectional - One to Many)

pe of communication relationship is characterized by the following role attributes

to many,
nectionless,
clic,

ue to queue,
onfirmed,

Hirectional,

i¢nt/Server.

(Buffer Buffer Unconfirmed Unidirectional)
pe of communication relationship is characterized by the following role attributes

to one,
nectionless,
clic,
fer to buffer,
onfirmed,

Hirectional,

ignt/Server.

+tCO (Queue Queue Confirmed Bi-directional - Connection-Oriented)

pe of communication relationship is characterized by the following role attributes

one

4+
tO— 01 e;

connection-oriented,

acyclic,

queue to queue,

confirmed,

bidirectional,

Client/Server.
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-O0 (Queue Queue Unconfirmed Unidirectional - One to One)

This type of communication relationship is characterized by the following role attributes:

— one toone,

— connectionless,

— acyclic,

— queue to queue,

— unconfirmed,

— unidirectional,

— CligmtfServer:

QBCB
This ty

— 0on¢g
— Ccorj
— acy
- qug
— corj
— bi
- C
QQcCB
This ty

q

—  ong
— cor
— acy
—  qusg
— cor
— bi
- C

q

6.2.10
6.2.10

(Queue Buffer Confirmed Bi-directional)

pe of communication relationship is characterized by the following role attributes

to one,
nectionless,
clic,

ue to buffer,
firmed,

irectional,

ignt/Server.

LCL (Queue Queue Confirmed Bi-directional.- Connectionless)

pe of communication relationship is characterized by the following role attributes

to one,
nectionless,
clic,

ue to queue,
firmed,
irectional,

ignt/Server.

2 Fieldbus 'ARs

2.1 MSO0 application relationship

The M

procesges’ of one DP-master (Class 1) and optional the APs of one or several DP-

0 AR reflects the application relationship (see Figure 30) between the app

ication

master

(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

- cyc
- cyc

a group of DP-slaves for the following purposes:

lic exchange of the 1/0O data (DP-master (Class 1)) (Client/Server),
lic exchange of the Input Data (DP-slave) (Publisher/Subscriber),

— acyclic data transfer for parameterization, configuration and diagnosis (DP-master (Class

.

— 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)),
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— 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)),

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

This type of application relationship is characterized by the following role attributes:

— many to many,
— Master-slave communication.

The MSO AR contains the following CR types:

— BBUB (Data Exchange),

- BBPUU-OM (DXB),

— BQUU (Prm, Ext Prm and Cfg),

— BBUU (Slave Diag),

- QQUU-OM (Global Control),

— QB[CB (Slave Diag, Read Cfg, Read Input, Read Output, Rem Para).
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Client MSO0 AR (many to many) Server

DP-Master CR: BBUB Slave
(Class 1) 4 1
CREP ° : CR: BQUU CR: BBUU-OM r‘
° CR: BQUU e
PY :\ CR: BBUU °
PY | cr: aquu-om P
[ \ 'Y
CR: BQUU Py
[ J
[
[ J
[ ]
@
° CR: BBUB
A ; CR: BQUU
Re CR: BQUU /
® «_| CR:BBUU
E o CR: BQUU
>
\
\
0—\.

CR: BBUU-OM

Slave
CR: BBUB / ;‘ n

[ Bs 759

o )" cr:Bauu Le

Py / CR: BQUU /_.

'/‘ CR: BBUU ®
»® R
;' E
»a P

DP-Master Ae
(Class 2)

R [ ] CR: QBCB

E = { ]

[ ] [{‘R' QBCB \/

CR: QBCB

: QBCB

: QBCB

I(‘R' QBCB

CR: QBCB

Figure 30 — MSO 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 1/0 Data ASE
CR: BBUB
Data Exchange Output Get Output p| Output Data
» Buffer Object
CR: QBCB
]
Read Output Read 1 !
4———| output |« : :
Buffer I !
| .
1

Figure 31 — Output buffer model of a DP-slave without sync functionality

DP-Appliation Layer

MSO0 AR
CR: BBUB

Data Exchange

> Sync
Buffer

_____ - - I/O Data ASE
SYNC Command
transfers.the contents
of¢he.Sync Buffer to
the Output Buffer Output Get Output Output Data
Buffer > Object
CR: QBCB
1
Read Output Read :
44— output |« | 1
Buffer : :
1 1
1

Figure 32 — Output buffer model of a DP-slave with sync functionality
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6.2.10

The M

DP Appliation Layer
MS0 AR I/O Data ASE
CR: BBUB
Data Exchange nput | @ Set Input Input Data
< Buffer Object
CR: QBCB
1
Read Input Read 1 !
44— Input |€¢——" \
Buffer : 1
! .
1

Figure 33 - Input buffer model of a DP-slave without freeze functionality

DP Appliation Layer
MSO AR 1/O© Data ASE
CR: BBUB
Data Exchange Input Freeze Set Input Input Data
l Buffer Buffer Object
Freeze Command transfers the >
contents of the Freeze Buffer to the
Input Buffer and Read Input Buffer
1
1
1
CR: QBCB 1
1
Read Input Read :
4+— Input(~ | €— 1
Buffer. :
1

Figure 34— Input buffer model of a DP-slave with freeze functionality

2.2 MS1 application relationship

51/AR reflects the connection-oriented application relationship (see Figure 35) bg

btween

the ap

lication processes of one DP-master (Class 1) and of one related DP-slave

or 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:

QQuu

QQCB-CO (Process Data, Alarm Ack, )
-0O0 (Alarm)

and optionally the following CR type:

QQcCB

6.2.10
6.2.10

The M
the ap

purposle:

— acyclic read and write of variables,

—_— up_
— inv

This ty

—  0one
- Ma

The M
- QQ

-CO (Alarm Ack)
Client MS1 AR (one to one) Server
oREp CR: QQCB-CO CREP
Master CREP CR: QQCB-CO CREt Slave
CREP CR: QQUU-00 CREP

Figure 35 — MS1 application relationship

2.3 MS2 application relationship
2.3.1 General

52 AR reflects the connection-oriented application relationship (see Figure 36) b¢tween
plication processes of one DP-master (Class 2) and of one related DP-slave for the

and/or download of LR Data,
bcation of stateless and/or staté-oriented functions.

pe of application relationship is characterized by the following role attributes:

to one,

ster-slave commuriication.
52 AR contains the following CR type:
CB-CQOx(Process Data),

- QqUU-OO (Resource Manager for Context Management).

Client MS2 AR (one to one) Server

Master CREP CR: QQUU-00 CREP

Unconfirmed acyclic Service.req

Slave

Confirmed acyclic Service.req

>
LZ

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,
— AP|, SCL.

The fofmat of these addresses is defined in the Initiate service description. It is necesgary to
distingpish between DP-Devices which are either used as a link or a communication enfdpoint.
In the[case of the link the Initiate-PDU has to be passed to thepaddressed device. The
Network address 0 is reserved for default addressing purposes and therefore shall hot be
used as a normal network address.

The Figure 37 shows a cut out of an heterogeneous network. Fieldbus DP covers only the
marked area.

PC

Network 1
(e.g. public network: "Internet")

P
|Link1-2 | -’/ c MAC: 1.2.3.4.5.6
Network 2

l (e.g. localnetwork: "Intranet") |

Gateway
Gateway 2.4 ] | DP-Master
1 /
2-3 \

\_ DPsMaster | [DpSiaves
DP-Slave 8 Network 4
1 1DP-Slave —
(DP) ___|DP-Slave 6
Nptworle3
(hp) | |DP-Slave 33 Address
Network - 4 DP-Slave 8
|__IDP-Slave 65 APLZx — /_ DP-Master

Link 4-5 —DP-Slave 2 Address:

Network =5
"""" MAC =12

DP-Slave 12/ APL=1

Network 5
(DP)

B API=1 een API=n

Figure 37 — Example of inter-network communication
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The following examples (see Figure 38 through Figure 40) show the exchange of the source-

301 -

and destination-address parameter of the Initiate.req and the Initiate.res service.

Between the AP 10 of DP-master (Class 2) and AP 1 of the DP-slave a communication
relationship will be established. This is done with the Initiate service. After the connection
establishment the transfer of data blocks will be realized with the services Read and Write

using the parameters Slot Number and Index.

DP-Master 1 DP-Slave 12
API=10 Read/Write API=1
Slot 3 API=q
( ) ( (Index 2
.I ® (Index 4)
Initiate

Table 196 shows the parameters of the Initiate service-without Inter-Network Addressing.

Figure 38 — Example without inter-network addressing

Table 196 — Parameter of Initiate servicerwithout inter-network addressing

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 API 10, SCL S-Addr API 1, SCL
D-Addr APl 1, SCL D-Addr APl 10, SCL

DP-Master 3 DP-Slave 8 / DP-Master 1 DP-Slave 12
NW 4 (DP) ; NW5 (DP)
API=4
APT=T APT=

- -

Figure 39 — First example with inter-network addressing

Table 197 shows the parameters of the Initiate service with Inter-Network Addressing.
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Table 197 — Parameter of Initiate service with inter-network addressing (first example)

Initiate.req (3 -> 8) Initiate.res (8 -> 3)
S-Type 0 S-Type 1
S-Len 2 S-Len 9
D-Type 1 D-Type 0
D-Len 9 D-Len 2
S-Addr APl 4, SCL S-Addr APl 1, SCL, NW5, 12
D-Addr API 1, SCL, NW5, 12 D-Addr APl 4, SCL
Initiate.req (1 -> 12) Initiate.res (12 -> 1)
S-Type 1 S-Type 0
S-Len 9 S-Len 2
D-Type 0 D-Type 1
D-Len 2 D-Len 9
S-Addr APl 4, SCL, NW4, 3 S-Addr APl 1,ISCL
D-Addr APl 1, SCL D-Addr APl 47SCL, NW4, 3

PC DP-Slave 8 / DP-Master 1

123456 yxx / DP-Master 3 ave aster DP-Slaye 12
NW 2
(Intranet)

APIET

API=1 " API=n

Gateway 2-4 Link 4-5

Figure 40 — Second example with inter-network addressing

Table 198 shows the parameters of the Initiate service with Inter-Network Addressing.
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Table 198 — Parameter of Initiate service with inter-network addressing
(second example)

6.2.10

The MB3 AR reflects the connectionless relationship (see Figure 41) between the application

2.4

Initiate-REQ-PDU (3 -> 8) Initiate-RES-PDU (8 -> 3)
S-Type 1 S-Type 1
S-Len 14 S-Len 9
D-Type 1 D-Type 1
D-Len 9 D-Len 14
S-Addr APl 7, SCL, NW2, S-Addr APl 1, SCL, NW5, 12
1.2.3.4.5.6
D-Addr APl 1, SCL, NW5, 12 D-Addr APl 7, SCL, NW2,
1.2.3.4.5.6
Initiate-REQ-PDU (1 -> 12) Initiate-RES-PDU (12 -> 1)
S-Type 1 S-Type 0
S-Len 14 S-Len 2
D-Type 0 D-Type 1
D-Len 2 D-Len 14
S-Addr APl 7, SCL, NW2, S-Addr APl 1, SCL
1.2.3.4.5.6
D-Addr APl 1, SCL D-Addr APl 7, SCL, NW2,
1.2.3.4.5.6

MS3 application relationship

processes of a DP-master and of a set of related DP-slaves for the purpose:

— syn

This type of application relationship-is characterized by the following role attributes:

— 0ng

to many,

chronization of time.

— Mapter-slave communication.

The M

- QQUU-OM (Time).

53 AR contains the following CR type:
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Client MS3 AR (one to many) Server
DP-Master DP-Slave
A A
R Unconfirmed acyclic Service.req R
E *¥ E
P CREP CREP )
CR: QQUU-OM
°
°
DP-Slave
CREP

smm P )

6.2.10J2.5 MM1 application relationship

Figure 41 — MS3 application relationship

The MM1 AR reflects the connectionless relationship (see Kigure 42) between the application

procesies of one configuration device (Master Class 2) and of one related controlling

(Master Class 1) for the following purposes:

— uplpad and download for configuration information,
— uplpad of diagnosis information,

— act|vation of the previously transferred ceonfiguration.

This type of application relationship is characterized by the following role attributes:

— one to one,

— Mapter-master communication:

The MM1 AR contains the following CR type:

— QQCB-CL (MM1(Master Diag/Start Seq/End Seq/Download/Upload/Act Param)).

Client MM1 AR (one to one) Server
Master /\ /\ Master
Class 2 Class 1
( ) A Confirmed acyclic Service.req A ( )
R - =
=M " Confirmed acyclic Service.rsp E
CREP P
= CR: QQCB-CL

Figure 42 — MM1 application relationship

6.2.10.2.6 MM2 application relationship

device

The MM2 AR reflects the connectionless relationship (see Figure 43) between the application
processes 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
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This type of application relationship is characterized by the following role attributes:

— one to many,

— Master-master communication.

The MM2 AR contains the following CR type:

— QQUU-OM (Act Para Brct).

Client

MM2 AR (one to many)

Server

Master /L\

Master 1

(Class 2)

T MmO X

Unconfirmed acyclic Service.req

CREP CREP

CR: QQUU-OM

CREP

-Um:o:c>—

(Class 1)

oTm>x >

Master n
(Class 1)

Figure 43 — MM2 application relationship

6.2.10)3 Application relationship list class specification

The ARL Class specification is distinguished between DP-slave, DP-master (Class 1) a

master (Class 2).

A stati¢ attribute is assigned by-a-toad service and are not changed during operation, w
a dynamic attribute may set by-the load services and may be changed during operation.

6.2.10]3.1
6.2.10J3.1.1

ARL DP-slave class specification

Template

The ARL DP-slave object is described by the following template:

nd DP-

hereas

DP ASE: AR ASE

CLASS;: ARL DP-slave

CLASSHD: notused

PARENT CLASS: TOP

ATTRIBUTES:

1. (m) Key Attribute:  Implicit

2. (c) Constraint: at least one entry with AR Type = MS2
21 (m) Attribute: Min Send Timeout

2.2. (m) Attribute: List of Resource Manager Entries
2.2.1. (m) Attribute: API

2.2.2. (m) Attribute: SCL

2.2.3. (m) Attribute: Max Len Data Unit

2.2.4. (m) Attribute: Send Timeout

2.2.5. (m) Attribute: AREP

2.2.6. (m) Attribute: S_SAP_index

2.2.7. (m) Attribute: In Use

2.3. (m) Attribute: List of S_SAP_indices

2.3.1. (m) Attribute: S_SAP_index

3. (m) Attribute: List of ARL Entries
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m) Attribute: AREP

m) Attribute: AR Type

m) Attribute: List of related CRL Entries
m) Attribute: CREP

c) Constraint: AR Type = MSO

m) Attribute: Prm Req

m) Attribute: Prm Fault

m) Attribute: Cfg Fault

m) Attribute: Not Supported
(m) Attribute: Station Not Ready
(m) Attribute: Stat Diag

(m) Attribute: Master Add

(m) Attribute: Sync Supported
(m) Attribute: Qynr\ Mode

PAABRARABBRARDOON

20PN LON =~

rwh’

LA 2w 2 an o~

orRLLRLNNND S
W=

Pt

WN -

=N

(m) Attribute: Freeze Supported
(m) Attribute: Freeze Mode
(m) Attribute: WD Enabled
(m) Attribute: WD Fact 1
(m) Attribute: WD Fact 2
(m) Attribute: Min TSDR
(m) Attribute: Ident Number
(m) Attribute: Group Identifier
m) Attribute: DPV1 Supported
Constraint: DPV1 Supported = TRUE
Attribute: DPV1 Enabled
Attribute: Fail Safe Required
Attribute: Fail Safe
Attribute: WD Base
Attribute: List of Real Cfg Data
Attribute: Cfg ldentifier
Attribute: Type
Attribute: Format
Attribute: Consistency
Attribute: Length
Attribute: Special Cfg ldentifier
Attribute: Type
Constraint: Type = Inputor Type = Input-Output
m) Attribute: Input Length
.(m) Attribute: Input Format
m) Attribute: InputEonsistency
(c) Constraint: Type = Output or Type = Input-Output
.(m) Attribute: Output Length
.(m) Attribute: Output Format
.(m) Attribute: Output Consistency
(o) Attribute: List of Data Description
.(m) Attribute: Data Description
(o) _Attribute: Manufacturer Specific Data
(0)\_Attribute: No Add Change
(m)* Attribute: Publisher Supported

~— — — — —

— — — —

~

£323333233333¢2

N -

GEGRS RO RS RGRORO RO NGRS RE RS RS RO N
—

SorxoNDoarRwbbD

000 WL LWL WW L WWWW
=

(m) Attribute: Isochronous Mode Supported
(c) Constraint: Isochronous Mode Supported = TRUE
(m)_ATtiribute: [Sochronous 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

(m) Attribute: Process Alarm supported

c) Constraint: Process Alarm supported = TRUE

) Attribute: Process Alarm enabled

) Attribute: Diagnosis Alarm supported
Constraint: Diagnosis Alarm supported = TRUE

) Attribute: Diagnosis Alarm enabled

) Attribute: Manufacturer Specific Alarm supported
Constraint: Manufacturer Specific Alarm supported = TRUE
Attribute: Manufacturer Specific Alarm enabled

~ —

Attribute: Status Alarm supported

(
(
(
(
(
(
(
(
(
( Constraint: Status Alarm supported = TRUE

£33233233
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3.5.10.1. (m) Attribute: Status Alarm enabled

3.5.11. (m) Attribute: Update Alarm supported
3.5.12. (c) Constraint: Update Alarm supported = TRUE
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. (n) I\/Ingnr\lir\n- Get AR|

3. (m) MgtService: Set Cfg

4. (o) MgtService: Set ARL Isochronous Mode
6.2.10J3.1.2 Attributes

Implicjt

The aftribute Implicit indicates that the ARL DP-slave object is implicitlyaddressed
servicq.

Min Send Timeout

by the

s the

t least
2 ARs

This conditional and static attribute shall only be present if the List of ARL Entries ctntains
at Jeast one entry with the attribute AR Type set to MS2. This attribute defin
mirfimum Send Timeout common for all MS2 ARs supported in this station.

Attfibute Type: Unsigned16

Aligwed value: 1 to 2'°- 1

Tile Base: 10

List of Resource Manager Entries

This conditional attribute shall only_be-“present if the List of ARL Entries contains 3

ong entry with the attribute AR Type set to MS2. This attribute is common for all M§
supgported in this station and composed of the following list elements (for each sufg

MS

2 AR a complete list of elements is needed):

API

This conditional and- static attribute shall only be present if the List of ARL
contains at least one entry with the attribute AR Type set to MS2. The attriby
specifies the numeric Identifier for the related Application Process of this MS2 A

Attribute Type: Unsigned8
Allowed" values: 0 to 255 (0 = Default AP)

ported

Entries
te API
R.

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
MS2 AR.

Attribute Type: Unsigned8
Allowed values: 0 to 255 (0 = no Security Level used)

Max Len Data Unit

of this

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


https://iecnorm.com/api/?name=c384d44b61b05281c87c39090cf77e74

- 308 - IEC 61158-5-3:2014 © IEC 2014

Allowed values: 0 to 240

Send Timeout

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 defines
the Send Timeout for this MS2 AR. This attribute is set to the maximum of the value of
the attribute Min Send Timeout and the field Send Timeout of the previously received
Initiate-REQ-PDU for this MS2 AR. This attribute is not influenced by the Load ARL
service.

Attribute Type: Unsigned16

Allowed value: 110 26 1

Time Base: 10

AREP
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 AMS2. This attribute
specifies the local identifier of this MS2 AR.

Attribute Type: Unsigned8

S_SAP_index
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 aitribute
contains the assigned S_SAP_index from the list )of S_SAP_indices after recegdtion of
an Initiate-REQ-PDU for this MS2 AR. This attribute is not influenced by the Load ARL
service.

Attribute Type: Unsigned8
Allowed values: 0 to 48

In Use
This conditional and dynamic attribute shall only be present if the List of ARL Entries
contains at least one enfry with the attribute AR Type set to MS2. This aftribute
specifies the state of thiss 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 attripute is
set to FALSE aftefrirelease of this MS2 AR. This attribute is not influenced by the Load
ARL service.

Attribute Type: Boolean

Allowedwalues: FALSE, TRUE

of S”_ SAP_indices

it 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:

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:
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AREP

Thi

s static attribute contains the local identifier of this AR.

Attribute Type: Unsigned8

AR
Thi

Type
s static attribute specifies the type of this AR.

Attribute Type: Unsigned8

The allowed values are shown in Table 199.

List of related CRL Entries

Thi

AR
Thi
to |

Table 199 —ARtype—

Value | Meaning
0 MSO0
1 MSH1
2 MS2
3 MS3

5 attribute is composed of the following list elements:

CREP
This static attribute contains the local identifierfor'the related CR for this AR.

Attribute Type: Unsigned8
Type = MSO
1S0.

Prm Req
This dynamic attribute indicates if the DP-slave has to be reparameterize

attribute is further influenced by the MSO AR state machine.
Attribute Type: Boolean
Allowed values:“TRUE, FALSE

Prm Fault

influenced by the MSO AR state machine.

Attribute Type: Boolean
Allowed values: TRUE, FALSE

Cfg Fault

5 constraint reflects the attributes forthis AR if the value of the attribute AR Typg is set

d and

reconfigured. This attribute shall be set to TRUE with the Load ARL service. This

This dyamic attribute indicates the result of the check of the parameterizatiop. This
attribute shall be set to FALSE with the Load ARL service. This attribute is [further

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
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Not Supported
This dynamic attribute indicates that a functionality requested by the DP-master
1) is not supported on the MSO AR by the DP-slave. This attribute shall be
FALSE with the Load ARL service. This attribute is further influenced by the M
state machine.

Attribute Type: Boolean
Allowed values: TRUE, FALSE

Station Not Ready

(Class
set to
S0 AR

This dynamic attribute indicates the readiness to enter the data exchange mode with

o |Load

the neeignnr‘l DP-master ((‘Inec 1) This attribute shall bhe set to TRIUE with th
ARL service. This attribute is further influenced by the MS0O AR state machine.

Attribute Type: Boolean
Allowed values: TRUE, FALSE
Stat Diag

This dynamic attribute indicates that the DP-master (Class 1)\shall fetch permanently
diagnosis from the DP-slave until the application indicates_readiness for operatipn with
the Application Ready service. This attribute shall be set to/FALSE with the Logd ARL
service. This attribute is further influenced by the MSO” AR state machine and the

Application Ready service.
Attribute Type: Boolean
Allowed values: TRUE, FALSE

Master Add
This dynamic attribute contains the Dl-address of the DP-master (Class 1) whi

ch has

locked the DP-slave. This attributeshall be set to invalid (= 255) with the Logd ARL

service. This attribute is further influenced by the MS0O AR state machine.
Attribute Type: Unsigned8
Allowed values: 0 to 126,255

Sync Supported

This static atttibute reflects the ability of a DP-slave to participate
synchronizationJof the Output Data of all or a group of DP-slaves. As the
whether the-Sync ability is supported is done during parameterization phase, err

n the
check
brs will

be avoidéd-during the data exchange mode. This attribute shall be set accordindly with

the Load-ARL service.

Attribute Type: Boolean

Table 200 shows the allowed values for this attribute.

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
attribute Sync Supported has the value TRUE the following rules shall apply
attribute Sync Mode:

. If the
for the
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— It shall be set to TRUE as soon as the control command Sync is received, which is
conveyed by the Global Control service.

— It shall be set to FALSE as soon as the control command Unsync 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

Freeze Supported
This static attribute reflects the ability of a DP-slave to participate in the
Q\J/nr\hrnni79finn of the Input Data of all or a group of DP-slaves As the check whether
the Freeze 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 201 shows the allowed values for this attribute.

Table 201 — Freeze supported

Value Meaning

FALSE | The DP-slave does not support the Freeze ability

TRUE | The DP-slave supports the Freeze ability

Freeze Mode
This dynamic attribute indicates if the Freeze mode is activated. This attributg 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:

D

— 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 rgceived
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 MS0 AR state machine

Attribute Type: Boolean.

WD Enabled
This-dynamic attribute indicates if the watchdog control is activated. This attribu1e shall
beset 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

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 (T\yp)). 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

If the attribute DPV1 Supported has the value FALSE the Watchdog Time Base shall
be set to 10 ms.
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If the attribute DPV1 Supported has the value TRUE the Watchdog Time Base shall be
set to the value 1if the attribute WD Base has the value TRUE. If the attribute DPV1
Supported has the value TRUE the Watchdog Time Base shall be set to the value 10if
the attribute WD Base has the value FALSE. These attributes are influenced by the
MSO AR state machine. These attributes are not influenced by the Load ARL service.

Attribute Type: Unsigned8

Allowed values: 1 to 255

Min TSDR
This dynamic attribute contains the value for the Minimum Station Delay Responder
time of the DLL _If this Parameter is nqunl zero the prn\/imle value of the Min. TSDR

remains unchanged. This attribute is influenced by the MSO AR state maching¢. This
attribute is not influenced by the Load ARL service.

Attribute Type: Unsigned8
Allowed values: 0 to 255

Ident Number
This static attribute contains the Ident Number of the DP-glave. The DP-slave gccepts
the parameterization and change of the DL-address’ only if the trangmitted
Ident Number in the correspondent service is identical with this attribute. This aftribute
shall be set accordingly with the Load ARL service.

Attribute Type: Unsigned16

Allowed values: 0 to 2'°- 1

Group ldentifier
This dynamic attribute indicates the group(s) to which this DP-slave has been assigned
by the DP-master (Class 1) in the parameterization. The Group ldentifier distinauishes
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 MS0O AR state machine. This attripute 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 Groupn-4-has-Hno-36c68Ss
L

Bit3 =1 | Group 4 has access

Bit4 =0 | Group 5 has no access

Bit4 =1 | Group 5 has access

Bit5=0 |[Group 6 has no access

Bit5=1 | Group 6 has access

Bit6 =0 | Group 7 has no access

Bit6 =1 | Group 7 has access

Bit 7 =0 | Group 8 has no access

Bit7 =1 | Group 8 has access

DPV1 Supported
This static attribute indicates whether.\\the DP-slave supports the exfended
functionality. This attribute shall be set agcordingly with the Load ARL service.

Attribute Type: Boolean
Allowed values: TRUE, FALSE

DPV1 Enabled
This dynamic attributéoindicates if the extended functionality is activated. This
conditional attribute_shall only be present if the attribute DPV1 Supported Has the
value TRUE. The following rules shall apply for the attribute DPV1 Enabled:

— It shall be.set to TRUE if the DP-master (Class 1) requests the DPV1 sugport in
the parameterization.

— It shall be set to FALSE if the DP-master (Class 1) requests no DPV1 support in
the ‘parameterisation.

This attribute shall be set to FALSE with the Load ARL service. This attripute is
further influenced by the MSO 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 MS0 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 Fail Safe modef
TRUE | The DP-master (Class 1) supports the Fail Safe mode.

WD Base
This dynamic attribute contains the Time Base valle) for the watchdog pontrol
according to the parameterization. This attribute is inflaenced by the MSO AR state
machine. This attribute is not influenced by the Load ARL service.

Table 205 shows the allowed values for this attribute.

Table 205 - WD Base

Value Meaning

FALSE | The Watchdog Time Base is 10 ms (10).
TRUE | The Waichdog Time Base is 1 ms (1).

List of Real Cfg Data
This dynamic attribute is’\composed of the following list elements:

Cfg Identifier
This dynamic™attribute describes the basic configuration format and shall |be set
with the Ldad”ARL service or with the Set Cfg service. This attribute is compposed
of the following elements:

Type
This dynamic attribute indicates the type of the related Input/Outpuf Data
Element. This attribute shall be set accordingly with the Load ARL slervice.
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/Outpu
Element. This attribute shall be set accordingly with the Load ARL s
Furthermore the attribute is influenced by the Set Cfg service.

Allowed values: 1 to 32

Special Cfg Identifier

t Data
ervice.

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

Element. This attribute shall be set accordingly with the Load ARL s
Furthermore the attribute is influenced by the Set Cfg service.

Allowed values: Input, Output, Input-Output

Input Length
This dynamic attribute indicates the length of-'the related Inpu

Furthermore the attribute is influenced by the Set/Cfg service.
Attribute Type: Unsigned8
Allowed values: 1 to 128

Input Format
This dynamic attribute indicates the format of the related Inpu

Furthermore the attribute js influenced by the Set Cfg service.
Allowed values: Byte, \Word

Input Consistency

Furthermore the attribute is influenced by the Set Cfg service.
Allowed values: Byte, Word, whole length

Qutput Length

This dynamic attribute indicates the length of the related Outpu
Element. This attribute shall be set accordingly with the Load ARL s
Furthermore the attribute is influenced by the Set Cfg service.

Attribute Type: Unsigned8

This dynamic attribute indicates the type of the related Input/OutpuL Data

rvice.

Data

Element. This attribute shall be set accordingly-with the Load ARL slervice.

Data

Element. This attribute shalbe set accordingly with the Load ARL slervice.

This dynamic attribute indicates the consistency of the related InpJt Data
Element. Thisjattribute shall be set accordingly with the Load ARL slervice.

Data
rvice.

Allowed values: 1 to 128

Output Format

This dynamic attribute indicates the format of the related Outpu
Element. This attribute shall be set accordingly with the Load ARL s
Furthermore the attribute is influenced by the Set Cfg service.

Allowed values: Byte, Word

Output Consistency

t Data
ervice.

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 th

e data

description of one element of the Extended Input/Output Data object. The
allowed Data Types are given in Clause 5. This attribute shall be set

accordingly with the Load ARL service. Furthermore the attrib
influenced by the Set Cfg service.

This dynamic attribute contains the manufacturer specific data for one tpecial

Cfg Identifier. This attribute shall be set accordingly with the Load ARL s
Furthermore the attribute is influenced by the Set Cfg service.

No Add Change
This dynamic attribute indicates whether it is allowed to change the)DP-slave aq

ute is

rvice.

dress.

To change this attribute itself an initial reset of the DP-slave is ‘necessary. After the

initial reset the DP-slave takes the default address 126 and the attribute N
Change will be set to FALSE. This attribute shall be set agcordingly with the Lo3
service. This attribute is further influenced by the MS0 AR state machine.

Table 206 shows the allowed values for this attribute!

Table 206 — No Add<‘change

Value Meaning

FALSE | Change of the address is allowed.

TRUE | Change_ ofithe address is not allowed.

Publisher Supported

o Add
d ARL

This static attribute indicates the capability of a DP-slave to operate as a Publisher.
This attribute shall be setaccordingly with the Load ARL service.

Attribute Type: Boolean

Allowed values:TRUE, FALSE

Isochronous'Mode Supported

This static{attribute indicates the capability of a DP-slave to operate in the Isochfonous

Mode.«This attribute shall be set accordingly with the Load ARL service.

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.
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Attribute Type: Boolean
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 of thecRull Plug Alarm is
enabled by the DP-master (Class 1). This conditional attributé/shall only be present
if the attribute Pull Plug Alarm supported is set to _TRUE. This attriute is
influenced by the MS1 AR state machine. This attributelis not influenced |by the
Load ARL service.

Attribute Type: Boolean
Allowed values: TRUE, FALSE

Process Alarm supported
This static attribute indicates the capability’of a DP-slave to send a Process [Alarm.
This attribute shall be set accordingly witt’the Load ARL service.

Attribute Type: Boolean
Allowed values: TRUE, FALSE

Process Alarm enabled
This dynamic attribygteindicates if the transmission of the Process Alarm is epabled
by the DP-master. (Class 1). This conditional attribute shall only be present if the
attribute Process. Alarm supported is set to TRUE. This attribute is influenged by
the MS1 AR state machine. This attribute is not influenced by the Load ARL
service.

Attribdte-Type: Boolean

Allowed values: TRUE, FALSE

Diagnosis Alarm supported
This static attribute indicates the capability of a DP-slave to send a Diagnosis Alarm.
This attribute shall be set accordingly with the Load ARL service.

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.
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Attribute Type: Boolean
Allowed values: TRUE, FALSE

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,§pecific
Alarm is enabled by the DP-master (Class 1). This conditional attribute"shall only
be present if the attribute Manufacturer Specific Alarm supported isset to [TRUE.
This attribute is influenced by the MS1 AR state machine. This cattribute|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-slave to send a Status Alarm. This
attribute shall be set accordingly with the Load ARL service.

Attribute Type: Boolean
Allowed values: TRUE, FALSE

Status Alarm enabled
This dynamic attribute indicatesJif the transmission of the Status Alarm is ehabled
by the DP-master (Class 1). This conditional attribute shall only be present if the
attribute Status 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 servjce.

Attribute Type: Boofean
Allowed values;\TRUE, FALSE
Update Alarm_supported
This static attribute indicates the capability of a DP-slave to send an Update [Alarm.

This attribute shall be set accordingly with the Load ARL service.

Attribute Type: Boolean

Allowed values: TRUE, FALSE

Update Alarm enabled

This dynamic attribute indicates if the transmission of the Update Alarm is enabled
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.
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AR
Thi
to |
set

Table 207 — Alarm mode supported

Alarm Mode enabled

This dynamic attribute indicates the maximum number of possiblé active
negotiated with the DP-master (Class 1) on this MS1 AR. ThecCnégotiation s
done according to the following rules:

This attribute is influenced by the MS1 AR state machine. This attribute
influenced by the Load ARL service.

Attribute Typestnsigned8
Allowed values: see Table 207
Type =,MS3
5 constraint reflects the attributes for this AR if the value of the attribute AR Type¢ is set

1S3 This attribute shall furthermore only be present if the attribute DPV1 Suppd
toARUE in the MSO AR entry.

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 3larme in total
7 32 alarms in total

If the attribute Alarm Mode is set to the value 0 and the desired Alarm M
the DP-master (Class 1) contained in the parameterization is set to 0 th
attribute shall be set to 0.

If the attribute Alarm Mode is set to the value\Q and the desired Alarm M
the DP-master (Class 1) contained in thefparameterization is set to g
different from 0 than this attribute shall fiot'be set.

If the attribute Alarm Mode is set tova value different from 0 and the ¢

alarms
hall be

ode of
an this

ode of
value

esired

Alarm Mode of the DP-master (Class 1) contained in the parameterization is set

to 0 than this attribute shall be set-to 0.

If the attribute Alarm Mode.js: set to a value different from 0 and the ¢

esired

Alarm Mode of the DP-master (Class 1) contained in the parameterisation is set

to a value different from_0'than this attribute shall be set to the lesser v
both.

hlue of

is not

rted is

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: 10

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, ...

Time Value of the Set Time service.

). It should be included for the calculation of the parameter
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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

F th,— H-e W} atian £ i ARL DD _cloi, b +th £allarara-er
(0] mrvooauuUlT UT OIS TUNES DT - orave UoJe o T tOTe TOUTmovwWitt
r ] S)

P | L ge
TOUICS .

— Only one ARL DP-slave object shall be invoked in a DP-slave.

— Onl|y one MSO0 Entry shall be contained in the List of ARL Entries.

— Onl|y one MS1 Entry shall be contained in the List of ARL Entries.

— Onl|y one MS3 Entry shall be contained in the List of ARL Entries.

— No|MM1 or MM2 Entry shall be contained in the List of ARL Entrjes.

6.2.10J3.2 ARL DP-master (class 1) class specification
6.2.10)3.2.1 Template

The ARL DP-master (Class 1) object is described by the following template:

DP ASE: AR ASE

CLASS]: ARL DP-master (Class*1)
CLASS|ID: not used

PARENT CLASS: TOP

ATTRIBUTES:

1. (m) Key Attribute:  Implicit

2. (c) Constraint: at least one entry with AR Type = MS1
2.1. (m) Attribute: Alarm Max

3. (m) Attribute: List of \‘ARL Entries

3.1. (m) Attribute: ARER

3.2. (m) Attribute: AR Type

3.3. (m) Attribute: List of related CRL Entries
3.3.1. [ (m) Attribute: CREP

3.4. (c) Constraint; AR Type = MSO

3.4.1. [(m) Attribute: Error Action Flag

3.4.2. [(m) Attribute: Min Slave Interval

3.4.3. [(m) Attribute: Data Control Time

3.4.4. [(m) Attribute: Max User Global Control
3.4.5. | (m) __<Attribute: Max Diag Data Len

3.4.5. | (m)\_JAttribute: Isochronous Mode supp
3.4.6. |(c)/ Constraint: Isochronous Mode supp = TRUE
3.4.6.1.<m—Attribote: tsochromousvode
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: maxTgH

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

3.7.2. (c) Constraint: Time Device Type = Time Receiver
3.7.2.1. (m) Attribute: Clock Sync Interval
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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 cénditional and stafic atiribute shall only be present it the List of ARL Enfries conthins at
least dne entry with the attribute AR Type set to MS1. It indicates the maximum munpber of
alarms| per DP-slave, which can be handled by the DP-master (Class 1). It describes a Master
capability and is common for all MS1 ARs. The Master shall be able to handle”a minimum
number of 7 alarms, because there are existing 7 different alarm types. This attribute shall be
set acgordingly with the Load ARL service.
Attribufe Type : Unsigned8
Allowef values: 7 to 32
List off ARL Entries
This aftribute is composed of the following list elements:

AREP

This static attribute contains the local identifier of\this AR.

AR|Type

Thi static attribute specifies the type of this 'AR.

Allg

Lisit of related CRL Entries

Thi

AR
Thi
to

wed values: MS0, MS1, MS3, MM, MM2

Error-Action Flag
This_static attribute indicates how the reaction of the DP-master (Class 1) in g

5 attribute is composed of the following list elements:

CREP

This static attributetcontains the local identifier for the related CR for this AR.

Type = MSO

5 constraint reflects the attributes for this AR if the value of the attribute AR Type is set
1S0.

ase of
hall be

failed data transfers in the operation mode OPERATE shall be. The reaction s

performed according to the tollowing 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.

— 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.
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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 each cyclic data
transfer. This time interval is not guaranteed for the User Global Control services and

for :\r‘yr‘lir\ MS1 AR requests This attribute shall be set :\r\r\nrdingly with the Load ARL
service.

Attribute Type : Unsigned16
Allowed values: 1 to 216 - 1
Time Base: 100 ps

Data Control Time
This static attribute indicates the period of time in which,a.Global Control shall he sent
indicating the operation mode of the DP-master (Class\})"and at least one sucg¢essful
interaction shall be executed with every activated DR-slave. This attribute shall|be set
accordingly with the Load ARL service.

Attribute Type : Unsigned16
Allowed values: 1 to 216 - 1
Time Base: 10

Max User Global Control
This static attribute indicates the maximum number of Global Control requests) which
may be submitted by the_User before the Global Control confirmations havg been
received. This attribute describes the ability of the DP-master (Class 1). A pragticable
value for Max User Glagbal Control is 16. For each of the 8 Slave groups one Syhc and
one Freeze Command may be started at the same time. This attribute shall be set
accordingly with the\toad ARL service.

Attribute Type‘:.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 | oad 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

Meaning

=

ot Synchronized

the DP-master (Class 1) shall not operate in the Isechronous Mode

[oy)

uffered Synchronized

the DP-master (Class 1) shall operate in the,Buffer Synchronized

Isochronous Mode

m

nhanced Synchronized |the DP-master (Class 1) shall operate inthe Enhanced Synchronized

Isochronous Mode

IsoM Freeze

This attribute indicates if the synchronization message (SYNCH) shall be se
the Control Command Freeze set to,RUE. This attribute shall be set acco
with the Load ARL service.

nt with
rdingly

Attribute Type : Boolean
Allowed values: TRUE, FALSE

IsoM Sync

This attribute indicates if the synchronization message (SYNCH) shall be se
the Control Command Sync set to TRUE. This attribute shall be set acco
with the Load-ARL service.

nt with
rdingly

Attribute I ype : Boolean
Allowed values: TRUE, FALSE

TCcT
This attribute specifies the tim

(

shall be set accordingly with the Load ARL service.

that is necessary to ha
i is—altribute

Attribute Type : Unsigned32
Allowed values: 1 to 224 - 1

maxTSH

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.
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Attribute Type : Unsigned8
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 anr‘nrdingly with the Load ARL service.

Attribute Type : Boolean
Allowed values: TRUE, FALSE

Max Channel Data Length
This static attribute indicates the maximum length of the ,MS$1 APDUs (length
parameter and 4 Byte Header) of the corresponding DP-slave. This attribute shall be
set accordingly with the Load ARL service.

Attribute Type : Unsigned8
Allowed values: 4 to 244

Alarm Mode
This static attribute indicates the maximumxnumber of possible active alarms|of the
corresponding DP-slave. This attribute shall be set accordingly with the Load ARL
service.

Table 210 shows the allowed values-for this attribute.

Table 210 — 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

Njfo|a|d~|]O®|DN

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: 10
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Type = MM1

This constraint reflects the attributes for this AR if the value of the attribute AR Type is set
to MM1.

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: 1

AR
Thi
to |

Ident Number
attribute shall be set accordingly with the Load ARL service.
Attribute Type: Unsigned16

Allowed values: 1 to 216 - 1

Time Device Type
This static attribute indicates the Device Type‘concerning the Time ASE. This a
shall be set accordingly with the Load ARL service.

Attribute Type: Unsigned8

The allowed values are shown in Table 211.

Table 211 — Time device type

Value Meaning
0 Time Receiver
1 Time Master

Clock Syncinterval
This static and conditional attribute contains the value for the clock synchron
interval. It shall only be present if the attribute Time Device Type has thg
Time Receiver.

This static attribute contains the Ident Number of the DP-master (Ctass 1).

Attribute Type: Unsigned16

Allowed values: 1 to 2'°- 1
Time Base: 10
The default value shall be 10 s.

CS Delay Time

This

Type = MS3
5 constraint reflects the attributes for this AR if the value of the attribute AR Typg¢ is set
1S3.

tribute

ization
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.
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AR Name
This static attribute contains the name of the related ARL Entry. This attribute shall be set
accordingly with the Load ARL service.

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 | ist of ARI 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 MS2 Entry shall be contained in the List of ARL Entries.
6.2.10)3.3 ARL DP-master (class 2) class specification

6.2.10J3.3.1 Template

The ARL DP-master (Class 2) object is described by the following-template:

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 ARL 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: CREP

2.4. (c)  Constraint: AR Types= MM1

241 |[(m) Attribute: Poll Timieout

25 (o) Attribute: AR Name

SERVICES:

1. (m) MgtService: Load ARL

2. (o) MgtService: Get ARL

6.2.10{3.3.2 Attributes

Implicjt
The atfribute Implicit indicates that the ARL DP-master (Class 2) object is implicitly addressed
by the [service,

List off ARL-Entries
This attribute is composed of the following list elements:

AREP
This 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.
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Type = MM1

This constraint reflects the attributes for this AR if the value of the attribute AR Type is set
to MM1.

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

AR
Thi
acq

6.2.10
For the
— On

Time Base: 1
Name

5 static attribute contains the name of the related ARL Entry. 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 following rules apply:

y one ARL DP-master (Class 2) object shall be invoked inva DP-master (Class 2),

— 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|MS1, MS3 Entry shall be contained in the List\of ARL Entries.
6.2.10J4 Communication relationship list class specification
6.2.10)4.1 CRL DP-slave class specification

6.2.10)4.1.1 Template

The CRL DP-slave object is described by the following template:

DP ASE: AR_ASE

CLASS]: CRL DP-slave

CLASS|ID: not used

PARENT CLASS: TOP

ATTRIBUTES:

1. (m) Key Attribute:  Implicit

2. (m) Attribute: List of CRL Entries

2.1. (m) Attribute: CREP

2.2. (m),~“Attribute: CR Type

2.3. () \Attribute: Related AREP

24. (my” Attribute: S_SAP_index

2.5. (m) Afiribute: D_addr

2.6. (m) Attribute: Service_activate

2.7. (m) Attribute: Role_in_Service

2.8. (c) Constraint: Service_activate = SRD or MSRD

2.8.1 (m) Attribute: Indication_mode

2.9. (m) Attribute: Max_DLSDU_length_req_low

2.10. (m) Attribute: Max_DLSDU_length_req_high

2.11. (m) Attribute: Max_DLSDU_length_ind_low

2.12. (m) Attribute: Max_DLSDU_length_ind_high

2.13. (c) Constraint: CR Type = BBUU-OM & Role_in_Service = Initiator or Both
2.13.1. (m) Attribute: Publisher Address

2.13.2. (m) Attribute: Input Data Length Publisher

2.13.3. (m) Attribute: Source Offset Publisher

2.13.4. (m) Attribute: Length

2.14. (o) Attribute: CR Name

be set
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SERVICES:

1. (m) MgtService: Load CRL

2. (o) MgtService: Get CRL

3. (o) MgtService: Load CRL DXB Link Entries
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
acdordingly with the Load CRL service.

CR|Type
This static attribute indicates the type of this CR. This attribute is dependent of {he AR
Type of the related AR. This attribute shall be set accordingly with the“Load CRL sfrvice.
Forl each AR Type the correspondent CRL entries shall be set.

Table 212 shows the allowed values for this attribute.

Related AREP
This static attribute contains the local identifier fop,the related AR for this CR. This
attiqibute shall be set accordingly with the Load CRL¢ervice.

S_$AP_index
This static attribute contains the identifier for the related Service Access Point of the local
datp-link layer. The value for this attribute.has to be set correspondent to the attributes
CR| Type of this CR and to the attribute AR Type of the related AR. This attribute shall be
set| accordingly with the Load CRL service. Table 212 shows the allowed values for this

attffibute.
Table 212 - S_SAP_index
AR Type CR Type S_SAP_index Remark
MSO0 BBUB NIL Mandatory for the MSO AR
MSO0 BBUU-OM NIL Optional for the MSO AR
MSQO BQUU 61, 62 Mandatory for the MSO AR
MS0 BQUU 53 Optional for the MSO AR
MSO0 BBUU 60 Mandatory for the MSO AR
MSO0 QQUU-OM 58 Mandatory for the MSO AR
St BEB 55567575960 Mamdatory forthe mMStAR
MS1 QQCB-CO 50 Optional for the MS1 AR
MS1 QQCB-CO 51 Mandatory for the MS1 AR
MS1 QQuUuU-CO 60 Mandatory for the MS1 AR
MS2 QQCB-CO 0 to 48 Mandatory for each MS2 AR
MS2 QQuUuU-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
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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.

Table 213 — D_addr

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 QQuUU-OM 58 None 0to 125

MSO0 QBCB 55, 59, 60 All -

MSO0 QBCB 56, 57 None All

MS1 QQCB-CO 50, 51 None 0,t0™125

MS1 QQUU-CO 60 All -

MS2 QQCB-CO 0 to 48 None 0to 125

MS2 QQUU-CO 49 All -

MS3 QQUU-OM Cs All -
None means that the local Service Access Point.shall not be activated.
All means that the local Service Access Poiht-shall be activated with no access protection
0td 125 means that the local Service Access Roint shall be activated with the corresponding

access protection.

- means that the AR state machines shall not modify the attribute D_addr.
Segvice_activate
This static attribute indicates the DL services which shall be activated fpr the
S_PAP_index of this CRL entry.

Th

Table 214 shows the allowed values for this attribute.

value for this attribute has to be set with the Load CRL service correspondent] to the
attfibutes CR Typefand S_SAP_index of this CR and to the attribute AR Type
related AR.

of the
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Table 214 — Service_activate

Ro
Thi
this

AR Type CR Type S_SAP_index Service_activate

MSO0 BBUB NIL (M)SRD

MSO0 BBUU-OM NIL MSRD

MSO0 BQUU 61, 62, 53 SRD

MSO0 BBUU 60 SRD

MSO0 QQUU-OM 58 SDN

MSO0 QBCB 55, 56, 57, 59, 60 SRD

MSA QQCB.CO 50 SRD

MS1 QQCB-CO 51 SRD

MSH1 QQUU-CO 60 SRD

MS2 QQCB-CO 0 to 48 SRD

MS2 QQUU-CO 49 SRD

MS3 QQUU-OM CS CS Time Event
CS ClocKMalue

e_in_service

5 dynamic attribute indicates the role which shall be agctivated for the S_SAP_in
CRL entry. The following values are specified:

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: The station’ responds to the service and receives the
DLPDU of this service.

Th

attfibute CR Type of this CR.and to the attribute AR Type of the related AR.

Ta

value for this attribute haslto be set with the Load CRL service correspondent

le 215 shows the allowed values for this attribute.

dex of

b reply

to the
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Table 215 — Role_in_service

AR Type CR Type S_SAP_index Role_in_service as Role_in_service
loaded with the Load modified by the AR
CRL service state machine
MSO0 BBUB NIL None Responder
MSO0 BBUU-OM NIL None Responder, Subscriber,
Responder/Subscriber

MSO0 BQUU 61, 62, 53 Responder -

MSO0 BBUU 60 Responder -

MSO QQUU-OM 58 None Responder

MSO0 QBCB 55, 59, 60 Responder -

MSO0 QBCB 56, 57 None Responder

MS1 QQcCB-CO 50, 51 None Responder

MS1 QQUU-CO 60 Responder -

MS2 QQcCB-CO 0 to 48 None Responder

MS2 QQUU-CO 49 Responder v

MS3 QQUU-OM (O] Responder -

None means that the local Service Access Point shall not,bé_activated

- means that the AR state machines shall not modify,the attribute Role_in_service.

Indication_mode

Thi static attribute shall only be present if the attribute Service_activate of this CR
the value SRD or MSRD. It indicates:the’ Indication_mode which the DLL shall
corlvey the indications of the (M)SRD service. The value for this attribute has to
with the Load CRL service correspondent to the attributes CR Type and S_SAP _in
CR and to the attribute AR Type.of the related AR.

hag

this

Table 216 shows the allowed valués for this attribute.

Table 216 — Indication_mode

L entry
use to
be set
dex of

AR Type CR Type S_SAP_index Role_in_service Indigation_mode
MSO0 BBUB NIL Responder All
MSO0 BBUU-OM NIL Subscriber —
MSO BBUU-OM NIL Responder, All

Responder/Subscriber
MSO BQUU 61, 62, 53 Responder All
MSO BBUU 60 Responder All
MSO0 QBCB 55, 56, 57, 59 Responder Data
MSO0 QBCB 60 Responder All
MS1 QQCB-CO 50, 51 Responder Data
MS1 QQuUU-CO 60 Responder All
MS2 QQCB-CO 0to 48 Responder Data
MS2 QQuUU-CO 49 Respondr Data

- means that the attribute Indication_mode is not present for this Role_in_service.
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Max_DLSDU_length_req_low

This static attribute indicates the maximum length for the DLSDU with low priority as
requester. 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 217 shows the allowed values for this attribute.

Table 217 — Max_DLSDU_length_req_low

AR Type CR Type S_SAP_index Role_in_service Max_DLSDU_length_req_low
MSO BBLUB N Dccpnnﬂnr O-to 244
MSO BBUU-OM NIL Subscriber 0
MSO0 BBUU-OM NIL Responder, 0 to 244

Responder/Subscriber

MSO BQUU 61, 62, 53 Responder 0

MSO BBUU 60 Responder 6 to 244
MSO QBCB 55 Responder 0

MSO0 QBCB 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 QQuUU-CO 60 Responder 6 to 244
MS2 QQCB-CO 0to 48 Respander 48 to 244
MS2 QQuUU-CO 49 Responder 4

MS3 QQUU-OM CS Responder 0

This static attribute indicates the“maximum length for the DLSDU with high prigrity as
requester. 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 aftribute
AR|Type of the related AR.

MaF_DLSDU_Iength_req_high
u

Table 218 shows thé allowed values for this attribute.
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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
MSO0 BBUU 60 Responder 0
MSO0 QBCB 55, 56, 57, 59 Responder 0
MSO0 QQUU-OM |58 Responder 0
MS1 QQCB-CO |50, 51 Responder 0
MS1 QQUU-CO |60 Responder 0
MS2 QQCB-CO |0to48 Responder 0
MS2 QQUU-CO |49 Responder 0
MS3 QQUU-CO |CS Responder 0

Mak_DLSDU_length_ind_low
This static attribute indicates the maximum length for the 'DLSDU with low priofity 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.

ind|cation.

Table 219 shows the allowed values for this attribute.

Table 219 — Max_DLSDU_length_ind_low

AR Type CR Type S_SAP_index Role_in_service Max_DLSDU_length_ind_lpw
MSO0 BBUB NIL Responder 0
MSO0 BBUU-OM NIL Subscriber, 244
Responder/Subscriber
MSO BBUU-OM NJL Responder 0
MSO BQUU 61, 62, 53 Responder 0
MSO0 BBUU 60 Responder 0
MSO QBCB 55 Responder 0
MSO QBCB 56, 57, 59 Responder 0
MSO0 QQUU-OM 58 Responder 0
MS4 QQCB-CO 50 Responder 4
MS1 QQCB-CO 51 Responder 4 to 244
MS1 QQUU-CO 60 Responder 0
MS2 QQCB-CO 0 to 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.

Table 220 shows the allowed values for this attribute.
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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
MSO0 BBUU-OM NIL Subscriber, 244

Responder/Subscriber
MSO0 BBUU-OM NIL Responder 0
MSO0 BQUU 61 Responder 7 to 244
MSO0 BQUU 62 Responder 1 to 244
MSO0 BQUU 53 Responder 5 to 244
NSO |BBUU 60 Responder 0
NSO QBCB 55 Responder 4 to 244
I\fISO QBCB 56, 57, 59 Responder 0
NSO  |QQuu-OM |58 Responder 2
NS1 QQCB-CO 50, 51 Responder 0
N1S1 QQuUU-CO 60 Responder 0
NS2 QQCB-CO 0 to 48 Responder 0
I\fISZ QQuUU-CO 49 Responder 0
I\|’|S3 QQUU-OM CS Responder 0

CR|Type = BBUU-OM & Role_in_Service = Initiator'or Both

Thi

to

BBUU-OM and the attribute Rolexin Service is set to Subscrib

Regponder/Subscriber.

Publisher Address
This dynamic attribute indicates®the DL-address of a DP-slave (Publishe
Subscriber shall subscribe from, The following rules shall apply for this attribute:

A value between 0 and. 125 represents a valid Publisher address and theref]
active DXB-Link. The value 127 indicates that this DXB-Link Entry is no longer a

This attribute shall be ‘set to the value 127 with the Load CRL service. After req
of the DXB-Linktable with the Check User Prm or Check Ext User Prm servi
User shall set this attribute accordingly with the Load CRL DXB Link Entries seryv

The MSO<AR state machine set shall set this attribute to the value 127 if the DR
acting.ds )Subscriber leaves the data exchange mode.

Attribute Type: Unsigned8

5 constraint reflects the attributes for this CR\if. the value of the attribute CR Typg¢ is set

er or

r) the
pre an
Ctive.
eption
te, the
ice.

P-slave

Allowed values: U to 120, 12/

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 th

e 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 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: 0 to 243

Length
This static attribute indicates the number of octets the Subscriber shall stipbscribe from
the related Publisher starting at the offset given in the attribute”’Source | Offset
Publisher. This attribute shall only be evaluated by the MS0O AR state maching 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 thgq 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

CR|Name
This static attribute contains the name of the related CRL Entry. This attribute shall|be set
acdordingly with the Load CRL service.

6.2.10)4.1.3 Invocation of CRL DP-slave object

For thg invocation of the CRL DP-slave object the following rule has to be considered:
Only ope CRL DP-slave object shall be invoked in a DP-slave.

6.2.10J4.2 CRL DP-master (class 1) class specification
6.2.10)4.2.1 Template

The CRL DP-master (Class 1) object is described by the following template:

DP ASE: AR ASE

CLASS| CRL DP-master (Class 1)
CLASS|ID: not used

PARENT CLASS: TOP

ATTRIBUTES:

1. (m) Key Attribute:  Implicit

2. (m) Attribute: List of CRL Entries

2.1 (m) Attribute: CREP

2.2 (m) Attribute: CR Type

2.3 (m) Attribute: Related AREP

24 (m) Attribute: S_SAP_index

25 (m) Attribute: D_SAP_index

2.6 (m) Attribute: D_addr

2.7 (m) Attribute: Service_activate

2.8 (m) Attribute: Role_in_service

2.9. (c) Constraint: Service_activate = SRD or MSRD
2.9.1. (m) Attribute: Indication_mode

2.10. (m) Attribute: Max_DLSDU_length_req_low
2.11. (m) Attribute: Max_DLSDU_length_req_high
2.12. (m) Attribute: Max_DLSDU_length_ind_low
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(m) Attribute: Max_DLSDU_length_ind_high
(c) Constraint: CR Type = BQUU & D_SAP_index = 61
(m) Attribute: Active
(m) Attribute: New Prm
(m) Attribute: Prm Data

1. (m) Attribute: Lock

2. (m) Attribute: Sync

3. (m) Attribute: Freeze

4. (m) Attribute: WD On

5. (m) Attribute: WD Fact 1

6. (m) Attribute: WD Fact 2

7. (m) Attribute: Min Tsdr

8. (m) Attribute: Ident Number

(m) Attribute: Group ldent
AY 7 Lad

(o) Attribute: DPV1 Enable

(o) Attribute: Fail Safe

(o)  Attribute: Enable Publisher

(o) Attribute: WD Base

(o) Attribute: Enable Pull Plug Alarm
Attribute: Enable Process Alarm
(o) Attribute: Enable Diagnosis Alarm
(o) Attribute: Enable Manufacturer Specific Alarm
(o) Attribute: Enable Status Alarm

(o) Attribute: Enable Update Alarm

0. (o)  Attribute: Check Cfg Mode

1. (o) Attribute: Alarm Mode

p2. (m) Attribute: Prm Structure

3. (c)  Constraint: Prm Structure = FALSE

CoNoRWON 2O
—
o
=

QG QU QT G A T G G (A G G T (U QU R QT G QT QU QU QU T G G T G G QU T G QT T G G T QU G QT QU QU QT G G G QT G G G G G G

NRNRNRNNRORNNRNNRNNNNNNNNNNNNNNRNNNNNNNRNNRNNNRNNNRNRNNRNNNRNNRNNNNRNNNNNNNNRNNNNNNNN
R R R R AR I R I I A R A R A A A A A A R A R R R A R R R SR AR AN S

P3.1  (m) Attribute: User Prm Data
P3.1.1. (0)  Attribute: Device Prm Data
P3.1.2. (0)  Attribute: Module Prm Data
P4 (c) Constraint: Prm Structure = TRUE
P4.1. (m) Attribute: List of Structured Prm<Data
P4.1.1. (0)  Attribute: Structured User Prm*Data
P4.1.1.1. (o) Attribute: Device'Related User Parameter
P4.1.1.1.1. (M) Attribute: Device Prm Data
P4.1.1.2. (o) Attribute: Module Related User Parameter
P4.1.1.2.1. (M) AttributexSlot Number
P4.1.1.2.2.  (m) Attribute: Module Prm Data
P4.1.2. (0)  Attribute: List\of-DXB Link Entries
p4.1.2.1. (m) Attribute: Publisher Address
p4.1.2.2. (m) Attribute: Input Data Length Publisher
.24.1.2.3. (m) Attribute: Source Offset Publisher
24.1.2.4. (m) Attribute: Length
24.1.3. (o) Attribute: IsoM Parameter
24.1.3.1. (o) Attribute: TBASE DP
24.1.3.2. ¢m) Attribute: Tpp
P4.1.3.3, (m) Attribute: TMAPC
24.1.34: (m) Attribute: TBASE 10
24 .1,3.5. (m) Attribute: T| B
24.1.43.6. (m) Attribute: To
ZET 3.7 M) ATribute: TPLL W
24.1.3.8. (m) Attribute: TPLL D
24.1.4. (0) Attribute: List of DXB Subscriber Entries
24.1.4.1. (s) Attribute: Publisher Address
241.4.21. (m) Attribute: Input Data Length Publisher
241.4.22. (m) Attribute: Source Offset Publisher
24.1.4.3. (s) Attribute: Master Data
241.431. (m) Attribute: Source Offset Master
24144 (m) Attribute: Dest Slot Number
24145 (m) Attribute: Offset Data Area
24.1.4.6. (m) Attribute: Length Data Area
24.1.5. (o) Attribute: Prm Command
24.1.6. (c) Constraint: Prm Command supported = TRUE
24.1.6.1 (m) Attribute: Seq Number
24.1.6.2 (m) Attribute: Primary Request
24.1.6.3 (m) Attribute: MS1 Command
24.1.6.4 (m) Attribute: Master State Clear
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Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
IsoM Req
Constraint: CR Type = BQUU & D_SAP_index = 62
List of Cfg Data

Cfg Identifier

Tvpe.
PAL

Check Properties
Primary Request used
MS1 Command used
Address Change
Address Offset
Output Hold Time
Time AR Parameter
Clock Sync Interval
CS Delay Time

LA 2m 2~ am o~

LD D~ am a~am o~ |

IS

wh =

wh =

N

(m)
(m)
(m)
(s)
(m)
(c)
(m)
(m)
(m)
(c)
(m)
(m)
(m)
(0)
(m)
(0)

Attribute:
Attribute:
Attribute:
Attribute:
Attribute:

Format

Consistency

Length

Special Cfg Identifier

Type

Constraint: Type = Input or Input-Output

Attribute:
Attribute:
Attribute:

Input Length
Input Format
Input Consistency

Constraint: Type = Output or Input-Output

Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:

Output Length

Output Format

Output Consistency

List of Data Description
Data Description
Manufacturer Specific Data

corbLLLLNNONDS

~

~— — — — —

~

33833333

333333

~

323

Constraint: CR Type = BBUU & D_SAP_index = 60

Attribute
Attribute
Attribute
Attribute
Attribute

: Diag Upd Delay

: Ext Diag Overflow

: Deactivated

: Station Non Existent

: Invalid Slave Responsé

Constraint: CR Type = BBUB™& D_SAP_index = NIL

Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:

Fail Safe

DPV1 Supported

NA to Abort

Ignore ACI¢

Output Len

Expstap Len

Data Transfer Status
System Diagnosis Status
Publisher Flag

Constraint: CR Type = BQUU & D_SAP_index = 53
Attribute: List of Structured Prm Data

o o o~ o~ o~ o~ p— p— p— — — p— — g— — —

~

(0)
(0)

Attribute:
Attribute:
Attribute:

Structured User Prm Data
Device Related User Parameter
Device Prm Data

R N Y SR

PN RWNDT

Bt

Altribute:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute: T
Attribute:
Attribute:
Attribute: T
Attribute:
Attribute:
Attribute:

Vodule Related User Parameter
Slot Number

Module Prm Data

List of DXB Link Entries
Publisher Address

Input Data Length Publisher
Source Offset Publisher

Length

IsoM Parameter

TBASE_DP
DP
TMAPC
TBASE_IO
|

To
TPLL W
TPLL D
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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
2.18.1.51 (s) Attribute: Clock Sync Interval
2.18.1.5.2. (s) Attribute: CS Delay Time
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
6.2.104.2.2 Attributes
Implicjt
The atfribute Implicit indicates that the CRL DP-master (Class 1) object is implicitly addressed
by the |service.
List off CRL Entries
This aftribute is composed of the following list elements:
CREP
This static attribute contains the local identifier. of this CR. This attribute shall pe set
acdordingly with the Load CRL service.
CR|Type
This static attribute indicates the type-of this CR. This attribute is dependent on fthe AR

Type of the related AR. This attributeshall be set accordingly with the Load CRL s
Forl each AR Type the correspondent CRL entries shall be set.

Ta

Re
Thi

lervice.

le 221 shows the allowed yalues for this attribute.
ated AREP
5 static attribute contains the local identifier for the related AR for this CR. This

attiqibute shall be sef accordingly with the Load CRL service.

S_
Thi
Da
CR
set

BAP_index

5 static atfribute contains the identifier for the related Service Access Point of th
a Link. Layer. The value for this attribute has to be set correspondent to the a
Type“of this CR and to the attribute AR Type of the related AR. This attribute s
accordingly with the Load CRL service.

e local
tribute
hall be

Table 221 shows the allowed values for this attribute.
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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 QQUU-OM cs Mandatory-forthe-MS3-AR

MMA1 QQCB-CL 54 Mandatory for the MM1 AR

MM2 QQUU-OM 54 Mandatory for the MM2 AR
D_BAP_index
This static attribute contains the identifier for the related Service,Access Point|of the
renmpote Data Link Layer. The value for this attribute has to be séet correspondent|to the
attiibute CR Type of this CR and to the attribute AR Type of therelated AR. This aftribute
shgll be set accordingly with the Load CRL service. Table 222 shows the allowed |values
for this attribute.

Table 222 — D_SAP_index
AR Type CR Type D_SAP_index Remark

MSO0 BBUB NIL Mandatory for the MSO AR

MSO0 BQUU 61, 62 Mandatory for the MSO AR

MSO0 BQUU 53 Optional for the MSO AR

MSO0 BBUU 60 Mandatory for the MSO AR

MSO0 QQUU-OM 58 Mandatory for the MSO AR

MS1 QQCB-CO 50 Optional for each MS1 AR

MS1 QQCB-CQ 51 Mandatory for the MS1 AR

MS1 QQUUY:00 60 Mandatory for the MS1 AR

MS3 QQUU-OM CS Mandatory for the MS3 AR

MMA1 QQCB-CL 54 Mandatory for the MM1 AR

MM2 QQUU-OM 54 Mandatory for the MM2 AR
D_addr
This_dynamic attribute contains the DL-address of the remote communication partn¢r. The
valluerfor this atiribute has tao be set with the | oad CRI service carrespandentlto 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 the
ex Device with the Load CRL AR state machine
Type (ARL) service
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 —
NS YWUU-LCU 0Z — U110 10 —
MS3 QQUU-OM | CS Time Master | 127 —
NS3 QQUU-OM | CS Time None All
Receiver
MM1 QQCB-CL 54 — All 0to 125
MM2 QQUU-OM |54 — All 0 to 125
All means that the local Service Access Point shall be activated with,no access protection
Nong means that the local Service Access Point shall not be activated
0 to |27 means that the attribute D_addr of the local Service Access ‘Roint shall be set with the
corresponding remote DL-address
- means that the AR state machines shall not modify the attribute D_addr
- means that the value of this attribute is not relevant

Sefvice_activate
This static attribute indicates the DL services which shall be activated fpr the
S_PAP_index of this CRL entry.

The value for this attribute has to.be set with the Load CRL service correspondenf to the
attifibute CR Type of this CR anhd-to the attribute AR Type of the related AR.

Table 224 shows the allowed values for this attribute.

Table 224 — Service_activate

AR Type CR Type S_SAP_index Publisher Flag Service_activate

MSO0 BBUB NIL FALSE SRD

MS0 BBUB NIL TRUE MSRD

MSO0 BQUU 62 — SRD

MSO0 BBUU 62 — SRD

MSO0 QQUU-OM 62 — SDN

MS1 QQCB-CO 51 — SRD

MS1 QQUU-CO 62 — SRD

MS3 QQUU-OM CS — CS Time Event
CS Clock Value

MMA1 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
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

to the

AR Type CR Type S_SAP_index Time Device Role_in_service
Type (ARL)
MSO0 BBUB NIL — Initiator
MSO0 BQUU 62 — Initiator
MSO0 BBUU 62 — Initiator
MSO0 QQUU-OM 62 — Initiator
MSH1 QQCB-CO 51 — Initiator
MS1 QQUU-CO 62 — Initiator
MS3 QQUU-OM CS Time Master Initiator
MS3 QQUU-OM CS Time Receiver | Responder
MM1 QQCB-CL 54 — Responder
MM2 QQUU-OM 54 - Responder

Indication_mode

This conditional and static attribute shall only\be present if the attribute Service_3
of fhis CRL entry has the value SRD or MSRD and if the attribute Role_in_service
CRL entry has the value Responder. It indicates the Indication_mode which the DL
usg to convey the indications of the (M)SRD service. The value for this attribute ha
set|with the Load CRL service correspondent to the attribute CR Type of this CR
the|attribute AR Type of the related AR.

Table 226 shows the allowed ¥alues for this attribute.

ctivate
of this
L shall
5 to be
and to

Table 226 — Indication_mode
AR Type CR Type S_SAP_index Indication_mode
MSO0 BBUB NIL —
MSO0 BQUU 62 —
MSO0 BBUU 62 —
MSO0 QQUU-OM 62 —
MS1 QQCB-CO 51 —
MS1 QQUU-CO 62 —
MMA1 QQCB-CL 54 Data
MM2 QQUU-OM 54 —
- 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 prio

rity 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.

Table 227 shows the allowed values for this attribute.
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Table 227 — Max_DLSDU_length_req_low

AR Type CR Type D_SAP_index Time Device Max_DLSDU_length_req_low
Type (ARL)

MSO0 BBUB NIL — 0

MSO0 BQUU 61, 62, 53 — 0

MSO0 BBUU 60 — 0

MSO0 QQUU-OM 58 — 0

MS1 QQCB-CO 50 — 4

MS1 QQCB-CO 51 — 4 to 244
MS1 QQUU-00 60 — 0

MS3 QQUU-OM CS Time Master 17

MS3 QQUU-OM CS Time Receiver 0

MM1 QQCB-CL 54 — 4 to 244
MM2 QQUU-OM 54 — 0

Thi
req

MaF_DLSDU_Iength_req_high
u

Table 228 shows the allowed values for this attribute.

static attribute indicates the maximum length for thes BLUSDU with high prio
ester/responder. The value for this attribute has to he\set with the Load CRL
correspondent to the attribute CR Type and D_SAP_index of this CR and to the a
AR|Type of the related AR.

Table 228 — Max_DLSDU _length_req_high

AR Type CR Type D_SARPR_index Max_DLSDU_length_req_high
MSO0 BBUB NIL 0 to 244
MSO0 BQUU 61 7 to 244
MSO0 BQUU 62 1to 244
MSO0 BQUU 53 5 to 244
MSO0 BBUV 60 0
MSO0 QQUU-OM 58 2
MS1 QQCB-CO 50, 51 0
MSA QQUU-00 60 0
MS3 QQUU-OM CS 0
MM1 QQCB-CL 54 0
MM2 QQUU-OM 54 0

rity as
service
tribute

Max_DLSDU_length_ind_low
This static attribute indicates the maximum length for the DLSDU with low priority for
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

indication.

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)

MSO BBUB NIL — 0 to 244
MSO0 BQUU 61,62, 53 — 0

MSO BBUU 60 — 6 to 244
MSO QQUU-OM 58 — 0

MS1 QQCB-CO 50 — 4

MS1 QQCB-CO 51 — 4 to 244
MS1 QQUU-00 60 — 6 to 244
MS3 QQuUU-OM Cs Time Master 0

MS3 QQuUU-OM Cs Time Receiver 17

MM1 QQCB-CL 54 — 4 to 244
MM2 QQUU-OM 54 — 2

Mak_DLSDU_length_ind_high

This static attribute indicates the maximum length for the-DLUSDU with high prio
The value for this attribute has to be set\with the Load CRL
correspondent to the attribute CR Type and D_SAP_index of this CR and to the a

ind|cation.

AR|Type of the related AR.

Table 230 shows the allowed values for this attribute.

Table 230 — Max_DLSDU_length_ind_high

AR Type CR Type D_SARPR_index Max_DLSDU_length_ind_high
MSO0 BBUB NIL 0 to 244
MSO0 BQUU 61,62, 53 0
MSO0 BBUU 60 0
MSO0 QQuUU-OM 58 0
MSH1 QQCB-CO 50, 51 0
MS1 QQUU-00 60 0
MS3 QQuUU-OM (OF] 0
MMA QQCB-CL 54 0
MM2 QQUU-OM 54 0

CR|Type = BQUU & D_SAP_index = 61

rity for
service
tribute

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.
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Attribute Type: Boolean
Allowed values: TRUE, FALSE

New Prm

This dynamic attribute indicates to the MSO 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
™ J ™ T

DP-slave. The MSO AR state machine sets the attribute to FALSE if the transfer was
successful.

This attribute shall be set accordingly with the Load CRL service. This attribute may be
set dynamically by the CRL Slave New Prm service. This attribute is‘further inflienced
by the MSO AR state machine.

Attribute Type: Boolean
Allowed values: TRUE, FALSE

Prm Data
This dynamic attribute is an aggregate of ¢he parameterization data pf the
correspondent DP-slave and is composed of-the following elements. This attribute
shall be set accordingly with the Load CRL service. This attribute may pe set
dynamically by the CRL Slave New Prm Data service.

Lock
This dynamic attribute is used by the MS0O AR state machine to assign or release
the correspondent DP-slave. This attribute is set to LOCK if the attribute Agtive of
this related CRL entry is sef*to TRUE. This attribute is set to UNLOCK] if the
attribute Active of this related CRL entry is set to FALSE, or due to failures|during
the data exchange mode. This attribute shall be set to LOCK with the Load CRL
service. This attribute~is further influenced by the MSO AR state maching. This
attribute may be set.dynamically by the CRL Slave New Prm Data service.

Allowed valuesi:LOCK, UNLOCK

Sync
This dynamic attribute indicates to the correspondent DP-slave that if shall
participate in the synchronization of the Output Data (Sync mode). The DR-slave
shall-check whether it supports the requested functionality and if the DP-slave does
hot support this function it shall respond with an error entry in the Slave Diggnosis
(Not Supported). This attribute shall be set accordingly with the Load CRL sgervice.

Thisattribute may besetdymamicatty by the CREStave New PrmmDataservice.
Table 231 shows the allowed values for this attribute.

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
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not support this function it shall respond with an error entry in the Slave Diagnosis
(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 shall be activated|at the
correspondent DP-slave. This attribute shall be set accordingly with-the Lodd CRL
service. This attribute may be set dynamically by the CRL Slave’New Prm Data
service.

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 (Typ)) at the correspondent DPpslave.
The watchdog control in a DP-slave takes’ care that, if the DP-master fails, the
outputs will be set in the safe state afterthe expiration of this time. The fime is
calculated according to equation:

Twp = Watchdog Time Base x WD act 1 x WD Fact 2

If the attribute DPV1 Supported has the value FALSE the Watchdog Tim¢ Base
shall be setto 10 ms.

If the attribute DPV1 _Sgpported has the value TRUE the Watchdog Time Basle shall
be set to the valuejf the attribute WD Base has the value TRUE. If the aftribute
DPV1 Supported has the value TRUE the Watchdog Time Base shall be sef to the
value 10if the<atltribute WD Base has the value FALSE. These attributes shall be
set accordingly with the Load CRL service. This attribute may be set dynamically
by the CRL\Slave New Prm Data service.

Alloweéd-values: 1 to 255

Min TSDR
This dynamic attribute contains the value for the Minimum Station Delay Responder
i - i i i o, the
previous value of the Min TSDR remains unchanged. These attributes 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: 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 functionality shall be cactivated at
the correspondent DP-slave. This attribute shall only be present if the attribute
DPV1 Supported in the related MSO AR entry in the List of ARL Entries of the DP-
slave has the value TRUE. This attribute shall be set accordingly with th¢ Load
CRL service.

Table 233 shows the allowed values for this attribute.

Table 233 — DPV1 enabled

Value Meaning

FALSE | The extended functionality related with the attribute DPV1 Supported is disabled.

TRUE | The extended functionality related with thelattribute DPV1 Supported is enabled.

Fail Safe
This optional and static attribute indicates to the correspondent DP-slave if the DP-
master (Class 1) supports the“Fail Safe mode. If the DP-slave requirgs the
Fail Safe mode and the DP-mmaster (Class 1) does not support this mode the DP-
slave shall respond with am"error entry in the Slave Diagnosis (Prm Fault). The DP-
slave stores the value of this attribute in the attribute Fail Safe of the MS0O AR entry
in the List of ARL Entries of the DP-slave. This attribute shall be set accordingly
with the Load CRL service.

Table 234 shows the allowed values for this attribute.

Table 234 - Fail safe

Value Meaning

FALSE | 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 MS0O 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 is 10 ms (10).
TRUE | The Watchdog Time Base is 1 ms (1).

Enable Pull Plug Alarm
This optional and static attribute indicates if the/transmission of the Pull Plug Alarm
shall be enabled at the correspondent DP-slave. The DP-slave stores the value of
this attribute in the attribute Pull Plug Alarm enabled of the MS1 AR entry|in the
List of ARL Entries of the DP-slave. Thisyattribute shall be set accordingly with the
Load CRL service.

Allowed values: TRUE, FALSE

Enable Process Alarm
This optional and static atfribute indicates if the transmission of the Process| Alarm
shall be enabled at the eorrespondent DP-slave. The DP-slave stores the value of
this attribute in the attribute Process 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
AllowedValues: TRUE, FALSE

Enable Diagnosis Alarm
This optional and static attribute indicates if the transmission of the Didgnosis
Alarm shall be enabled at the correspondent DP-slave. The DP-slave stores the
vatue of thisattribute i theattribute Dragnosis Atarmremabtedof the St+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.
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Attribute Type: Boolean
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 transmission of the-Update| Alarm
shall be enabled at the correspondent DP-slave. The DP-slave stefes the value of
this attribute in the attribute Update Alarm enabled of the MS1CAR 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

Check Cfg Mode
This optional and static attribute indicates“how the validation of the Cfg Datia shall
be performed in the correspondent DP-slave. The value of this attribute is passed
to the application of the DP-slave withvthe Check Cfg service and influendges the
check of the Cfg Data (see 6.2.5.3:5). This attribute shall be set accordinglly with
the Load CRL service.

Attribute Type: Boolean
Allowed values: TRUE, . FALSE

Alarm Mode
This optional and-static attribute indicates the maximum number of possible| active
alarms between\the DP-master (Class 1) and this DP-slave. The DP-slave|stores
the value of this attribute in the attribute Alarm Mode enabled of the MS1 AR entry
in the List‘of ARL Entries of the DP-slave. This attribute shall be set accordingly
with thesload CRL service. This attribute may be set dynamically by the CRU Slave
New-Pfm Data service.

Table 237 shows the allowed values for this attribute.

Tablte 237 —=Atarmmrmode

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|b~|]O|DN

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 parameters which follow are only related to the

MSQO User Parameter thinr‘f

User Prm Data
This dynamic attribute contains the value(s) for the MS0O User Parameter| object
(either Device Related User Parameter or a List of Modulé~Related User
Parameter or both) of the correspondent DP-slave and is ‘composed |of the
following elements. This attribute shall be set accordingly<with the Load CRL
service. This attribute may be set dynamically by the CRL Slave New Prim Data
service.

Device Prm Data
This optional and dynamic attribute contains the value for the Pevice
Related User Parameter of the MSO (User Parameter object pf the
correspondent DP-slave. This attributé{shall be set accordingly wjth the
Load CRL service. This attribute may\be set dynamically by the CRl Slave
New Prm Data service.

Module Prm Data
This optional and dynami¢(attribute contains the value for the Module
Related User Parameter\ of the MSO0 User Parameter object pf the
correspondent DP-slavé’ This attribute shall be set accordingly wjth the
Load CRL service. This attribute may be set dynamically by the CRU Slave
New Prm Data service.

Prm Structure = TRUE
This constraint reflects that the parameters which follow are related to the MSO
Structured UsertParameter object and/or the DXB-Linktable object and/or thg IsoM
Parameter objeet.

List of Structured Prm Data
This_dynamic attribute is composed of one or more of the following elemepts.

Structured User Prm Data
This 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.

List of DXBLink Entri
This optional and static attribute indicates the presence of the DXB—Lir|1ktabIe
Entries and is composed of the following elements. This attribute shall |be set
accordingly with the Load CRL service.

Publisher Address
This static attribute contains the value for the attributerRublisher Addfess of
one DXB-Linktable entry of the DXB-Linktable object of the corresppndent
DP-slave. This attribute shall be set accordingly withthe Load CRL service.

Attribute Type: Unsigned8
Allowed values: 0 to 125

Input Data Length Publisher
This static attribute contains the wvalue for the attribute Input Data [Length
Publisher of one DXB-Linktable 'entry of the DXB-Linktable object|of the
correspondent DP-slave. This; attribute shall be set accordingly wjth the
Load CRL service.

Allowed values: 1 to 244

Source Offset Publisher
This static attribute contains the value for the attribute Source | Offset
Publisher of one DXB-Linktable entry of the DXB-Linktable object|of the
correspondent DP-slave. This attribute shall be set accordingly wjth the
Load CRL service.

Attribute Type: Unsigned8
Allowed values: 0 to 243

Length
This static attribute contains the value for the attribute Length of on¢ DXB-
Linktable entry of the DXB-Linktable object of the correspondent DP}slave.

LTI RT3 ahall K et ageoardinalyy v aath th 1 ad-CRl caorvyioa
rmootC—STam oC St T actuTamygry  with e EUat— O STT VIO T

Thic o
o a

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

TMAPRPC
This static attribute contains the value for the attribute Tpmapc of the IsoM
Parameter object of the correspondent DP-slave. This attribute sshall|be set
accordingly with the Load CRL service.

Allowed values: 1 to 14

TBASE_IO
This static attribute contains the value for the attribute TBASE |0]|of the

IsoM Parameter object of the correspondent DP-§lave. This attributg shall
be set accordingly with the Load CRL service,

D

Allowed values: 375, 750, 1 500, 3 000, 6-000, 12 000 (the value 1|500 is
mandatory for standard Isochronous Made)

T|
This static attribute contains the\walue for the attribute T| 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: 0 (special case), 1 to 216 - 1

To
This static attribute contains the value for the attribute To 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: 0 (special case), 1 to 216 - 1

Tbx
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

Allowed values: 1 to 216 - 1
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TPLL_D
This static attribute contains the value for the attribute Tp L p 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: 0 to 216 - 1

List of DXB Subscriber Entries
This optional and static attribute indicates the presence of the DXB-
Subscribertable Entries and is composed of the following elements. This

attribute shall be set ar‘r‘nrdingly with-the Load CRL service

Publisher Address
This static and selection attribute contains the value for (the aftribute
Publisher Address of one DXB-Subscribertable entry ©’of the| DXB-
Subscribertable object of the correspondent DP-slave. This-attribute shall be
set accordingly with the Load CRL service.

Attribute Type: Unsigned8
Allowed values: 0 to 125

Input Data Length Publisher
This static attribute contains the valde for the attribute Input Data Length
Publisher of one DXB-Subscribertable entry of the DXB-Subscribgrtable
object of the correspondent. DP-slave. This attribute shall be set
accordingly with the Load CRL\service.

Allowed values: 1 to 244

Source Offset Publisher
This static attributercontains the value for the attribute Source|Offset
Publisher of one"DXB-Subscribertable entry of the DXB-Subscribgrtable
object of the_ tCorrespondent DP-slave. This attribute shall be set
accordingly\with the Load CRL service.

Attribute, Type: Unsigned8
Allowed values: 0 to 243

Master Data
This static and selection attribute indicates that for this entry the data shall
be derived from the related DP-master (Class 1). This attribute shall|be set
accordingly with the Load CRL service.

Attribute Type: Unsigned8

Allowed values: 128

Source Offset Master
This static attribute defines the beginning (offset) within the Output Data
of the DP-master (Class 1). This attribute shall be set accordingly with
the Load CRL service.

Attribute Type: Unsigned8
Allowed values: 0 to 243

Dest Slot Number

This static 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
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(Class 1) shall be mapped. This attribute shall be set accordingly with
the Load CRL service.

Attribute Type: Unsigned8
Allowed values: 0 to 244

Offset Data Area

This static 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 Publisher or the values of the addressed
Output Data of the related DP-master (Class 1) shall be mapped. This

attribute shall bhe set nr\nnrdingl\/ with the Load CRL service

Attribute Type: Unsigned8
Allowed values: 0 to 244

Length Data Area
This attribute defines the number of octets ,the Subscribeqf shall
subscribe from the related Publisher starting at.the offset given|in the
attribute Source Offset Publisher in case of a Rublisher. If the data shall
be derived from the DP-master (Class 1)/the starting offset is gjven in
the attribute Source Offset Master.

The subscribed values of the Input Data object of the addfessed
Publisher or the values of the addressed Output Data of the relatgd DP-
master (Class 1) shall be mapped to the data area of the modulg given
in the attributes Dest Slot Number and Offset Data Area of the felated
DXB Subscriber Entry.

This attribute shall be set'accordingly with the Load CRL service.
Attribute Type: Unsighed8
Allowed values:™1 to 244

Prm Command
This optional* and dynamic attribute indicates the presence of the Prm
Command and is composed of the following elements. This attribute shallfbe set
accordingly with the Load CRL service. This attribute may be set dynamidally by
the CRL.Slave New Prm Data service.

Seq Number
This static attribute contains the Seq Number of the related Prm Cormqhmand
for the correspondent DP-slave. This attribute shall be set accordingly with
the Load CRL service. This attribute may be set dynamically by thle CRL

Slave New Prm Data service

Allowed values: 0 to 31

Primary Request

This static attribute contains the value for the parameter Primary Request of
the related Prm Command for the correspondent 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: TRUE, FALSE
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MS1 Command

This static attribute contains the value for the parameter MS1 Command of
the related Prm Command for the correspondent 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: no Action, Stop MS1, Start MS1, Reset MS1

Master State Clear
This static attribute contains the value for the parameter Master State Clear
of the related Prm Command for the correspondent DP-slave. This attribute

shall be set accordingly with the Load CRL service. This attribute may be
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Allowed values: TRUE, FALSE

Check Properties
This static attribute contains the value for the parameteri“Check Properties
of the related Prm Command for the correspondent DPtslave. This ajtribute
shall be set accordingly with the Load CRL servicenThis attribute may be
set dynamically by the CRL Slave New Prm Data service.

Allowed values: TRUE, FALSE

Primary Request used
This static attribute contains the{walue for the parameter Hrimary
Request used of the related PrsanCommand for the correspondent DP-
slave. This attribute shall be set“accordingly with the Load CRL slervice.
This attribute may be set dynamically by the CRL Slave New Prm Data
service.

Allowed values: TRUE\FALSE

MS1 Command used
This static attribute contains the value for the parameter MS1 Cofnmand
used of the related Prm Command for the correspondent DP-slave. This
attribute shall be set accordingly with the Load CRL servicg. This
attribute\may be set dynamically by the CRL Slave New Prm Data
serviee.

Allewed values: TRUE, FALSE

Address Change
This static attribute contains the value for the parameter Address
Change of the related Prm Command for the correspondent DP}slave.
This attribute shall be set accordingly with the Load CRL service. This
attribute may be set dynamically by the CRL Slave New PrnI] Data

belVIbe
Allowed values: TRUE, FALSE

Address Offset

This static attribute contains the value for the parameter Address Offset
of the related Prm Command for the correspondent 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: TRUE, FALSE
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Output Hold Time

This static attribute contains the value for the parameter Output Hold Time
of the related Prm Command for the correspondent 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: 0 to 216 - 1

Time AR Parameter

This optional and dynamic attribute indicates the presence of the Time AR

Parameter and consists of the following attributes. This attribute shall

be set

accordingly with the Load CRL service. This attribute may be set dynamically by
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Clock Sync Interval
interval of the ARL of the DP-slave operating as time receiver.
Allowed values: 1 to 2'6 - 1; Default value: 1 000
Time Base: 10
CS Delay Time
Delay Time of the ARL of the DP-slave operating as time receiver.
Default value: 0
Type: Network Time Difference
IsoM Req
This conditional and dynamic attribute indicates to the DP Application Layen

correspondent DP-slave to operate in the Isochronous Mode. This attribute s
set accordingly with the Load\CRL service.

Attribute Type: Boolean
Allowed values: TRUE, FALSE
Type = BQUU & D_\SAP_index = 62
BQUU and the attribute D_SAP_index is set to 62.

List of Cfg-Data
This dynamic attribute is composed of the following list elements:

This static attribute contains the value for the attribute clock synchronfization

This static and optional attribute contains ‘the value for the attribyte CS

of the
hall be

5 constraint reflects'the attributes for this CR if the value of the attribute CR Typg is set

Cfg Identifier

This_selection attribute describes the basic configuration format and is composed

of the following elements. This attribute shall be set accordingly with the Load CRL

service.

Type

This attribute indicates the type of the related Input/Output Data Element. This

attribute shall be set accordingly with the Load CRL service.
Allowed values: Input, Output, Input-Output

Format

This attribute indicates the format of the related Input/Output Data Element.

This attribute shall be set accordingly with the Load CRL service.

Allowed values: Octet, Word
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Consistency
This attribute indicates the consistency of the related Input/Output Data
Element. This attribute shall be set accordingly with the Load CRL service.

Allowed values: Octet, Word, whole length

Length
This attribute indicates the length of the related Input/Output Data Element.
This attribute shall be set accordingly with the Load CRL service.

Allowed values: 1 to 32

ier
This selection attribute describes the special configuration format and is con||posed
of the following elements. This attribute shall be set accordingly with the'kogd CRL
service.

Type
This attribute indicates the type of the related Input/Output)Data Elemer]t. This
attribute shall be set accordingly with the Load CRL service.

Allowed values: Input, Output, Input-Output

Input Length
This attribute indicates the length of the related Input Data Element. This
attribute shall be set accordingly with the-Load CRL service.

Allowed values: 1 to 128

Input Format
This attribute indicates the.fofmat of the related Input Data Element. This
attribute shall be set accordingly with the Load CRL service.

Allowed values: Octet,\Word

Input Consistency
This attribute .indicates the consistency of the related Input Data Elgment.
This attributé shall be set accordingly with the Load CRL service.

Allowed.values: Octet, Word, whole length

Output Length
This' attribute indicates the length of the related Output Data Element. This
attribute shall be set accordingly with the Load CRL service.

Allowed values: 1 to 128

Output Format

This attribute indicates the format of the related Output Data Element. This
attribute shall be set accordingly with the Load CRL service.

Allowed values: Octet, Word

Output Consistency
This attribute indicates the consistency of the related Output Data Element.
This attribute shall be set accordingly with the Load CRL service.

Allowed values: Octet, Word, whole length

List of Data Description

This 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 Clause 5. This attribute shall be set accordingly with the Load CRL
service.
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Manufacturer Specific Data
This attribute contains the manufacturer specific data for one Special Cfg
Identifier. This attribute shall be set accordingly with the Load CRL service.

CR Type = BBUU & D_SAP_index = 60
This constraint reflects the attributes for this CR if the value of the attribute CR Type is set
to BBUU and the attribute D_SAP_index is set to 60.

Diag Upd Delay
The static attribute indicates 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

correspondent DP-slave. This allows DP-slaves with reduced performance to update
th Dina n.-. rt NN ohaca of tha DD cvctam T!ﬂ:n Attribhiitn chAall be Set
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accordingly with the Load CRL service.

Allowed values: 0 to 15 (extendible up to 255)

Ext Diag Overflow
This dynamic Boolean attribute shall be set to TRUE if the values of all Diggnosis
objects with a changed value could not be provided with one Set Slave Diag service
request by the DP-slave or if the DP-master (Class 1) could hot provide all received
values of the Diagnosis objects from the DP-slave to the- application due to gtorage
problems. This attribute shall be set accordingly with/the Load CRL servicg. This
attribute is further influenced by the MS0O ARL state maehine of the DP-master|(Class

1).
Attribute Type: Boolean
Allowed values: TRUE, FALSE

Deactivated
This dynamic attribute indicates the_state of a DP-slave which is assigned to the DP-
master (Class 1). The attribute shall’be set to TRUE if the DP-slave is deactivgted by
the AP of the DP-master (Class\1) or the USIF State of the DP-master (Clasg 1) is
STOP. This attribute shall be<set accordingly with the Load CRL service. This aitribute
is further influenced by the*MS0 AR state machine of the DP-master (Class 1).

Attribute Type: Boolean
Allowed values: FRUE, FALSE

Station Non Existent
This dynamic attribute indicates the status of an assigned DP-slave. The attribufe shall
be set tosTRUE if the correspondent DP-slave does not respond to any requesf of the
DP-master (Class 1). The attribute shall be set to FALSE if the correspondent DP-
slave yresponds to the requests of the DP-master (Class 1). This attribute shall|be set
accordmgly with the Load CRL service. This attribute is further influenced by tf‘1e MSO0

AR stateractnime UI the BP-master \bldbb I)

Attribute Type: Boolean
Allowed values: TRUE, FALSE

Invalid Slave Response

This dynamic attribute indicates the status of an assigned DP-slave. The attribute shall
be set to TRUE if the correspondent DP-slave does not respond correctly to a request
of the DP-master (Class 1) (e. g. the length of the received Input Data is not in
alignment with the expected length). The attribute shall be set to FALSE if the
correspondent DP-slave responds correctly. This attribute shall be set accordingly with
the Load CRL service. This attribute is further influenced by the MS0O AR state machine
of the DP-master (Class 1).
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Attribute Type: Boolean
Allowed values: TRUE, FALSE

CR Type = BBUB & D_SAP_index = NIL
This constraint reflects the attributes for this CR if the value of the attribute CR Type is set
to BBUB and the attribute D_SAP_index is set to NIL.

Fail Safe

This static attribute indicates if the correspondent DP-slave supports the Fail Safe
functionality. If the attribute is set to FALSE the DP-master (Class 1) shall send the
value 0 for the Output Data object for this DP-slave in the operation mode CLEAR. If
the attribute is set to TRIUE the fnllnwing rules shall npply for the DP-master ((‘ ass 1)

and the DP-slave:

The DP-master (Class 1) shall convey no values (means Output Data Iéngth 3 0) for
the Output Data object for this DP-slave in the operation mode CLEAR.

The DP-slave shall trigger the application to set the values of the Qufput Data object in
a safe state after receiving no values for the Output Data g@bject during the data
exchange mode.

This attribute shall be set accordingly with the Load CRL-service.

Table 238 shows the allowed values for this attribute.

Table 238 — Fail safe

Value Meaning

FALSE | Fail Safe functionality~tiet supported by the DP-slave

TRUE | Fail Safe functionality supported by the DP-slave

DPV1 Supported
This static attribute indicates-if the correspondent DP-slave supports the extended
functionality. If the attribute is set to FALSE the DP-slave supports no exfended
functionality. If the attribute is set to TRUE the DP-slave supports the extended
functionality. This attribtte shall be set accordingly with the Load CRL service.

Attribute Type: Boolean
Allowed values: TRUE, FALSE

NA to Abprt
This-Sstatic attribute indicates the reaction of the DP-master (Class 1) |if the
correspondent DP-slave does not respond at the MSO AR in the DIAG2 state gnd the
data exchange mode. If this attribute is set to FALSE the DP-master (Class 1)
continues with the interactions even the DP-slave does not respond (Status = NA) to a
request. If the attribute is set to TRUE the DP-master (Class 1) releases and re-
establish the CRs of the MSO AR to the correspondent DP-slave if it does not respond
(Status = NA) to a request. This attribute shall be set accordingly with the Load CRL
service.

Attribute Type: Boolean

Allowed values: TRUE, FALSE
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Ignore ACIr

This static attribute in combination with the attribute Error Action Flag in the MS0 AR
entry of the List of ARL Entries of the DP-master (Class 1) allows a DP-slave specific
reaction of the DP-master (Class 1) in case of failed data transfers. If the attribute is
set to FALSE the DP-master (Class 1) processes the auto-clear function according to
the value of the attribute Error Action Flag. If the attribute is set to TRUE the DP-
master (Class 1) ignores the auto-clear function according to the value of the attribute
Error Action Flag. This attribute shall be set accordingly with the Load CRL service.

Attribute Type: Boolean
Allowed values: TRUE, FALSE

Output Len
This static attribute indicates the length of the data of the Output Data object|of the
correspondent DP-slave. The value for this attribute shall be derived from the aftribute
List of Cfg Data of the related CRL entry. This attribute shall be set accordingly with
the Load CRL service.

Attribute Type: Unsigned8
Allowed values: 0 to 244

Exp Inp Len
This static attribute indicates the length of the datayof the Input Data object|of the
correspondent DP-slave expected by the DP-mastér (Class 1). If the length of thg Input
Data of the Input Data object does not correspond with the value contained [in this
attribute the DP-master (Class 1) releases and‘re-establish the CRs of the MS(Q AR to
the correspondent DP-slave. The value for this attribute shall be derived from the
attribute List of Cfg Data of the related CRL entry. This attribute shall pe set
accordingly with the Load CRL service:

Attribute Type: Unsigned8
Allowed values: 0 to 244

Data Transfer Status
This dynamic attribute yindicates the status of the data exchange mode [of the
correspondent DP-glave. This attribute shall be set to TRUE by the MSO AR state
machine of the DP=master (Class 1) if the data exchange with the assigned DR-slave
was successfully-or if between two data exchange requests was only one diggnosis
request.

In all othér cases the attribute shall be set to FALSE. This attribute shall be|set to
FALSE\with the Load CRL service. This attribute is further influenced by the MSO AR
state machine.

dteib it n T
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Allowed values: TRUE, FALSE

System Diagnosis Status

This dynamic attribute indicates the state of the correspondent DP-slave assigned to
the DP-master (Class 1). This attribute shall be set to TRUE by the MS0O AR state
machine of the DP-master (Class 1) if the Ext Diag Flag of the Diagnosis information of
the correspondent the DP-slave is set or if the correspondent the DP-slave does not
respond or if the correspondent the DP-slave responds incorrectly so that the MS0O AR
has to be re-established.

This attribute shall be set to FALSE by the MSO AR state machine of the DP-master
(Class 1) after the MS0O AR is successfully re-established or if the correspondent DP-
slave is deactivated by the AP of the DP-master (Class 1) or the operation mode of the
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DP-master (Class 1) is STOP.

This attribute shall be set to FALSE with the Load CRL service. This attribute is further

influenced by the MS0O AR state machine.
Attribute Type: Boolean
Allowed values: TRUE, FALSE

Publisher Flag

This static 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 and therefore the DP-master (Class 1) shall address this DP-slave wi

h data

CR
Thi

operate as Publisher and therefore the DP-master (Class 1) shall address\th
slave with data exchange requests with changed DL Function (DXB requests
attribute shall be set accordingly with the Load CRL service.

Attribute Type: Boolean
Allowed values: TRUE, FALSE
Type = BQUU & D_SAP_index = 53

List of Structured Prm Data

Structured User Prm Data
This optional and static attributé is composed of one or both of the fo
elements.

Device Related User Parameter
This static attribute indicates the presence of Device Relateq

service.
Device Prm Data
Parameter of the MSO Structured User Parameter object
correspondent DP-slave. This attribute shall be set according

the Load CRL service.

Module Related User Parameter

Parameter. This attribute shall be set accordingly with the Loa

service

Slot Number

This static attribute is composed of one*or more of the following elements}

exchange requests. If the attribute is set to TRUE the correspondent DP-slayg shall

is DP-
. This

5 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 53.

lowing

User

Parameter. This attribute shall be set accordingly with the Load CRL

This static attribute contains the value for the Device Relatefd User

of the
ly with

This static attribute indicates the presence of Module Related User

d CRL

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 Loa
service.

Module Prm Data
This static attribute contains the value for the attribute Modu

d CRL

le Prm

Data of the MSO0 Structured User Parameter object of the

correspondent DP-slave. This attribute shall be set according
the Load CRL service.

ly with
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List of DXB Link Entries

This optional and static attribute indicates the presence of the DXB-Linktable
Entries and is composed of the following elements. This attribute shall be set
accordingly with the Load CRL service.

Publisher Address

This static attribute contains the value for the attribute Publisher Address of
one DXB-Linktable entry of the DXB-Linktable object of the correspondent
DP-slave. This attribute shall be set accordingly with the Load CRL service.

Allowed values: 0 to 125

Input Data Length Publisher
This static attribute contains the value for the attribute Input Data.|.ength
Publisher of one DXB-Linktable entry of the DXB-Linktable opject|of the
correspondent DP-slave. This attribute shall be set accordingly wjth the
Load CRL service.

Allowed values: 1 to 244

Source Offset Publisher
This static attribute contains the value for the-attribute Source |Offset
Publisher of one DXB-Linktable entry of the’,BDXB-Linktable object|of the
correspondent DP-slave. This attribute shallvbe set accordingly wjth the
Load CRL service.

Allowed values: 0 to 243

Length
This static attribute contains the‘value for the attribute Length of ong¢ DXB-
Linktable entry of the DXB:lkinktable object of the correspondent DP}slave.
This attribute shall be set.accordingly with the Load CRL service.

Allowed values: 1 to 244

IsoM Parameter
This optional and:static attribute indicates the presence of the IsoM Pargmeter
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

[seM Parameter object of the correspondent DP-slave. This attributp shall
be set accordingly with the Load CRL service.

D

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.

Allowed values: 1 to 216 - 1

TMAPC
This static attribute contains the value for the attribute Tpapc of the IsoM

Parameter object of the correspondent DP-slave. This attribute shall be set
accordingly with the Load CRL service.

Allowed values: 1 to 14


https://iecnorm.com/api/?name=c384d44b61b05281c87c39090cf77e74

- 362 - IEC 61158-5-3:2014 © IEC 2014

TBASE_IO
This static attribute contains the value for the attribute TBASE |10 of the

IsoM Parameter object of the correspondent DP-slave. This attribute shall
be set accordingly with the Load CRL service.

Allowed values: 375, 750, 1 500, 3 000, 6 000, 12 000 (the value 1 500 is
mandatory for standard Isochronous Mode)

T

This static attribute contains the value for the attribute T| of the IsoM
Parameter object of the correspondent DP-slave. This attribute shall be set
accordingly with the Load CRL service.

Allowed values: 0 (special case), 1 to 216 - 1

To
This static attribute contains the value for the attribute Tp-of th¢ IsoM
Parameter object of the correspondent DP-slave. This attribute shall|be set
accordingly with the Load CRL service.

Allowed values: 0 (special case), 1 to 216 - 1

Tbx
This static attribute contains the value for‘thé attribute Tpx of the IsoM
Parameter object of the correspondent DR=glave. This attribute shall|be set
accordingly with the Load CRL service.

Allowed values: 1 to 232 - 1

TPLL_W
This static attribute containscthé value for the attribute Tp L w of the IsoM
Parameter object of the carrespondent DP-slave. This attribute shall|be set
accordingly with the Load"CRL service.

Allowed values: 1 ta 216 - 1

TPLL_D
This static attribute contains the value for the attribute Tp | p of the IsoM

Parameter‘object of the correspondent DP-slave. This attribute shall|be set
accordingly with the Load CRL service.

Alloweéd values: 0 to 216 - 1

List-of DXB Subscriber Entries
This optional and static attribute indicates the presence of the

Subscribertable Entries and is composed of the following elements.

attribute shall be set accordingly with the Load CRL service.

DXB-
This

Publisher Address

This static and selection attribute contains the value for the attribute
Publisher Address of one DXB-Subscribertable entry of the DXB-
Subscribertable object of the correspondent DP-slave. This attribute shall be
set accordingly with the Load CRL service.

Attribute Type: Unsigned8
Allowed values: 0 to 125

Input Data Length Publisher

This static attribute contains the value for the attribute Input Data Length
Publisher of one DXB-Subscribertable entry of the DXB-Subscribertable
object of the correspondent DP-slave. This attribute shall be set
accordingly with the Load CRL service.
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Allowed values: 1 to 244

Source Offset Publisher
This static attribute contains the value for the attribute Source

Offset

Publisher of one DXB-Subscribertable entry of the DXB-Subscribertable
object of the correspondent DP-slave. This attribute shall be set

accordingly with the Load CRL service.
Attribute Type: Unsigned8
Allowed values: 0 to 243

_ Master Data

This static and selection attribute indicates that for this entry the dat
be derived from the related DP-master (Class 1). This attribute shall
accordingly with the Load CRL service.

Attribute Type: Unsigned8
Allowed values: 128

Source Offset Master
This static attribute defines the beginning (offset) within the Outpy
of the DP-master (Class 1). This attributetshall be set according
the Load CRL service.

Attribute Type: Unsigned8
Allowed values: 0 to 243

Dest Slot Number

subscribed values of tfie Input Data object of the addressed Publi
the values of the addressed Output Data of the related DP-master
1) shall be mapped. This attribute shall be set accordingly with th
CRL service.

Attribute(Type: Unsigned8
Allowed values: 0 to 244

Offset Data Area

This static attribute defines the beginning (offset) within the Outp
of the module (data area) to which the subscribed values of th
Data object of the addressed Publisher or the values of the add
Output Data of the related DP-master (Class 1) shall be mappe
attribute shall be set accordingly with the Load CRL service

a shall
be set

t Data
ly with

This static attribute indicates the Slot Number of the module to whjch the

sher or
(Class
e Load

t Data

Input
ressed
d. This

Attribute Type: Unsigned8
Allowed values: 0 to 244

Length Data Area

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 in case of a Publisher. If the data shall
be derived from the DP-master (Class 1) the starting offset is given in
the attribute Source Offset Master.
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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 to the data area of the module given
in the attributes Dest Slot Number and Offset Data Area of the related

e invocation of the CRL DP-master (Class 1) object the following rule has

DXB Subscriber Entry.
This attribute shall be set accordingly with the Load CRL service.
Attribute Type: Unsigned8

Allowed values: 1 to 244

This optional and dynamic attribute indicates the presence of the Time AR

Parameter and consists of the following attributes. This attribute shall
accordingly with the Load CRL service. This attribute may be set dynamid
the CRL Slave New Prm Data service.

Clock Sync Interval

be set
ally by

This static attribute contains the value for the attribute ‘clock synchronfisation

interval of the ARL of the DP-slave operating as time.receiver. This a
shall be set accordingly with the Load CRL service. This attribute n
set dynamically by the CRL Slave New Prm Data-service.

Allowed values: 1 to 216 - 1; Default valuer1~000

Time Base: 10

tribute
hay be

CS Delay Time
This static attribute contains the‘value for the attribute CS Delay Timg of the
ARL of the DP-slave operating as time receiver. 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.
Default value: 0
Type: Network. Time Difference
Name
5 static attribute centains the name of the related CRL Entry. This attribute shall|be set
ordingly with the\Load CRL service.
4.2.3 Invocation of CRL DP-master (class 1) object
to be

Only one CRL DP-master (Class 1) object shall be invoked in a DP-master (Class 1).

6.2.10.
6.2.10.

4.3
4.3.1

CRL DP-master (class 2) class specification

Template

The CRL DP-master (Class 2) object is described by the following template:

DP ASE: AR ASE

CLASS: CRL DP-master (Class 2)
CLASS ID: not used

PARENT CLASS: TOP

ATTRIBUTES:

1. (m) Key Attribute:  Implicit

2. (m) Attribute: List of CRL Entries

2.1. (m) Attribute: CREP
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R S S

(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
(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
. (o) Attribute: CR Name
VICES:
(m) l\/lngnr\/ihn- Load CRI
(o) MgtService: Get CRL

6.2.10/4.3.2 Attributes

Implicjt

The atfribute Implicit indicates that the CRL DP-master (Class 2) object is implicitly add
by the [service.

List off CRL Entries
This aftribute is composed of the following list elements:

CREP
This static attribute contains the local identifier of thiss'CR. This attribute shall
acdordingly with the Load CRL service.

CR|Type

ressed

be set

This static attribute indicates the type of this €R. This attribute is dependent of {he AR

Type of the related AR. This attribute shall be“set accordingly with the Load CRL s
Forl each AR Type the correspondent CRL.entries shall be set.

Table 239 shows the allowed values fof-this attribute.

Related AREP

lervice.

This static attribute contains. the local identifier for the related AR for this CR. This

attfibute shall be set accordingly with the Load CRL service.

S_$AP_index

This static attribute centains the identifier for the related Service Access Point of th
Dafa Link Layer. The)value for this attribute has to be set correspondent to the a
CR| Type of this CR’and to the attribute AR Type of the related AR. This attribute s
set|accordinglyswith the Load CRL service.

Table 239-shows the allowed values for this attribute.

Table 239 — S_SAP_index

e local
tribute
hall be

AR Type CR Type S_SAP_index Remark
MSO0 QBCB 62 mandatory for the MSO AR
MS2 QQCB-CO 50 mandatory for the MS2 AR
MS2 QQUU-00 50 mandatory for the MS2 AR
MMA1 QQCB-CL 54 mandatory for the MM1 AR
MM2 QQUU-OM 54 mandatory for the MM2 AR
D_SAP_index

This static attribute contains the identifier for the related Service Access Point
remote Data Link Layer. The value for this attribute has to be set correspondent

of the
to the

attribute CR Type of this CR and to the attribute AR Type of the related AR. This attribute

shall be set accordingly with the Load CRL service.
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Table 240 shows the allowed values for this attribute.

AR Type CR Type D_SAP_index Remark
MSO0 QBCB 55, 56, 57, 59, 60 mandatory for the MSO AR
MS2 QQCB-CO 0 to 48 mandatory for the MS2 AR
MS2 QQUU-00 49 mandatory for the MS2 AR
MMA1 QQCB-CL 54 mandatory for the MM1 AR
MM2 QQUU-OM 54 mandatory for the MM2 AR
D_addr

Thi
val

Se
Thi
S_

Th

Table 242-shows the allowed values for this attribute.

Table 240 — D_SAP_index

5 static attribute contains the DL-address of the remote communication partng
e for this attribute has to be set with the Load CRL service correspondent
ibute CR Type of this CR and to the attribute AR Type of the related AR.

att1|
Ta

Table 241 — D_addr

le 241 shows the allowed values for this attribute used with the Load CRL servick.

AR Type CR Type S_SAP_index | D_addr as loaded with the Load
CRL service
MSO0 QBCB 62 040126
MS2 QQCB-CO 50 Ovto 126
MS2 QQUU-00 50 0to 126
MM1 QQCB-CL 54 0to 125
MM2 QQUU-OM 54 0 to 125, 127
where
0 to 125, 127 means that the/attribute D_addr of the local Service Access Point
shall be set.with the corresponding remote DL-address

vice_activate
5 static  attribute

indicates the DL services which shall

BAP_index of this €RL entry.

value for this -attribute has to be set with the Load CRL service correspondent
attfibute CR Jype of this CR and to the attribute AR Type of the related AR.

be activated f

r. The
to the

[©)

br the

to the

Table 242 — S ice_activat
AR Type CR Type S_SAP_index Service_activate
MSO0 QBCB 62 SRD
MS2 QQCB-CO 50 SRD
MS2 QQUU-00 50 SRD
MMA1 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 value is specified:


https://iecnorm.com/api/?name=c384d44b61b05281c87c39090cf77e74

IEC 61

Initiato

158-5-3:2014 © IEC 2014 - 367 —

r: The station initiates the respective 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 243 shows the allowed values for this attribute.

Table 243 — Role_in_service

Mak_DLSDU_length_req_low

Thi
req
cor|
AR

Table 244 shows the allowed values for this attribute.

Mak_DLSDU_lengthsreq_high

Thi
req
cor
AR

Table 245-shows the allowed values for this attribute.

AR Type CR Type S_SAP_index Role_in_service
MSO0 QBCB 62 Initiator
WMS2 QQCB-CO 50 fritiator
MS2 QQUU-00 50 Initiator
MM1 QQCB-CL 54 Initiator
MM2 QQUU-OM 54 Initiator

5 static attribute indicates the maximum length for the DLSDU with low prig
uester. The value for this attribute has to be set with‘Jthe Load CRL
respondent to the attributes CR Type and D_SAP_index.of.this CR and to the a
Type of the related AR.

Table 244 — Max_DLSDU.length_req_low

AR Type CR Type D_SAP_index Max_DLSDU_length_req_low
MSO0 QBCB 55, 56, 57,59, 60 0
MS2 QQCB-CO 0 to 48 4 to 244
MS2 QQUU-00 49 48 to 64
MM1 QQCB-CL 54 4 to 244
MM2 QQUU-OM 54 2

5 static attribute_indicates the maximum length for the DLSDU with high prig
uester. The value for this attribute has to be set with the Load CRL
respondentsto‘the attribute CR Type and D_SAP_index of this CR and to the a
Type of therelated AR.

rity as
service
tribute

rity as
service
tribute

Table 245 =Max_DLSDUtength_req_high

AR Type CR Type D_SAP_index Max_DLSDU_length_req_high
MSO0 QBCB 55 4 to 244
MSO0 QBCB 56, 57, 59, 60 0
MS2 QQCB-CO 0 to 48 0
MS2 QQUU-00 49 0
MM1 QQCB-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
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correspondent to the attribute CR Type and D_SAP_index of this CR and to the attribute

AR

Type of the related AR.

Table 246 shows the allowed values for this attribute.

Table 246 — Max_DLSDU_length_ind_low

AR Type CR Type D_SAP_index Max_DLSDU_length_ind_low

MSO0 QBCB 55 0

MSO0 QBCB 56, 57 0 to 244

MSO0 QBCB 59 1to 244

MSO0 QBCB 60 6 to 244

MS2 QQCB-CO 0 to 48 48 to 244

MS2 QQUU-00 49 4

MM1 QQCB-CL 54 4 to 244

MM2 QQUU-OM 54 0

Mak_DLSDU_length_ind_high

Thi
ind
cor
AR

5 static attribute indicates the maximum length for the/DESDU with high prio
cation. The value for this attri