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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 s i mprising
all national electrotechnical committees (IEC National Committees). The obijg i promote
interpational co-operation on all questions concerning standardization in the elegtkrical a ic flelds. To
this pnd and in addition to other activities, IEC publishes International Standarys i csiffcations,

bs “IEC
interested
hd non-
g closely
ined by

Technical Reports, Publicly Available Specifications (PAS) and Guides
Publ|cation(s)”). Their preparation is entrusted to technical committees; apy &
in the subject dealt with may participate in this preparatory work
govefrnmental orgamzatlons Ilalsmg with the IEC also part|0|pate in th
with
agreg

2) The

national
from all

National
t of IEC
for any

ications
iJergence
cated in

for any

mployees, servants or agents including individual exprts and
; ational Committees for any personal injury, property damage or
hether direct or indirect, or for costs (including legal fdes) and
use of, or reliance upon, this IEC Publication or any ofher IEC

¢ references cited in this publication. Use of the referenced publicgtions is

posgsibility that some of the elements of this IEC Publlcatlon may be the sibject of

e associated protocol types is restricted by their intellectual-property-right holdefs. In all
cases, theccommitment to limited release of intellectual-property-rights made by the holders of those rightd permits
a particylar ‘data-link layer protocol type to be used with physical layer and application layer protocols|in Type
combinations as specified explicitly in the IEC 61784 series. Use of the various protocol types in other
combinations may require permission from their respective intellectual-property-right holders.

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

This first edition and its companion parts of the IEC 61158-5 subseries cancel and replace
IEC 61158-5:2003. This edition of this part constitutes an editorial revision.

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

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

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

FDIS Report on voting
65C/475/FDIS 65C/486/RVD

Full information on the voting for the approval of this standard can be found in the report on

voting indicated in the above table.

This publication has been drafted in accordance with ISO/IEC Directives, Part 2.

The cgmmittee has decided that the contents of this publication will remain un

data rdlated to the specific publication. At this date, the publication

* recpnfirmed,;

* withdrawn;

* replaced by a revised edition, or
*+ amgnded.

NOTE [The revision of this standard will be synchronized with thie other parts.oft

The ligt of all the parts of the
commdynication networks — Fieldbus s

1158 series.

d until
in the

general title Inqustrial
the IEC web site.


http://webstore.iec.ch/
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INTRODUCTION

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

The application service is provided by the application protocol making use of the services
available from the data-link or other immediately lower layer. This standard defines the
application service characteristics that fieldbus applications and/or system management
exploit.

Throudhout the set of fiel[dbus standards, the term "service” refers 1o the—=
provided by one layer of the OSI Basic Reference Model to the layer
Thus, fthe application layer service defined in this standard is a @6
servicq, independent of administrative and implementation divisions

Q

diately jabove.

fract caEability
atchitectural

3
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

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

1 Scope

1.1 General

1. of autgmation
‘threg-layer”

This sjandard is one of a series produced to facilitate the interconneg
system components. It is related to other standards in the set as defined
fieldbup reference model described in IEC/TR 61158-1.

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

1.2 Dverview

The figldbus Application Layer (FAL) provides user frog ans to accgss the

fieldbus communication environment. In this respe viewed as a “yindow
betwegn corresponding application programs.”

This dqtandard provides common e i, time-critical and non-time{critical
messaging communications between applicatio i automation environmgnt and
material i al” is used to represent the prgsence
of a tiI’x ifi etions are required to be conppleted
with some defined level o . i ptete specified actions within the time
window risks failure of “\the “applicati stimg the actions, with attendant risk to

equipment, plant and ppssibly hu

This standard d@ )
Types pf fieldbus Applic
a) an | abstract
mahipulated
b) the \

c) thelp k ated with each primitive action and event, and the form whi¢h they
takp; and

d) the

ternally visible service provided by the d|fferent

application resources (objects) capable of| being
e of the FAL service,

nts of the service;

interrglationship between these actions and events, and their valid sequences.

The pt1rpose of this standard is to define the services provided to

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

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

This standard specify the structure and services of the IEC fieldbus Application Layer, in
conformance with the OSI| Basic Reference Model (ISO/IEC 7498) and the OSI Application
Layer Structure (ISO/IEC 9545).

FAL services and protocols are provided by FAL application-entities (AE) contained within the
application processes. The FAL AE is composed of a set of object-oriented Application
Service Elements (ASEs) and a Layer Management Entity (LME) that manages the AE. The
ASEs provide communication services that operate on a set of related application process
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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.

1.3 Specifications

The pfincipal objective of this standard is to specify the charactexistics of ceptual
applicdtion layer services suitable for time-critical communications, a bnt the
OSI Bgsic Reference Model in guiding the development of applicatign ha s r time-
criticallcommunications.

A secpndary objective is to provide migration paths viously-existing industrial
commuynications protocols. It is this latter objective which giv IS y brvices
standaLdized as the various Types of € btocols
standafrdized in subparts of IEC 61158-6.

This specification may be used as the basi K fox p rfaces.
Nevertheless, it is not a formal progra ' ' eed to
addresfs implementation issues not covere P
a) the|sizes and octet ordering of various

b) the|correlation of paired

1.4 Conformance

This standard do
implementations
There [is no confg \ f equi ndard.
Instead, i i rough implementation of conforming application layer

protocols tha ype of application layer services as defined in this part of
IEC 61|158

ain the

2 Noarmati

The fol]lowing referenced documents are indispensable for the application of this document.
estledition

F d ad raf | thao oditian ~tad H Fortindatad £ a
or atea TCTCTCTTCC S~ Oy tnC- oUTooUTT onC U apPpPTic o T U OarniuatCU—TrCTeT oo TS, Ui

of the referenced document (including any amendments) applies.

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

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

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

IEC 61158-5-10, Industrial communication networks — Fieldbus specifications - Part 5-10:
Application layer service definition — Type 10 elements
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IEC 61158-6-10, Industrial communication networks — Fieldbus specifications - Part 6-10:
Application layer protocol specification — Type 10 elements

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

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

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

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

definitipn

ISO/IE[C 8824, Information Technology — Abstract Syntax notation ification
of basig notation

ISO 9545, Information technology — Open Systems IntercanhecH Layer
structuye

ISO/IELC 10731, Information technology — Open Systenis)Intexconne erence

Model |- Conventions for the definition of OS/ se

3 Terms, definitions, abbreviation

3.1 Referenced terms and definitio
3.1.1 ISO/IEC 7498-1

For thg purposes of thi

a) apgplication e

b) application proce
c) apy
d) apgli
e) apglicati
f) apqli
g) apg
h) rea’[

i) tra

wingtérms as defined in ISO/IEC 7498-1 apply:

sfer 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) presentation context.

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

a) application-association

b) application-context
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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 terms

For thg purposes of this document, the following terms as defined in ISO/I 24 appl

=

a) objgct identifier
b) typ
3.1.5 Fieldbus Data Link Layer terms

4

For the purposes of this document, the following term 61158-3t3 and

IEC 61|158-4-3 apply.

a) DL{Time
b) DL{Scheduling-policy
c) DLCEP
d) DLC

e) DL{connection-oriented mode

fy DLPDU

g) DLEDU

h) DLEAP

i) fixgd tag Q
j) generic tag

q) scheduled

r) unscheduled.
3.2 Fieldbus Application Layer type 3 — specific terms and definitions

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

3.21
access protection
limitation of the usage of an application object to one client

3.2.2

address assignment table

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

allocate

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

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

3.2.5

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

servicds of the FAL

3.2.6
application objects

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

r¢ss the

3.2.7
application process identifier
distingliishes multiple application processes used inf(a d

3.2.8
application process object
compophent of an application process
applicgtion relationship

NOTE pss (see
the defi may be
accesse ces can
be used H delete
applicati

3.2.9

applic

a clasg essible
attribuf

3.2.10

applic

cooper he rpose of
excharnge of_infermation and coordination of their joint operation. This relationship is a%ivated
either py the exchange of application-protocol-data-units or as a result of preconfiguration

activities

3.2.11

application relationship application service element

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

3.2.12

application relationship endpoint

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

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


https://iecnorm.com/api/?name=1a96809c87629a2e0b5fef7667e5c1bd

61158-5-3 © IEC:2007(E) -19 -

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

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

3.2.14
behavior
indication of how an object responds to particular events

3.2.15
channgl
single physical or logical link of an input or output application object of a

[OCess

3.2.16
channegl related diagnosis

informttion concerning a specific element of an input or output’a
maintepance purposes

Hed for

EXAMPLE: validity of data

3.2.17
class
a set of objects, all of which representth

NOTE |A class is a generalization of an objec cts in a

class ar¢ identical in form and behavior, but usua

3.2.18
class attributes
attribuie that is shared

3.2.19
class ¢ode

unique|identifier assjg

3.2.20

is not
perforn

NOTE

3.2.21
client
<objectview>objectwhich uses the services of another (Server) opjectto performr a tas

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

3.2.23

configuration check

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

3.2.24

configuration fault

an unacceptable difference between the expected I/O-Data object structuring and the real 1/O-
Data object structuring, as detected by the server
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3.2.25
configuration identifier
representation of a portion of I/0O Data of a single input- and/or output-module of a server

3.2.26
connection
logical binding between application objects that may be within the same or different devices

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

NOTE 2 The logical link between sink and source of attributes and services at different custom interfaces of RT-

Auto ASEs is referred to as interconnection. There is a distinction between data and event interconnections. The

logical link and the data flow between sink and source of automation data items is referred to as data

intercon pecticn—Fhe—logicaltink—and—the—data—flow—between—sink—(method)—and—source—{eventl—ofoperational
I A} 7 7 g

services|is referred to as event interconnection.

3.2.27
consume
act of feceiving data from a producer

3.2.28
consumer

node of sink that is receiving data from a producer
3.2.29

consuming application

applicdtion that consumes data

3.2.30

cyclic

repetitive in a regular ma

3.2.31
data cpnsistency
means| for cohe@ra
within ¢lient and serve

en and

3.2.32
defaul
value 1
an DL+

hent of

3.2.33
devic
physical hardware connected to the link

NOTE 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
system diagnosis information that is assembled at the client side

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

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

DP-master (class 2)

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

3.2.38

DP-slave

field device that can be assigned to one DP-master (Class 1) as a provider for cyclic I1/0 data
exchange; in addition acyclic functions and alarms could be provided

3.2.39
endpojnt
one of the communicating entities involved in a connection

3.2.40
engingering
abstrag¢t term that characterizes the client application or device . ring an
automation system via interconnecting data items

3.2.41
error
discregancy between a computed, observed or 3 ecified
or thedretically correct value or conditj

3.2.42
error glass
generdl grouping for related

3.2.43
error gode

identification of a<§

3.2.44
event
an instpnce of a change

3.2.45
FAL sub
subnetwork
network addres

fFone or more data link segments, identified by a subset|of the

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

3.2.46

freeze

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

3.2.47

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

3.2.48

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

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

3.2.50

interface

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

3.2.51

interface

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

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

3.2.53
invocgtion
act of @ising a service or other resource of an application

NOTE by its context. Qnce the
service s{/ For service invocétions, a
service f > ag anding service invocation.|Also for
service i by i i service invocation and differ¢ntiate it
from oth

3.2.54
1/0 dat
object

3.2.55
ident n
DP-ma4

3.2.56
identi

3.2.57
index
addres

3.2.58
instange
the actual physical occurrence of an object within a class that 1dentiiies one oi many objects
within the same object class

EXAMPLE California is an instance of the object class state.

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

3.2.59
instantiated
object that has been created in a device

3.2.60
manufacturer ID
identification of each product manufacturer by a unique number
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master parameter set
the configuration and parameterization data of all DP-slaves that are assigned to the
corresponding DP-master and the bus parameters

3.2.62

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

3.2.63
messa

ge router

object

3.2.64
metho
a syno
client

3.2.65
modul
<genef

3.2.66

modulp

<Type

3.2.67
netwo
a set g
repeat

3.2.68
object
abstra
related
that ha

3.2.69
physid

<geneia]

3.2.70

mithin a node that distributes messaaina reauests to appropriate annlication obie
~J J | Ll L Ll J

o]
nym for an operational service which is provided by the ser

p
al> hardware or logical component of a physicg

3> addressable unit inside the

'k
f nodes connected
brs, bridges, router

proce
object(

vening

tion of
ht data

ose of

Y which are already pre-processed and transferred acyclically for the purp

information or further processing

3.2.71

produce
act of sending data to be received by a consumer

3.2.72

producer
node that is responsible for sending data

3.2.73
provid
source

er
of a data connection
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3.2.74

publisher

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

NOTE A publisher may not be aware of the identity or the number of subscribers and it may publish its APDUs
using a dedicated AR.

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

3.2.76
resouice
a procgssing or information capability of a subsystem

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

APDU to the client that initiated the request

sponse

3.2.78
server|
< obje¢t view>  object which provides services te\a

3.2.79
service
operation or function than an object andfs ject ss performs upon request from gnother
object

3.2.80
slot
addres

3.2.81
subsc
role of

3.2.82
sync

functio
the pra

ct and

3.2.83
target
end-node to which a connection is established

3.2.84

unconnected service

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

AE Application Entity

AL Application Layer

ALME  Application Layer Management Entity
ALP Application Layer Protocol

APO Application Object

AP Application Process

APDU  Application Protocol Data Unit
AP—AppticatiomProcesstdertifier

AR Application Relationship

AREP  Application Relationship End Point
ASE Application Service Element

Cn Confirmation
CR Communication Relationship

CREP Communication Relationship End Point

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

DLBAP Data-link Service Access Po
DLBDU DL-service-data-unit

DP
FA

Qo Quality of Service

Req Request

Rsp Response

SAP Service Access Point
3.4 Conventions

3.41 Overview

The FAL is defined as a set of object-oriented ASEs. Each ASE is specified in a separate
subclause. Each ASE specification is composed of two parts, its class specification, and its
service specification.
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The class specification defines the attributes of the class. The attributes are accessible from
instances of the class using the Object Management ASE services specified in Clause 5 of
this standard. The service specification defines the services that are provided by the ASE.

3.4.2

General conventions

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

3.4.3

Conventions for class definitions

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

FAL AS§
CLASS
CLASS
PAREN
ATTRIH

1

2

3

4
4.1
4.2
4.3
5.
5.1
5.2
6
6.1
6.2

SERVI(

1
2.
2.1
3

(1)

(2)

3)

T

bei

TH
th

E: ASE Name
Class Name
ID: #
[T CLASS: Parent Class Name
UTES:

(o) Key Attribute:  numeric identifier

(o) Key Attribute: name

(m) Attribute: attribute name(values)
(m) Attribute: attribute name(values)
(s) Attribute:
(s) Attribute:
(s) Attribute:
(¢) Constraint:
(m) Attribute:
(o) Attribute:
(m) Attribute:
(s) Attribute:
(s)
ES:

(0)

attribute napre(value

e "CLASS:" entry is the name of the class being specified. All objects defineg
s template will be an instance of this class. The class may be specified

b class

using
Dy this

a ] lo
Stdlludlu, Ul vy a ustlh U

el 4 ol ol
runs stariddalru.

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

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

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

a) Each of the atfribute entries contains a line number in column 1, a mandatorv (m) /
optional (o) / conditional (c) / selector (s) indicator in column 2, ap e label

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

b) |Objects are normally identified by a numeric identifiex or Dy j or by
both. In the class templates, these key attributes arg’tefin fer the k&y attripute

c) |The line number defines the sequence and the leve Each
nesting level is identified by period. Nesting i
i) fields of a structured attrib
ii) attributes conditional on a“const 3 i datory

(5.1) or optional (5.2) i aII optional attributes fequire
constraint statements as dg flned in (5.2).

iii) the selection fi i 6.1 and 6.2).

(6) THe "SERVICES"

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

conditiongk all servi defined for a class are defined as optional, at least one

ing entries are services defined for the

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

3.44 Conventions for service definitions
3.4.41 General

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

3.4.4.2 Service parameters

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

1) Parameter name,

2) req

uest primitive,

3) indication primitive,

4) response primitive, and

5) confirm primitive.

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

servicd p on the
primitiye specified in the column
M | parameter is mandatory for the primitive
U [parameter is a User option, and may or may not be provid ynamic
usage of the service user. When not provided, a defg eter is
assumed.
C |parameter is conditional upon other parameters or < bervice
user.
— | (blank) parameter is never present.
S |parameter is a selected item.
Some éntries are further qualified by Kem
a) |a parameter-specific constraint:
“(=)” indicates that the param in the
service primitive to its immge
b)
ihing to
3.4.4.3
The pr
* the|i ication
Prg
*  theli N layer
serpi service
primitives.
These | procedures are applicable to instances of communication between systems| which
suppoft 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

standa

3.4.6

rd. The service specification defines the services that are provided by the ASE.

General conventions

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

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

FAL ASE: ASE Name

CLASS: Class Name

CLASS ID: #

PARENT CLASS: Parent Class Name
ATTRIBUTES:

1 (o) Key Attribute:  numeric identifier

2 to— ey Attribote—ame

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
51 (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 ndme(val
SERVICES:

1 (o) OpsService: service namg

2. (¢) Constraint: constraint expre

21 (o) OpsService: service~name

3 (m) MgtService: i

(1) THe "FAL ASE:" entry_is ' AL“ASE that provides the services for thge class
bging specifi@

(2) THe "CLASS:" e neNofthe class being specified. All objects defineq using
this template” Wi e of this class. The class may be specified by this

umber

3)

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

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

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

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

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

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

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

—attributes conditiomat oma constramtstatemment(5)—Attributes bemamdatory
(5.1) or optional (5.2) if the constraint is true. Not all optiorfal attributes. fequire
constraint statements as does the attribute defined in (5.2)

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

(6) ThHe "SERVICES" label indicates that the following entrie for the

class.
¢lass, whilelan (o)
ice is
st one

a) |An (m) in column 2 indicates that the service j
indicates that it is optional. A (c) in thig

d) |The line numb
nesting level isg

specify seryices
3.4.8 Conver@

3.4.8.1

d the level of nesting of the linel Each
) sting within the list of services is used to
5traint statement.

The s¢rvice mode i itives, and time-sequence diagrams used are entirely apstract

to represent service user/service provider intergctions
. They convey parameters which indicate information available |in the

(ISO/IgCA0731)
i i (plicitly

user/p
stated.

The service specifications of this standard uses a tabular format to describe the component
parameters of the ASE service primitives. The parameters which apply to each group of
service primitives are set out in tables. Each table consists of up to five columns for the

1) Parameter name,

2) request primitive,

3) indication primitive,

4) response primitive, and

5) confirm primitive.
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One parameter (or component of it) is listed in each row of each table. Under the appropriate
service primitive columns, a code is used to specify the type of usage of the parameter on the
primitive specified in the column:

M  parameter is mandatory for the primitive

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

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

— (blank) parameter is never present.

S [parameter is a selected item.

Some éntries are further qualified by items in brackets. These may be

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

in the

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

gtion pertaiping to

3.4.8.3 Service procedures

The prpcedures are defined in terms 6

» thel|interactions between applicatio ication
Prdtocol Data Units, and
* the| interactions betweg applicati n layer
serjice user in the g ) bervice
primitives.
which

These | procedur
support time-con n
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4 Concepts

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

5 Data type ASE

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

and constructed data types. Clause 5 of IEC 61158-5-10 provides a collection of all data types
requirdd by FAL services of type 3 and type 10 as well as data type lise by
applicgtion profiles. Encoding rules for the FAL data types used by ty ded in
IEC 61[158-6-3.

6 Cagmmunication model specification

6.1 DP concepts

6.1.1 User requirements of the fieldbus DP system

The typical automation system consists of one of sewve nected
by 1/0 g ostly implemented as a| set of
single uch as 24-V digital sighals or
4 to 2( efined
in IEC

To sw d 1/O-
system blso to
transm

Furthe

Theref s data
should direct access to these variables without specific flinction
calls.

In addii

The infegration 0fksimple field devices requires a simple protocol architecture to allow IqQw cost
implenjentations.

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

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

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

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

the fiel

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

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

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

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

6.1.2 Features of fieldbus DP

Combihing the structure defined in IEC 61131-1 with fieldbus DP the : adva es are
achievged.

— Changes in the plant cause only small changes in wiring

— Cri
(se
fiel

device
es via

— Par

Table
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Table 1 — Requirements and features of fieldbus DP

Requirement Feature of fieldbus DP

Short reaction time Exchange of more than 1 000 Inputs and Outputs with 32 field devices
in less than 10 ms

Automation system consists of one or Mono-master or Multi-master Operation
several programmable controller

Simple field devices Simple protocol, low cost communication interface
Reliable data transfer Hamming Distance 4 guaranteed;

Errorrecovery mectranism;

Use of proven transmission technology (\
Excellent diagnosis Various diagnosis in Masters as well as}a\gl\av‘es<\
User intg¢rface with direct access to the Buffer interface for the input and outpuSd\até\ \)
input anfl output data
Smart fi¢ld devices Acyclic communication which { \agpg

The possibility to transfi a
programmable contrcymw\e

Interopefability Precise and cor?lle\t de i?ions IR¢ludin e definition of the gystem

Efficientlcommunication between DP-
slaves fgr motion control applications

behavior
I’/S\l\.lb Criber om\m)ni on mechanism allows dirgct
eh DR-slaves/without interactions from thg User

1)

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

ode proyides a mechanism for the synchronigation
ofthe DP-master (Class 1) and the DP-slaveq with

ion
i le” The cycle jitter is less than 1 ps for dgta

blocks chanis

Mechanism to load unstructmd/a\\h\ de data blocks fieldbus DP provides the Load Region

e
Invocatipn of predef@n ons in¢he N Wit he\{yfﬁztion Invocation model predefined functions within the DP-
DP-slave %lqve ay be invoked

Synchrohization of clo 'h\fﬁe Time Synchronization an uniform Network Time (UTC)|with an
acguracy of less than 1 ms can be achieved

6.1.3

The figldbusscommunj¢cation model supports the communication of field devices with al single
controlfing,'device (e.g. programmable controller or distributed control system) via assodiations
(see Flgure 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).

6.1.3.1
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— 35 —

Controlling Device

a i ati

Field Device

Figure 1 — Example of DP communication|wit

Controllizf:fézzﬁﬁs\\ (::iB E;g;;glrolling Device
N a

ssgciations

—

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 Fie Device
Figure 3 — Example of DP communication between\fi evices

6.1.3.2 Device types
6.1.3.24.1 DP-master (class 1)

The DP-master (Class 1) is a controlling deyi hieh i re DP-
slaves|(field devices). The DP-master 4Ct. s one or more of the following basic
functiopalities:

— cydlic exchange of I/O
— diagnosis with the DR

— corffiguration
— treatment of

The extended fun

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

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

- Invocation of predefined tunctions within DF-slaves

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

6.1.3.2.2 DP-master (class 2)

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

6.1.3.2.3.1 General

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

functio

nality.

The basic functionalities are:

treatm

The extended functionalities of a DP-slave are:

— projvision of acyclic access to process data for DP-masters
— propision of alarms to the assigned DP-master
— sugport of the Isochronous Mode for synchronizatiQ

(cl

— cydlic data exchange between DP-slaves using thie Pakli
— sugport of the up- and/or download of LR Dat
— sugport of predefined functions

DP

— propision to synchronies the local ¢

— sugport of DP-slave Redundancy

DP-sla

hardwdg

6.1.3.2

The D

hardwa

which
further

asceng S
registered under

(Slot =
concre

cyclic exchange of I1/O data with the assigned DP-master

diagnosis with the assigned DP-master

bnt of configuration requests of a DP-master

hss 1)

tmaster (Class 2)

1. If a slot is not occupied with a module, an empty slot
orresponding slot number in the configuration. The slot number|
0) refers to the DP-slave itself. Modules contain data which is index addressab

master

tion

or the

ct the

5 (e.g.
annels
y be a

gapS!
will be
"zero"
e. The

fe use of slot number and index to address data within the device is manuf

acturer

specific.

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

A module provides one or several of the following data elements:
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- Diagnosis
- 1/O Data
- Alarm
- Process Data
- LR Data
- Context
- Function Invocation Data

In modular DP-slaves modules determme the actual conﬂguratlon of the f|eld device (see
Figure 4)—The number of modules sfixed according to the device spec catic gximum

of modules |3244). /\(\
N\

= [———— Q

AN
Function Invocdgtion Daltta \ >

LR Data /i\\\y

Context N A}\)( 5
Diagnosis \}I(\ \\ ]
BN NS
B

%

N

R
S5P
.

QM MOd:-LUIe Module Moduie Module

/%

254
slot slot slot slot
number number number number

slot number = 0
=1 = n =n +1 = 254

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

Modular DP-Slave

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

Function Invocatfon Data

LR Data

Context

ey

Diagnosis Q\\>
A S
} N
ek’
ON Y
vﬂ\\/ Module 1

Tot\ number = 0 slot number = 1

NQT odule is fixed

Compact DP-Slave

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

6.1.3.3 Device attributes

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

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

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

Every DP-slave shall have a Default AP with APl = 0. The Default AP may be related to I/O
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.

N
DP-Master (Controlling Device) (/<§\\ (:\\\

AP (API=x) AP (API= w

_ BNNEAN a Y
&&Q
Associations (\\\
N,

/\(\ N LR Data
Q Process Data
AP
Context \/\/ (API=n)
Diagnosis '
I/0 Data i
Alarm
Process D%s\/}/ Process Data
i Tine ' - Time '
Default AP Default AP
(API=0) (API=0)
DP-Slave DP-Slave
(Field Device) (Field Device)

Figure 6 — Overview of application processes

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

The Diagnosis information may only be related to the Default AP itself and to all its modules
containing 1/0 Data.

The I/O Data shall be related to modules of the Default AP and not to the AP itself. The
number of modules with 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 Prpcess 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 m

Figure|7 shows the relationship between the APs, the data ®le and\the modulgs of a
DP-slape.

A\ [ () Vi
— — NI

! LR Data ( (N Data
Context < {\ ) >
: y Process Data
i Diagnosis / < L
H ] N \

110 ? \ -

Data sm:):l:jrlneblr Modulp 254
\/‘ =1 slot number -
§ Alarm K\ slot number = 0 . = 264

i
Process Data "\ -
: ; P (API=1) |-
[ Time | Mmogute || N \Mo le \l\}%ule Module Process Data
[ n n+1 254
t x slot slot slot

slot number =[0 umbi W number number
1 = =n+1 |- =254 Module 1 Module 254
slot number slot number
slot number = 0 :u1 =254
NOTE Mod{les 1 to ny? 244 are Default AP(API=0)

selectable by canfiguration

AP (API=255)

DP-Slave

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

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

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

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

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

I/0 Data ASE

The I/O Data ASE provides a set of services to convey I/O data cyclically. These data always
belong to those modules that have been configured in terms of the Context ASE. A multicast
of the
it Data

ication
of the |DP-master requests each transmission individually. Th QE can be

Diagn

The Di from a
DP-slaye which is related to the Default AP or to rt of the configuration
Alarm [ASE

The Al by the
DP-slaje. The assigned DP-master ackne ges : [ t have

Manag
The M v a DP-
master| (Class 2). [ i slave

parameter set. Afterwa acei Wi [ - P). The
DP-master (Clas@w' ide th ‘ : is i ion i :
Context ASE

The Cd

ata
MS1 or

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

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

Load Region ASE

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

Function Invocation ASE

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

The Time ASE provides a set of services to synchronies the clocks of several or all devices on
a fieldbus segment. The application of the DP-master (Class 1) requests each synchronization
individually. The Time ASE can be related to the Default AP of a DP-slave.

Application Relationship ASE

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

DP-Master (Class 1) DP-Master (Class 2)
| Diagnosis ASE || AR ASE /\
Diagnosis|ASE Process Data Management ASEj i \1\:
f | LASE P ; | /ODataASE | Conte<A N \L
: /O Data ASE : Context ASE | H Process Data V\%Eag\k\ N {_Provesh Data__;
: o . ’ i-ASE Data |
: Alarm ASE : AR ASE Function Invocg&on Aé\ -
, Load Regi
i Load Regign ASE|  Function Invocation ASE ! ! Load Re&% QB e
! ¢ A k i FunctionfInvocation
P . ASE
{Qf AP (API = y)
(NZZA
D
- \ \/ )\/
Function Iwocailion ASE 1
 Load Regpn AJlE . \ 5 nction Invocatio ASE
! Context ABE \( \) Load Region ASE
! Diagnosis|ASE Q | Process Data ASE
0 D \/ Module 1 Modulg 254 | [ |
. slot number slot nunber
E Alarm ASH C \J / . slot number = 0 =1 =ok4
i > !
i Process Dhta i AP (hPI = 1)
| ASE _
[ odule \l\ﬁ?ule Module g
i Time ASEH] +1 254 Context ASE
Lo 22 / slo slot slot Module 1 Module 254
numee number number slot number slot number
AR ASE =1 =n+1 | =254 slot number = 0 =1 =254
L — N Modulgs 1 to n <244 are
stot numbgr =0 selecta configuration Default AP(API = 0) AP (AP = 255)
DP-Slave

Figure 8 — Application Service Elements (ASEs)

6.1.3.4.3 Application objects

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

In order to permit an AP to communicate with an AP of an another device, APOs have to be
available. Application objects (virtual objects) represent existing process objects (real
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objects), that an application process has made visible and accessible to the communication
(see Figure 9).

DP-Master (Class 1) DP-Master (Class 2)
Real
Object
(AP0 ) ASE S R
i/
AP (API = x) AP AP (API = x)

e
RS (@AN
|
Associations &\ \>
AN
~ b
ANAANN S

! AsE

ASE

> Module Nlodule
/ AP (API = 1)

< )
/// < G
¢
@

Module Aodule
| =0)
\ AP (API = 255)
Real Real Real
Object Object Object

Real
bject

Figure 9 — Application Process with application Objects (APOs)

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

Within the AP an APO is identified by slot and index. The address space which is defined by
slot and index can be used by several APs.
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(Controlling
Device)
ASE
T< Services for remote
access to APO
v
Association
<//\
Server “‘ N
DP-Slave v ( \
(Field Device) ASE APO(A_\ \/ m
C ot

In Figu
access
The S
PubHsEeHSubscFo

Local
the int

re 11, a 4ﬂaip
the real ohjé

ubscriber 4

object.

whole or to a part of the remote APQ. The

h ASE.

ween the network view (the APO) of the real objgct and
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DP-Master Client
(Controlling
Device) I/0 Data
ASE T: Services for remote
v access to APO
Default AP

Association o
Assoclation

bp-Slave DP-Slave

(Field Device) (Field ic 3

Server/ 3 Su ri;;;§\ﬂh<
. | APO services

Publisher <</\\\\ N

c
P APO provides N & w
I/0 Data APO) < network view SE
ASE of real objec
Default AP /MO‘Me (7 s
/

2 ®> Default AP
Real
Object <\\\ //
Figure 11 — Access semote A%r publisher/subscriber association
6.1.3.5 icati i '

6.1.3.5.1

\Ps for

the pu Figure
12). Th 3 A\PDU).
Fieldbys DP t S istic.

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

ASE

DP-Slave
(Field Devices)

Figure 12 — Exa

6.1.3.9.3
The DRF Application Layer offers the

MSO: applicatio'
all related DP-slawes

all reI:Eed DP-slave
DP-slajves for th

1) and
2) and
related

he AP of one or several DP-master (Class
n the AP of one or several DP-slaves with all

- cycllic exchange~afithe’/I/O.data with the DP-master (Class 1)
- cyclictexchange put Data between DP-slaves (DXB)
- acygli nsfe parameterization, configuration and diagnosis (DP-master (Class 1))

- acytlic transferof commands to a set of field devices (DP-master (Class 1))

- cyclie\transfer of synchronization messages to a set of field devices (DP-master (Claps 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:
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- acyclic read and write of variables
- acyclic transfer of alarms
- up- and/or download of LR Data

invocation of stateless and/or state-oriented functions

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

- acyclic read and write of variables

ndlordownload of | R Data
Re-o—aoWHHO G ot—+=r~—1data

D

LLD.
Al 4

invocation of stateless and/or state-oriented functions

MS3: dqonnectionless relationship between the application process and of

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

MM1: connectionless relationship between the apptication\pros
device| (Master Class 2) and of one related confrolling dewge
following purposes:

of one configuration
aster Class 1) for the

- |upload and download for config
- |upload of diagnosis information

activat|on of the previously fransferred

MM2: connectionless fgelatix BEN uration
device|(Master Class P for the
purposie:

activat|on of the prey

6.1.4

Before
In the ¢

gstem, all stations shall have been assigned an unique adldress.
is address may be set up using the MSO AR (see 6.2.5.3.9).

All DPtslaves ave not yet been assigned an individual address, shall start wlith the
defaulf address ~Only one device with this address shall be allowed on the network] A DP-
master address shall not be set to the default address. A DP-master (Class 2) may adcess a

DP |,_ + o aaof 1+ alal ol + H +H alal ry oot ol H
-Slavevratme geratrtaaaress—ant nray asoSiyrimra sprinme auulTos tu tiTdt utTviLT,

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

To exchange I/O data a DP-master (Class 1) shall have a valid Master Parameter Set which
may be loaded and activated by the DP-master (Class 2) via the MM1 AR and MM2 AR. The
Master Parameter Set consists of several sets of configuration data and parameters, each
dedicated to a DP-slave. This set of data shall contain all necessary information (for the DP
system) to describe a DP-slave. Additionally, the Master Parameter Set shall include the bus
parameters as well as the address assignment table which assigns each individual remote 1/O
data a unique address in the 1/0 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
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with a read of the diagnosis of a DP-slave). After an appropriate answer the DP-master (Class
1) will set the parameters and check the configuration of that DP-slave. A DP-slave will accept
a check configuration request only from the Master who sets the parameters.

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

The DOP-master (Class 1) sends information about his own operatjon LEAR,
OPERATE) to his dedicated DP-slaves for synchronization. This will be/d thange
of the| operation mode of the DP-master (Class 1) and additiona intervals
(Data Control Time/2).

Only in e vrite of
variables, the acyclic transfer of alarms, the up- and/or doy R Data, the mvocatlon of
statele i de are
possib acyclic
commu versa.
This m to be

acknowledged by the assigned DP-ma

Every ) atioh, the configuration, the input
and output data (via the MSO AR) of eyery DP-slaveg vough the DP-slave is under coptrol of

a DP-n a DP-slave under its control.|In this
case the DP-slave WI|| s ; 338" mode with the DP-master (Class 1).|In this
case the DP-master (Class ~ f hosis cyclically. If the DP-master|(Class
2) has|finished its co [ with this™QP-slave, the DP-slave will set the field "Master
Add(reps)" to invalid iS\e igg master (Class 1) to gain control over this DP-
slave dgain. As e it willksehd parameters and configuration first.

If supp
the acy
of stat
indepe

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

One-sfave~edundancy model for all redundancy structures (even for non-redundant
systems)

- Sbaidblilty illdcpclldcllt Illdbtcl, aiavc, dlll‘JI “IIU ICdullddllby

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

- No influence on bus load and timing

- High reliability

- Short switch over time

No loss of data during fault tolerance

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

command (switchover, start, stop reset of the MS1 AR) has been processed.

During the processing of a switchover command or a stop, start or reset command the MSO
AR remains in the data exchange mode. Only the MS1 AR will be influenced, therefore a

seamless takeover of a DP-slave may be accomplished.

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

MSO0 AR:

The primary slave uses the MSO AR (cyclic communication) to send’and rece
In addjtion the primary slave sends all diagnosis information about \i{s
slave.

The bdckup slave may also send and receive values fo

D data.
backup

R, but

these yalues are not relevant and shall be ignored by S slave
may transmit its own diagnosis information, but, it s of the primary diagnosis.
MS1 AR:

Only tH gs. When the backup| slave
receive

MS2 AR:

Both the primary and|the baekup eceive acyclic MS2 AR services. Both slave
interfagce modules/shall process\thesess gs to allow an individual communication With the
specifi¢c device. @u will Qe sent with\MS2 AR services, these data may be sent|to one
slave jnterface modyu 3 e exchanged with the other using the redupdancy
commu vO communication interfaces. Only data, which |will be
held in shall be exchanged to keep them consistent.

The fe ; ould be used for systems with backup masters as wegll and
provid

6.1.5

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

Short Name Meaning
ABT_FE Invalid request APDU received
ABT_IA Invalid additional address information
ABT_IV Invalid service from the User
ABT_OC Waiting for DL-DATA-REPLY .cnf
ABT_RE Invalid response APDU received
ABT_SE Sequence error; service not allowed in this state
AB '_QTf\ Send Timaeout rcqnoch:rl was-too-small
ABT_TO Timeout of the connection (
AD Access denied < A (\
DH Positive acknowledgement for sent data, reply data with hlg&pn}x(\y\aval bl\é\

DI Data Incomplete /\ \ \

DS Local-DL/PHY Entity is not in logical token-ring or/d"rsgo}uqecgd“m\'{le

EA Area too large (Up-/Download)
FE Format-Error in a Request-APDU )
GE Group Error, invalid group at service r u%st@l)gba,I\C}NQol)

P Invalid Parameter A > / (\ k>

\Y Invalid parameters in reﬁ\est \ \ )

LE Data-block-length too Iarge@p—/lswhkkad)

LR Resources local not avai‘\able (S'r\ngt s}iQm nt >

LS Service M D r\iqcaI\D{S Pkn(}tyctivated.

NA Negaf\e a\OK n\keactionﬁg\}hkmote %é{ion

NC Mastgr Pasdmeter Sexnobgompatible
A

NE Avga npn-existént

" Snerpbiend

NO /ERM |n\$Qs ate no>)053|ble

NR %QS}JNQse\i{Aa

RDH \ No&e Wgh and no resource for sent data

RDL < \ ponsé\data low and no resource for sent data

RE N F&@Mor in a Response-APDU
RR \R\egﬁjrces of the remote-DL Entity not sufficient or not available
RS Service or remote-address at remote-DLSAP or remote-DLSAP not activated

- Temote-station 1s no DP-station
- remote-station is not yet ready for these Service
- remote-station is associated with an other Requester

- optional service not available

SC Sequence Conflict

SV Sequence violation (second Time Master active)
SE Sequence Error

TO Function-Timeout expired

UE Remote-DMPM / DL interface error
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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 Process Data object can be read and written partially or entirely.

The DF
the Prd

hlue of

ide the

Defaul

The D g 6:2.5.3) stablish an
associ object
in con n (see
6.2.1.3).

The DF Default
AP aft Hes no
access

The a ACCess
model. ead or
write 1 vity is
stimulg

The fdq
specifi
followd

is presented by the Process Data
attributes, services as well as invog

6.2.1.2
6.2.1.2.
The Prpg

— Si

— Commbined-obje

class
ations,

SimpleLaobjects may have a one to ane relation to real objects Caombined aobjects 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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Figure 13 — Relation of a simple process data object to the real object

— 53 —

Real object content is
read or written

Simple Process
Data Object

> 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:

6.1. (m) Attribute:

6.1.1. [(m) Attribute:

7. (c)  Constraint:

7.1. (m) Attribute:

7.1.1. |(m) Attribute:

8. (o) Attribute:

9. (o) Attribute:

SERVICES:

1. (o) OpsService:

2. (o) OpsService:

6.2.1.2.2.2 Attribute

Identiffer @

This key attribut )

Application Proces

Simple

object,

Attribu 1sifgned8, Unsigned8
Allowe 254, 0 to 254, 0 to 254 ]
ProceIl

This a optain either a Simple Data Description or an Array Data Descripti
Record Data’ Description. For data description the template given in IEC 61158-5-10
used.

which
ile the
Action

bn or a
51is

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

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

The allowed values are shown in Table 3.

Table 3 — Access Rights MS1

Value Meaning

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

3 No Access

Accesr Rights MS2
This aftribute defines the type of access rights defined for a M&2\AR t & Hrocess
Data opject.

The allowed values are shown in Table 4.

Table 4 - Accessrs QWSZ

Va!z@\ /Wkan' g (
ANCETLTRN
1/7] ight\m\R\an
NN

No\&q:)ass‘\ >

List off SCL Read

This atfribute is @ ¢
SCL

The¢ attribute 3
Pro

lisDelements:

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

3 s SC ains—one—octs vFite ction—tco 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

— 55 —

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

A Compined Process Data object is always related to two real object

Figure 14 - R

A Combpined Pr

Template

Data Transport

—
—

V

Combined Process
Data Object

Real
Object

DP ASE:

CLASS

CLASS

PAREN

ATTRIH

1. Identifier

2. Read Process Data Description
3. Read Partial Access

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

4.1.1. | (m) ~Attribute: SCL

5. (mY Attribute: Write Process Data Description
6. (m) Attribute: Write Partial Access

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

7.1.1. (m) Attribute: SCL

8. (m) Attribute: Access Rights MS1

9. (m) Attribute: Access Rights MS2

10. (o) Attribute: Process Data Name

11. (o) Attribute: Local Detail

SERVICES:

1. (o) OpsService: Data Transport

2. (o) OpsService: Read

3. (o) OpsService: Write

e 14.
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6.2.1.2.3.2 Attributes

Identifier

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

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

Read Process Data Description

This aff y e 9 9 > ibn or a
Recorg . . ipti plate'\diven in
IEC 61[158-5-10, 5.1 is used.
Read Partial Access
This Bpolean attribute defines whether a partial read access s Data
object |is supported or not. Partial access equal TRUE me of the
Combined Process Data object is read from the first octet length
given ip the service. The entire object will be read if the_leng ' i 5 is greater
than the length of the object. Partial access equal - of the
Combiped Process Data object can only be read entirely: i ies that the length diven in
the service shall be equal to or larger than the lepg
Attribute Type: Boolean
List off SCL Read
This aftribute is composed of the follo
SCL
The attribute SCL contai ) 8 ead access protection to this Cofnbined
Prdcess Data objeq Septing or rejecting a read access are descrjbed in
6.2|1.3.
Attfibute Typ@ 3\
Write Process Data S
This aftribute her a-Simple Data Description or an Array Data Descriptipn or a
Recorg scriptiony dhata description the template given in IEC 61158-5-10{ 5.1 is
used.
Write
This B s defines whether a partial write access to the Combined Process Data
object |is supported ©r not. Partial access equal TRUE means that the content |of the
Combined, Process Data object is written from the first octet up to the octet defined |by the
length |given in the service. The length given in the service shall be less or equal the vplue of

the attribute length. Partial access equal FALSE means that the content of the Combined
Process Data object can only be written entirely. That implies that the length given in the
service shall be equal to the length of the object.

Attribute Type: Boolean

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

SCL
The attribute SCL contains one octet value for write access protection to this Combined

Process Data object. The rules for accepting or rejecting a write access are described in
6.2.1.3.

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

The allowed values are shown in Table 5.

Table 5 — Access Rights MS1

Value Meaning

0 Right to Write
1 Right to Read

2 Right to Read/Write

3 No Access
Accesp Rights MS2
This aftribute defines the type of access rights defined for ombined
Proceds Data object.
The allowed values are shown in Table 6.

Table 6 — Access R QWSZ
N\
Va!z@\ /Wkan' g (

0\ ] Riviat ro Write ) X

1/7] ight\Ts\R\an

2\_[ At Readup

’\ No\&q:)ass‘\ >

Process Data Name \)
This optional att%?a the>Process Data object.
Attribute Type: Visibjé
Local Petail
The atfribute local \defa ains additional local information about the Simple Procegs Data
object.
Attribuie 1
6.2.1.2.3.3 ation of the combined process data object
For thg invocation of'the Combined Process Data object the following rules apply:

— Cormbimed Process Data objects shatt notexceed the totat fengthof 240 octets for both
Read Process Data and Write Process Data. The attributes Read Data Description and
Write Data Description have to be set accordingly.

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

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

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

The protection is accomplished by two mechanisms:
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— the Initiate service will set up a security level for this CR.
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— the Process Data object will have a list of SCL values for the read and write service. An
access will be accepted only if the SCL of the initiate service matches (see Table 7) with
an element of the SCL list for this Process Data object.

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

Table 7 — SCL matching rules
SCL in SCL in Condition Result
Initiate.ind Process Data object /\
=0 =0 - /&:ce(ss\allé\nQd
#0 =0 - \%:cegs\a\h%veé\
=0 #0 - c&s d\éQie
#0 #0 SCL in Initiate.ind not contained in Nae ess\s@y%d
List of SCL at Process Data bjew\
#0 #0 SCL in Initiate.in tat edMist Ws allowed
of SCL at Proge€ss Datagbj

6.2.1.11

6.2.1.4.1
This cq
shallsh

Process data service specifi

Read

a Process Data object. This
or MS2 AR. Table 8 sho

Bervice
vs the

Argument

Req Ind Rsp Cnf

M M(=)

M M(=)

M M(=)

M M(=)

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

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

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

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

Length

The parameter ] nngfh indicates the number of octets of a Process Data nhjnnf that has to
be fead.

Result(+)
This sglection type parameter indicates that the service request suctee

Data
The¢ parameter Data contains the value of the object which has be e i Sists of
the| number of octets indicated in the Length of the nall be
composed of the data types defined in IEC 61158-5

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

Error Decode
This parameter selects one of the follqwi g es: ecific.

Error Code 1
In fase of Error Decode equa lowing
valties:
read error, modulenNfail i i invalid
index, invalid slot, i range,

invalid para er, resource busy, resource
ungvailable.

Error Code 2
The paramete

This confirmped sgrviceumay be used to write the value of a Process Data object. This gervice
shall oply be used in\conjunction with the MS1 or MS2 AR. Table 9 shows the paramefers of
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Table 9 — Write

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(X)

Result(-) S< S
AREP </N\

Error Decode \M\\M(

Error Code 1 \ (=

Error Code 2 /\M M=)
\J

Argunient
The argument shall convey the service

amelers o e service request.

AREP
This parameter is the [6calide

Sidt Number
Th¢ parameter, Slo

Prdcess Datct

he destination device for addressing the desired

Indiex

Thd rocess
Dat

Le

Th ch has

to 1

Dat

The parameter Data contains the value of the Process Data object which has to be |written
anj consists of the number of octets indicated in the Length of the reques}. This
parameter has to be composed of the data types defined in [IEC 61158-5-10, Clause 5.

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

Result(-)
This 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

— frofn 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
AN
Parameter name Req \Qp \ (\,Q\
Argument M
AREP M
Slot Number O >
Index \j\/
Length \V\
Data S
Result(+ \) S S(=)
M M(=)
C > M| M=)
c C(=)
< S S(:)
§ P M M(=)
\ rronDecode M M(=)
r,Code 1 M M(=)
xrror Code 2 M M(=)
Argunient

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 IEC 61158-5-10, Clause 5.

Result(+)
This selection type parameter indicates that the service request succeeded.
Result(-)
This s
Er
Thi ecific.
Er
In lowing
valties
read error, write error, , user
spgcific, invalid index, write length error, invalid i , state
corfflict, access denied, invalid range, invalid i i nstrain
corflict, write constrain conflict, resource busy, r
Error Code 2
The parameter Error Code 2 is use
6.2.2 1/0 data ASE
6.2.2.1 Overview
In the e may
contair the 1/0
Data A to get
and se n Input
Data opj
An Inp Output
Data E t Data
subscr ne DP-
slave.
Additio ¢ > provided to read acyclically the values of the I/O Data objects|and to
indicate new value¥” for the Input Data object and the Output Data object. Furthgrmore
servicgsnare provided to indicate the presence and to get the content of new subscribefl Input

Data.

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

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

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

It is po ¢ he given
granularity regarding the structure of the objects. Furthermore 5 a DP-
slave h i

Most [ Ind the
Output object.
Howeyv| [ even
combir ct the
requirg

The values of the I/0O Data objects of alhNor a\gre aves within a given netwofk may

be syn e Global Control service.
The sy
Comm
Sync

ta objects is achieved by the Freeze
e Output Data objects is achieved| by the
has no effect on the reception |of the

subscr

With e ffer is
frozen of the
Input [ er until
the ne ey the
"frozen will be
switchg¢d 6

With th mand the current value of the Output Data object in the MSO bpffer is
frozen| in the™ addregssed DP-slaves. With each further Sync Command the prepyiously
transmjitted-values of the Output Data objects will be updated to the MS0O AR buffer for pccess
with the‘\Get Output service. The synchronization of the Output Data objects will be switched
off by a Sync Command with the value Unsync. A detailed description is given in 6.2.8.3.2.

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

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

The values of the 1/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 single DP-slave

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

A DP-{
more [

The m
DP—sIa[;
DP-sla

The formal model of the I/O Data A
servicds.

6.2.2.2
6.2.2.2.1 Simple input data
6.2.2.2.1.1 Template

mple Inp )

The Si

one or
\R.

of the
of the

of its

DP ASE:

CLASS

CLASS

PAREN

ATTRIH

1. 1 Implicit

2. List of Input Data Elements
2.1. Slot Number

2.2. Simple Input Data Description
2.21 2 Length

2.2.2. |(m), Attribute: Format

2.2.3. (m) Attribute: r‘nncicfnnny

2.2.4. (o) Attribute: Name

SERVICES

1. (m) OpsService: Set Input

2. (o) OpsService: Read Input

3. (m) OpsService: Get Input

4. (o) OpsService: New Input

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

8. (o) OpsService: SYNCH

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

11. (o) OpsService: SYNCH Event
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6.2.2.2.1.2 Attributes

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

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

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

Attribute Type: Unsigned8

Allowed values: 1 to 244

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

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

Attribute Type: Unsigned8
Allowed values: 1 to 128

Format
This attribute defines the format o ( tribute

Q \ Meaning
)) Octet
1 Word

e Consistency of the Input Data Element. The value |of this
d by the corresponding configuration data.
The allow

ed 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
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
SERVIGES:
1. (m) OpsService: Set Outpuf
2. (o) OpsService:
3. (m) OpsService:
4. (o) OpsService:
5. (m) OpsService:
6. (o) OpsService: ]
7. (o) OpsService:
8. (o) OpsService
9. (o) OpsService
6.2.2.2.2.2 @,
Implicit
The atfribute Implici sed by
the sernvices.
List off Output Da
One Oltp
Slat Nu
Thip attributerdefings to which module the Output Data Element belongs.
Attribute Type: Unsigned8

Allowed values: 1 to 244

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

Length
The attribute Length defines the number of octets of the Output Data Element. The
value of this attribute is determined by the corresponding configuration data.

Attribute Type: Unsigned8

Allowed values: 1 to 128
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Format

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

is determined by the corresponding configuration data.

The allowed values are shown in Table 13.

Table 13 — Format (simple output data)

Value | Meaning

0 Octet
1 Word

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

The allowed values are shown in Table 14.

Table 14 — Consistency (simple

Value Meaniy@ A~

0 Consistency over the defined m\a\tgétyé %tpNata%ment

1 Consistency ovtholg@tpu}Dat%Eleﬁe}lt V

Name
This optional attribute defines the n?fe ofithe Output Data Element.

6.2.2.2.2.3 Invoca

For thg

ajlue

of this

— Simple Output D4a j 2 exceed the total length of 244 octets. The attributes

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

ength have to be set accordingly.

— A Simp Data ect shall only be invoked if no Extended Output Data obje|

6.2
6.2.2.2 : ed input data class specification

6.2.2.2.31 Template

ct (see

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

DP ASE: 1/0 Data ASE

CLASS: Extended Input Data

CLASS ID: not used

PARENT CLASS: TOP

ATTRIBUTES:

1. (m) Key Attribute:  Implicit

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

2.2. (m) Attribute: Selector of Data Type

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

2.2.2.2.(m) Attribute: Format

2.2.2.3.(m) Attribute: Consistency

2.3. (o) Attribute: Name
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SERVICES:
1. (m) OpsService: Set Input
2. (o) OpsService: Read Input
3. (m) OpsService: Get Input
4. (o) OpsService: New Input
5. (m) OpsService: Get Publisher Data
6. (o) OpsService: New Publisher Data
7. (m) OpsService: Global Control
8. (o) OpsService: SYNCH
9. (o) OpsService: SYNCH Delayed
10. (o) OpsService: DX Finished
11. (o) OpsService: SYNCH Event
6.2.2.2.3.2 Attributes
Implic|t
The atjribute Implicit indicates that the Extended Input Data object is¢dimplig ddresised by

the ser

List off Input Data Elements

One In

Sio
Thi

Att

Allg

vices.

put Data Element is composed of the following list eleme

t Number
5 attribute defines to which module the Input Dz

ibute Type: Unsigned8

wed values: 1 to 244

Se
Thi

Ex

ector of Data Type
attribute defines whether thisfmodule |

ed according to the Extende
Data Description. In case

i Input
of an

This attribyte ma Simple Data Description or an Array Data
Descripti ription. For data description the template gjven in
IEC 6115 1
nt. The
Allowed values: 1 to 128
Format
This attribute defines the format of the Input Data Element. The value of this

attribute is determined by the corresponding configuration data.

The allowed values are shown in Table 15.

Table 15 — Format (extended input data)

Value | Meaning

0 Octet

1 Word
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Consistency

— 69 —

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

Na]’ne

Thip

Attribute Type: Visible String(32)

6.2.2.2.3.3

optional attribute defines the name of the Input Data Elem
attribute is determined by the corresponding configuration data.

Invocation of the extended input data ol

aue

of this

For the

— Extended Input Data objects shall not exceed Qf 244 octets. The atfributes
Lis h have
to

— On

— An ct has
begn invoked.

6.2.2.2.4 Extendeg

The EX

DP ASE:

CLASS

CLASS|

PAREN

ATTRIH

1. Y

2. List of Output Data Elements

2.1. Slot Number

2.2. Selector of Data Type

2.2.1. Extended Output Data Description

2.2.2. : Simple Output Data Description

2.2.2.1)(my , Attribute: Length

2.2.2.21(m) 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

Allowed values: 1 to 244

Sellector of Data Type
Thi

Extended Output Data Description, consistency is over the whole

Description or a Record Data Description. F6 i iven in
IEC 61158-5-10, 5.1 is used.

Simple Output Data Descripti
This attribute consists of the fol

Length
nt. The
a. The

format of the Output Data Element. The value [of this
ed by the corresponding configuration data. The value|of this

Table 17 — Format (extended output data)

Value | Meaning

0 Octet
1 Word

Consistency

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

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

Value

Meaning

0

Consistency over the defined Format of the Output Data Element

1

Consistency over the whole Output Data Element

Name

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

AttrbuteType Visible Strimg(32)

6.2.2.24.2 Invocation of the extended output data object

For thg invocation of the Extended Output Data object the following

attrfibutes List of Output Data Elements, Output Data Des
Length have to be set accordingly.

— Only one Extended Output Data object shall be i
— An|Extended Output Data object shall only b

begn invoked.

6.2.2.3

6.2.2.3.1 Set input

This service shall be useqd’b

Extended Input Data

conjungtion with the M¢

By thig service {
the cyglic buffer to b uffe

followi

the
objec
valyueN

— The

ol Subscribers. In this case not each value of the Inpt
ét Input service is conveyed over the network. Only the
yers are locally overwritten.

. The
at and

tor an
sed in

ding to

hip the

d over
t Data
latest

gported

ork.

of the

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

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

Parameter name Req Cnf
Argument M
AREP M
Input Data M
Result(+) S
AREP
Result(-) S
AREP
Argunient
The argument shall convey the service specific parameters of t ery equ
AREP

Thig parameter is the local identifier for the desired AR

Inpjut Data
Thip parameter contains the value of the Inp

Result(+)
This sglection type parameter indicates that

Resulf(-)
This selection type paramete

6.2.2.3.
By this S p a DP-
slave. i positive result if the DP-slave is already in the data
exchar p i sed in
conjun

Table 20 — Read Input

Parameter name Req Cnf
Argument M

AREP M
Result(+) S

AREP

Input Data M
Result(-) S

AREP

Status M

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

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

This selection type parameter indicates that the service request succeeded.

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

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

Status
This parameter provides detailed information about the occurred error.

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

6.2.2.3.3 Get input

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

— the
Slo|

— the

— the
and

This s
Isochrg

— if the service reques

— if the service reques

to TRUE and the n
Mofe (SE)
— if the addressed DP-sla

Table 1

ervice Set Output with the parameter F
in case of Buffered Synchronized Isochfonous

master

FP and

er Slot

CREP

in the

of the

nal set
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Table 21 — Get Input

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

Argunient

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

AREP
This parameter is the [6calide

CREP

If this parameter is
Sl tNumbet@

sed.

If this parameter pput Data Element of a single DP-slave is addijessed.

Allowed

Result(+
This sele

Inpjut Data
This parameter contains the selected value.

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-slaves which are related to the MSO AR are present. This
service shall only be used in conjunction with the MS0O AR. Table 22 shows the parameters of

the service.
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Argument

— 75—

Table 22 — New Input

Parameter name Ind
Argument M
AREP M
CREP M

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

AREP

Thig parameter is the local identifier of the AR which passed the indica

CREP

Thig 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

conveyance of:

the value of an Output Data Element (of @

This sgrvice shall only b

According to th
possible:

If the Bet Output re

1) requegts the

CREP

er Slot

CREP

gported
Output

gported
ce are

guests are issued synchronous with the transport of the contents| of the

buffers-the values provided with each Set Output service are conveyed once oyer the

network:

This service may be acknowledged negatively if the DP-master (Class 1) operates 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

= 2 cc £ £

Final

007(E)

Argum
The ar

AR
Thi

CR

If this param

Sio

Ou
Thi

Result(+)
AREP
CREP
Slot Number

O o0 =2 o»

Result(-)
AREP
CREP

Slot Number
StatuA (

QAN
BN
&

ent

jument shall convey the service\spe eters of the service request.
EP

5 parameter is the lota e desjred AR

i

t Number

ressedAlf this pe used the parameter CREP shall also be present.
ib

we

tput Data

5 parameter contains the selected value.

lave 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.
Stthus
Thig parameter provides detailed information about the occurred er
Allgwed values: SC, SE
6.2.2.3.6 Read output
By thig service any DP-master (Class 2) can read acyclic L wtput Datal object
of a DP-slave. The service will only deliver a positivg § lave is alreadyf in the
data exchange mode with its assigned DP-master ( 9 iS/Se shall only be lised in
conjungtion with the MS0O AR.
If the DP-master (Class 1) changes the operat AR the DP-slave shall get the
value ¢f the Output Data object to a va i i safe state (e.g. zero, |last or
defaulf value). In this case the value r i ervice may not correspond to the real

value d

Table ]

f the Output Data object.

C ead Output
ar?}s{we%ame Req Cnf

AREP M

Result(+) S

AREP
Output Data M

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

AR

EP

()]

Rcauit\-)
AREP
Status

£ Z

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 in
conjungtiomwittrthre MSoAR:

Table 26 shows the parameters of the service.

Table 26 — Get Output

Parameter name |Req Cnf

Argument M
AREP M

N

S

N K @}
2?:?% :

M
Resw(-
\NEP

Argunient
The argument shg

AREP
Thip

Result(+)

This sglectiontype paxameter indicates that the service request succeeded.

Outpuf‘Data
Thip_parameter contains the value for the Output Data object.

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

The allowed values are shown in Table 27.

Table 27 - Clear Flag

Value Meaning

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

1 value for the Output Data cleared (DP-master in the state CLEAR)
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New Flag
This parameter indicates whether a new value for the Output Data object is received or
not.

The allowed values are shown in Table 28.

Table 28 — New Flag

Value Meaning
0 no new value received
1 new value received

Resultl(-)

This sglection type parameter indicates that the service request failed

6.2.2.3.8 New output

its Simple |[Output
parameterqd of the

This sgrvice indicates to the application of the DP-slave tha
Data opject or Extended Output Data object is present. Table

servicq.
Table 29 - N t@
d\
%
M
Argument
The argument sh? co ¢ i ific parameters of the service indication.

sther the value for the Output Data object is valid or clefred.

Table 30 — Clear Flag

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)

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(=)

=
=
0

Freeze Command

Group Select M M(=)

Result(+) x

AREP <

Result(-)

AREP \ ) M
Status <\
@a meters of the service request.

%

Argunient
The argument shall convey the service\spe

AREP
This parameter is t

Clgar Comm
This parame
The allowed v

Table 32 — Clear Command
\ aée \ \ \ Meaning
0 pemastex (Clagé 1) in the state OPERATE:

The values for the Output Data objects are valid.

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

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

Sync Command
This parameter controls the Sync Operation.

The allowed values shown in Table 33.

Table 33 — Sync Command

Value | Meaning

0 no action

1 Sync

2 Unsync
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Freeze Command
This parameter controls the Freeze Operation.

The allowed values are shown in Table 34.

Table 34 — Freeze Command

Value | Meaning

0 no action
1 Freeze
2 Unfreeze
Group Select
Thig parameter determines which group(s) of assigned DP-slave d. The
corltrol command takes effect if the AND operation between th entifier
of the ARL object of the DP-slave and the Group Select parame i value
different from zero. If the parameter Group Select is zeko a SSiy es are
addressed.
If the DP-master (Class 1) operates in the Isochro s M ' ved for
thid parameter. The service request shall be ppriate
stajus value (GE).
Result(+)
This sglection type parameter indicates\xthat\the
Result(-)
This sglection type parameter indicate
Status
Thig parameter proyides detailegn
Allgwed valu@
6.2.2.3.10 New p
This sérvice indica scribed
Input Data ob i
Table 35 — New publisher data
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 for the desired AR.

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

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

Table 36 shows the parameters of the service.

Table 36 — Get publisher data

Parameter name Req Cnf

Argument ™
AREP
CREP M

<

Result(+) S
AREP
CREP %i
Data m
8
M
M

New Flag

Result(- <

AREP
CREP

Argument
The argument shall convey th

AREP
This parame

CREP
Thig paramete

Result(+)
This selecti

Data
Thig paramete

received or not.

The allowed values are shown in Table 37.

Table 37 — New Flag

Value Meaning
0 no new value received
1 new value received

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

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

Table 38 shows the parameters of the service.

Table 38 — SYNCH

Parameter name Ind
Argument M
AREP M

Argunient
The argument shall convey the service specific parameters of the sé

AREP
Thi

6.2.2.3.13 SYNCH delayed

The sgqrvice SYNCH Delayed shall be passed to icati ¥¢ DP-master (Class 1)
only if |the last synchronization message Tt Wi al]lowed time maxTgH. The
value i entry of the ARL of the DP-
master i e measured according|to the

followi

Table

_,Pérameter name Ind

Argument M
AREP M
Shift 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.

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.

Argument

Table 40 — DX Finished

Parameter name Ind
Argument M
AREP M

61158-5-3 © IEC:2007(E)

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

AR
Thi

6.2.2.3.

The s¢

the DH

Table 4

Argum
The ar

AR
Thi

Status
5.parameter indicates the status of the Isochronous Mode.

Thi

EP

15

SYNCH event

rvice SYNCH Event indicates to the application of the DF

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

ped to

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.j.2 Characteristics of a DP system with isochronous mode fy
6.2.2.4.2.1 Basic behavior of input and output data in the isockronhog
A DP gystem operating in the Isochronous Mode provides the followi s (s fied at

data rgtes above 1 000 kbit/s and isochronous DP cycles between 800N

- |all DP-Devices taking part in the Isochronous ) 3 s their
internal clock system with the synchronization n S ith the Isochfonous

- |all DP-Devices taking part in the Isochrenols Mgd i ity have to be |on the
same network (Isochronous Mode functiqnak iple networks is not pgssible;

- |the jitter of SYNCH-Event.ind is les 2\ itters~within DP-slave is assumefl as 0)
- |in each DP cycle optionally an\ ac i full length on the MS1 AR may be
included (request of smplished if the there is enough {ime to

process the servic 4 Isochronous DP cycle has to be started

the opgration of a DP

puer:oses is possib
time). @

In a PP syste v 8 ronous Mode functionality DP-slaves with| basic
functiopality can ke Use & jon with synchronized DP-slaves. The Isochronoug Mode
functiopality teterates a

ame network for configuration or diggnosis
those services should be included in th¢ cycle

- [fault Wwonization messages (SYNCH); the synchronization message may be
distt the.DP“master (Class 1) at the generation or at the conveyance to the DP-

message produced by the DP-master (Class 1) and if present by network devides like
—this—i . . s c DP-
master (Class 1))

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

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

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

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

mechanism.

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

DP-slave.

6.2.2.4.2.2

Telegram sequences of a DP system operating in the isochronous mode

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

the next SYNCH.

5YNCH

Cyclic
Service
1

DX

For thg

Tpx (Data eXcha

The time Tpx
fieldbug DP.

Tpp (Qatae
The time

DP cydle consi

- [SYNCH-

Event

Cyclic
Part

Cyclic

Service
n

DX

Acyclic
Service

MSG

T

MSG

Acyclic

Service

MSG

1) of

ronous

- cyclic services (DX)

- acyclic services (MSG)

spare time (RES)

TMmsG (Message Time)

The times T\pSG may elapse to handle all acyclic services on the MS1 AR (TMSG1) and MS2
AR (TmsG2) of fieldbus DP as well as all other DL-services with Service_class = low. These
acyclic services shall be executed after the cyclic services. To ensure an Isochronous DP

cycle this part shall be limited.

TsH (Shift Time)
This time shall be calculated with Tmeasured cycle — TDP. The shift may be caused due to
the following reasons:
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- delayed sending of the synchronization message (SYNCH) at the DP-master (Class 1)
inexact calculation of the time Tpp at the DP-master (Class 1)
The maximum value of this time (maxTgH) 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.

Jitters
Jitters may be caused due to the following reasons:

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

drifts anhd-compensate-sianallossesltshallbe used-as-a-baseforgualitvassurance)
o ) < 4 7

- [transmission rate dependent jitters (jitters < 1 tg|T for the nd the

network components between)

implementation dependent reaction time in the sending and rece ' etwork
components between

The following changes of Tpp are not part of the Jitt

- |maximum deviation of Tpp in th ¢ i DP)
- |losses of clock signaling
- |deviation changes due to temperattire and s inute)
SYNCH is sent too late
RES (§pare time)
This part is defined as nd the

Token handling and the ne A (RES)
depends on the ice N 1 -

6.2.2.4.2.3

Figure|16 shows ime ati and 3
DP-slayes op i '
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|DP-master (Class 1)

-
1 T marc | |
I I
1 1
I
1 Tor
I Application-Tasks (1, 2, 3)
1 1
| Twm AT1 AT2 AT3 |
1 1
e e e e e e e e e e — - —_——_— -
1 2 3 /{
SYNCH |DX DX DX MSG RES S
usG AL QK

_——— ——— " —— —]

DP-slave 1
Figurel 16 — Additional time reldti i stem operating in isochronousg mode
For the Isochronous A definitions for the application relationshigs shall

be applied.

Ti_mIN (Minimum

This ti

imum time necessary to get and update the Inpyit Data

the acquisition and update of the Input Data object in a DFP-slave
operating in ode and may be calculated by the configuration tool. This ftime is
chronous DP cycle.

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

To (Output Time)

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

Tm (Master Time)

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

set by the application in the DP-master (Class 1) according to Ty > Tpx. If the time Ty is set

to 0 (special case) the DP-master (Class 1) may process input data conveyed a complete
Isochronous DP cycle before.
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TMAPC: TSAPC (Master Application Cycle Time, Slave Application Cycle Time)

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

— TMAPC 2 TDP =2 TSAPC

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

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

Isochrg
also sui

— at 4

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

the deyi

In the

time offset)

model
e time

Bry.

ividual

D data

hay be

procesged in each Isochrohous
DP-master (Class 1)
Appl-Task 2
Q\r‘}\ EXIBE AT 1|AT 2 AT 1|AT]2
\\ J e/
AN
Syn ~Dx\‘&§ R§>ﬂc DX [DX |MSG/ |Sync|DX |DX |MSG/|Sync|DX |DX |MSG/R|Syhc
ch E RES |h RES |h ES h
\) ’
DP-slave T To

Figure 17 — DP system with optimized isochronous DP cycle

Figure 17 shows a DP System where the sequence of the acquisition and conveyance of the
Input Data, processing of the application task and the transfer and output of the Output Data
are optimized. This optimization reduces the necessary cycles to perform a complete control
loop to less than 3 Isochronous DP cycles and is characterized by the following phases:
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- Phase 1: acquisition and update of the value of the Input Data in the DP-slave

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

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

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

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

Optimjzation in the DP-slave (Tj)
The adquisition and update of the value of the Input Data of all invo 8 uld be
done gt the end of each Isochronous DP cycle as close as pgs to & 3 de the
most agtual values of the Input Data.

Optimijzation in the DP-slave (TQ)

The oytput of the value of the Output Data of all inyolved ~ at the
end of[the cyclic part (DX) of each Isochronous DF 6 sure to

Optimjzation in the DP-master (Class

The prpcessing of the application tasks i the DR 1) may be shifted at the end
of the [cyclic part of the Isochronous D the parameter Tp. At this time the
values|of the Input Data of all involve een update in the DP-master|(Class
1). The¢ processing of thg” application -master (Class 1) has to be finished
within |the actual IsochronQus™\{ ide new values for the Output Datg of all
involvgd DP-slaves to hronous DP cycle.

6.2.2.4.3 App
functiona

Two d G g the interface between the DP Application Layer and the
applicgti master
(Class

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

6.2.2.4.3.2 Buffered synchronized isochronous mode

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

At first the application shall read the value of the Input Data with the Get Input service and
shall update the value of the Output Data of the DP-slaves with the Set Output service. To
inform the DP Application Layer to change the intermediate buffer the application has to set


https://iecnorm.com/api/?name=1a96809c87629a2e0b5fef7667e5c1bd

61158-5-3 © IEC:2007(E) -91 -

the parameter Final of the Set Output service to TRUE at the update of the last DP-slave. The
DP Application Layer exchanges the intermediate buffer at the end of the current Isochronous
DP cycle. The application shall wait for the next SYNCH indication to start the next application
cycle. The application has to ensure the right sequence of interactions.

Figure 18 illustrates the Buffered Synchronized Isochronous Mode at the DP-master (Class 1).

Final=FALSE)

A Get lnput (SI3)

Set Output (SI. 1,

Set Output (SI. 2,
Final=FALSE)

| _Set Qutput (S| 3

SYNCH.ind

A_Get Input (SI. 1)

— | e — | — o — o — = m— = m— = o el — o — — o — o —

DP Applicatio
Layer

Final=TRUE)

intermediate buffer A intermediate buffer A

We buffer B

A

8

intermediate buffer B intermed>buffe B

V7 ol
\Mmfer B

intermediate buffer A

DX 1 DX2 DX3 SYN

Fi

interm
%\sz DX 3 SYN
CH

DX 1 DX2 DX

The H is characterized by a well defined sequepce of
interac and the DP Application Layer of the DP-master (Class 1).
The DF jcation\Layerprovides means to supervise the proper sequence of interacfjons of
the applicati soghronous DP cycle and informs the application in cpse of

errone

Figure i e Mechanism of the Enhanced Synchronized Isochronous Mode.
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Set Output.cnf(-) Set Output.cnf(+)
Get Input.cnf(-) Get Input.cnf(+)
Application |
™ ™
DP
Application
Layer access denied valid area of access access denied
SYNT DX T [DX 2 [DX 3 [MSG RES SYN— DX T [DX2[D MSG
CH CH /“\
Figure 19 — Enhanced synchronized isochronous mode at th ter\cldsg 1)

This mechanism requires enhanced processing perform tion tasks|and a

very clpse synchronization between the application and

6.2.2.j.4 iQ mode
6.2.2.4.4.1 General
The bs Data and PLL state machine in

case O

There
interac|

put Data objects. Figure 20 shojws the

SYNCH_Ir¢

Input

'SYNEH Lind <

\ pStop L.ind
< L Start Lind Set Input.reg/cnf
Start O.ind

\A\> SYNCH O.ind
’ Output

Output Status.req

New Output.ind Get Output.reg/cnf
SYNCH Event.ind
Started.ind
Stopped.ind v

Figure 20 — Input, output and PLL state machine interaction

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

The main functionalities of the Output Data state machine are:

Check

Transfer the received Output Data to the application on time.

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

the Masters Sign of Life (MLS).

at To-

The mJain functionalities of the PLL state machine are:

Generation of a Pulse Scheme for the local application

The synchronization primitive (SYNCH) is conveyed

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

Drift compensation

multicdst with fixed settings of the parameter Gro : ixol Command

Freeze
and/or|Sync.
The syinchronization (SYNCH) indicat ¢ icati e~DP-slave may jitter, hay be
lost at|the conveyance to the DP-slave eceived too late because the DP-master
(Class|1) has sent the synchronizatig 2 f\in time. A PLL (built in hardware or
softwafe) shall be used in the DP-slave igimize Mthe jitters and phase shifts |of the
synchrpnization message gnd to compe 3s of synchronization messages and may
reduce| the possible variatj i o a value the DP-slave operatind in the
Isochrgnous Mode ca ) he vacgadion exceeds a certain limit the application| of the
DP-slaye will leave the i-€hange to a safe state.
The PUL in the D@}a * following situations
- [The jitters<of oh message at the DP-slave have to be smoothed|by the
PLL. If N ertain limit, the PLL will recognize a lost clock.
- |Synchxonizatiq és lost due to bus disturbances (the multicast may jhot be
rgtri
- |Drift -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 firstWindow, which is at least TpLL_w*n1+Tpp*n2 (n1>1, n2>0,0003]. If the
fellowing SYNCH are within the Window, die local Tpp will be adjusted and the(size of

the Window shall be reduced until the window has the size of TpLL_w. The PLL shall
enter the normal Operating mode now. Additional Drifts due to temperature change or

ageing will be adjusted in the normal operating mode. Drift changes or Jitters

should

result in a small change of the Tpp. To minimize changes in Tpp drift changes and

Jitters shall be limited.

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

6.2.2.4.4.21 Primitives exchanged between the AL and the PLL state machine

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

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

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

Output

6.2.2.4.4.2.2 Primitives exchanged between the use

Table 4

Data object (see 6.2.2.3).

4 show the primitive exchanged between the User.and\the R ate machine.

Table 44 — Primitives iss byghg\} t t LL state machine

of the

e

Primitive Name Source \Aiso\i par ete / Functions

SYNCH Status.ind PLL tatus Reports change of Operation Mode,
Warnings and Errors

PULSH.ind PL Signal for Application Process jo start
a new cycle. This signal can b¢g
subdivided from TDP.(see Figufe 16,

C\\ TSAPC)
The pprameter @ e Yrimitive SYNCH Status.ind reports the d|fferent

operat

on mode ch es,\ya

<\ Table 45 — Allowed values of Status

rrors. Table 45 shows the allowed values of Sflatus.

Vé{th\ ¥ S\ourée\ Meaning

PLL_STPP RN PLL is stopped Device has to be resynchronized

PLL_SYNCH_ERR PQ_ PLL detects Synchronization Errors and has to be resynchronized
PLL_SYNGHED PLL PLL is synchronized with the Masters SYNCH
OUTPUT—SEQUENCE—TOutput—TOutputdetectsSequence—errors{Votatiomrofthesequence—SYNEH=>New

Output > SYNCH_Out)

OUTPUT_RESETMLS |Output |Output MLS check detects MLS errors and resynchronizes MLS

OUTPUT_RUNMLS Output [Output MLS check detects MLS in sequence

6.2.2.4.4.2.3

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

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

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

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

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

Primitive Name Source Associated parameters unctlo
SYNCH Out Output Pass th tput uffer to the Qutput
User Data
6.2.2.4.4.2.5 Primitives exchanged between the output \\& PLL state

machine

Table 48 and Table 49 show the primitive exchanged betw e) Output state machipe and

the PLL state machine.

Table 48 — Primitives |ss<a\b\& to he state machine
Primitive Name Source océ\h\;{ara\%ters Functions

Start_@.ind (‘\ \ > Start Output Data processing

SYNCH_O.ind \) Trigger Signal for Output Data
Processing

Table<49>% y the output to the PLL state machine

Primitive Name A%ociated parameters Functions
Output| Status.req tp\\)\/%tatus Report Status of Output Data
processing

S Wthe primitive Output_Status.req reports the different warnings

Table 56—showsthe plilllitivt: cxbilangcd betweenthe illput statemachime—and—the—PHL 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_I.ind PLL Trigger Signal for Input Data

Processing
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.4.2.7 Primitives exchanged between the input state machine and the output
state machine
51 shows the primitive exchanged between the Input state machine and the Output

state machine.

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

Primitive Name Source Associated parameters Functions

Start I.

ind Output Start Output Data processing

6.2.2.4.4.2.8 Primitives exchanged between the AL and the output’s

Table !

b2 shows the primitive exchanged between the Output state m

Table 52 — Primitives issued by the output state chine\tothe AL

Primitive Name Source Associated parameterﬁ/\ \\ Fth\ctic}r{

Get Oy

tput.req Output AREP \ \/

Table !

b3 shows the primitive exchanged betwee AL an OUM machine.

Table 53 — Primitives iss@y\ e AL to't th ut state machine

Primitive Name Source (Associate\\;}akam ers Functions

Get Oy

New O

tput.cnf RE
Output Bata
}i%\Flag
&
L

Ltput.ind (\

f7
&>

6.2.2.4.4.2.9

Table 4

changed between the input state machine and the AL

b4 sho ri hanged between the Input state machine and the AL.

Q&Ie\&P imitives issued by the input state machine to the AL

Primitivet'Name \ Source Associated parameters Functions
Set Indut.req Input AREP
Input Data

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

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

Primitive Name Source Associated parameters Functions

Set Input.cnf AL AREP

6.2.2.4.4.3 Local variable definitions of PLL

AREP
This lo

cal variable contains the AREP which represents the application relationships.

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

count_error

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

RUN

This logal variable indicates that the Output State Machine is already &

cnt

This logal variable contains the current value of the segment cé

seg
This lo

Timer\

This Io
the be
there i

The VT
Timer

This Id
PULSH

hd and
ind. If
event.

bn two

6.2.2.4.4.4

This lgcal consta a time
interval.

N_errg
This Id
success.
synchr

ization
bte an

m
This logal*¢onstant 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.
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.

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

6.2.2.4.4.6 PLL state diagram

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

6.2.2.

Table

Wait_Start PLL

61158-5-3 © IEC:2007(E)

‘15

1' T
any_state

Sl
12 d

=2
SN

D)
it next SYNCH
w 7,18
10,1

/» Wait_Operate
157

Figure 21 — PLL state diagram

L

4.7 P ate table

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

Current State

Event
ICondition
=>Action

Next State

Wait_Start_PLL

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

Wait_Start_PLL

any_state

Started.ind(AREP)
=>

W := first_Window

Wait_first, SYNCH

Tap_n .= Tdp
RUN:=0
count_error := 0

S

any| state

Stopped.ind(AREP)

=>

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

Wait® Stak_PLL

any| state

Output Status.req(Status)

=>

SYNCH Status.ind(Status)

if (Status = OUTPUT_RESETMLS) Stop_|.j d end|f

any}étate

Walt_first SYNCH

SYNCH Event.ind(AREP, Status)

=>

start TimerW(Tdp_n-W),/\

Wait_Startup

Wajt_Startup

SYNCH Event.ind(ARER, Stat
/count_error < e_limit

=>

count_error := count_error + 1

Wait_Startup

Wajt_Startup

>(>

SYNCH Event md(ARE Stat s)

Wait_first_SYINCH

Waijt_Startup

N\

Wait_next_SYNCH

Wajt_next SYNCH

/

YN H E\)Gm/nd(AREP Status)
> llw
dp xz= adjust_Tdp(Tdp_n ,(TimerW-W))
=reduce_Window(W)
art TimerW(Tdp_n-TimerW)

Wait_Startup

10

WT_next_SYNCH

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

Wait_Operate

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



https://iecnorm.com/api/?name=1a96809c87629a2e0b5fef7667e5c1bd

- 100 —

61158-5-3 © IEC:2007(E)

Current State

Event
ICondition
=>Action

Next State

12

Wait_next_ SYNCH

TimerW expired
/count_error = e_limit

=>

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

RUN :=0

count_error :=0

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

Wait_first. SYNCH

13

NANLOLL

Wajt $ ONL
T IeXtT— o INeTT

T;IIIUII"' < '.I;IUd
/ent<m

=>

cnt:= cnt+1

Start TimerP(Seg)
PULSE.ind

\VAV'G;t_I IUI\t_S\I, JC H

AN

14

Wajt_next SYNCH

TimerP expired
/ent=m
=>

PULSE.ind

@MYNCH

15

Wajt_Operate

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

=>

count_error := count_error + 1

Wait_Startup

16

Waijt_Operate

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

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

Wait_Startup

(\\x

17

Waijt_Operate

S
S

Wait_next_SYNCH

18

Wajt pe\m%

/A

Status := PLL_SYNCHED
t:=1

Seg = (Tdp_n)/m

Start TimerP(W+Delay)

Wait_next_SYNCH

RUN—1

Start TimerW(2*W)
Start_O.ind

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

19

Wait_Operate

TimerP expired
/ent<m

=>

cnt:= cnt+1

Start TimerP(Seg)
PULSE.ind

Wait_Operate

20

Wait_Operate

TimerP expired
/ent=m
=>

PULSE.ind

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

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

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

MLS_error_counter

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

TMAPC_counter

This lgcal variable contains the current value of the number of
update].

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

MLS_State

This lokal variable contains the value sub

Possibje values are:

- Wafit_first MLS Start-up of MLS
- |Wait_next_MLS
Wait_MLS Wait fg

O_Buffer
This Ic

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

3t MLS

ptional
State

nd the

transfer of the Output Data to the OutputState Machlne

6.2.2.4.4.9 Local constant definitions

limit

nd the

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

n

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

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

MLS_factor
This local constant is used define the number of cycles between increments of MLS.

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

6.2.2.4.4.10 Local function

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

6.2.2.4.4.11 OUTPUT state diagram

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

Wait-Start

=

X

Wait_New_Outp (

=N

ANA
\\_/ any_state
%

A

Wait_Outp

14,15 56

Check_MLS

Figure 22 — OUTPUT state diagram

6.2.2.4.4.12 OUTPUT state table

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

Current State

Event
ICondition
=>Action

Next State

Wait-Start

SYNCH_O.ind

=>

Start Timer(To-To_min)
Start TimerTo

Wait_New_Outp

Wait-Start

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

=>

wrong_output_upd= wrong_output_upd+n

Wait-Start

Wait-Start

New_Output.ind (AREP, Clear Flag)

Wait-Start

/wrong_output_upd = limit

=>

Status := OUTPUT_SEQUENCE
Output_Status.req (Status)

C

I\

Waijt_New_Outp

New_Output.ind (AREP, Clear_Flag)

=>

/\
if (wrong_output_upd>0) wrong_output_upd= wrong_outpudthX\

W_min)

Wajt_New_Outp

Timer(To-To_min) expired
/wrong_output_upd < limit

=>

wrong_output_upd= wrong_output_upd+n

Chedk_MLS

Wajt_New_Outp

Timer(To-To_min) expired
/wrong_output_upd = limit
=>

Status := OUTPUT_SEQ
Output_Status.req (Statu

E

Check_MLS

Wajt_(To-To_min)

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

3
A
(

Wait_Outp

Walt_(To-To_min)

Wait_(To-Tq_min)

Walt_(To-To_min)

<

Wait_(To-Tg_min)

10

Wajt_To

Wait-Start

11

Wajt_To

Wait_To

12

Wajt_To

New_Output.ind (AREP, Clear_Flag)
wrghg_output_upd = limit
=>

Status := OUTPUT_SEQUENCE

Wait_To

OrbioritbCobad (Chot o)
Sutptt—Statasreg{(Statusy

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

IMLS_State = Wait_first MLS

=>

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

Wait_To

17

Check_MLS

/MLS_State = Wait_next_MLS
TMAPC_counter < MLS_factor

Wait_To

MLS_State := Wait_next_MLS
inc(TMAPC_counter)

18

Ch

bck_MLS

IMLS_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 +

)

ait)

19

Ch

bck_MLS

IMLS_State = Wa|t next_MLS

=>
MLS_State := Wait_first_|
Status:=OUTPUT_RESE

Wait_To

20

Ch

bck_MLS

gtart_counter)

Wait_To

21

Ch

bck_MLS

gﬂ} State = Wait_next_MLS
Buffer.MLS = inc_LS(old_MLS)

& TMAPC_counter = MLS_factor

Wait_To

&-MLS—start—counter—h—MLS
=> - - -
MLS_State := Wait_MLS
Status:=OUTPUT_RUNMLS
TMAPC_counter:=0
MLS_error_counter:=0
old_MLS:=0O_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

AL it — \A/oit AL O
TViCO—otate \AA-LLEmA L=

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 [Chgck_MLS Wait_To
/MLS_State = Wait_MLS
O_Buffer.MLS = inc_LS(old_MLS)
& TMAPC_counter = MLS_factor
=>
MLS_State := Wait_ML
TMAPC_counter:=0
if (MLS_error_counter >0) MDS_error_ceunterss MLS™
old_MLS:=0_Buffer.MLS
6.2.2.4.5 %
For pefformance reasgns & ata object should be transferred on ¢hange
) smission. The speed and the jitters of this| action

as fasf| as possiblg to
is a performanc

For highly synchponix S tHis action should be executed always at the
moment of time b ommand. This requires that a Freeze Command

sent cyclically

6.2.2.4.6 tdata state machine description for isochronous mode

6.2.2.4.6.1
AREP

Locakvariable definitions of input

This logal‘wariable contains the AREP which represents the application relationships.

same
will be

SLS

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

I_Buffer

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

Update of SLS is a NULL Operation.

TimerTix

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

transfer of the Input_Data to the AL.
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Timer(TDP-Ti)

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

6.2.2.4.6.2 INPUT state diagram

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

Y

Wait-Start

v

Wiait-Sy nc

v

5
( \Q) 4
>

Figure 23 — INPUT state diagram

any_State

6.2.2.4.6.3 INPUT state table

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

# | Current State Event Next State
ICondition
=>Action
1 Wait-Start Start_l.ind Wait-Sync
=>
2 Wait-Sync SYNCH_Ll.ind Wait_(TDP-Ti)

=>
Start Timer(TDP-Ti)
Start TimerTix

3 |Wait_(TDP-Ti) |Timer(TDP-Ti) expired Wait_Tix
SYNCH._In f\
4 |wdit_Tix TimerTix expired N WA Tnpdt
=>
Input_Data:= |_Buffer Q
Input_Data.SLS:= inc_LS(SLS)
Set_Input.req (AREP,Input_Data) (\
5 W4it_Input Set_Input.cnf(AREP) @ \\ \ %it-Syn:
=>
6 any_State Stop_l.ind N Wait_Staft
=>
SLS:=0 Q
6.2.3 Diagnosis ASE Q
6.2.3.1 Overview
In the DP Application Layep~environ i iSASE of a DP-slave contains Diggnosis
objectq that are used to ault Application Process of the DFP-slave
and th¢ modules which\are spfiguration. The Diagnosis ASE defines attribptes of
the Diggnosis objects jand proyides a“set © services used to set and get their yalues.
The following Di@}o .
— Deyice RelatedDi
— Status object
— Mogule St
— DXB-Link
— Idepti
— Channel
The application of a“DP-slave may provide the value of one or several Diagnosis objects to
the M30AR. The DP-slave shall provide only the values of those Diagnosis objects|whose
values "have changed since thefr tastprovision. The DP-stave may indicate (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 cnneie nhjnnfe of a Qingln DP-slave

The DRP-master (Class 2) communicates via the MS0 AR with the Diagn® i single
DP-slape.

Furthefmore additional Diagnosis information (attributes of the j ided by
the DH Application Layer as parameters of the Get Slave Diag » e Diag
servicsg.

The fogrmal description of the various Diagnosis ob i by a

descrigtion of its services.

6.2.3.2 Diagnosis class specificé
6.2.3.2.1 Device related diagnosi
6.2.3.2.1.1 Template

The Dgvice Related Diagno

DP ASE:
CLASS Devj
CLASS|ID:

PARENT CLASS:
ATTRIBUTES:
1. (m)
2 (m)

. elated Data Description
SERVICES:

1. ( e/Slave Diag
2. (A Get Slave Diag
3. (0) Read Slave Diag
4. (o) New Slave Diag
6.2.3.2.1.2

Implic|t

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

Device Related Data Description

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

6.2.3.2.1.3 Invocation of the device related diagnosis object

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

Device Related Diagnosis objects shall not exceed the total length of 62 octets. The
attribute Device Related Data Description has to be set accordingly.

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

6.2.3.2
6.2.3.2

This cl
related
modulg
modulg
modulg

The Id

DP ASE:

CLASS|
CLASS|
PAREN
ATTRIE
1.

2.

2.1.
SERVI(

2 Identifier related diagnosis class specification
2.1 Template

ass specifies the state of the modules which are part of the configuration. Each bit is
s € felated

exists or no module is placed. A bit set to TRUE indicates a(module fanlu e. If a
failure exists, the values of the Input Data object and/or the Ou K of this
are set to the default value by the DP-slave.

pntifier Related Diagnosis object is described by the follg

Diagnosis ASE
Identifier Related Diagnosis
ID: not used
T CLASS: TOP
UTES:

(m) Key Attribute:  Implicit
(m) Attribute: List of Idenrifi
(m) Attribute:
LES:

(m) OpsService:
(m) OpsService:
(o) OpsService:
(o) OpsService:

.2.2 Attrib

plicitly

t
tribute I@t
ed by the sé

ijst attribute indicates the state of each module. E.g. if the first
first element of the List of Identifier Status has the value 1.

Fable-59—tdentifi ot

Value Meaning

0 Module in operation.

1 Module not in operation.

6.2.3.2.2.3 Invocation of the identifier related diagnosis object

For the invocation of the Identifier Related Diagnosis object the following rules shall be
considered:
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- Only one Identifier Related Diagnosis object shall be invoked in a DP-slave.

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

6.2.3.2.3 Channel related diagnosis class specification
6.2.3.2.3.1 Template

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

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

1. (m) Key Attributes: Identifier

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

4. (m) Attribute: Error Type
SERVICGES:

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

6.2.3.2.3.2 Attributes
Identifjier
This key attribute is composed of Identifie S annel Number to indicgte the

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

Channlel Type
This aftribute indicates

related.
The allowed valuega

the Channel Related Diagnosis object is

hle 60 — Channel type

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

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

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

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

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

The allowed values are shown in Table 62.

Table 62 — Error type

Value Meaning
1 short circuit
2 undervoltage
3 overvoltage \ x
4 overload /
5 overtempe;ai\u;\e ﬁ/ R
TN A
7 upper limit valve,exceeded
8 )éver INNueNeede
O CTaANND
16-t0 \QanB(Qtyre( s}scific

N \re)
e channel xelated diagnosis object

hanne|

6.2.3.2.3.3 Invoca

invocat@

For the
bred:

consid

Severdl Channel R 3 gbjects may be invoked in a DP-slave.

6.2.3.2.4 ’ Nass specification
6.2.3.2.4.1

The status,model allg
(Class|1)_The status model is slot based.

s the transfer of status messages from the DP-slave to the DP-

lated Diagnosis object the following rule shall be

master

A Status object is described by the following template:

DP ASE: Diagnosis ASE
CLASS: Status

CLASS ID: not used
PARENT CLASS: TOP
ATTRIBUTES:

1. (m) Key Attributes: Identifier

2. (m) Attribute: Status Specifier
3. (o) Attribute: Status 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
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This key attribute is composed of Slot Number and Status Type to indicate the number of the
slot and the status type.

Allowed values for Slot Number: 0 to 254

The allowed values for Status Type are shown in Table 63.

Table 63 — Status type

StatustIlSpecifier
ribute specifies additional status information.

This a

The all

Statu
This a
Recorg
used.

Value Meaning
1 Status Message
32-126 | Manufacturer Specific

owed values are shown in Table 64.

Data Description

6.2.3.2.4.

For thg

Table 64 — Status gpecifier

Value

eanny” [, 1)

no}ugt%e{ diffe\,\Rentia\'Qn

tus }ggé'%s

s>
O

DN or a
51is

5 Data

A Stat

Degcription has™td be set accordingly.
6.2.3.2.5 Module status data class specification
6.2.3.2.5.1 Template

This class specifies the status of the modules which are part of the configuration.

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

DP ASE:

CLASS: Module Status Data
CLASS ID:

PARENT CLASS:

ATTRIBUTES:

1. (m) Key Attribute:

2. (m) Attribute:

3. (m) Attribute:

not used

Implicit
Status Specifier
List of Module Status

Diagnosis ASE
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3.1. (m) Attribute: Module Status
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
6.2.3.2.5.2 Attributes

Implicit

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

the services.

Status Specifier

This affribute specifies additional status information.

The allowed values are shown in Table 65.

Table 65 — Status specifier

Value Meaning
0 no further differentiati&r\
1 status appears
2 status dlsa);;{ekrs S ] $

List off Module Status

Module Status
Thig attribute specifies additional statu
the|list contains the status\of the Tikst

The¢ allowed values| axe s

odule status

hent of

<
N

\ \/\ Meaning

N\
0 |datav id\\

uts\no ccessiblevdr outputs cannot be set, e.g. due to short circuit or overload)

1 %a\t; invalid--'signakerrop: the data of the corresponding module are not valid due to an erro
(i

2\ da 'ang module: the data of the corresponding module are not valid, due to a
‘m@n moyuleMw’place

no module’in place

3 datw no module: the data of the corresponding module are not valid because there

6.2.3.2.5.3 Invocation of the module status data object

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

- The Module Status Data object shall be used only if the device attribute DPV1 = TRUE.

- Only one Module Status Data object shall be invoked in a DP-slave.

The Module Status Data object shall not exceed the total length of 59 octets.
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6.2.3.2.6 DXB-link status class specification
6.2.3.2.6.1 Template

This class specifies the status of the DXB-Links (Publisher/Subscriber relationships)
contained in the DXB-Linktable at the Subscriber.

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

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

- [the DXB-Link Status object shall be omitted if the DXB-Linktable w, ed-asl|invalid
(e. g. receipt of new parameterisation data without a DXB-Linkt

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-Ljnk Stat
3.1. (m) Attribute: Publisher Address
3.2. (m) Attribute: Link Status

3.3. (m) Attribute: Link Error
SERVIGES:

1. (m) OpsService: i

2. (m) OpsService:

3. (o) OpsService: 2

4. (o) OpsService; 2

6.2.3.2.6.2 Attrib

Implicit @
The atfribute Imphieit 4

servicdgs.

Statu
This astll i

The allowed™

by the

Table 67 — Status specifier

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

List of DXB-Link Status
This attribute is composed of the following list elements:

Publisher Address
This attribute indicates the DL-address of the corresponding Publisher.

Attribute Type: Unsigned8

Allowed values: 0 to 125
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Link Status
This attribute indicates the status of the related DXB-Link.

The allowed values are shown in Table 68.

Linlk Error

Thi

The¢ allowed values are shown in Table 69.

Table 68 — 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

< o PSS e o Corrlo aratide
'JCIIUIIIIUU Uullllu arc 1dot VVGL\JIIUUS CUTTur vt \IVVU}, urc OouuvuouUTIiTuTT 1
indicate detailed information about the reason with the attribute Link Err

N

5 attribute indicates detailed information about the failure of the related Li

Table 69 — Link er

Value Meani@g \/

0 | unspecific /& \\// /\\ \>

1 wrong length; the length of the In ta of\the R I|sher is)not in alignment with the
value of the attribute Input Da Len h Rublisker of the related DXB-Link Entry

6.2.3.2.6.

For thg i

The D
DX

6.2.3.3

6.2.3.3.

The DXB-Ligk § o) shal beysed only if the device attribute DPV1 is
TRUE.

This se¢rvice jshall be”used by a DP-slave to pass the values of the Diagnosis objects|

DP Ap

blication Layer. The overaII transmitted diagnosis information shall not exceed th

length

set to

List of

to the
e total

pdates

the local buffer. Accordlng to the buffer to buffer characteristics of the MS0 AR the following
behavior is possible:

The Set Slave Diag requests come faster than the contents of the buffers are
transported over the network. In this case not each value of the Diagnosis objects
provided with the Set Slave Diag service is conveyed over the network. Only the latest

values are transported, others are locally overwritten.

The Set Slave Diag requests issued slower than the contents of the buffers are
transported over the network. In this case the values of the Diagnosis objects provided

with the Set Slave Diag service are conveyed more than once over the network.

If the Set Slave Diag requests are issued synchronous with the transport of the contents of
the buffers each value of the Diagnosis objects provided with the Set Slave Diag service

are

conveyed over the network.
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This service shall only be used in conjunction with the MSO AR.

Table 70 shows the parameters of the service.

Table 70 — Set Slave Diag

61158-5-3 © IEC:2007(E)

Parameter name

Req

Cnf

Argument
AREP
Ext Diag Overflow

9 SN

Ext Diag Flag
Ext Diag Data
Device Related Diagnosis Data
List of Identifier Status
Identifier Status
List of Channel Related Diagnosis Data
Identfier Number
Channel Number
Channel Type
10 Type
Error Type
List of Status Data

Slot Number

ist’of DXB-Link Status
Publisher Address
Link Status

Link Error

Argument

Revision Number

Result
AREP

C§§§§§C§§§C§§§§Eé@i/%%/iccoiiii

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

AREP

This parameter is the local identifier for the desired AR.


https://iecnorm.com/api/?name=1a96809c87629a2e0b5fef7667e5c1bd

61158-5-3 © IEC:2007(E) - 117 -

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 71.

Table 71 — Ext Diag Flag

Value Meaning

TRUE There exists at least one important diagnosis (such as short circuit).

AN entry nas 10 DE present in the Diagnosis objects (Device Related 0SS
objects, ldentifier Related Diagnosis object, Channel Related Dlagn sis objects,
Status objects, Module Status object).

FALSE No important diagnosis entry exist.
If the attribute value is FALSE, a status message (for exa pI su pI volta e
may be present in the Dlagn03|s Data, or there exists ng'Di is The
meaning of this status message is application specmc

Ext

Thip

val

Allg

NOTE
Ext

Thip

Diag Overflow

List of I
This paramgte

This parameter contains the value of the attribute Identifier Number of one G

Related ningnncie nhjnr\i‘

Channel Number
This parameter contains the value of the attribute Channel Number of one C
Related Diagnosis object.

Channel Type
This parameter contains the value of the attribute Channel Type of one C

Related Diagnosis object.

10 Type

hannel

hannel

hannel

This parameter contains the value of the attribute 10 Type of one Channel Related

Diagnosis object.

Error Type
This parameter contains the value of one Channel Related Diagnosis object.
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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 Type
This parameter contains the value of the attribute Status Type for one
object.

Status Specifier

007(E)

Status

Status

Status

This In:\r:\mnfnr cantains the value of the attribute Status Qpnr‘ifinr of one

object.

Status Data
This parameter contains the value of one Status object.

Module Status Data
This parameter is composed of the following subpara

Status Specifier
Recifier of the
Status Data object.

List of Module Status

This parameter
Statu

This paa

Status

Link Status

VMiodule

VMiodule

B-Link

of the

This parameter contains the value of the afttribute link Status of the DX

B-Link

Result

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.

This parameter indicates that the service request succeeded.
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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 MS0 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 72 shows the parameters of the service.

Table 72 — Get Slave Diag

Parameter name

Cnf

AN

A

A +
HGEReRT

AREP
CREP

Result(+)
AREP
CREP
List of Diag Data
Prm Req
Prm Fault

Cfg Fault

Not Supported
Station Not Ready

ae Response
Lock

Ext Diag Overflow

Ext Diag Flag

Ext Diag Data

D

)7

N

S

Device Related Diagnosis Data
List of Identifier Status
Identifier Status
List of Channel Related Diagnosis Data
Identfier Number
Channel Number
Channel Type
10 Type
Error Type
List of Status Data
Slot Number

ST cgLg g Cc=z2CcCcogggEgEgEg<cEEEETEETE<ZETEZE<LETE:RECRS«®E
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Parameter name Req

Status Type
Status Specifier
Status Data
Module Status Data
Status Specifier
List of Module Status
Module Status
DXB-Link Status

NS

Status Specifier

List of DXB-Link Status
Publisher Address
Link Status
Link Error

Red Diagnosis

Red Status

Seq Number

%%;%i\zcz§§cgzzg

Function

N

Primary Reque

MS1 Command

(g

W 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

=T =2 22 L L2222 »m 2 EEZEEZITEZCZEZEZCZEEZEEZEZEEZITECEECEEZLZTEELEEEE K
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Argument

The ar

AR
Thi

CR

Resul

This selection t

Lis|
Thi

If tIis parameter is

Parameter name Req

Data Exchange
Master State Clear
DL Initialied
TOH started

Red Status2
Role
HW Defect

Data Exchange

Master State Clear
DL Initialised
TOH started

Revision Number

Result(-)
AREP
CREP

N
S Qh ervice request.

%p&)ﬁ\gggzzgzzzg

gjument shall convey the servict

EP

EP

+)

veter’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 entry 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.

Station Not Ready
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.
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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 MSO ARL entry of
a DP-slave.

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 t
a DP-slave.

ntry of

Ident Number
This parameter contains the value of the attribute Ident
of a DP-slave.

| entry

Deactivated
This parameter contains the value of the attribuje i ; d CRL

This parameter contains the value ki i related

Invalid Slave Response

This parameter contains the of the

Master Lock
This parameter ave is locked by a DP-master. If the Master
ave is locked by another DP-master. |If the

Lock par te JUE :
paramete S [ is net locked by another DP-master (Class 1).

ains the value of the parameter Ext Diag Overfloy of the
if not all delivered values of the Diagnosis objedgts are
& confirmation. This parameter contains the value |of the
lag Overflow of the related CRL entry of the correspondent DP-sjave of
(Class 1) if not all delivered values of the Diagnosis objegts are

NOTE 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 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:
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Identifier Status
This parameter contains the value of the attribute ldentifier 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:

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 atfribute Channel Number of one

Channel Related Diagnosis object of a DP-slave.

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

Clhannel

10 Type
This parameter contains the value of the <3
Related Diagnosis object of a DP-slave.

hannel

Error Type
This parameter contains the valuég
Related Diagnosis obje

hannel

List of Status Data

Status

Status

Status

This parameter is composed of the following subparameters:

Status Specifier
This parameter 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:
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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:

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

Link Status

Red Diagnosis

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
Status object of a DP-slave.

of DY B-Link

Red Status
This selection type parameter indic meter Red Diggnosis
contains the diagnosis information ‘ ommunication interfaces of

a redundant DP-Slavg.
subparameters:

omiposed of the following

Seq Number
unique

ameter set to TRUE indicates that a Primary Rlequest
set to
at this

MS1 Command

This parameter indicates if a MS1 Command like Start MS1, Stop MS1,
Reset MS1 or no MS1 Command -was executed at this commundication

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 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
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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 communication
interface acts as the primnry interface. This parameter set {o Rackup
indicates that this communication interface acts as tjie Backup.nterface.
This parameter set to Power On indicates that the of the
roles between the two communication interface (e.g.
at Power On of the DP-Slave).

Allowed values: Primary, Backup, Power

HW Defect
of this

Data Exchange
This Boolean para
interface is in the d

ication

to TRUE indicates that this communication
e state.

parameter set to TRUE indicates that the DL parameter of

is Boolean parameter set to TRUE indicates that the Outpyt 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
of the roles between the two communication interfaces is not finished yet
(e. g. at Power On of the DP-Slave).
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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
communication interface is in the data exchange state.

Allowed values: TRUE, FALSE

Safe State
This Boolean parameter set to TRUE indi
communication interface is in the Fail Safe stat

he| other

Allowed values: TRUE, FALSE

DL Initialised
This Boolean parameter set to TR
the other communication interfag

DL parameter of

t Hold

gnosis

unique

Primary Request
This Boolean parameter set to TRUE indicates that a Primary Rlequest

was executed at this communication interface. This parameter set to
FALSE indicates that no Primary Request was executed at this
communication interface.

Allowed values: TRUE, FALSE

MS1 Command

This parameter indicates if a MS1 Command like Start MS1, Stop MS1,
Reset MS1 or no MS1 Command was executed at this communication
interface.

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

Allowed values: TRUE, FALSE

Master State Clear

This Boolean parameter set to TRUE indicates that the related DP-
Master (Class 1) have set the communication interface in the state
Clear. This parameter set to FALSE indicates that the related DP-Master
(Class 1) have sent no Master State Clear command.

Allowed values: TRUE, FALSE

Red Status1
This parameter contains the redundancy status of the ication
interface of a redundant DP-Slave. This parameté of the
following subparameters:

Role
This parameter set to Primary ¢ ( ication
interface acts as the primary interface. } > fer set to Backup
indicates that this communication inte X erface.
This parameter set to Power indi [ of the
i ' (e.g.
at Power On of the DP-Sla
Allowed values: PXi
HW Defect
of this
ication

Booléan parameter set to TRUE indicates that this communication
ace is in the Fail Safe state.

Allowed values: TRUE, FALSE

DL Initialised
This Boolean parameter set to TRUE indicates that the DI 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:
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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

Result(-)
This selection

6.2.3.3.3

pe paxameter indicates that the service request failed.

Read slave diag

athaor comminieatiopn—intarfacahac boon daotactad
OtrrCT—C ot o rCotroTT Tt e T oo CTao o TTT O CTCTTC O

Allowed values: TRUE, FALSE

Data Exchange
This Boolean parameter set to TRU
communication interface is in the data exc

other

Allowed values: TRUE, FALSE

Safe State
This Boolean parameter
communication interface is {

that the| other

Allowed values:

DL Initialised
eter of

t Hold

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

Table 73 shows the parameters of the service.
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Table 73 — Read Slave Diag

Parameter name

Cnf

Argument

AREP

Result(+)
AREP
Diag Data

Prm Req

o SN O

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 Djag Data

Eror Type
L1st 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 Specifier
List of DXB-Link Status
Publisher Address
Link Status

=T 222 Cczc2cCczxzZxEx 2 cCczZ 22 cCcZzxzccocozgzgceg «xE
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Parameter name

Cnf

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 Exchang

Safe State

Master State Clear

o SN O

ed Status1
Role
HW Defect

Data Exchange

N

\/

é%%zzzzzzmcz

Master State Clear
DL Initialied
TOH started

Red Status2
Role
HW Defect
Data Exchange
Master State Clear
DL Initialised
TOH started

Revision Number

c g gL EKEKEKCEZEREEEEEEEEE=EZTONMEZTZEEEEE
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Parameter name Req Cnf
Result(-) S
AREP
Status M

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

AREP

Th' 4 H +la 1 il FH o £ 4l <l H A D
I pArdiriocivor 1o i TULarl TUTTIUTTICT TUT UI'TC UTolITTU AT\,

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

Digg Data
Thig parameter is composed of the following list elements:

Prm Req
This parameter contains the value of the attribute X ASH" ARL entry of the
selected DP-slave.

Prm Fault
This parameter contains the valu Pi ntry of
the selected DP-slave.

Cfg Fault
This parameter contains the v
the selected DP-slg

ntry of

Not Supported
This parameter
of the sel<'t/ed

Station Not'Rea
This parame
entry of th

| entry
0 ARL
Th i ntry of

This parametef contains the value of the attribute WD On of the MSO ARL entry of the
sélected DP-slave.

Sync Mode
This parameter contains the value of the attribute Sync Mode of the MSO ARL entry of
the selected DP-slave.

Freeze Mode
This parameter contains the value of the attribute Freeze Mode of the MS0O ARL entry
of the selected DP-slave.

Master Add
This parameter contains the value of the attribute Master Add of the MSO ARL entry of
the selected DP-slave.

Ident Number
This parameter contains the value of the attribute Ident Number of the MS0 ARL entry
of the selected DP-slave.
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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

NOTE In case of an overflow condition it is allowed to truncate only at Diagnosis object limits.

Ext-BiagFtag
This parameter contains the value of the parameter Ext Diag Fla he-Sef Slave
Diag service of the selected DP-slave.

Ext Diag Data
This parameter is composed of the following subparameters;

Device Related Diagnosis Data
jagnosis object| of the
selected DP-slave.

List of Identifier Status
This parameter is composed

Identifier Status

This parameter contains of the

of one

of one

hannel

This parameter contains the value of the attribute 10 Type of one Channel

0ol et (I = : tors PR 2R ! 4 (I N 1
NCIAdCU UTaylius1s UUJELL UT UTTC STITCUICU UT =3S1d V.

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
object of the selected DP-slave.

Status Type
This parameter contains the value of the attribute Status Type of one Status
object of the selected DP-slave.
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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:

Status Specifier

This parameter contains the value of the atiribute Status Specifier of the Module

Status Data object of the selected DP-slave.

List of Module Status
This parameter is composed of the following list elem

nts:

Module Status
of the

Status Specifier
This parameter contain i tatus Specifier of th¢ DXB-

of the

B-Link

| ~" Red Status
This selection type parameter indicates that the parameter Red Diagnosis
contains the diagnosis information of the redundant communication interfaces of
a redundant DP-Slave. This parameter is composed of the following
subparameters:

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

Allowed values: 0 to 31

Function
This parameter is composed of the following subparameters:
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Primary Request

This Boolean parameter set to TRUE indicates that a Primary Request
was executed at this communication interface. This parameter set to
FALSE indicates that no Primary Request was executed at this
communication interface.

Allowed values: TRUE, FALSE

MS1 Command

This parameter indicates if a MS1 Command like Start MS1, Stop MS1,
Reset MS1 or no MS1 Command was executed at this communication
interface.

Allowed values: Start MS1, Stop MS1, Reset MS1, n

Check Properties

This Boolean parameter set to TRUE indicate Qperties
request was executed at this communicatic i meter
set to FALSE indicates that no Check Pro ies st was executed

at this communication interface.
Allowed values: TRUE, FALSE

Master State Clear
This Boolean parameter g d DP-
Master (Class ' ication interface in the state
Clear. This para Master

ication
of the

set to Primary indicates that this commur]ication

that this communication interface acts as the Backup interface.
ter set to Power On indicates that the assignment|of the
3. between the two communication interfaces is not finished ye{ ( e. g.

HW Defect

an-—naramatar cot
C

TDI

m

eet! of this

Thi Ronla
HHS—1500reah PaTarrtctCT ot T\

communication interface has been detect
Allowed values: TRUE, FALSE

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

Allowed values: TRUE, FALSE

Safe State
This Boolean parameter set to TRUE indicates that this communication
interface is in the Fail Safe state.

Allowed values: TRUE, FALSE
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DL Initialised
This Boolean parameter set to TRUE indicates that the DL parameter of
this communication interface has been loaded.

Allowed values: TRUE, FALSE

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

Allowed values: TRUE, FALSE
Red Status2

This parameter contains the redundancy status of the
communication interface of a redundant DP-Slave
composed of the following subparameters:

ndant)
pter is

Role

ication

ackup
ackup
ignment

ed yet

(e. g. at Power On of the DP

Allowed values

HW Defect

This Boolean pars of the

other communicati

indicates that the| other

indicates that the| other

d values: TRUE, FALSE

L Initialised
This Boolean parameter set to TRUE indicates that the DL paramleter of
the other communication interface has been loaded

Allowed values: TRUE, FALSE

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

Allowed values: TRUE, FALSE

Prm Command Ack

This selection type parameter indicates that the parameter Red Diagnosis
contains the acknowledgment of a previously received Prm Command. This
parameter is composed of the following subparameters:
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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
EALSE indicates that no Drimnry Request was executed at this

communication interface.

Allowed values: TRUE, FALSE

MS1 Command
This parameter indicates if a MS1 Com 1 b MS1,
Reset MS1 or no MS1 Command was-exe 3 i ication
interface.

Allowed values: Start MS1, Stop

Check Properties
This Boolean pa perties

ameter

d DP-

Master

ication
of the

This parameter set to Primary indicates that this communication
interface acts as 5 nrima interface is 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
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Data Exchange
This Boolean parameter set to TRUE indicates that this communication
interface is in the data exchange state.

Allowed values: TRUE, FALSE

Safe State
This Boolean parameter set to TRUE indicates that this communication
interface is in the Fail Safe state.

Allowed values: TRUE, FALSE

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

parameter of

Allowed values: TRUE, FALSE

TOH started
This Boolean parameter set to TRU
Timer of this communication interface

t Hold

Allowed values: TRUE, FALSE

Red Status2
This parameter conta ndant)

pter is

ication
ackup
ackup
nment
ed yet

n parameter set to TRUE indicates that an HW Defec{ of the
unication interface has been detected.

d values: TRUE, FALSE

ata Exchange
This vparameter set to TRUE indicates that the other commur]ication
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 parameter of
the other communication interface has been loaded.

Allowed values: TRUE, FALSE
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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.

Stdtus
Thig parameter contains the reason for the failure.

Allgwed values: RE, DS, UE, RS, NA, NR, RR

6.2.3.3.4 New slave diag

This s¢rvice may be used by a DP-master (Class 1) to i 9 At new
receivgd values of the Diagnosis objects of one assjgne to the
MSO AR, is present. Additionally this service may ' gnosis
information provided by the DP Application Layer ofi the, DP-slave orthe ass 1)
is present.

Table T4 shows the parameters of the sevic

Table 74 w Diag
Pale\eQr name \/Ind
rginpent M
AREP M

\@@E M

Argum
The ar

AR
Thip % sithe local identifier of the related AR.

CR
Thi i e local identifier of the related CR (DP-slave).

6.2.4

6.2.4.1 Overview

The alarm model allows the transfer of an alarm from the DP-slave to the assigned DP-master
(Class 1) and the explicit acknowledgement of the alarm by the DP-master (Class 1) via the
MS1 AR.

Figure 24 shows the alarm interactions between the DP-slave (Alarm Notification) and the DP-
master (Alarm Ack).
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Alarm Notification.cnf A A Alarm Ack.ind

Alarm Notification.req¢ ¢ Alarm Ack.res

DP-Slave

DP-Master (Class 1)

Alarm Notification.ind ¢

For thg

the lim

In add
may be

gnosis

Two al

— onl type can be active at the same time (Type Mode)

— se\
(Se

dependent of the type can be active at the samp time

The ) and the DP-slave shall implement the Type Mode and may
additiopally implemenp the Sequence Mode if alarms are supported. Alarms will be queued.
The alarm temains active until the DP-master (Class 1) explicitly acknowledges the alarm.

The alarm acknowledgement is either performed via the CR, that conveys the Read and Write
service, or optionally via a separate CR on the MS1 AR. With this latter feature, the alarms
will not be delayed by read and write services.

The following alarm types are defined. They may be extended specific to the manufacturer:

Diagnosis Alarm
A diagnosis alarm signals an event within a module, for instance overtemperature, short
circuit, etc.

Process Alarm
A process alarm signals the occurrence of an event in the connected process, for instance
upper limit value exceeded.
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Pull Alarm
A slot signals the withdrawal of a module.

Plug Alarm
A slot signals the insertion of a module.

Status Alarm
A status alarm signals a change in the state of a module, for instance run, stop or ready.

Update Alarm
An update alarm signals the change of a parameter in a module e.g. by a local operation or a
remote access.

6.2.4.2 Alarm class specification
6.2.4.2.1 Template
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 Spe€fi
4. (o) Attribute: Alarm Data Descrinti
SERVICGES:
1. (m) OpsService: Alarm NotifiCation
2. (m) OpsService: Alarm Ack %
6.2.4.2.2 Attributes
Identiffier
This key attribute is cg ker and Alarm Type to indicate the numben of the
slot and the alar e.
Allowef values for
The allowed value e’shown in Table 75.
Table 75 — Alarm type
Value Meaning
1 Diagnosis Alarm
2 Process Alarm
3 Pull Alarm
4 Plug Alarm
5 Status Alarm
6 Update Alarm
32-126 | Manufacturer Specific
Add Ack

This attribute indicates to the DP-master (Class 1) that this alarm requires an additional User
acknowledgement. This can be done for instance by a write service. The alarm remains active
after the Alarm Ack.

The allowed values are shown in Table 76.
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Table 76 — 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 77.

Table 77 — Alarm specifier

Value Meaning < N ('
0 no further differentiation < \

1 Alarm appears and the related module is distur@é& \

2 Alarm disappears and the related modulepas\né\furtwﬁsmr\s\

3 Alarm disappears and the related module\{tilﬁié&lré%i\

Alarm |Data Description
This aftribute may contain either a Simple Data
Record Data Description. For data descxiption™
used.

bn or a
5.1 is

6.2.4.2.3
For thg invocation of the Ataig
— Alarm Data objects|s
— Seyeral Alarm Dat
— Foneach mo
— Alarm Data objeé ~ ¢ e total length of 59 octets. The attribute Alarin Data
Description has 19
6.2.4.3
6.2.4.3.

This service i master
(Class|1). This*seryice ws the
paramTters of the service.
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Argum
The ar

AR
Thi

Slo
Thi

Alar

Thip paran
Seq Nr

Parameter name Req Ind Cnf
Argument M M(=)

AREP M M(=)

Slot Number M M(=)

Alarm Type M M(=)

Seq Nr M M(=)

Add Ack M M(=)

Alarm Specifier M M(=)

Alarm Data U C(=)
Result(+) S

AREP

Slot Number

Alarm Type /\M\

Seq Nr \M\
Result(-) Gs

AREP . M

Slot Number \/M)\/

Alarm Type M

M
M

Seq Nr
N{\
N

D

ect.

gter coptaifis the value of the attribute Alarm Type of the Alarm Data objgct.

Thigwparameter is used as an unique identifier for the transaction of an alarm notification
by the DPAppticationm tayer-

Allowed values: 0 to 31

Add Ack

This parameter contains the value of the attribute Add Ack of the Alarm Data object.

Alarm Specifier

This parameter contains the value of the attribute Alarm Specifier of the Alarm Data

object.

Alarm Data

This parameter contains the value of the Alarm Data object.

Result(+)

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

Status
This parameter contains the reason for the failure.

Allowed values: MSAL1S_Stopped, Not_Enabled, Limit_Expired, Sequence_Nr_Pending,
No_Start

6.2.4.3.2 Alarm ack

This service is used by the DP-master (Class 1) to acknowledge the reception of an alarm

notifica = ; nly be
used in conjunction with the MS1 AR.
Table T9 shows the parameters of the service.
Table 79 — Alarm Ack
Parameter name
Argument
AREP
Slot Number
Alarm Type
Seq Nr
Result S
ARE M
M
M
M M(=)
S S
M M(=)
M M(=)
M M(=)
M M(=)
Argunient
The argumentshallconvey-theservicespecificparameters-of-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

The Cgnte i i is i i AP of a
DP-sla
analogue
signal) object
and/or|for the Output Data object according to the requirements “of t master
(Class|1). These DP-slaves provide in the Context ASE a ' r more
flexibility, several MSO Structured Parameter objects. Th these
objectg will be provided by the DP-master (Class 1) the AP
of the DP-slave.
The Cqd ation of
— MS
bbjects
master
has to
ne DP-
f input
t ASE
gve will
ation of
e real

conf|gurat|on of the DP slave may be read by a DP master (Class 2) W|th the related service.

The DXB-Subscribertable object in conjunction with the MSO Configuration Elements object
provides the information the Subscriber needs to map the output data of the DP-master
(Class 1) and/or the subscribed Input Data of one or more Publisher to the data areas of the
Output Data Elements of the DP-slave.

The User shall check the contents of the DXB-Subscribertable provided with the Check User
Prm service or Check Ext User Prm service and the configuration information provided with
the Check Cfg service. In case of a positive result of these checks the User shall extract the
necessary information from the DXB-Subscribertable the DP Application Layer needs for
subscription. The User shall load this information with the Load CRL DXB Link Entries service.

For this mapping the following rules shall apply:
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The data areas of an Output Data Element may be assigned:

— completely to the DP-master (Class 1) (default) or
— partially to the DP-master (Class 1) and partially to one or more Publisher or
— completely to one or more Publisher.

The lowest level of mapping information contained in the DXB-Subscribertable is one octet, no

bit mapping will be supported.

It is allowed that for one or more data areas of an Output Data Element no values are
provided from the DP-master (Class 1) or from a Publisher. For these data areas default

values[{zero)shattbeused:

A datalarea of an Output Data Element shall always be supplied compg
master| (Class 1) or by a Publisher. It is not allowed to provide valug
area ol an Output Data Element.

Variatipns of the data areas (length of the Output Data) whi
(Class|1) may be achieved by variations of the Simple o
for thig Output Data Element.

For thgse Output Data Elements of a DP-slave
DP-malster (Class 1) the attribute Length of t
(no Odtput Data) shall be set to zerd
from tHe DP-master (Class 1).

(Class|1) should be placge
mapping information is nesgssa

he DP-
a data

master
ription

bm the
ription
sferred

master
Hse no

The following chegks n ing on

the infgrmation .» b DXB-

Subsclfibertable.

Case 1:

The length indisate ¢ o zero

(no Output D S0 R-master (Class 1)) and the DXB-Subscribertable contains at least

one enfr \j

— The¢ su engtlr’given in the attribute Length Data Area of the entries in th¢ DXB-
Subscribertable fonthe Simple or Extended Output Data Element shall be the length of the
Simple(orExtended Output Data Element, if there exist an entry for each data areq of the

Oufptt Data Element.

— Overlapping of the values of the attributes Offset Data Area and Length Data Area of the

entries 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-
Subscribertable contains at least one entry for this module then the following rules shall be

applied:
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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 entries
in the DXB-Subscribertable.

Overlapping of the values of the attributes Offset Data Area and Length Data Area of the
entries in the DXB-Subscribertable for this Output Data Element is not allowed also not

with the data areas supplied by the DP-master (Class 1) via the defaul
— Nofi covered data areas of the Output Data Element shall be supplied with_defaglt-values.
Case 3:
The lepgth indicated in the Simple or Extended Output Descriptj to the
length [of the Output Data Element (all Output Data for thi will be
provided by the DP-master (Class 1)) then the following rulgs
— The
The C e MSO
AR. T
The le pssible
variatig
The Cqg i an assdciation between an individual AP of a
DP-master (Class 2) and\an Wdivi \P .0 2-slave for acyclic communicatiop. This
associ ) :
The fo 3 k. _is’presented next, followed by a descriptiop of its
servicgs.
6.2.5.2
6.2.5.2.
6.2.5.2.
This ¢ ifi e object for the parameter data that may be related to the DFP-slave
itself a
The M89-UserParameterobjectis-described-by thefolowing-template:
DP ASE: Context ASE
CLASS: MSO0 User Parameter
CLASS ID: not used
PARENT CLASS: TOP
ATTRIBUTES:
1. (m) Key Attribute:  Implicit
2. (o) Attribute: User Prm Data
2.1. (o) Attribute: Device Related User Parameter
211 (m) Attribute: Data Description
2.2. (o) Attribute: List of Module Related User Parameter
221 (m) Attribute: Data Description
SERVICES
1. (m) OpsService: Check User Prm
2. (m) OpsService: Check User Prm Result
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6.2.5.2.1.2 Attributes
Implicit

The attribute Implicit indicates that the User Parameter object is implicitly addressed by the

services.

User Prm Data

This attribute is an aggregate of the Device and/or List of Module Related User Parameter and

is composed of the following elements.

Device Related User Parameter
This attribute is composed of following elements:

Data Description

5.1 is used.

List of Module Related User Parameter
Thig attribute is composed of following list elements (ea
mofule).

Data Description

6.2.5.2.1.3
For thg i

— The MSO0 User Param
the| device attributs
Related User Parame

— The MSO U 3
TRPE and th [a
to f

— Only one MSQ Use

6.2.5.2.
6.2.5.2.2

In con
device| itself\and
identification’and assignment.

each of it's modules. Furthermore these objects allow the

igtion or

B-5-10,

s to a

igtion or

B-5-10,

234 if
Viodule

set to
is set

for the
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

2.1. (s) Attribute: Device Related User Parameter
211 (m) Attribute: Data Description
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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 slot and the type of parameter data the specified MSO Structured User Parameter object
contains. If the attribute Slot Number contains the value 0 the following Structured Prm Data

007(E)

are De
Attribu
Allowe
Attribu

The all

Struct
This a
attribuf

De
Thi

Mo
Thi

vice Related User Parameter, otherwise they are Module Related U aramete
e Type of Slot Number: Unsigned8

H values for Slot Number: 0 to 244

e Type of Prm Data Type:

owed values of Prm Data Type are shown in Table

Table 80 — Prm data e

7\ A
TN TAAA
129 }*@K%Keter\o\ata \
32-128— Manbfactyrer Sgecific
Y%

ired User Prm Data

Vice Relat Use
5 attribute

Data Descri

This attribute contains either a Simple Data Description or an Array Data Descrif

r

by the

tion or
B-5-10,

tion or
B-5-10,

6.2.5.2

A BPacard Nata Nacerintinn FAar Aata dAaceorintian tha tamnlata Aaivan in IEC 8415
o~ eCoro—1 a1 eSEHpHoO—T 0o tata— G eSEHpHo—tetemprate—grre i Eoo+1o

5.1 is used.

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.

— 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

attr

ibute Data Description has to be set accordingly.
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— 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 MSO0 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 ¢ ifi i -Li
Subsciliber 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 Le @
2.3. (m) Attribute: )

2.4, (m) Attribute:

SERVICGES:

1. (m) OpsService:

2. (o) OpsService:

3. (m) OpsService:

4. (o) OpsService:

6.2.5.2.3.2 Attrib

Implicit
The attribute Im i

er the

by the
servicgs.
List off DXB LinKEntrie
This affribute i *
Publis
Thip ~attribug i s, the DL-address of a DP-slave (Publisher) the Subscribgr shall

suljscribefrom

A Value between
DXBAdnk.

0 and 125 represents a valid Publisher address and therefore an

Attribute Type: Unsigned8
Allowed values: 0 to 125

Input Data Length Publisher

active

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

Address.

Attribute Type: Unsigned8
Allowed values: 0 to 243
Length

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.

Attribute Type: Unsigned8
Allgwed values: 1 to 244

6.2.5.2.3.3 Invocation of the DXB-linktable object

For thg i

— The -Li i i i i 3 f the DP-glave is

set[to TRUE.
— Only one entry for each Publisher shall be coptainedi

— The values for the DXB-Linktable gb service
if the parameter Prm Structure provided RUE.

— Th : octets
if the values of the DXB-Linktable (obj ed with the Check User Prm gervice
The attribute List of DX 3

— The description of the\DXB j allhot exceed the total length of 240 octets
if the values of the, DXB-Li 3 ¢ provided with the Check Ext Usé¢r Prm
serjice. The attribute histof DXB atries has to be set accordingly.

— Only one DX 2 ipvoked in a DP-slave.

— Thg DXB-Linktabte obj 8 Wy Be invoked in a DP-slave if no DXB-Subscribgrtable
objgect is invoked, a i

6.2.5.2.4

6.2.5.2.4

This clpss spe niries of the DXB-Subscribertable. Each entry specifies the solrce, a

Publisher or thexD aster (Class 1), and the related mapping information needed to tfansfer

the coffrespondent a to the data areas of an Output Data Element of the related modtle.

The DXB-Subscribertable object is described by the following template:

DP ASE: Context ASE

CLASS: DXB-Subscribertable

CLASS ID: not used

PARENT CLASS: TOP

ATTRIBUTES:

1. (m) Key Attribute:  Implicit

2. (m) Attribute: List of DXB Subscriber Entries
2.1. (s) Attribute: Publisher Address

2.1.1. (m) Attribute: Input Data Length Publisher
2.1.2. (m) Attribute: Source Offset Publisher
2.2. (s) Attribute: Master Data

2.21. (m) Attribute: Source Offset Master

2.3. (m) Attribute: Dest Slot Number

2.4, (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 DXB Subscriber Entries
This attribute is composed of the following list elements.

Publisher Address
Thip selection attribute indicates the DL-address of a DP-slave (Puyb
shdll subscribe from. The following rules shall apply for this attrip
A Malue between 0 and 125 represents a valid Publisher addres
DXB-Link.

Attribute Type: Unsigned8
Allgwed values: 0 to 125

Inplut Data Length Publisher
Thig attribute defines the number ¢
the|related Publisher.

Attribute Type: Unsigned8

Allowed values: 1 to 244

Source Offset Pubhi
Thip attribute defi
Exj:mded In
Address.

Att

A” woad valiine: 129
wot—varaCo—1TZ0

of the subscription within the Sin

Scriber

active

xtended Input Data object of

ple or

bm the

Source Offset Master

This attribute defines the beginning (offset) within the Output Data of the DP-master

(Class 1).
Attribute Type: Unsigned8
Allowed values: 0 to 243

Dest Slot Number

This attribute indicates the Slot Number of the module to which the subscribed values of
the Input Data object of the addressed Publisher or the values of the addressed Output

Data of the related DP-master (Class 1) shall be mapped.

Attribute Type: Unsigned8
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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

Le

Thi
sub
aP

giv

The
the
are
reld

Att

Allg

6.2.5.2.4.

For thg

5 attribute defines the number of octets from the related Publisher
scribe to, starting at the offset given in the attribute Source Offset|Publisher.in

en in the attribute Source Offset Master.

ubscribér shall

ase of

offset is

subscribed values of the Input Data object of the addre v blghex or the values of

addressed Output Data of the related DP-master (Class ¥
a of the module given in the attributes Dest Slot S
ted DXB Subscriber Entry.
ibute Type: Unsigned8

wed values: 1 to 244

values forthe D
ice if =@= >
UE.
ibertable object shall not exceed the total length

ist of DXB Link Entries has to be set accordingly.

e data
of the

ne DP-

er Prm
set to

of 230

bscribertable object are provided with the Chedk User

of 240

¢s of\the DXB-Subscribertable object are provided with the Chgck Ext

— TheL DXB-Subscribertable object shall only be invoked in a DP-slave if no DXB-Li

obj

ctis invoked and vice versa

Tktable

6.2.5.2
6.2.5.2

.5 IsoM parameter class specification

5.1 Template

This class specifies the necessary parameter for a DP-slave to operate in the Isochronous

Mode.

The IsoM Parameter object is described by the following template:

DP ASE: Context ASE
CLASS: IsoM Parameter

CLASS ID: not used
PARENT CLASS: TOP
ATTRIBUTES:

1.

(m) Key Attribute:  Implicit
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2. (m) Attribute: TBASE DP

3. (m) Attribute: Tpp B

4. (m) Attribute: TMAPC

5. (m) Attribute: TBASE 10

6. (m) Attribute: T) -

7. (m) Attribute: To

8. (m) Attribute: Tpx

9. (m) Attribute: TPLL W

10. (m) Attribute: TPLL D

SERVICES: B

1. (m) OpsService: Check User Prm

2. (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

Implic|t

The atjribute Implicit indicates that the IsoM Parameter objec
servicgs.

TBASE_DP
This affribute indicates the time base (in units of 1/1

Allowefl values: 375, 750, 1 500, 3 000, 6 00Q
standafrd Isochronous Mode)

Tpp
This aftribute indicates the time Tpp
the Isochronous DP cycle:

— synchronization messag

— cydlic services (DX
— acyclic servi@M
— tokgen (TOK)

— spdre time (R
Attribuie Type;Unsigne
Allowe va

TMAPC

by the

pry for

arts of

This aftributesindicates the Master Application Cycle Time (in units of Tpp) the applicgtion of

the DH-master (Class

1) needs to process an application task completely. From Isoch
point of wiew there is exactly one user task to control the isochronous part of applicatior].

ronous

Allowed values: 1 to 14

TBASE_IO

This attribute indicates the time base (in units of 1/12us) for the times T| and To of the DP-

slave.

Allowed values: 375, 750, 1 500, 3 000, 6 000, 12 000 (the value 1 500 is mandatory for

standard Isochronous Mode)

T
This attribute indicates the time T| (in units of TBASE_|0O) for the DP-slave.

Allowed values: 0 (special case), 1 to 216 - 1
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tribute indicates the time TQ (in units of TBASE_|O) for the DP-slave.

Allowed values: 0 (special case), 1 to 216 - 1

Tbpx
This at

tribute indicates the time Tpx (in units of 1/12us) for the DP-slave.

Allowed values: 0 (special case), 1 to 232 - 1

Allowe

TPLL_I

This aftribute indicates the time Tp_p (in units of 1/12us) for

Attribu

Allowe

6.2.5.2.5.

For thg

Only o

6.2.5.2.
6.2.5.2.6

This cl

H values: 1 to 216 - 1 (default value 12)

D

e Type: Unsigned16

d values: 0 to 216 - 1

set to TRUE.

The valu
Prm servic¥’

hss spetifies the necessary parameter for a DP-slave to operate as a Time Rece

The Ti1ne AR Parameter object is described by the following template:

007(E)

of the

er Prm
vice is

t User

ver.

DP ASE: Context ASE

CLASS: Time AR Parameter

CLASS ID: not used

PARENT CLASS: TOP

ATTRIBUTES:

1. (m) Key Attribute:  Implicit

2. (m) Attribute: Clock Sync Interval

3. (o) Attribute: CS Delay Time
SERVICES:

1. (m) OpsService: Check User Prm

2. (o) OpsService: Check Ext User Prm

3. (m) OpsService: Check User Prm Result
4. (o) OpsService: Check Ext User Prm Result
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6.2.5.2.6.2 Attributes
Implicit

The attribute Implicit indicates that the Time AR Parameter object is implicitly addressed by
the services.

Clock Sync Interval
This attribute contains the value for the attribute clock synchronization interval of the ARL of
the DP-slave operating as time receiver.

Allowed values: 1 to 216 - 1; Default value: 1 000

Time Base: 10 ms

CS Delay Time
This aftribute contains the value for the attribute CS Delay Time of tk
operating as time receiver.

P-slave

Default value: 0

Type: INetwork Time Difference

6.2.5.2.6.3 Invocation of the Time AR parametgr objetc

For thg invocation of the Time AR Parameter objetct the followingxules have to be obeyed:
device attribute DPV1|of the

- |The values of the Time AR P
Prm service if the pa

Prm service.
Only ohe Time ra eter @bje

6.2.5.2.

ay be provided with the Check User
ded with the Check User Prm $ervice

t User

6.2.5.2.7.
The M$

DP ASE: Context ASE

CLASS M iguration Elements
CLASS|ID: not used

PARENT CLASS: TOP

ATTRIBUTES:

1. (m) Key Attribute:  Implicit

2. (m) Attribute: List of Cfg Data

2.1. (o) Attribute: Input Data Reference
2.2, (o) Attribute: Output Data Reference
2.3. (o) Attribute: Manufacturer Specific Data
2.4, (o) Attribute: Module Name
SERVICES:

1. (m) OpsService: Set Cfg

2. (m) OpsService: Get Cfg

3. (m) OpsService: Check Cfg

4 (m) OpsService: Check Cfg Result
6.2.5.2.7.2 Attributes

Implicit

The attribute Implicit indicates that the MSO0 Configuration Elements 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 c

onsists 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

Thi

t Data

Ret
Att

Mo
Thi

Att

6.2.5.2.7.

For thg

g attribute contains a manufacturer Qpnr\ifir\ addition to the Inpnf and/or ﬂnfpl

erence attributes. The contents are device specific or module specj
ibute Type: Octet string

dule Name
5 attribute defines a name of a list element.

ibute Type: Visible String(32)

s. The

The dgscription of the MS0O Configurations Eleme
attfibute List of Cfg Data has to be 'set

6.2.5.2.8

6.2.5.2.8.1

A Rempnent Par

DP ASE:

CLASS

CLASS|ID:

PARENT CLA

ATTRIBUYES:

1. A p k Implicit

2. (m) hutex, No Add Change

3. (m) i : New Slave Add

4. (o) ~ Attribitie; Rem Para

4.1 (n7)AAttribute: Data Description

SERVICGES:

1. (m) OpsService: Set Slave Add

6.2.5.2.8.2 Attributes

Implicit

The attribute Implicit indicates that an 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
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New Slave Add
This attribute contains the address of the DP-slave which is to be set.

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

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

-5-10,

5.1

6.2.5.2.

For thg

hag

6.2.5.2
6.2.5.2

The M

DP ASE:

CLASS
CLASS
PAREN
ATTRIg
1.
2.
2.1.
3.
3.1.
4.
SERVI(
1.
2.

6.2.5.2.

Implic
The at

is used.

8.3 Invocation of Rem Para object

invocation of the Remanent Parameter object the followip

to be set accordingly.

.9 MS2 user parameter cla
.9.1 Template

52 User Parameter object is described by wing template:

ID:
T CLASS:

UTES:
(m) Ke;é;:ib
(m) Attr?b Y

(m)
(m)
(m)
(m)
LES:

Initiate
Abort

=

the ser

vices.

Features Supported

This at

tribute is composed of the following list elements:

Supported Feature
This attribute reflects the actual features on the MS2 AR of a DP-slave. The DP-master
(Class 2) and the DP-slave inform each other about the supported service functionality.
The DP-slave and the DP-master (Class 2) have the possibility to adjust their functionality
according to the requirements. The User application of the DP-master has to decide if the

rep

orted functionality is sufficient or not.

The allowed values are shown in Table 81.

ription

ribute Implicit indicates that the MS2 User Parameter object is implicitly addresised by
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Table 81 — 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

Thd

Profil
The a
device
Profile
author

Attribu

icient or not.

Ident Number

6.2.5.2.9.

For thg
Only o

6.2.5.2
6.2.5.2

This clg
of a preg

allowed values are shown in Table 82.

Table 82 — Supported profilefea

r

Value

Meani}é

1to 16

feature to be QBQA\E}d éy}z]romes

vious_provided switchover command.

61158-5-3 © IEC:2007(E)

This attribute reflects the actual profile features on the MS2 AR of a DP-slave. The DP-

ntures.
Umber.
blity is

on. All
r. The
cific or

ed:

e state

The following template describes the Red Context object:

DP ASE:

CLASS
CLASS

: Red Context

ID:

PARENT CLASS:
ATTRIBUTES:

1.

2. (m) Attribute:
SERVICES:

1. (m) OpsService:
2. (m) OpsService:

6.2.5.2.10.2 Attributes

(m) Key Attribute:

Context ASE

not used
TOP

Communication Interface Identifier

Role

Check User Prm
Check User Prm Result

Communication Interface Identifier

This attribute identifies uniquely the communication interface.
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Role

This attribute defines the actual role of the communication interface.
Allowed values: Primary, Backup, Power On

Table 83 — Role

Value Meaning

Primary At the primary interface there exists no constraints between the
communication interface and the ASE's.

Rsmkup In case of Rsmkuln 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, Ch )

Process Data ASE (all services, only via MS2 AR) >
Load Region ASE (all services, only via MS2 AR)

Function Invocation ASE (all services, only via/l\/l\S% ) \

Power On In case of Power On the following items nthe %le W
interface and the ASE's are active:

Diagnosis ASE (all services)

Context ASE (Check)dsgr Prm ec

6.2.5.2]

For the

— For
6.2.5.3
6.2.5.3.

The [ G of the DP-slave notifies the application when 4 valid
parameterization isxgcel the DP-master because this service requests a validgtion of
the Us ~ ist\of Structured Prm Data. A further Check User Prm indication|is only
issued eck\User Prm service is completed with a Check User Prm Result sefvice.

The CH ervice shall be acknowledged negatively (the parameter Prm OK of the

servicg Check User Prm Result shall be set to FALSE) by the application of the DP-glave if
the followinhg 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-Linktable object, or for the DXB-Subscribertable object,
or for the IsoM Parameter object is not allowed or not acceptable by the application of the
DP-slave.

Table 84 shows the parameters of the service.
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Table 84 — 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 F
SourceQffset Puk

LL_D

rm Command

Seq Number

Primary Request

MS1 Command

Master State Clear

Check Properties
Primary Request used
MS T LOommmana usead
Address Change
Address Offset

Output Hold Time

Time AR Parameter
Clock Sync Interval
CS Delay Time

zzzzzzczzzzzzzzzczzﬁ?fﬁzzzczzczccoccozzz

g

cscggL

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

AREP
This parameter is used as local identifier of the AR.
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Prm Structure

This parameter indicates which type of parameterization objects are provided by the
service Check User Prm. This parameter shall only be evaluated if the device attribute
DPV1 is set to TRUE.

The allowed values are shown in Table 85.

Table 85 — Prm structure

Value Meaning

TRUE The parameter which follow are related to the following objects:

User Prm Data
conditional parameter is only present if the pardme ns the
valtie FALSE. It is composed of one or both of the fo

Thip

List of Structured Prfi
conditional p
valie TRUE. This

Structur
This paramete

Thip

MSU Structured User Parameter
DXB-Linktable

IsoM Parameter

FALSE The parameter which follow are only related to the MSO Usg\r P &%\eter\s\bj}s{

Device Prm Data
This parameter contains the value for the™D
User Parameter object.

Module Prm Data
This parameter contains the value for the M e MSO

This parameter indicates the presence of Module Related User Parameter.

e MSO

e parameter Prm Structure contalns the
e or more of the following list elements.

of the

Slot Number

This parameter contains the value of the attribute Slot Number of the MSO
Structured User Parameter object.

Module Prm Data

This parameter contains the value for the Module Related User Parameter of
the MSO Structured User Parameter object.

DXB-Linktable
This parameter indicates the presence of the DXB-Linktable.

List of DXB Link Entries
This parameter is composed of the following list elements:
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Publisher Address
This parameter contains the value of the attribute Publisher Address
DXB-Linktable entry of the DXB-Linktable object.

Input Data Length Publisher
This parameter contains the value of the attribute Input Data Length Pu
of one DXB-Linktable entry of the DXB-Linktable object.

Source Offset Publisher

of one

blisher

This parameter contains the value of the attribute Source Offset Publisher of

one DXB-Linktable entry of the DXB-Linktable object.

| engfh
This parameter contains the value of the attribute Length o
entry of the DXB-Linktable object.

DXB-Subscribertable
This parameter indicates the presence of the DXB-Subscriherta

List of DXB Subscriber Entries
This parameter is composed of the following lise

Publisher Address

nktable

of one

ength
ertable

sher of

DXB-

ster of

of one

L~ Offset Data Area

This parameter contains the value of the attribute Offset Data Area of one DXB-

Subscribertable entry of the DXB-Subscribertable object.

Length Data Area
This parameter contains the value of the attribute Length Data Area
DXB-Subscribertable entry of the DXB-Subscribertable object.

IsoM Parameter
This parameter indicates the presence of the IsoM Parameter.

TBASE_DP

of one

This parameter contains the value of the attribute TBASE Dp of the IsoM

Parameter object.
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Tpp
This parameter contains the value of the attribute Tpp of the IsoM Parameter
object.

TMAPC
This parameter contains the value of the attribute TmapC of the IsoM Parameter

object.

TBASE_IO
This parameter contains the value of the attribute TBASE |0 of the IsoM

Parameter object.

T
This parameter contains the value of the attribute T| of the Isol

bject.

To
This parameter contains the value of the attribute T ofths bbject.

Tbx
This parameter contains the value of the attrib
object.

IsoM Parpmeter

TPLL_W
This parameter contains the"

object.

bmeter

TPLL_D
This parameter contains the va bmeter

object.

Prm Command

e Prm Command.

Sequence Number necessary for the [unique

perate

Allowed values: TRUE, FALSE

MS1 Command
This parameter defines the desired command for the MS1 AR of the selected
communication interface.

The allowed values are shown in Table 86.
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Table 86 — MS1 Command

Value Meaning

no Action No Command for the MS1 AR is present.

Stop MS1 This parameter specifies when the MS1 AR of the DP-slave shall be
stopped by the DP Application Layer. No MS1 AR services are possible any
longer.

Start MS1 This parameter specifies when the MS1 AR of the DP-slave shall be
(re)started by the DP Application Layer. After the (re)start all MS1 AR
services are possible if the role of the communication interface is primary.

Reset MS1 Means that the MS1 AR shall be stopped and then be started afterwards.

Master State Clear
This parameter indicates the actual state of the MSO AR of
This parameter set to TRUE means that the MS0O AR of the
in the operation mode CLEAR. This parameter set to F
AR of the DP-master (class 1) is in the operation mog

ass 1).
s 1)is
Ple MSO

Allowed values: TRUE, FALSE

Check Properties
ovided

s that
hmeter
at the

undant
. The DP-slave shall respond nedatively
the Check User Prm service set to FALSE) if
d. In the other case the Check Propertigs shall

c dicates whether the MS1 Commands Start MS1, Stop MS1
andReset MS1 are supported by the communication interface of a redundant
~Jhe DP-slave shall respond negatively (with the parameter Prnmj OK of
k User Prm service set to FALSE) if those requests are not supported.
ther 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 service
set to FALSE) if those requests are not supported. In the other case the Check
Properties shall be accepted.

Allowed values: TRUE, FALSE

Address Offset

This parameter indicates if the address offset of 64 will be used at the start-up
of the DP-slave or not. The DP-slave shall respond negatively (with the
parameter Prm OK of the Check User Prm service set to FALSE) if the address
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offset is not supported. In the other case the Check Properties shall be
accepted.

Allowed values: TRUE, FALSE

Output Hold Time

This parameter indicates the time the redundant DP-slave shall not change its
outputs when it performs a redundancy switchover. When the backup
communication interface becomes the primary (and vice versa) the User may use
the output values previously transmitted from the old primary communication
interface or the User has to wait for the first data exchange after the switchover to
write new values to its outputs. A possible switchover from backup to primary will

wao-—otart th Ottt

Time AR Parameter
This parameter indicates the presence of the Time ARPa

oo r a Haold Tima
ooy o otat t tHCootput_T ot — T eT

Timebase: 10 ms.

Allowed values: 0 to 216 - 1

Clock Sync Interval
This parameter contains the value for the/attribute ¢ Interval of the ARL
DP-slave object.

CS Delay Time
This parameter contains th
slave object.

Delay Time of the ARL DP-

6.2.5.3.2 Check user Prm result
This s¢rvice is used in a DR-sla eply to thevprevious issued Check User Prm dervice.
The De¢fault AP of a DPsslave use$ this\serwice to provide the result of the validation| of the

User BArm

Data of_of (the
conjungtion with@A

Table 87 shows th

Prm Data. This service shall only be ysed in

le 87 — Check user Prm result

Parameter name Req Cnf

Argument M
AREP M
Prm OK M

Result(+) S
AREP

Result(-) S
AREP
Status M

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

AREP

This parameter is used as local identifier of the desired AR.
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Prm OK
The parameter Prm OK equal TRUE specifies that the User Prm Data or the List of
Structured Prm Data conveyed by the previous Check User Prm service are acceptable by
the application of the DP-slave. If they are not acceptable for the application of the DP-
slave, this parameter shall have the value FALSE. In this case the attributes Prm Req and
Prm Fault of the related MSO ARL Entry will be set to TRUE by the DP Application Layer.

Result(+)
This selection type parameter indicates that the service request succeeded.
Result(-)
This selection type parameter indicates that the service request failed. The DP-slave shall
ignore the-BP-mastersParameterization:
Status
Thig parameter indicates the cause of the failure.

The allowed values are shown in Table 88.

6.2.5.3.3 Check Ext use

Table 88 — Status value<\ \

Value Meaning “\

Reset Reset still in progress ( (7 \/

Not Pending No Validation pendiyg\ ( \\/

& >
New Prm New User Prm Dat<a\or bs{gi\Stl"ucﬁJred &m b‘a/ta Féeived during validation

Inv Master Add | A different DP-master has paxameterized thMave or the DP-master has
released the DP-slaye (the validatiag-of the previous User Prm Data or List of
Structured Prm Dat was(trse\less

This s¢rvice shall on offers an additional CR for the conveyance of
the pafjameteriza bute DPV 1 is set to TRUE

The g DP-slave notifies the application if additional
param ter|zat|on date ¢ om the DP-master (Class 1). This service reqyests a
validat|on of the ed Prm Data. A further Check Ext User Prm indication [is only
issued|after Prm service is completed with a Check Ext User Prm|Result
servicq.

The Check rm service shall be acknowledged negatively (the parameter Ext Prm
OK of| the-service eck Ext User Prm Result shall be set to FALSE) if at least one
paramTterization object is unknown or not allowed or acceptable by the application of the DP-
slave.

Table 89 shows the parameters of the service.
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Table 89 — Check Ext user Prm

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 4
Source Offset Publisher
Length

DXB-Subscribertable

BASE_DP

DP
TMAPC

TBASE_IO
T

Tao
Ay

Tbx
TpPLL_ W
TPLL_D
Time AR Parameter

Clock Sync Interval

CS Delay Time

c§c§§§:§§§§§c§§§20§§(§_zgc/z//€/7}/\§czzczccziig

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 Usg

Slot Number
This parameter contains the value of the attribyte S \ S e MSO
Structured User Parameter object.

Module Prm Data

This parameter contains the value for the-Mod Rels leter of
DXB-Linktable

This parameter indicates the pre

List of DXB Link Entries

This parameter is composed,0

of one
blisher
isher of

Q : inktable
8 ry of\the DXB-Linktable object.

DXB-Subscribertable
This parameter indicates the presence of the DXB-Subscribertable

List of DXB Subscriber Entries
This parameter is composed of the following list elements:

Publisher Address
This parameter contains the value of the attribute Publisher Address of one
DXB-Subscribertable entry of the DXB-Subscribertable object.

Input Data Length Publisher

This parameter contains the value of the attribute Input Data Length
Publisher of one DXB-Subscribertable entry of the DXB-Subscribertable
object.
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Source Offset Publisher

This parameter contains the value of the attribute Source Offset Publisher of

one DXB-Subscribertable entry of the DXB-Subscribertable object.

Master Data

This parameter contains the value of the attribute Master Data of one DXB-

Subscribertable entry of the DXB-Subscribertable object.

Source Offset Master

This parameter contains the value of the attribute Source Offset Master of

one DXB-Subscribertable entry of the DXB-Subscribertable object.
— Dest Slot Numbher

This parameter contains the value of the attribute Dest
DXB-Subscribertable entry of the DXB-Subscribertable objs

Offset Data Area
This parameter contains the value of the attribute
Subscribertable entry of the DXB-Subscribertable

Length Data Area
This parameter contains the value of attri Data Area
DXB-Subscribertable entry of the DXB ’ j

IsoM Parameter
This parameter indicates the p

TBASE_DP
This parameter contains

Parameter object.

Tpp
This parame

object.
TMAP@

of one

e DXB-

of one

IsoM

Ameter

Ameter

IsoM

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

object.

TPLL_W

This parameter contains the value of the attribute Tp_ L w of the IsoM Parameter

object.

TPLL_D

This parameter contains the value of the attribute Tp | p of the IsoM Parameter

object.
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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.

6.2.5.3.4 Check Ext user Prm result

This service is used in a DP-slave as a reply to the previous issued
servicqg. The Default AP of a DP-slave uses this service to provide the
of the List of Structured Prm Data. This service shall only be used i

AR.

xt Usler Prm
‘ idation
e MSO0

Table 90 shows the parameters of the service.

Table 90 — Check Ext usm

Parameter name Ae‘@ }lnf

Argume <\ C)

AREP
Ext Prm M

Argument
The argumen

AREP
Thig para

Ex{ Prm_OK
The “‘pafameter Ext Prm OK equal TRUE specifies that the List of Structured Prm Data
conveyed by the previous Check Ext User Prm service are acceptable by the application of
the DP-slave. If the List of Structured Prm Data are not acceptable for the application of
the DP-slave, this parameter shall have the value FALSE. In this case the attributes Prm
Req and Cfg Fault of the related 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.

Status
This parameter indicates the cause of the failure.
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The allowed values are shown in Table 91.

Table 91 — Status values

Value Meaning
Reset Reset still in progress
Not Pending No Validation pending
New Prm New List of Structured Prm Data received during validation

Inv Master Add | A different DP-master has parameterized the DP-slave or the DP-
master has released the DP-slave (the validation of the previous List
of Structured Prm Data was useless)

6.2.5.3.5 Check Cfg

The DOP Application Layer of the DP-slave notifies the applicati g Data
(Configuration Data) are received from the DP-master beca i i lests a
validatjon of the Cfg Data by the application. A further ChecR icationN| issued
after the Check Cfg service is completed with a Check ) . P-slave
compares its own configuration data with the Cfg Data r

The chleck shall cover the following details:

— mofule structure
— range of Input and/or Output Data
— forpat

— corlsistency.

of the
ses a

The verification

The copnsistency also e DP-master.
consisfency in the (

configyration fault;

— The DP—sIav@e Input and/or Output Data Element and the DP-
magter indicates i

— The DP-slav nt and
the|DP-mas

DP-sla ht sets of Cfg Data. In this case the Check Cfg shall be

success Mode

sk/of the Cfg Data may be done in a different User specific way. For
example a temperary Rot available module may be accepted even if the Cfg Data contalins the

Table 92 shows the parameters of the Service.

Table 92 - Check Cfg

Parameter name Ind
Argument —
AREP M
Check Cfg Mode C
Cfg Data M

Argument
The argument shall convey the service specific parameters of the service request.
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AREP
This parameter is used as local identifier of the AR.

Check Cfg Mode

This parameter indicates how the DP-slave application has to check the Cfg Data. This

parameter shall only be evaluated if the device attribute DPV1 is set TRUE.

Cfg Data

This parameter contains the Cfg Data to be verified by the application of the DP-slave.

6.2.5.3.6 Check Cfg result

V C UsSCU L - dVC CPIY U c PIreviou ucu

This se

Defaulf AP of the DP-slave uses this service to provide the result of the ion~of\the Cfg

Data. This service shall only be used in conjunction with the MS0O AR.
Table 93 shows the parameters of the service.

Table 93 — Check Cfg res

Parameter name Req ’N

MG
;

Argument

Argum
The ar

AR
Thi )sed as local identifier of the desired AR.

Cfd

Th 4+ of ra V4 LTl £ o ot Ll of Nait oo +lo
ParaiciTT Uty UV TUUdl TNUTL OSPTULITITS UTat UuTe Oy Udila LUTTVOyCTU Uy UTc Y

evious

Check Cfg service are acceptable by the application of the DP-slave. The application of
the DP-slave may update the Real Cfg Data of the MS0 AR with the Set Cfg service. If the
Cfg Data are not acceptable for the application of the DP-slave, this parameter shall have
the value FALSE. In this case the attributes Prm Req and Cfg fault will be set to TRUE by
the DP Application Layer.

Input Data Len
This parameter contains the actual length of the Input Data.

Output Data Len
This parameter contains the actual length of the Output Data.

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

- 173 -

This selection type parameter indicates that the service request failed.

Status

This parameter indicates the cause of the failure.

The allowed values are shown in Table 94.

Table 94 — 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

master has released the DP-slave (the valida

Data was useless).

6.2.5.3.7

This sgrvice is used by the application of the DP-sla
Application Layer. This service shall only be useg+

Table 95 shows the parameters of the‘servige:

Argunient

Set Cfg

9,

ble 95 -

Qe
A different DP-master has parameterized the DP-slgve ‘orthe DR< \
t?&e previqus
N

(@RN

Parametay namg. | Redy | Cnf
Nfgu ent _)M
AR M

Da M
Result($) S
Result(-) S
AREP

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

ne DP-

AREP

This parameter is used as local identifier of the desired AR.

Cfg Data
This parameter contains the Cfg Data.

Result(+)

This selection type parameter indicates that the service request succeeded.

Result(-)

This selection type parameter indicates that the service request failed.
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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.

Table 96 shows the parameters of the service.

Table 96 — Get Cfg

Parameter name Req Cnf
Argument M
AREP M
Result(+) S
AREP M
Cfg Data M
Result(-) Qx
AREP /\I\X
Status r\ QM/\
Argument U
The argument shall convey the service speci ters e service request.
AREP
Thig parameter is used as i ifi sired AR.
Result(+)
This selection type parg ) ervice request succeeded.
Cfg Data Q
Thig parametercg
Result(-)
This selectio ¢ Mmdicates that the service request failed.
Status
The p ndicates the type of failure of the service.
Allgwed value 3, NA, RS, UE, NR, RE
6.2.5.3.9 Set slave add

This service permits a DP-master (Class 2) to change the address of a DP-slave and to pass
remanent Slave Data. The Set Slave Add service is only successful if the Ident Number
transmitted corresponds with the Ident Number of the DP-slave and the attribute No Add
Change (see 6.2.10.3.1) of the DP-slave has the value FALSE. This service shall only be
used in conjunction with the MSO AR.

Table 97 shows the parameters of the service.
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Table 97 — Set Slave Add

Parameter name Req Ind Cnf
Argument M M(=)

AREP M M(=)

New Slave Add M M(=)

Ident Number M M(=)

No Add Chg M M(=)

Rem Slave Data U C(=)
Result(+) S

AREP
Result(-)

AREP

Status

Argunient
The argument shall convey the service specific parameters

AREP
This parameter is used as local ide

New Slave Add
This parameter contains the value o
Pafjameter object of thg 2 !

Ident Number
This parameter co
slaye.

No|Add Chg
This parametg

Paf o Add Change will assume the value of this
par s, otherwise No Add Change remains unchanged.

Re

Thi ontains the value of the attribute Rem Para of the Remanent Par

Resultj(+)

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

he DP-

)e of the attribute No Add Change of the Remanent

service

ameter

mation

does not reflect whether the service was successful, i. e. the new values were accepted by
the DP-slave. Therefore the DP-master shall check the correct execution of the service by

using the Read Slave Diag service with the new DP-slave address.

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

Status
The parameter Status indicates the type of failure of the service.

Allowed values: DS, NA, RS, RR, UE, RE
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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 98 shows the parameters of the service.

Table 98 — Initiate

Parameter name Req Ind Rsp Cnf
Argument M(=)
AREP M(=)

Send Timeout
Features Supported M(=)
Profile Features Supported M(=)
Profile Ident Number M(=) x
Add Addr Param
S-Type \
S-Len

D-Type

D-Len

S-Addr
S-API

=
(A /

oozzz@%zzzzzzzzz

S S(=)

M M(=)

Max Len Data Unit M 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 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 Cc C(=)
Result(-) S S(=)
AREP M M(=)
Error Decode M M(=)
Error Code 1 M M
Error Code 2 M /N\

Argunient
The argument shall convey the service specific parameters of the servieg r&qu

AREP
Thig parameter is the local identifier for the desirg

Mak Len Data Unit
This parameter contains the value
object of a DP-slave.

P-slave

Send Timeout

Thig parameter defines the control(time—for ne DP-
mapter (Class 2). DP-ms P- egach other about the supported Send
Timeout. The DP-slavé justi ¢ imeout. The DP-master (Class 2) decides whether
the|reported Send Kimeout i icienter not.

Features Supported
DPtmaster a 3 i y. The
DPtslave has tHe/pqssihili ' s. The

ient or

onality
umber.

Thig parameter identifies a profile definition uniquely. All devices using the same|profile
definition have to use the same Profile ldent Number.  The Profile ldent Number lwill be
taken from the pool of Ident Numbers for vendor specific or authorized profiles. The value
0 indicates that no profile is supported. If the requested profile is supported by the DP-
slave, the Profile Ident Number is mirrored in the response. If the requested profile is not
supported by the DP-slave, the DP-slave responds negatively or with a Profile Ident
Number supported by the DP-slave.

Add Addr Param

Add Addr Param consists of two parts, additional address information of the source and
additional address information of the destination. The additional address information
contains the parameter API plus an optional Network/MAC address.

D-Addr and S-Addr (API, SCL, Network Address, MAC Address) are related to the
direction of the telegrams, which means the source becomes destination and vice versa in
the response.
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Add Addr Param contains the following subparameters:

S-Type
This subparameter indicates the presence (S-Type = 1) of the optional Network/MAC
address in the Add Addr Param of the source.

S-Len
This subparameter indicates the length of the S-Addr subparameter.

D-Type
This subparameter indicates the presence (D-Type = 1) of the optional Network/MAC
address in the Add Addr Param of the destination.

D-Len
This subparameter indicates the length of the D-Addr subparamete

S-Addr
This subparameter contains the additional address inform

tion

S-API
This subparameter identifies the AP of the soure

S-SCL

In case of S-Type i 2 i of the

S-MAC Address

In case of S-Type urce.

D-Addr
This subparame

D-APQ
This subpa
of the

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 99 shows the parameters of the service.

Parameter name Req Ind
Argument M M
AREP M M(>

Locally Generated

Subnet c <AEk<\
Instance \Oﬁk\
Reason Code X{K
Additional Detail (\ INC
X
Argument

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

AREP
Thig parameter is used’a

Log¢ally Generated

Thig parameter only exi
Abort has b
local station

Subnet
This paramete
the|source

Insita
Thig p
instance

The allewed valugés are shown in Table 100.

nat the
in the

tion of

rotocol

Table 100 — Instance

Value Meaning

DL Data-link layer
MS2 | MS2 AR

User | User

Reason Code
The Reason Code indicates the reason for the Abort in case of an MS2 AR.

Allowed Values: UE, RR, RS, NR, DH, LR, RDL, RDH, DS, NA, ABT_SE, ABT_FE,

ABT_TO, ABT_RE, ABT_IV, ABT_STO, ABT_IA, ABT_OC.
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Additional Detail

This parameter contains detail information in case of an abort which is caused by an
inappropriate Initiate (e.g. Send Timeout to small) in case of an MS2 AR. This parameter
is only present if the parameter Reason Code has the value ABT_STO and the parameter
Instance equals MS2. In this case the parameter additional detail contains the value of the
received Send Timeout of the DP-slave.

6.2.5.3.12 MSO0 init DP-slave

This service is used to initialize the MSO AR of a DP-slave.

Table 101 shows the parameters of the service

Table 101 — MSO0 init DP-slave

Parameter name Req Cnf

Argument M
AREP M

AREP

N

service request.

Argunient
The argument shall convey the service

AREP
Thig parameter is the lgsal identifienfor

Resulf]

This parameter indicate gucceeded.

6.2.5.3.

This se AR of a DP-slave.

Table s of the service.
Table 102 — 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 103 shows the parameters of the service.

Table 103 — MS2 init DP-slave

Parameter name Req Cnf
Argument M
AREP

Result
AREP

Argunient

The ar

AR
Thip

Resulf]

6.2.5.3.
With thi 1 AR are indicated. The indication
occurs 3 'm and

status

Table

“\\_Parameter name Ind

Argument
AREP
Actual Enabled Alarms

Alarm Sequence

0O 2 2 2 £

Alarm Limit

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

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

Actual Enabled Alarms
This parameter indicates which alarm types are supported by the DP-master (Class 1).

Allowed values: Update Alarm enabled / disabled, Manufacturer Specific Alarm enabled /
disabled, Diagnosis Alarm enabled / disabled, Process Alarm enabled / disabled,
Pull Plug Alarm enabled / disabled
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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 105

Table 105 — Alarm limit

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 totgl\ ( K

5 16 atarms in toftal '\~ /7 [P\ >
6 2dalarmg inotal \ LN 7 )]

7 32 alaxms invol

6.2.5.3

In case P-slave
has le ce the
transfe sible.
In cas y ication
relatiopship to theg'DP € longer
cyclic ~ state.
Table

Table 106 — DP-slave stopped

Parameter name Ind
Argument M
ARER I

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 107 shows the parameters of the service.
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Table 107 — 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.

6.2.5.3.118 DP-slave fault

By thig service the Application Layer indicates to the User of a DP- due ]o fatal

errors pll ARs have been reset.
Table 108 shows the parameters of the service.

Table 108 — DP-slave fa

Parameter name nd

Argument \}/
RANIAS
Argunient

The 4argument shall convey the sefvice specific parameters of the service re¢quest.
Nevertheless, in this service there are os@c arame

6.2.5.3.19 Application ready|DP-sla

By this| service the Use
ready. [This servj

Table 109 shows the\p

Parameter name Req
Argument M
AREP M

Argunient
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 110 shows the parameters of the service.
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Table 110 — Start subscriber

Argum
The ar

AR
Thi

CR
Thi

ent

EP

EP

Result(+)

This sd

Result(-)

This sq

6.2.5.3.

DXB-L

Table

lection type par

Parameter name Req Cnf
Argument M

AREP M

CREP M
Result(+) S
AREP

CREP M
Result(-) S
AREP

CREP M

lection type parame

5 parameter is the local identifier for the desi

g of the service.

jument shall convey the service specific paramete

Table 111 — Stop subscriber

61158-5-3 © IEC:2007(E)

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(-)

Thi

6.2.5.3.22 Publisher active

Publisher of a certain DXB-Link. This service will be issued by

the stq

Table

Argum
The ar

AR
Thi

CR
Thi

Thef allowed values are shown in Table 113.

selection type parameter indicates that the service request failed.

e of the Publisher has been changed since the last w

12 shows the parameters of the service.
Table 112 — Pulyli ti@
Pa me}a{}qne Ind\
Argu t
AREP M
> M
) m
ent

% |of the

only if
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Table 113 — Status

Value Meaning

TRUE | the related Publisher is active:
during the last watchdog period the subscribed Input Data object of the
related Publisher has been received at least one time

FALSE |the related Publisher is not active;

during the last watchdog the subscribed Input Data object of the related
Publisher has not been received due to the following problems:

the value of the attribute Input Data Length Publisher of the related Publisher
of the related CRL entry was not in alignment with the actual length of the

Input Data object published by the related FPublisher
the related Publisher was not in the data exchange mode
breakdown of the related Publisher A (\
6.2.5.3.23 Init DP-master CI1
By thig service the User initializes the Application Laygr o aster (Class 1
parameter are described in this specification, part 3 an
Table 114 shows the parameters of the service.
Table Was r g
Parame}e‘ﬁ\ame Req Cnf
M
M
M
M
M
M
M
M
M
M
M
max retry limit M
Result M
Argument

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

Bus Para
This parameter is composed of the following subparameters:

TS

This parameter contains the DL-address of this DP-master (Class 1).

Data rate

This parameter contains the data rate of this DP-master (Class 1).

). The
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TSL
This parameter contains the slot time for this DP-master (Class 1).

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).

TOET

Resulf

6.2.5.3

In cas
(Class

In cas

requestts for this DR

LIESA =L}

This parameter contains the setup time for this DP-master (Class 1

TTR

max retry limit
This parameter contains the ma

.24

of a MS0O AR

1) that the t;:lssi
b of a MSTAF

1).

Bss 1).

s 1).

master

alarm

Table 115 shoWw
Table 115 — DP-master Cl1 started
Parameter name Ind
Argument M
AREP M
Alarm Limit C
Argument

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

AR

EP

This parameter is the local identifier for the desired AR (Address of DP-slave).

Alarm Limit
In case of a an MS1 AR, this parameter indicates the maximum number of parallel alarms.

The allowed values are shown in Table 116.
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Table 116 — Alarm limit

Value Meaning

0 1 alarm of each type

1 2 alarms in total

4 alarms in total

8 alarms in total

12 alarms in total

16 alarms in total

24 alarms in total

Njjojloa|b~|]w®w|DN

32 alarms in total

6.2.5.3.25 DP-master Cl1 stopped

related
w start

This Application Layer service indicates to the User of a DP-
AR hag been stopped. In case of a MSO AR, the MS1 AR hz
is necgssary to restart MS0O AR and MS1 AR.

S

Table 117 shows the parameters of the service.

Table 117 M i1 sted

r&mete ame Ind

Argument \/ M
AREP M

\)
Argument
The argument shall co thenservice specific parameters of the service request.
AREP
Thig r for the desired AR.

6.2.5.3.

By this i 3 DP<master (Class 1) resets the Application Layer.
Table meters of the service.

Table 118 — 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.
Nevertheless, in this service there are no specific parameters.

Result
This parameter indicates that the service request succeeded.
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6.2.5.3.27 DP-master Cl1 fault

By this

service the Application Layer indicates to the User of a DP-master (Class 1) that a
fatal error has occurred and all ARs have been stopped. Further communication is only

possible after a Reset.req of the User.

Table 1

19 shows the parameters of the service.

Table 119 — DP-master CI1 fault

Parameter name Ind
Argument —
Argument
The argument shall convey the service specific parametg
Nevertheless, in this service there are no specific parameters.
6.2.5.3.28 DP-master Cl1 reject
By thig service the Application Layer rejects a preyious
DP-master (Class 1) to the MS1 AR, if the MS1
Table 120 shows the parameters of the.serwc
Table 120 — DP-master CM reject
—\Pi(a\qetéw)]e Slnd
um \t\) M
EP M
ea M
Argument \)
The argument sha v specific parameters of the service request.
AREP
Thip e YocalMdentifier for the desired AR (Address of DP-slave).
ReIson
Th Status indicates success or failure of the service.
Allgwed 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 MSO AR.
Additionally the User gets information about the actual state of the bus system in case of
errors.

Table 121 shows the parameters of the service.
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Table 121 — Set mode DP-master CI1

007(E)

Argum
The ar

AR
Thi

us

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
jument shall convey the service specific paramete

EP
5 parameter is the local identifier for the d

F State

The¢ Application Layer provides four i S ser:

OF

ST

CL

OP

FLINE
Communication to 3
local DL is in offline

DP

pr waits for a signal to start.

E to STOP the bus parameter set is
e DL was activated. The responder servi

er (Class 1) is in the data exchange mode with the assigned DP-

and DP-slave) is stopped. MAC of

loaded
ces for
ed (No

slaves
he DP-
d. The
bjects.

slaves.

The inputs from the DP-slaves are transferred to the User and the outputs fr

bm the

Result

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).

(+)

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 Cil1 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 122 shows the parameters of the service.

Table 122 — DP-master CI1 mode change

Parameter name Ind

Argument M
AREP M <

USIF State M

Argunient
The argument shall convey the servic

AREP
Thip parameter is the local identifiepfor the de

US|F State
Allgwed values: OFFL{NE,

6.2.5.3.31

By thig service tk

servicqg is not allo \ ode OFFLINE. During STOP changes to

parameters are pgo . 1¢ operation modes CLEAR and OPERATE of the App
Layer [t is not allowed t ad a~bug parameter set with changes to critical paramet
variables Da

The chlafged\hiis pe grs are not stored. Thus, all parameters of this service are lo

changihg the op onvyuode of the Application Layer from STOP to OFFLINE. Change
stored [can only~he done within the bus parameter set (Bus Para) of the Init service.

Table 123’shows the parameters of the service.

Class 1) can load a new bus parameter sdg

t. This
all bus
ication
ers DL

5t after
5 to be
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Table 123 — Load bus Par DP-master CI1

Parameter name Req Cnf

Argument M
Bus Para M

Result(+) S
Status

Result(-) S

Status

Argument
The argument shall convey the service specific parameters of the se

AREP
Thig parameter is the local identifier for the desired AR

Bus Para
Thig parameter contains the bus parameter se
defjned in Master CI1 Init service.

ded. The strudture is

Result(+)
This sglection type parameter indicates™

Result(-)
This s¢lection type parame

Status
Th

Allowed vaIu@

6.2.5.3.32

By thig service . tha U aster (Class 1) can operate synchronously with the MSO
AR. After th is service to the Application Layer, the User will recgive an
acknowledgement frot/the Application Layer after all activated DP-slaves were polled at least
once.

Table 124 shows<the parameters of the service.
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Table 124 — Mark DP-master CI1

Argum
The ar

AR
Thi

Result(+)

This sd

Diq

Thi
exg

Allg

This sd

St
Th

sig

Mar

Allg

6.2.5.3.

This s

Parameter name Req Cnf
Argument M
AREP M
Result(+) S
AREP
Dia M
Result(-) S
AREP
Status M

ent
gjument shall convey the service specific parameters ¢

EP

lection type parameter indicate

cess or failure of the service. The value NO
ig'in the operation mode OFFLINE or STOP, orap

bryice’ allows ™ to release a MS0, 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 case the

MSO0 C

Rs to that DP-slaves will also be released.

Table 125 shows the parameters of the service.

Table 125 — 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 Us

Table 1

er of a DP-master (Class 1) read any of the DL variables with this service.
26 shows the parameters of the service.

Table 126 — Read value DP-master CI1

Argum

The argument shall convey the service specific p

Vai

The parameter Variable selects the

IEQ

Resulf

This pIrameter indicates

Va
Thi

St
Th

Allg

6.2.5.3.

By this
master

Parameter-mame—T—Req €nf

Argument M
Variable M
Result M

Value
Status

@he ervice request.

ent

iable
ent value has to be reg
61158-3-3 for a list of all possib

ue

3 parame’@) -
tus

Table 127¢vshows the parameters of the service.
Table 127 — Delete SC DP-master Cl1
Parameter name Req Cnf
Argument M
Address M
Result M
Argument

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

d, see

a DP-
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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 Cl1 event

By thig service the events of the service DLM-Event are indicated to the of a DR-

(Class|1) as an Event.
Table 128 shows the parameters of the service.

Table 128 — DP-master Cl1 exen

Parameter name

_\@\
Argument M
Event m
Ad@
Argunient

The argument shall convey the service spe@ armeters of the service request.

Eveéent

This parameter canptak are aJlowed for the DLM-Event service.

Add Info
The parametic

6.2.5.3.37

By this| service™ i zes the DL-parameter of a DP-master (Class 2).

Table mneters of the service.

master
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The ar

Bus Para

Thi
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Table 129 - Init DP-master CI2
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Parameter name Req Cnf

Argument
Bus Para
TS
Data rate

TSL

minTgpDR

maxlrano
=)

BR
TQUI
TSET
TTR

G

HSA

max retry limit

Result

f\\zzzzzzzzzzzzz

§

N

O

of t

ent

gument shall convey the service specific Rarameter

o%su D

5 parameter is compgsed of the foll eters:

TS
This parameter

Data rat
This para

TQUI

service request.

This parameter contains the transmitter fall time for this DP-master (Class 2).

TSET

This parameter contains the setup time for this DP-master (Class 2).

TTR

This parameter contains the target rotation time for this DP-master (Class 2).

G

This parameter contains the GAP update factor for this DP-master (Class 2).

HSA

This parameter contains the highest station (DL-) address for this DP-master (Class 2).

max retry limit

This parameter contains the maximum number of retries for this DP-master (Class 2).
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Result

This parameter indicates that the service request succeeded.

6.2.5.3.

38

Reset DP-master Cl2

By this service the User of a DP-master (Class 2) resets the Application Layer.

Table 130 shows the parameters of the service.

Table 130 — Reset DP-master Cl2

Argunient

The argument shall convey the service specific para
Nevertheless, in this service there are no specific parameté

6.2.5.3.

By this

39

service the Application Layer indicate

(Class|2).

Table

Argum

Parameter name Req Cnf

Argument

DP-master CI2 fault

e the User of a DP-

servite request.

master

The argumen y Service specific parameters of the service request.

Nevert

6.2.5.3.

By this
from th

service

Table

Argum

594 SNOWS The parameters or the service.

ent

Table 132 — DP-master CI2 reject

Parameter name Ind
Argument M
AREP M
Reason M

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

AREP
This parameter is the local identifier for the desired AR (Address of DP-slave).
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Reason
The parameter Status indicates success or failure of the service.

Allowed values: REJ ABORT,REJ LE,REJ PS,REJ SE,REJ IV

6.2.5.3.41 DP-master CI2 closed

61158-5-3 © IEC:2007(E)

By this service the Application Layer informs the User of a DP-master (Class 2) that the MS2

AR has been closed.

Table 133 shows the parameters of the service.

Table 133 — DP-master CI2 closed

Parameter name

Argument

AREP

Argument
The argument shall convey the service specific para

AREP
Thip parameter is the local identifierfor the de

6.2.5.3.42

By thiq service the events of the DLM|are he User of a DP-master (Clas$ 2) as

an Evgnt.
Table 134 shows the parameters of

“master Cl2 event

\/‘RMeter name Ind
Wt M

> Event M
Add Info M

Argument

The argument-sha nvey the service specific parameters of the service request.
Evént
This parameter can take the values which are allowed for the -Event service.

Add Info
The parameter indicates the added info of the DL.

6.2.6 Management ASE

6.2.6.1 Overview

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
SERVICGES:

1. (o) OpsService: Get Master/Diag
6.2.6.2.1.2 Attributes

Implic|t

The aftribute Implicit indicates that the iag, object is implicitly addressed |pby the
servicg.

Master Status
US|F State
Thip attribute degCrit 3 DP-master (Class 1)

The allowed valu

Table 135 — USIF state

\QM \\/ Meaning
0 OF}LINE
1 sTop

In this state the DP-master (Class 1) does not execute anv services at the

MSO0 and MS1 AR. The MM1 and MM2 AR can be established.
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.
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nt Number

This 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

s attribute specifies the firmware/software release of the DP implementation of t

he DP-

ma
Att
Ha

Thip

(Cl
Att
Fir
Thi
DP
Att

Systen

ster (Class 1).
ibute Type: Unsigned8

dware Release User
attribute specifies the hardware release of the User i
hss 1).

ibute Type: Unsigned8

mware Release User
5 attribute specifies the firmware/softwar,
tmaster (Class 1).

implementation

ibute Type: Unsigned8

n Diagnosis

The Sy
This s
Diag

the val
by the

data e
reque
DP-sla

ave which is set to the value 1 if

ablished. The state of a DP-slave is r

master

of the

stem Diagnosis refl 3 8 assigned to the DP-master (Class 1).

its Ext
Eponds
pset to

ue 0 after the N i re-established or if the DP-slave is deadtivated
P of the : Qlass\{ )orthe USIF State of the DP-master (Class 1) is STOP.
e Type: Lis{Q
ta Tra the status of the data exchange mode of all DPtslaves
d
atu bit-information for each DP-slave which is set to the value | if the

changexwith t e assigned DP-slave was successfully or if between two data ex
s is-only one_diagnosis request. All other cases reset the status bit-information
e/to-the value 0.

Change
of the

Attribute Type: List of 0,1

List of

DP-slave Diag

This attribute is composed of the following list elements.

DP

-slave Address

This attribute specifies the DL-address of the DP-slave.

Attribute Type: Unsigned8

Allowed values: 0 to 125

DP

-slave Diag

This attribute reflects the diagnosis information of the DP-slave inclusive the information
added by the DP Application Layers for each DP-slave.
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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
6.2.6.2

.2 Master parameter class specification

.21 Overview specification

The Master Parameter object consists of one Bus Para element and one or more Slave Para
elements. The values for the Master Parameter object may be loaded via the MM1 AR.

The D
sequer
may be

For thq
to be i
master
with th

If the

Brct sq
of the
with th
Cl1 se

— pos
— neg
If the &
in an i

has to
servics

the prgvi

transfe

The Ad
are co
elemer

If the 4

values
ct Para

rdingly
master

ed first

ttribute v
htermediat

transfer the

Master Parameter object.

ttribtte values for one Slave Para element are loaded the values have to be stor|

User

vie€é are confirmed positively and after the values hags been

Bervice
5 Para

ed first

in an infermediate buffer. Afier reception of the Act Param service the User has to 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 CI1 and the Load CRL (parameter Update set to TRUE) services. The Act Param
service shall be confirmed according to the following rules:

— positive, if all load services are confirmed positively,

— negative, if one or more load services are confirmed negatively.

Care shall be taken by the User because updating of one Slave Para element may interfere
with already loaded Bus Para and may change the system behavior.
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6.2.6.2.2.2 Template

A Master Parameter object is described by the following template:

DP ASE: Management ASE
CLASS: Master Parameter

CLASS ID: not used
PARENT CLASS: TOP
ATTRIBUTES:

1. (m) Key Attribute:  Implicit

2. (m) Attribute: Bus Para
2.1. (m) Attribute: Bus Para Len
2.2. (m) Attribute: TS

2.3. (III) I’_\\ttl;butc: Datu ICAtU
2.4, (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: TR

2.10. |(m) Attribute: G

2.18. [|(m) Attribute:
2.19. |(m) Attribute:
2.20. |[(o) Attribute:
2.21. |[(m) Attribute:
2.22. |[(m) Attribute:
2.23. [(m) Attribute:
2.24. |[(m) Attribute:

2.1 (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: S

2.25. [(o) Attr :

2.26. [(o) Attri :

3. Attribute

3.1. .Y

3.2 ard Len

3.3. a Alarm SAP
3.4. Data Types
3.5. 1 Supported
3.6. Fail Safe

3.7. Active

3.8. Slave Type

3.9. ; New Prm

3.10. | (m) Attribute: Max Diag Data Len
3.11. (o) Attribute: Max Channel Data Length
3.12.  (m) Attribute: Diag Upd Delay
3.13. (o) Attribute: Alarm Mode

3.14. (m) Attribute: NA to Abort

3.15.  (m) Attribute: Ignore ACIr

3.16. (o) Attribute: Publisher Flag

3.17. (o) Attribute: MS1 Timeout

3.18. (o) Attribute: Prm Command supported
3.19. (m) Attribute: Prm Data Len

3.20. (m) Attribute: Prm Data

3.21. (m) Attribute: Cfg Data Len

3.22. (m) Attribute: Cfg Data

3.23.  (m) Attribute: Add Tab Len

3.24. (m) Attribute: Add Tab

3.25.  (m) Attribute: Slave User Data Len
3.26. (o) Attribute: Slave User Data
3.27. (o) Attribute: Ext User Prm Data Len
3.28. (o) Attribute: Ext User Prm Data
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3.29. (m) Attribute: List of assigned CREPs for the MS0O AR
3.29.1. (m) Attribute: CREP

3.30. (m) Attribute: Assigned AREP for the MS1 AR
3.31.  (m) Attribute: Assigned AREP for the MS3 AR
4. (m) Attribute: Assigned AREP for the MSO AR
SERVICES:

1. (o) OpsService: Start Seq

2. (o) OpsService: Download

3. (o) OpsService: Upload

4. (o) OpsService: End Seq

5. (o) OpsService: Act Para Brct

6. (o) OpsService: Act Param

6.2.6.2.2.3 Attributes

Implic|t

This afttribute indicates that the Master Parameter object is implici
servicgs.

Bus Para
This c@mbined attribute consists of the following items.

Bus Para Len
Thip attribute contains the length of Bus Para inclusi

Attribute Type: Unsigned16

Alldwed values: 66 to 216 - 1

TS
Thip attribute contains the own DL-

Address ofg¢he
Attribute Type: Unsign
Allgwed values: 0 to
Data rate

Thip attribut

Attribute Type:Alh

f the chosen data rate.

Thg Table 136.

Table 136 — Data rate

Value Meaning

0 9,6 kbit/s
1 19,2 kbit/s

( addressed

by the

2 93,75 kbit/s
3 187,5 kbit/s
4 500 kbit/s
6 1500 kbit/s
7
8
9

3 000 kbit/s

6 000 kbit/s
12 000 kbit/s

10 31,25 kbit/s
11 45,45 kbit/s

TsL, min Tgpr, max Tgpr, TqQul> TSET: TTR: G, HSA, max retry limit

These attributes are described in IEC 61158-3-3 and IEC 61158-4-3.


https://iecnorm.com/api/?name=1a96809c87629a2e0b5fef7667e5c1bd

- 204 - 61158-5-3 © IEC:2007(E)

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)

Thel: allowed values are shown in Table 137.

Table 137 — USIF state (\
Value Meaning /\

0 no change of the operation mode in 92(se\c>\an eg&

1 change of the operation mode in cas}of\an\skor

Isochronous Mode

Thig attribute indicates if the DP- master (Cla
Twp different models concerning

application of the DP-master (Class. 1)
(Clgss 1), see 6.2.2.4.3.2.

PZApplication Layer gnd the

Il@fr e in the Isochronous|Mode.
y fieldbus DP for the DP{master

Valt{e Meaning
No@hr ized he -Mr (Class 1) shall not operate in the Isochronous
de
Buffere chronjze the \I{-master (Class 1) shall operate in the Buffer

Syyichronized Isochronous Mode

e S hr the DP-master (Class 1) shall operate in the Enhanced
Synchronized Isochronous Mode

Iso|
Thi
with the-Contr

Allgwed values: TRUE, FALSE

ibute indicates if the synchronization message (SYNCH) shall be sent
Cgmmand Freeze set to TRUE.

IsoM Sync
This Boolean attribute indicates if the synchronization message (SYNCH) shall be sent
with the Control Command Sync set to TRUE.

Allowed values: TRUE, FALSE

Min Slave Interval

This attribute specifies the smallest allowed period of time between two consecutive DP-
slave poll cycles. This ensures that the sequence of cyclic service requests from the DP-
master (Class 1) can be handled by the DP-slave. This period of time will be complied by
the DP-master (Class 1) for every cyclic Master-slave service except for the Global Control
service. For the Global Control service the User is responsible for compliance with
Min Slave Interval.

Attribute Type: Unsigned16
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Allowed values: 1 to 216 - 1

Time Base: 100 us

Poll Timeout
In the case of MM1 AR this attribute specifies the maximum period of time needed to get
the response.

Attribute Type: Unsigned16

Allowed values: 1 to 216 - 1

Tinpe Base—tmTs

Data Control Time
Thig attribute specifies the maximum period of time for an Dz
act|vated DP-slave. This Time is used for sending out the Globa

every

Attribute Type: Unsigned16

Allgwed values: 1 to 216 - 1
Time Base: 10 ms

Alarm Max

This variable contains the maxi
handled by the DP-master. It deschib
handle a minimum number of 7 alax
clagses.

an be
hble to
alarm

Attribute Type: Unsig
Allowed values: 7 to
Mak User Glob

Thig attribute nay be
stafted by the we. This parameter descrlbes the ablllty of the DP-

map f the 8
Slajve groups ane

Attfibute
Allowed valule

Mapter Use
Thig atfribute contains the length of Master User Data inclusive the length parametef.

Att |butc Ty}JU. UIID;HIIUCII
Allowed values: 34 to 216 - 1

Master 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)

Master User Data
This attribute contains manufacturer specific data which is necessary for the bus
parameter set.

Attribute Type: Octet String
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007(E)

This attribute specifies the time (in units of tg|T) that is necessary to handle a complete

Iso

chronous DP cycle and corresponds to the time Tpp.

Allowed values: 1 to 224 - 1

maxTSH
This attribute specifies the maximum allowed time shift (in units of tg|T) of the time Tpp

measured by the DP-master (Class 1). The application of the DP-master (Class 1) will be
informed if the measured Isochronous DP cycle time exceeds this limit by the service

SY

Allgwed values: 1 to 28 - 1

Slave

This cgmbined attribute consists of the following items.

Slave DL-address

Thi
ide

download purposes.

Att

Allowed values: 0 to 125

Slave Para Len

Thi

pan

Att

Allg

Thi

If the attyi ‘ e DP-master (Class 1) acknowledges alarms via DLSAHR
Attti

Allowed values:

DP
Thi

NCH Delayed indicating the occurred shift.

Para

5 attribute reflects the DL-address of the DP-slaye
ntifier (Area Code) to address the corresponding

ibute Type: Unsigned8

5 attribute contains the length slusive the length parameter. A

a Len to zero.

RUE, FALSE

as an
up- or

slave

ms via

50.

s Boolean attribute reflects whether the DP-slave uses data types.

If the attribute is set to FALSE the DP-slave uses only basic types (Octet, Word,
for the Data Description.

If the attribute is set to TRUE the DP-slave uses data types for the Data Description.

Attribute Type: Boolean

DPV1 Supported
This Boolean attribute reflects whether the DP-slave uses the extended functionality.

If the attribute is set to FALSE the DP-slave uses no extended functionality.

If the attribute is set to TRUE the DP-slave uses extended functionality.

Array)
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Attribute Type: Boolean

Fail Safe

This Boolean attribute reflects whether the DP-slave supports the Fail Safe functionality. If
the attribute is set to FALSE the DP-slave does not support the Fail Safe functionality. If
the attribute is set to TRUE the DP-slave supports the Fail Safe functionality.

Attribute Type: Boolean
Active

This Boolean attribute reflects whether the DP-slave has to be activated. If the attribute
Active has the vaIue FALSE the DP master (Class 1) stops the DP- sIave handling to this

assigned A et, for
exa ive-Flag\ has the

description of the attribute New Prm).

Attribute Type: Boolean

Slave Type
Thig attribute contains a manufacturer specific type
139.

-slave seg Table

Attribute Type: Unsigned8

The¢ allowed values are shown in ble3

Tahkle 139 — S{ave type
(N

e peaning
2

-slave )

e

5 re§e\rved
Q \1@-2\5‘5\ Mfacturer specific
New Prm \)

This Boolean ther parameterization data has to be transferred to the
DPtslave j ange mode. If this attribute is set to FALSE the Output Data will
be fransferred i a¥e in the data exchange mode. If this attribute is set to [TRUE,
for Jope™¢ yele-paxameterization data will be transferred instead of Output Dafa. The
corlsist meterization data has to be guaranteed by local measureg. After
trapsmitting~this \parameterization data successfully the DP-master (Class 1) sqgts this
attribute to nd the data exchange mode to the DP-slave will be continued.

Attribute Type: Boolean

Max Diag Data Len
This attribute contains the maximum length of Diag Data for the DP-slave.

Attribute Type: Unsigned8
Allowed values: 6 to 244

Max Channel Data Length
This attribute defines the maximum length of a MS1-APDU (Length parameter and 4 Octet
Header) for the corresponding DP-slave.

Attribute Type: Unsigned8
Allowed values: 4 to 244
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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 140.

Table 140 — Alarm mode

Value Meaning

0 1 alarm of each typ

1 2 alarms in tot}l/_\

4 alarms in tf{tal D)

3 8a|armm5@)/ 3

4< \Q aérn}\s iftotal&
16

aﬁr\s in\m{al

N

5
6 24 ala%\{}w\tota
7

g how”
N

NA|To Abort
Thi
sla

If this
(St

he DP-master (Class 1) if the assign
e DIAG2 state and the data exchange m

E the DP-master aborts the MSO AR in case of no re
e DP-slave (abort means sending an unlock command

ed DP-
bde.

sponse

Eponse
and to

pecific

- If the attribute is set to FALSE the DP-master (Class 1) processes the auto-clear

function as defined in the Error Action Flag.

If the attribute is set to TRUE the DP-master (Class 1) ignores the auto-clear function as

defined in the Error Action Flag.
Attribute Type: Boolean

Publisher Flag

This Boolean attribute indicates if the correspondent DP-slave shall operate as Publisher.
If the attribute is set to FALSE the correspondent DP-slave shall not operate as Publisher.
If the attribute is set to TRUE the correspondent DP-slave shall be addressed as Publisher

by the DP-master (Class 1).

Attribute Type: Boolean
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Allowed values: TRUE, FALSE

MS1 Timeout

This attribute contains the value for the Timeout of the acyclic communication on the MS1
AR and specifies the maximum period of time it may take a DP-slave to provide a
response. The time contained in this attribute is the maximum time of the assigned DP-
slave.

Attribute Type: Unsigned16
Allowed values: 1 to 216 - 1

Time-Base—10ms

Prm Command supported
This Boolean attribute reflects whether the DP-slave uses PrmGR
fungtionality:

tended

- |If the attribute is set to FALSE the DP-slave supports no
If the gttribute is set to TRUE the DP-slave supports PrmC&

Attfibute Type: Boolean
Allgwed values: TRUE, FALSE

Prm Data Len

Thip attribute contains the length of R ength parameter.

Attribute Type: Unsigned8
Allgwed values: 9 to 246

Prm Data
Thip attribute reflec

DP}{master ( 1

Cfg Data Len
Thip attribute £onta

data sent to the corresponding DP-slave|by the

Att
Allgw
Cfg

Thig attribute e¢ts the configuration information sent to the DP-slave. The strudture of
thig attribute is déscribed in 6.2.10.4.2.2.

Add Tab Len
This attribute contains the length of Add Tab inclusive the length parameter.

Attribute Type: Unsigned16

Allowed values: 2 to 216 - 31

Add Tab

This attribute contains the address assignment table of the DP-slave. In case of a
Programmable Logic Controller, this list contains the Programmable Logic Controller
addresses of the decentralized addresses.

Slave User Data Len
This attribute contains the length of the Slave User Data inclusive the length parameter.

Attribute Type: Unsigned16
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Allowed values: 2 to 216 - 31

Slave User Data

This attribute contains manufacturer specific data that characterize the DP-slave for the

DP-master (Class 1).
Attribute Type: Octet String

Ext User Prm Data Len

This attribute contains the length of Ext Prm Data inclusive the length parameter.

Attribute Type: Unsigned8

Allowed values: 2 to 246

Ex{ User Prm Data
Thip attribute reflects the extended user parameterization data
DPtslave by the DP-master (Class 1). The DP-master (C
between the parameter data and the configuration informati

List of assigned CREPs for the MS0 AR
Thig attribute contains the CREPs of the MSO
composed of the following list elements:

CREP
This attribute contains one CRE

Assigned AREP for the MS1 AR
Thip attribute contains the AREP of,

Assigned AREP for the
Thip attribute contain

Assigmed AREP for the

This affribute con?’ns {

6.2.6.2.2.4 Invo
For the

— On

— Up|te
car

6.2.6.3

6.2.6.3.1 Get master diag

DP-slave

pndent
iis data

and is

With this service a DP-master (Class 2) can read a single element (Master Status, System
Diagnosis, Data Transfer List, DP-slave Diag of a single DP-slave) from the Master Diag
object of a DP-master (Class 1). This service shall only be used in conjunction with the MM1

AR.

Table 141 shows the parameters of the service.
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Table 141 — Get Master Diag

Parameter name Req Ind Rsp Cnf
Argument M M(=)
AREP M M(=)
MDiag Identifier M M(=)
Result(+)

AREP

Diagnosis Data

DP-slave Diag
System Diagnosis
Data Transfer List

Master Status

Result(-) Q
AREP ’\
Status (7

\

aramete

Argunient
The argument shall convey the servicespecifi

of the service request.

AREP
Thig parameter is the local identifier of

MDiag Identifier
Thig parameter spegifies g aster Diag object to be read.

<\ — MDiag identifier
2\

Meaning

M hf-&a{e @rag of the DP-slave with the corresponding DL-address

< R%G\\ System Diagnosis
\12)\ \M@s’l)er Status

\1<8 Data Transfer List

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

Diagnosis Data
This parameter contains one of the following element of the Master Diag object as

requested.

DP-slave Diag
This parameter contains the Diag Data of the addressed DP-slave.

System Diagnosis
This parameter contains the System Diagnosis of the Master Diag object (see

6.2.6.2.1)

Master Status
This parameter contains the Master Status of the Master Diag object (see 6.2.6.2.1)


https://iecnorm.com/api/?name=1a96809c87629a2e0b5fef7667e5c1bd

-212 - 61158-5-3 © IEC:2007(E)

Data Transfer List
This parameter contains the Data Transfer List of the Master Diag (see 6.2.6.2.1)

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

Status
This parameter provide detailed information about the failure.

Allowed values: DS, NA, RS, RR, UE, RE, TO, FE, NE, IP, AD, EA, LE

6.2.6.3.2 Start seq

With tHe Start Seq service the beginning of an Upload or Download seque¢ is\si zed by
the DPrmaster (Class 2) in the DP-master (Class 1). In this case the QP € 1) can
set an|access protection for the addressed area until the End Seq ! ignals the|end of
the sequence. The addressed data can be transmitted in blocks with the [ bd and

Downlgad. This service shall only be used in conjunction with th

Table 143 shows the parameters of the service.

Table 143 — Staé\
\ f? A

Parameter name Reg/\\ @é/ Ré[;\ X \91f

Argument \/
AREP N M \l;/;\

Area Code

Sigh

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

Argum
The argumentshat.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 144.
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Table 144 — Area code (start seq)

Value Meaning
0to 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
136161390 fortha trancfar of thg Mactgr Daramagtar Sat
140 to 254 |reserved
255 Start Seq: No local access protection /\< A (\

Timeout

This parameter defines the control time between two{suc

serjices. If this time

trapsferred data are invalid.

Attribute Type: Unsigned16

Time Base: 1ms

Result(+)

expires the access protectio e

This sglection type parameter indicates that the

Mal( Len Data Unit
The parameter Max Leg
Dafa in the following

Att

This s

vnload
viously

Aameter

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 145 shows the parameters of the service.
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Table 145 — 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 /\K
Status M M(=) \

Argunient
The argument shall convey the service specific paranieters of\the service request.

AREP
Thig parameter is the local identifi

Ar¢a Code
The parameter Area Code identifi
shgll be loaded.

the Master Parameter object which

Attfibute Type: Unsig

Allowed values: see

Adgl Offset Q
This paramete

Arda Code.

o the begin of the area which is specified |by the

Attribute Ty

Data
Thip§
Attfibute 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 provide detailed information about the failure.

Allowed values: DS, NA, RS, RR, UE, TO, FE, RE, NE, AD, EA, LE, SC, NI, NC

6.2.6.3.4 Upload

This service is used to transfer the values of the attributes of the Master Parameter object
from the DP-master (Class 1) to a DP-master (Class 2). The Upload sequence can be
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executed in the same way as the Download sequence. It is possible to transfer single data
areas without the services Start Seq and End Seq. In this case the consistency of the
transferred data is not guaranteed. This service shall only be used in conjunction with a MM1

AR.
Table 146 shows the parameters of the service.

Table 146 — 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

|
s AN
\(‘_\K

Data

pradliRe <(g Ol

Status /

Argument
The argument shall conve

AREP
This parame

Ar¢a Code
The parameter
shdll be read

Attri
Allg
Add Offset

Thig parameter™identifies the offset to the begin of the area which is specified

Arda‘Code.

Attribute Type: Unsigned16

Data Len
The parameter defines the length of the requested data.

Attribute Type: Unsigned8
Allowed values: 1 to 240

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

Data
This parameter contains the requested data.

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 provide detailed information about the failure.

Allowed values: DS, NA, RS, RR, UE, TO, FE, RE, NE, EA, LE, NI, SC, AD

6.2.6.T§—Eﬁd—eeq
This sérvice is used to mark the end of a sequence of consistent transfe data-blpcks of

the Malster Parameter object. This service shall only be used in conj

Table 147 shows the parameters of the service.

Table 147 — End Seq

Parameter name Req Int’"l/ Rsp \CQf

Argument

AREP <

Result(+)
AREP <

[Res t(-)
SN
Argument

The argument sh§ e servicg specific parameters of the service request.

N

AREP
Thip bheNocahdentifier of the desired AR.
Result(+)

This sglectiontype paxameter indicates that the service request succeeded.

Resulf(-)
This s i
Status

This parameter provide detailed information about the failure.

Allowed values: DS, NA, RS, RR, UE, TO, FE, RE, NI, SE, NE, AD, EA, LE, NC

6.2.6.3.6 Act Para Brct

This service is used to activate the previously transferred values for the Master Parameter
object by the DP-master (Class 2). This service may be performed simultaneously to one
(single) or many (multicast) DP-master (Class 1). In the operation modes CLEAR and
OPERATE of the DP-master (Class 1), the activation of the Bus Para element with changed
DL parameters data rate or TS will be rejected. This service is only locally confirmed because
a possible change of the data rate shall take effect at all addressed DP-masters (Class 1) at
the same time. This service shall only be used in conjunction with a MM2 AR.
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Table 148 shows the parameters of the service.

Table 148 — Act Para Brct

Parameter name Req Ind Cnf

Argument M M
AREP M
Area Code M M

<

Result(+) S
AREP

Result(-)
AREP
Status

Argument
The argument shall convey the service specific para

AREP
Thig parameter is the local identifig

Arga Code
Th¢ parameter Area Code identifies—t
shgll be activated.

aster Parameter objectf which

Attribute Type: Unsignéd

The¢ allowed values| axe s

code (Act Para Brct)

Value \/\ Meaning

0'g 126X | not-atfowed
\1 2)\ >Bus Para

\}28\&{129 reserved
W135 reserved

)36 to 139 |for the activation of the Master parameter object

140 to 254 |reserved

255 not-allowed

In the presence of several DP-masters (Class 2) it shall be guaranteed that the old and the
new bus parameter sets are compatible.

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

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

Status
This parameter provide detailed information about the failure.

Allowed values: DS
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6.2.6.3.7 Act param
This service is used by the DP-master (Class 2) for the following purposes:

— to activate or to deactivate a parameterized DP-slave,
— to change the operation mode of the DP Application Layer,

— to accept and activate the values for the Bus Para Elements of the Master Parameter
object.

If the loaded bus parameter set contains a changed data rate or station address for the DP-
master (Class 1) the new bus parameter set shall be activated with the Act Para Brct service.
This service shall only be used in conjunction with a MM1 AR

Table 150 shows the parameters of the service.

Table 150 — Act param Q

Parameter name Req Ind Rsb\ C
Argument M \
AREP M
Area Code M
Activate >
Result(+) S(=)
AREP Q M
Resul:) S(=)
M M
M M(=)

\ N
@“%

Argunient
The argument shg

AREP
Thip
The paran which

shdll be_activated/geactivated with the exception of the operation mode.

Attribut Type: Unsigned8

The allowed values are shown in Table 151.
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Table 151 — 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 A ~ \
140 to 255 |reserved /\ \\

The¢ allowed values are shown in Table 152.

Result(+)

This selectio

Result(-
This se

Thi

Allc

Activate %
Th¢ meaning and the allowed values of this parameter are_depending-on thenArea Cpde.

Attribute Type: Unsigned8

T@1\5<—£§iva G

Area Code ﬂtlnwed\v\a\\es ﬁ}\the}a-ra{neter Activate
0

0 to 125: (Slave Para) (="Reagtivatg)

o

N
127: (Bus F%«Q) N 25%\ (= Mate)

128: (operati ode)\| 6 ‘(‘—/STOP)
Q 8 (= CLEAR)
N2

(= OPERATE)

ameter indicates that the service request succeeded.

yRe pa

6.2.7 Load region ASE

6.2.7.1

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

Overview

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
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

a file. The

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&M&M&W@mﬁ&mntems
uploaded.

The Ld
(Pull o
Pull or

The LR

servicq.

LR Datf
that cq

LR Dat
by sen
the LR
segme
initiate
AP. Th
comple

To avg
regard

6.2.7.2

6.2.7.2.

The Ld
attribuf
specifi

vnload

dther to

e Push S¢gment

cation/of the Client AP is beyond the scope of this specification.

'he AP
with a

image
hether
R Data
AP that
femote
not be

an AR

h. The

A Load Region object is described by the following template:

DP ASE:

CLASS
CLASS

ID:

Load Region

PARENT CLASS:
ATTRIBUTES:

—_

DOUUOA LN
—

—_

(m)
(m)
(m)
(m)
(c)

(m)
(m)
(c)

(m)

Key Attribute:

Attribute:
Attribute:
Attribute:
Constraint:
Attribute:
Attribute:
Constraint:
Attribute:

Load Region ASE

not used
TOP

Identifier

LR Size

Access Rights MS1

Access Rights MS2

Access Rights MS2 = Right to Pull or Right to Pull/Push
List of SCL Pull

SCL

Access Rights MS2 = Right to Push or Right to Pull/Push
List of SCL Push
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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) ﬂchnr\lir\n- Pull Qngmnnf

4. (m) OpsService: Terminate Load

6.2.7.2.2 Attributes

Identiffier

This key attribute is a triplet composed of API, Slot Number and

Applic
Load H
Region
Attribu

Allowe

LR SizZe

Attribuie Type: Unsigned32

Allowef values: 1 to 232

Access Rights MS1

This attribute deft es

object.
Attribu

The all

able 153 — Access rights MS1

Value Meaning

0 Right to Push
1 Right to Pull

gbts defined for a MS1 AR for the Load

which
ile the
, Load

Region

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 154.
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Table 154 — 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:

scl_
The attribute SCL contains one value for Pull access protectio
object. The rules for accepting or rejecting a Pull access
acdording to the read access.

Attribute Type: Unsigned8

List off SCL Push
This affribute is composed of the following list elements:

SCL
The attribute SCL contains one value for
object. The rules for accepting « j
acdording to the write access prote

s action for this Load Region

are described in p.2.1.3

o

Attribute Type: Unsigned8

Load Region State
This affribute specifies th

Attribu

The all

5 — Load region state

Meaning

0 DOWNLOADABLE
1 DOWNLOADING
2 DOWNLOAD SUCCESS
3 LOADED

4 IN-USE

Load Region State attribute constraints:

- A Load Region object whose contents are stored in non-erasable memory cannot
support downloading transfers. Its valid state values are LOADED and IN USE.

- A Load Region object whose contents are stored in erasable memory supports
downloading transfers. Its valid state values are DOWNLOADABLE, DOWNLOADING,
DOWNLOADING SUCCESS, LOADED and IN USE,

Actual LR Size
This attribute specifies the used length of the Load Region object in octets. A Load Region
object whose content is cleared shall have a value of zero for this attribute.

Attribute Type: Unsigned32
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Allowed values: 0 to 232 - 1

Identifier of Related Function Invocation
This optional attribute is a triplet composed of API, Slot Number and FI Index to define to
which Application Process Identifier, module and to which index within the specified module
the related Function Invocation object belongs.

Attribute Type: Unsigned8, Unsigned8, Unsigned16

Allowed triplet values: Allowed values:[ 0 to 254, 0 to 254, 0 to 65 199 (65 200 to 65 535
reserved) ]

Max Srgmm-Langfh
This aftribute specifies the maximum length in octets of each Push Seg
shall be used for the up- or download of this Load Region object,

which
Attribu
Allowe

Max R

This aftribute specifies the maximum time period (in uni

Load,
Server
value ¢

Attribu

Allowe

Uploamcount

This a
Region
This a
This a
object.

Attribu
Allowe

Load R
This o

Attribu

e Type: Unsigned8
d values: 1 to 234

bsponse Delay

Pull Segment, Push Segment or Terminate Lo

e Type: Unsigned16

d values: 1 to 216 - 1

ribute indicates tht

e Type: Octet/String

Load R

This optional attribute defines the name of the Load Region object.

2egion Name

ox Pull SJegment

sponse of an

nay be delayed

all be less th

Initiate
by the
an the

e Load
object.
arallel.
Region

Attribute Type: Visible String(32)

Local Detail
This optional attribute contains additional local information about the Load Region object.

Attribute Type: Octet String

6.2.7.2

For the invocation of the Load Region object the following rules apply.

3 Invocation of the load region object

— Load Region objects shall not exceed the total length of 232 -1 octets. The attribute

LR

Size has to be set accordingly.
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— At least the Push Segment or Pull Segment or both services shall be allowed for the
access of the Load Region object.

— At least one AR shall have access to the Load Region object.
— Only one Function Invocation shall be related to a Load Region object.
— The access rights shall be set accordingly to the allowed service(s).

6.2.7.3 Load region service specification
6.2.7.3.1 Initiate load

This service is used by an AP to |n|t|ate the download or upload of a Load Region. A

parame e Load
Reglon e Push
Segme $2 AR.

Table 156 shows the parameter of the service.

Table 156 — Initiate load <\

Parameter name In( \Kég N C‘nf
Argument \\
AREP \>
Slot Number
LR Index >
Load Type

Load Image Size

Q{zo/@zz?
o]

z ==z =zo0
=
l

n
@
\ll/

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
Load Region object in a specific slot (typically a module).

LR Index
This parameter specifies the index of the Load Region to be downloaded or to be
uploaded.
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Load Type
This parameter specifies whether the Load Region object has to be downloaded or
uploaded.

Allowed values: Push, Pull

Load Image Size

This conditional parameter indicates the number of octets which has to be downloaded to
the Load Region object if the parameter Load Type is equal Push. If the parameter Load
Type is equal Pull the parameter Load Image Size is not present. This parameter shall
have a value of zero if the content of the Load Region object shall be cleared.

Attribute Typn' lIneignndQ’)

Allgwed values: 0 to 232 - 1

Intersegment Request Timeout

This parameter specifies the timeout period on the Server
Pugh Segment service requests, in units of 100ms. The de
157.

hent or
Table

Attribute Type: Unsigned16

Allgwed values: 1 to 216 - 1

Table 157 — Default values fo@\i ameter In er@ t Request Timeout

Baudrate (kbit/s) /’%‘187,5 00 1500 | 3000 | 6000 [ 12000
Intersegment Request Timeout (sec)\ @N \%) )10 10 10 10

anormation for the subsequenf load
Result(+)

This se i 2 at the service request succeeded.

Additional Informatio
This optional
procedure, e

Act
Thi

— ribtite’ Actual LR Size of the Load Region object if the parameter Loafl Type

r Load Image Size if the parameter Load Type has had the valug Push

in the)previots request primitive.

Attribute Type: Unsigned32

Allowed values: 0 to 232 - 1

Max Response Delay

This parameter contains the value of the attribute Max Response Delay of the Load
Region object. The Client AP shall monitor the Initiate Load, Push Segment, Pull Segment
or Terminate Load service request and response sequences with this time parameter.

Max Segment Length
This parameter contains the value of the attribute Max Segment Length of the Load
Region object.

Result(-)
This selection type parameter indicates that the service request failed.
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Allowed values: state conflict, load image size error, access denied, invalid index, invalid

slot, module failure, invalid parameter, invalid type.

6.2.7.3.2 Push segment

This optional service is used to transfer LR Data to the Load Region object after the download
process has been initiated. This service shall only be used in conjunction with the MS1 or

MS2 AR.

Table

Argum
The ar

58 shows the parameter of the service.

Table 158 — Push segment

a\

Segment Length
Segment Number
More Follows

Data

(Exr ode

M
M
M
Result(+) QB
ARE
(g
AREP

Parameter name Req Ind /Rs.g \C\nf
Argument M \
AREP M \\/
Slot Number M \
LR Index M >

S S(=)

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

AR
Thi

Sigt-Number

Theparameter—Stot Numberis—used i the destimatiomdevice for addressingthe

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

esired

This parameter indicates the number of octets of the Load Region object which has to be

downloaded.
Attribute Type: Unsigned8

Allowed values: 1 to 234
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Segment Number
This parameter indicates the number of the segment which is being transferred. Segment
numbers are in ascending order without gaps beginning with the value one.

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

More Follows
This parameter indicates whether or not any additional segments remain to be transmitted.

Attribute Type: Boolean

Allgwed values: TRUE, FALSE

Data
Th¢ parameter Data contains the segment of the Load Image w{
and consists of the number of octets indicated in the paramete

Result(+)
This sglection type parameter indicates that the service

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

Error Code
This parameter indicates the reason for the

Allgwed values: state conflict, length g d slot,
mofdule failure, invalid pa i i

6.2.7.3.3 Pull segn

upload
1S1 or

This optional se
procesp has be
MS2 AR.

Table 159 shows
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Table 159 — 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(+)
AREP

Segment Length

== =2

Segment Number

N

More Follows

Data

S
Result(-) /\
A

AREP

52,

Error Code

Argunient

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

AREP
Thip parameter is the loca\identifi sired AR.

Slat Number
Th¢ parameter, Slo

Logd Regionc

LR|Index
This paramete

he destination device for addressing the desired
ot (typigally a module).

of the Load Region to be uploaded.

This p g 2 g number of octets of the Load Region object which shall be

Allowed 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

More Follows
This Boolean parameter indicates whether or not any additional segments remain to be
transmitted.

Attribute Type: Boolean
Allowed values: TRUE, FALSE

Da
Thig conditional parameter is only present if the value of the parameter”Sey
the|response is different from zero and contains the segment of the
to be uploaded and consists of the number of octets indicated in\1
Length of the response. This parameter has to be composed of

e\which has
gment
btring.

ent Lergth of

Result(-)
This sglection type parameter indicates that the service reque

Error Code
This parameter indicates the reason for the failure’

Allgwed value: state conflict, access denle i i i , failure,
invalid parameter, invalid type, fea

6.2.7.3.4 Terminate load

This sgervice is used to terminate th d or’downlgad process. It shall be used upon
succesgsful completion, or 40 aborf-anupload\ef. owntgad in progress.

If the Up- or download preces the Terminate Load service, then

— in gase of ? tsNof/the Load Region object shall be deletgd (the
attribute Actual LR allcbeNset tp zero and the attribute Load Region State shall be
set|{to DOWNLQADAB

— in gase of an yplo : e attribute Uploadcount of the Load Region obje¢t shall
be Hdecrem®én

This sgryicesl ; used’in conjunction with the MS1 or MS2 AR.

Table 160 show
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Table 160 — 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(x)
Error Code M (=)
Argument \
The argument shall convey the service specific paramete the sgficerequest.
AREP
Thip parameter is the local identifier for the desire
Sidt Number
The parameter Slot Number is used\in t 3 j esired

Logd Region object in a specific slo

LR|Index
Thig parameter specif{es ¢ vnload
process shall be termi

Resul{(+)

This sglection tyr '
Result(-)
This sglection typé pare
Error Code

Thip

Allowed valuge: onflict, access denied, invalid index, invalid slot, module Failure,
invalid pars id type.

6.2.7.4| Behavior of the load region object

6.2.7.4.1 Load region state machine description
6.2.7.4.1.1 Overview

The behavior of a Load Region object is defined by the Load Region state machine. Each
Load Region object is represented by an own instance of this state machine.

The Load Region state machine represents a part of the User functionality and is included to
ensure interoperability. It is assumed that other parts of the User functionality perform the
following checks:

— validation of the existence and addressing of the Load Region object

— validation of the access rights

— validation of temporary system restrictions for the use of the Load Region object
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and generate appropriate Error Codes if necessary.

Two types of Load Region state machines are defined. One represents the behavior of Load
Region objects whose contents are stored in erasable memory and are therefore capable to
be downloaded. The other one represents the behavior of Load Region objects whose
contents are stored in non erasable memory and are therefore not capable to be downloaded.

The Load Region object may be used by Function Invocation objects. Therefore the Load
Region state machines provide an interface to the Function Invocation state machines for co-

ordination purposes.

The mamfunctiomatites of thetoadRegiomstate mrachimeare:

— mohitoring of the valid sequence of services executed on the Load

— to gnsure that a download is only executed if no upload is in progress

— to énsure that an upload or download is only executed if
usgd by a Function Invocation object

— to gnsure that an upload is only executed if no download
— sugervision of the Client activity.

6.2.7.:|.1.2 Primitive definitions

6.2.7.4.1.2.1 Primitives exchangeé

machine

Table [161 and Table 162 show the p
Regior state machine.

r

e sen@: the load region state

ged between the User and th

is not

p Load
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Table 161 — Primitives issued by the user to the Load Region state machine

Primitive Name

Source

Associated parameters

Functions

Abort.ind

User

AREP

Locally Generated
Subnet

Instance

Reason Code

Additional Detail

DP-sla

e Stopped ind

liser

AREP

Initiate|Load.ind

User

AREP,

Slot Number,
LR Index,
Load Type,

Load Image Size,

<

@

Intersegment Req

Timeout

Pull S¢ggment.ind

User

&L

Push §egment.ind

9
Q

e

(74

en

ength,

Se
%}ment Number,
re Follows,

Data

Terminfate Lo .i%\

ser

AREP,
Slot Number,
LR Index

NS
SO
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Table 162 — 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 ADIZD’ —
Region
Segment Length,
Segment Number,
More Follows,
Data /\
Pull Sdgment.rsp(-) Load AREP, W
Region
Error Code
N
Push §egment.rsp(+) Load AREP
Region )
Push Jegment.rsp(-) Load AREP, \/ C N—
Region
9 él%t\c e >
Terminjate Load.rsp(+) Load AREP \7/
Region
Terminjate Load.rsp(-) Load RE —
Ercor

The pdrameters used

Regior] object (s@ )

6.2.7.4.1.2.2 P

Table
the Lo

Tabl

N

e Load

jad

on and

issued by the Function Invocation to the Load Region sflate

machine
Primitive Name \/ Source Associated parameters Functions
Delete|nUse’ind Function FI Identifier, The Function Invocation indicafes
tvocation — wittrthisprimmitivethat thetoad
LR Identifier Region Object is no longer to be
used.
SetInUse.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 164 — Primitives issued by the Load Region to the Function Invocation state

machine
Primitive Name Source Associated parameters Functions
DeletelnUse.rsp (+) Load FI Identifier, The Load Region responds with this
Region . primitive to a previous received
LR Identifier DeletelnUse.ind.
SetInUse.rsp (+/-) Load FI Identifier, The Load Region responds with this
Region . primitive to a previous received
LR Identifier SetInUse.ind.
6.2.7.4-43—Statedefinitions
Table 165 shows the definitions of the states of the Load Region state hine.
Table 165 — Load Region state definitior&
State Description

DOWNLOADABLE This state indicates that the Load Region~abjech empty but is
capable of being downloaded.

DOWNLOADING This state indicates that th?/dowﬁlg)ad\s»{q}n% has been initiated.

DOWNLOAD SUCCESS | This transient state indgic t%}:\% th ad sequence has
succeedegﬂ\t has yel been/ter ted

LOADED This stateNpdicates\that dow load sequence has terminated
successfully

IN-USE This state fndicates t Lo Reglon object is loaded and is
currently elng us ction Invocation object.

6.2.7.4.1.4 Local

AREP List

The AREP L|st i i ional list containing AREP(s) which represent
applicdtion relatio i : exgcute a download or upload sequence.

Segment Numbe

The Segme ~ st copsists of a two dimensional list containing AREP(s), also
contained in i he actual Segment Number of the sequence executed [on this
relatio

Actual Leng

The Agtual-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, FlI 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
activity during an upload or download sequence.

Client
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efinitions

The following functions contained in Table 166 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 166 — 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.

A)tH-theresuttsof-the—catted-subfunctions—are—as—fottows:
IsLRSizeOK(Load Image Size) = TRUE
IsPushAndUpload() = FALSE
IsAddInfoOK(Additional Information) =
TRUE
than it returns TRUE.
B) Otherwise it returns FALSE. Q \
IsPushAhdUpload() This function checks whether apUpload Wprogress.
A) If the attribute Uploadcountl\is greater thanizero it returns TRUE.
B) Otherwisemturns@ /\
IsLRSiz¢OK(Load Image Size) |This functionshecks whether the Lowsue is matching the attribuje LR Size.
A) If the Load Image Size s léss\or equ R Size then it returns TRUE.
WFAL E
IsAddInfpOK(Additional Mditional Information is matching the aftribute
Informatjon) fon
rmation is compatible to the attribute Load Region|Additional
&S | -
StoreSe;mentNumbeM p hiszents the Segment Number with one and stores it AREP related.
Segmenf Number) A \
GetSegmentNumber( REN\ }N\s Wreturns the stored AREP related Segment Number.
CheckSg¢gment UW\ his fynction compares the Segment Number with the stored AREP related Segment
Segmenf Numbe N er.
A) If the Segment Number is equal to the stored AREP related Segment Number then
it returns TRUE.
B) Otherwise it returns FALSE.
Etoretﬁ;: 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 Length and
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 Length and
greater than Max Segment Length then it returns Max Segment Length.

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 greater Max

S oamant] natb-thaon it rotiica Moo S oarmant] aath
geRtrT=eRgtm—meRtrTrettdrisva egmeRtrT—engm-

Furthermore this function calculates the new Actual Lendth accordi he following
equation:

Actual Length = Actual Length + returned value.

The new Actual Length is stored AREP related\by talling t
StoreActuallLength.

CheckAg¢tualSeglLength(AREP,

Segmen} Length)

Lﬁgth y CMQ the function

rding to the followipg

This function reads the stored AREP r
GetActualLength and checks the Seg
conditions:

A) If Segment Length is greater tha t Length then it returns [FALSE.

B) If Segment Length is greate ctyal LR Size-Actual Length then it|returns
FALSE. 6

C) OtherwiseNt retixns\TRUE

IsLastSggment(AREP)

P ra’a’teﬂ/Actual Length by calling the function
ther it is the last segment to transfer pccording

StoreAREP(AREP)

l

CheckAREP(AREP)

prding to

DeleteA aEP(AFg:/P)

\'{his\f\}nction deletes the AREP in the AREP List.

Startintdrs qNm AEEP,
T1)

TMunction starts or restarts the AREP related Intersegment Request Timer.

StoplntersegWér(AkgP)

This function stops the AREP related Intersegment Request Timer.

CheckM )reFoIlows(w

Follows

This function reads the stored AREP related Actual Length by calling the function
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 FI Identifier.

CheckFlldentifier(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.

DeleteFlidentifier(FI Identifier)

This function deletes the stored FI Identifier.

StoreData(Data)

This function stores the Data into the content of the Load Region object.

GetData()

This function gets the Data of the content of the Load Region object.
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6.2.7.4.2 Load region state diagrams
6.2.7.4.2.1 Load region state diagram for erasable memory

Figure 25 shows the state diagram of a Load Region for erasable memory.

POWER-ON
1
3.15
: 4
2
~ DOWNLOADABLE
N
7'y
16, 18, 22, 24, 17
26, 28,30, 32 34 DOWNLOADING

19..21, 28, 25, 27, 29, 31, 33
36, 37, 39, 41, 43,
45,47, 4

A

ZTRR

38, 40, 42, 44, 46, 48 51..62, 64
A
> LOADED
50
63
66..73
A
IN-USE
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POWER-ON
1
2.13,15
A
> LOADED
14
17 .24
A
IN-USE
e

Figure 26 — Load region state diagran emory

6.2.7.::'.3 Load region state table
6.2.7.4.3.1 Load region state tabl

Table 167 shows the state table of a Load

Table 15/\—\0\@@\

# Chrrent Nexkt State
$tate / ondltlon
=>Action

1 |PO\WER- DOWNLOA
ON DABLE

2 |DOWNLOA DOWNLOA
DAB DING

StoreARFP(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
3 |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}, M gment >
Length)
4 |DOYWNLOAD |Initiate Load.ind ( AREP, Slot Number, LR Index, Load DOWNLOA
ABUE Intersegment Request Timeout, Additional Information”) DABLE
/(Load Type=Push) &&
(IsServiceAccepted(Load Type, Load Image
=>
if (IsPushAndUpload()=TRUE)
Error Code:=state conflict
elseif(IsLRSizeOK(Load Ima
Error Code:=load image siz err
Endif
Initiate Ldad.rsptc) ( RENrro
5 |DOWNLOAD DOWNLOA
ABUE DABLE
6 |DO 'VNLOA? DOWNLOA
ABLUE DABLE
Segment Number:=1
More Follows:=FALSE
StartintersegReqTimer(AREP, T1)
Pull Segment.rsp(+) ( AREP, Segment Length, Segment Number, More Follows )
7 |[DOWNLOAD |Pull Segment.ind ( AREP, Slot Number, LR Index, Segment Length ) DOWNLOA
ABLE DABLE

/(CheckAREP(AREP)=FALSE
=>
Error Code:=state conflict

Pull Segment.rsp(-) ( AREP, Error Code )
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# Current Event Next State
State /ICondition
=>Action
8 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 )
9 |DOWNLOAD [Terminate Load.ind ( AREP, Slot Number, LR Index ) DOWNLOA
ABLUE DABLE
/(CheckAREP(AREP)=TRUE
=>
DeleteAREP(AREP) >
Uploadcount:=Uploadcount-1
StoplIntersegReqTimer(AREP)
Terminate Load.rsp(+) ( AREP )
10 |DOWNLOAD |IntersegReqTimer Expired DOWNLOA
ABLUE . DABLE
AREP:=GetTimerAREP()
DeleteAREP(AREP)
Uploadcount:=Uploadcount-1
IntersegReqTimerExpired.req( AREP )
11 [DOWNLOAD |Abort.ind ( ARER, Locall ce, Reason Code, Additional DOWNLOA
ABLUE Detail ) DABLE
12 |DO '\/NLOAD DOWNLOA
ABLUE DABLE
in (AREP)=FALSE
13 |DOYWNLOAD -slav Stopped ind ( AREP) DOWNLOA
ABLUE DABLE
/(Che AREP(AREP)=TRUE
=>
DeleteAREP(AREP)
Uploadcount:=Uploadcount-1
StoplIntersegReqTimer(AREP)
14 |DOWNLOAD [DP-slave Stopped.ind ( AREP) DOWNLOA
ABLE DABLE
/(CheckAREP(AREP)=FALSE
=>
15 |DOWNLOAD [SetIinUse.ind ( FI Identifier, LR Identifier ) DOWNLOA
ABLE DABLE

=>

SetInUse.rsp(-) (FI Identifier, LR Identifier)
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KAREP(AREP)=FALSE

DOWNLQAD »%shh\eg%;‘?md ( AREP, Slot Number, LR Index, Segment Length, Segment
ING NUmb Follows, Data )

/Chec

=>

= O el b ot
LTTUT UUUT. =o1alc LCUTITITCL

# Current Event Next State
State /Condition
=>Action
16 [DOWNLOAD |Push Segment.ind ( AREP, Slot Number, LR Index, Segment Length, Segment DOWNLOA
ING Number, More Follows, Data ) DING
/(CheckAREP(AREP)=TRUE) &&
(CheckSegmentNumber(AREP, Segment Number)=TRUE) &&
(CheckActualSegLength(AREP, Segment Length)=TRUE) &&
(CheckMoreFollows(AREP; More Follows)=TRUE)&&
(More Follows=TRUE)
=>
Segment Number:=GetSegmentNumber(AREP)
StoreSegmentNumber(AREP, Segment Number) >
StartintersegReqTimer(AREP, T1)
GetActualSegLength(AREP, Segment Length)
StoreData(Data)
Push Segment.rsp(+) ( AREP ) /\
17 |DOWNLOAD |Push Segment.ind ( AREP, Slot Number, LR Ik\dy& egientN engthy’Segment DOWNLOA
ING Number, More Follows, Data 6 D
SUCCESS
&
RUE) &&
m ( AREP)
18 DOWNLOA
e DING

Push Segment.rsp(-) ( AREP, Error Code )
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Current
State

Event
ICondition
=>Action

Next State

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

DOWNLOA
DABLE

DeleteAREP(AREP)
StoplIntersegReqTimer(AREP)
ClearContent

Actual LR Size:=0

20

DOYNLOAD
ING

Push Segment.rsp(-) ( AREP, Error Code ) (\

Push Segment.ind ( AREP, Slot Number, LR Index, S
Number, More Follows, Data )

/(CheckAREP(AREP)=TRUE) &&

=>
Error Code:=length error

DeleteAREP(AREP)

DOWNLOA
DABLE

21

DOYNLOAD
ING

DeleteAREP(AREP)

DOWNLOA
DABLE

StopintersegRegFimertAREP)
ClearContent

Actual LR Size:=0

Push Segment.rsp(-) ( AREP, Error Code )

22

DOWNLOAD
ING

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 )

DOWNLOA
DING
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/(CheckAREP(AREP)=TRUE

=>

Error Code:=state conflict
DeleteAREP(AREP)
StoplIntersegReqTimer(AREP)
ClearContent

Actual LR Size:=0

Terminate Load.rsp(-) ( AREP, Error Code )

# Current Event Next State
State /Condition
=>Action
23 |DOWNLOAD |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)
StoplIntersegReqTimer(AREP)
ClearContent
Actual LR Size:=0 >
Initiate Load.rsp(-) ( AREP, Error Code ) (\
24 |DOYWNLOAD [Initiate Load.ind ( AREP, Slot Number, LR Index, Loa \g ize, DOWNLOA
ING Intersegment Request Timeout, Additional Informatio DING
/(CheckAREP(AREP)=FALSE) &&
(Load Type=Push)
=>
Error Code:=state conflict
Initiate Load.rsp(-) ( AREP, Errox Code,)
25 |DOWNLOAD |Pull Segment.ind ( AREP, Slgt Numbher, L m@gment Length ) DOWNLOA
ING DABLE
/(CheckAREP(AREP)=TRUE
26 |DOW DOWNLOA
ING DING
Error€dde:=state conflict
Pull Segment.rsp(-) ( AREP, Error Code )
27 |DOWNLOAD [Terminate Load.ind ( AREP, Slot Number, LR Index ) DOWNLOA
ING DABLE
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# Current Event Next State
State ICondition
=>Action
28 |DOWNLOAD |Terminate Load.ind ( AREP, Slot Number, LR Index ) DOWNLOA
ING DING
/(CheckAREP(AREP)=FALSE
=>
Error Code:=state conflict
Terminate Load.rsp(-) ( AREP, Error Code )
29 |DOWNLOAD |Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reason Code, Additional DOWNLOA
ING Detail ) DABLE
/(CheckAREP(AREP)=TRUE
=>
DeleteAREP(AREP) >
StoplIntersegReqTimer(AREP)
ClearContent
Actual LR Size:=0
30 |DOWNLOAD |Abort.ind ( AREP, Locally Generated, Subnet,/nst Code dditional DOWNLOA
ING Detail ) DING
/(CheckAREP(AREP) FALSE<\<(> G
31 |DOWNLOAD [DP-slave Stopped.ind ( AREP) DOWNLOA
ING DABLE
/(CheckAREP(AREP)=TRUE %
32 |DOWNLOAD |DP- DOWNLOA
ING DING
33 |DOW D DOWNLOA
ING DABLE
ClearContent
Actual LR Size:=0
IntersegReqTimerExpired.req( AREP )
34 |DOWNLOAD [SetinUse.ind ( FI Identifier, LR Identifier ) DOWNLOA
ING DING
=>
SetlnUse.rsp(-) (FI Identifier, LR Identifier)
35 |DOWNLOAD [Terminate Load.ind ( AREP, Slot Number, LR Index ) LOADED
SUCCESS

/(CheckAREP(AREP)=TRUE

=>

DeleteAREP(AREP)
StoplIntersegReqTimer(AREP)
Terminate Load.rsp(+) ( AREP )
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# Current Event Next State
State /Condition
=>Action
36 |DOWNLOAD |Terminate Load.ind ( AREP, Slot Number, LR Index ) DOWNLOA
SUCCESS D
/(CheckAREP(AREP)=FALSE SUCCESS
=>
Error Code:=state conflict
Terminate Load.rsp(-) ( AREP, Error Code )
37 |DOWNLOAD [Initiate Load.ind ( AREP, Slot Number, LR Index, Load Type, Intersegment Request |[DOWNLOA
SUQCCESS |Timeout, Additional Information ) D
SUCCESS
/(Load Type=Pull)
=>
Error Code:=state conflict >
Initiate Load.rsp(-) ( AREP, Error Code ) {\
38 |DOWNLOAD [Initiate Load.ind ( AREP, Slot Number, LR Index, Loag'Type, 2 ize, DOWNLOA
SUQCCESS |Intersegment Request Timeout, Additional Information DABLE
/(CheckAREP(AREP)=TRUE) &&
(Load Type=Push)
=>
Error Code:=state conflict
DeleteAREP(AREP)
StoplintersegReqTimer(AREP
ClearContent
Actual LR Siz
Initiate Lgathrsp(~\( ARE@\Qror
39 [DOYWNLOAD W LR Index, Load Type, Load Image Size, DOWNLOA
SUQCESS Additional Information ) D
SUECCESS
<\ -) ( AREP, Error Code )
40 |DO 'VNLO7?B\ P\I Segme nd ( AREP, Slot Number, LR Index, Segment Length ) DOWNLOA
SUQCESS DABLE
/(C EP(AREP)=TRUE
Efror Coder=state confiict
DeleteAREP(AREP)
StoplIntersegReqTimer(AREP)
ClearContent
Actual LR Size:=0
Pull Segment.rsp(-) ( AREP, Error Code )
41 |DOWNLOAD |Pull Segment.ind ( AREP, Slot Number, LR Index, Segment Length ) DOWNLOA
SUCCESS D
/(CheckAREP(AREP)=FALSE SUCCESS

=>
Error Code:=state conflict

Pull Segment.rsp(-) ( AREP, Error Code )
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# Current Event Next State
State /Condition
=>Action
42 [DOWNLOAD [Push Segment.ind ( AREP, Slot Number, LR Index, Segment Length, Segment DOWNLOA
SUCCESS Number, More Follows, Data ) DABLE
/CheckAREP(AREP)=TRUE
=>
Error Code:=state conflict
DeleteAREP(AREP)
StoplIntersegReqTimer(AREP)
ClearContent
Actual LR Size:=0
Push Segment.rsp(-) ( AREP, Error Code ) <\
43 |DOWNLOAD |Push Segment.ind ( AREP, Slot Number, LR Index, Segmefit Length)\ Segme DOWNLOA
SUQCCESS |Number, More Follows, Data ) D
/CheckAREP(AREP)=FALSE SUPCESS
=>
Error Code:=state conflict
Push Segment.rsp(-) ( AREPy!'\rror CO%G\ /\
44 |DOYWNLOAD |Abort.ind ( AREP, Locally Geaperated, ub‘ne Insta ce,\R/ea on Code, Addittional |[DOWNLOA
SUQGCESS |Detail ) DABLE
/(CheckAREP(AREP)=TRUE
=>
DeleteAREP(ARE
Stoplnter
ClegrContent
A@R ize:
45 |DOYWNLOAD |Abort.ifid ( Locatl éaqe/gted, Subnet, Instance, Reason Code, Additional DOWNLOA
SUCCESS |Det D
/(CheckAREP(AREP)= E SUPCESS
46 |DOYV Pslave Stopped.ind ( AREP) DOWNLOA
su N k P{AREP)=TRUE DABLE
DeleteAREP(AREP)
StoplntersegReqTimer(AREP)
ClearContent
Actual LR Size:=0
47 |DOWNLOAD |DP-slave Stopped.ind ( AREP) DOWNLOA
SUCCESS

/(CheckAREP(AREP)=FALSE

=>

D
SUCCESS
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# Current Event Next State
State /Condition
=>Action
48 [DOWNLOAD [IntersegReqTimer Expired DOWNLOA
SUCCESS - DABLE

AREP:=GetTimerAREP()
DeleteAREP(AREP)
ClearContent
Actual LR Size:=0
IntersegReqTimerExpired.req( AREP )

49 [DOYWNLOAD |SetIinUse.ind ( FI Identifier, LR Identifier ) N DOWNLOA

SUCCESS |_

=> SULCESS
SetInUse.rsp(-) (FI Identifier, LR Identifier)

50 |LOADED Initiate Load.ind ( AREP, Slot Number, LR Index, Load Typ Load\n%ge Size) DOWNLOA
Intersegment Request Timeout, Additional Informatio DING
/(Load Type=Push) &&
(IsServiceAccepted(Load Type, Load Image Sjze, ition i TRUE)
=>
StoreAREP(AREP)
Segment Number:=0

51 |LOADED ind ( AREP, Slot Number, LR Index, Load Type, Intersegment Request [LOADED

itiomal Information )
ype=Rull) &&
eAscepted(Load Type, Additional Information)=TRUE)

T1:=Intersegment Request Timeout
Uptoadcount=tptoadcount++t
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)
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/(CheckAREP(AREP)=FALSE
=>
Error Code:=state conflict

Terminate Load.rsp(-) ( AREP, Error Code )

# Current Event Next State
State /Condition
=>Action
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)=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 ) (\
53 |LOADED Push Segment.ind ( AREP, Slot Number, LR Index, S t\en h,%eg ent LOADED
Number, More Follows, Data )
=>
Error Code:=state conflict
Push Segment.rsp(-) ( AREPy!'\rror CO%G\ /\
54 |LOADED Pull Segment.ind ( AREP, Stat Numb LI‘? Indexs egm%t ehgth ) LOADED
/(CheckAREP(AREP)=TRUE
=>
55 |LOADED EP, Slot Number, LR Index, Segment Length ) LOADED
)=FALSE
Pull Segment.rsp(-) ( AREP, Error Code )
56 |LOADED Terminate Coad.nd ( AREP, Stot Number, LR Index ) COADED
/(CheckAREP(AREP)=TRUE
=>
DeleteAREP(AREP)
Uploadcount:=Uploadcount-1
StoplintersegReqTimer(AREP)
Terminate Load.rsp(+) ( AREP )
57 |LOADED Terminate Load.ind ( AREP, Slot Number, LR Index ) LOADED
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# Current Event Next State
State ICondition
=>Action
58 [LOADED Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reason Code, Additional LOADED
Detail )

/(CheckAREP(AREP)=TRUE
=>

DeleteAREP(AREP)
Uploadcount:=Uploadcount-1

StoplIntersegReqTimer(AREP)

59 |LOADED Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reason Cod ddltlona LOADED

Detail )
/(CheckAREP(AREP)=FALSE >
=>
60 |[LOADED DP-slave Stopped.ind ( AREP) LOADED

/(CheckAREP(AREP)=TRUE
=>

DeleteAREP(AREP)

Uploadcount:=Uploadcount-1 0
StoplIntersegReqTimer(ARE
61 |LOADED DP-slave Stopped.ind ( AREP) LOADED
/(CheckAREP(AREP)=FALS
e
62 |LOADED \J LOADED
63 |LOADED IN-USE
oreFlldentifier(FI Identifier)
SetlnUsge.rsp(+) (FI Identifier, LR Identifier)
64 |LOADED SetInUse.ind ( FI Identifier, LR Identifier ) LOADED
/Uploadcount>0
=>
SetInUse.rsp(-) (FI Identifier, LR Identifier)
65 |[IN-USE DeletelnUse.ind ( FI Identifier, LR Identifier ) LOADED

=>
DeleteFlldentifier(FI Identifier)
DeletelnUse.rsp(+)(FI Identifier, LR Identifier)

66 |IN-USE SetinUse.ind ( FI Identifier, LR Identifier ) IN-USE
/CheckFlIdentifier(FI Identifier)=FALSE

=>

SetInUse.rsp(-) (FI Identifier, LR Identifier)
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# Current Event Next State
State /Condition
=>Action
67 |[IN-USE Initiate Load.ind ( AREP, Slot Number, LR Index, Load Type, Load Image Size, IN-USE
Intersegment Request Timeout, Additional Information )
/(Load Type=Push)
=>
Error Code:=state conflict
Initiate Load.rsp(-) ( AREP, Error Code )
68 |IN-USE Initiate Load.ind ( AREP, Slot Number, LR Index, Load Type, Intersegme, uest |IN-USE
Timeout, Additional Information )
/(Load Type=Pull)
Error Code:=state conflict
Initiate Load.rsp(-) ( AREP, Error Code )
69 |[IN-USE Push Segment.ind ( AREP, Slot Number, LR Index, S en Wt IN-USE
Number, More Follows, Data )
=>
Error Code:=state conflict
Push Segment.rsp(-) ( ARE r C@
70 (IN-WSE Pull Segment.ind ( AREP, Slot\umber, iR In \gUength ) IN-USE
Error Code:=stgte conflict
Pull Segmen@)\ @
71 |[IN-YSE i Index IN-USE
72 |IN-YSE .Wnerated Subnet, Instance, Reason Code, Additional IN-USE
73 IN-LUQ&W%JM ( AREP) IN-USE
6.2.7.4.4 Load re€gion state table for non erasable memory
Table +68-shows-the-state—table-ofatoadRegionfornon-erasablememony
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Table 168 — Load Region state table for non erasable memory

# Current
State

Event
/ICondition
=>Action

Next State

1 |POWER-
ON

=>

Uploadcount:=0

LOADED

2 |LOADED

Initiate Load.ind ( AREP, Slot Number, LR Index, Load Type, Load Image Size,
Intersegment Request Timeout, Additional Information )

/(Load Type=Push)

LOADED

=>

Error Code:= access denied
Initiate Load.rsp(-) ( AREP, Error Code ) /\ x

3 |LOADED

Initiate Load.ind ( AREP, Slot Number, LR Index, Load Type,
Timeout, Additional Information )

/(Load Type=Pull) &&
(IsServiceAccepted(Load Type, Additional Informati
=>

T1:=Intersegment Request Timeout
Uploadcount:=Uploadcount+1

StoreAREP(AREP)

Segment Number:=0
StoreSegmentNumber(AREP,
Actual Length:

LL6ADED

4 |LOADED

sthent. sp(-) ( AREP, Error Code )

LOADED

5 |[LOADED

PulNSegment.ifd ( AREP, Slot Number, LR Index, Segment Length )
1(CheckAREP(AREP)=TRUE

=>

LOADED

SegmentNumber=GetSegmentiumber(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
)
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Current
State

Event
ICondition
=>Action

Next State

LOADED

/(CheckAREP(AREP)=FALSE
=>

Error Code:=state conflict

Pull Segment.ind ( AREP, Slot Number, LR Index, Segment Length )

Pull Segment.rsp(-) ( AREP, Error Code )

LOADED

LOADED

Terminate Load.ind ( AREP, Slot Number, LR Index )

LOADED

/(CheckAREP(AREP)=TRUE

=>

DeleteAREP(AREP)
Uploadcount:=Uploadcount-1
StoplintersegReqTimer(AREP)
Terminate Load.rsp(+) ( AREP )

LOADED

/(CheckAREP(AREP)=FALSE
=>
Error Code:=state conflict

Terminate Load.rsp(-) ( AREP,

Terminate Load.ind ( AREP, Slot Number, LR Inde

or

de

QN

LOADED

LOADED

Detail )

2

Stoplit

Abort.ind ( AREP, Locally Gengrated, Sub

tonstance, Reason Code, Additional

LOADED

10

LOADED

LOADED

11

<
LOA DEB\b%Ia

Wd.ind ( AREP)

eckAREP(AREP)=TRUE
=>

DeleteAREP(AREP)

LOADED

Uploadcount:=Uploadcount-1

StoplIntersegReqTimer(AREP)

12

LOADED

DP-slave Stopped.ind ( AREP)
/(CheckAREP(AREP)=FALSE

=>

LOADED

13

LOADED

IntersegReqTimer Expired
=>
AREP:=GetTimerAREP()
DeleteAREP(AREP)

Uploadcount:=Uploadcount-1

IntersegReqTimerExpired.req( AREP )

LOADED
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# Current Event Next State
State ICondition
=>Action
14 |LOADED |SetInUse.ind ( FI Identifier, LR Identifier ) IN-USE
/Uploadcount=0
=>
StoreFlldentifier(FI Identifier)
SetlnUse.rsp(+) (FI Identifier, LR Identifier)
15 |LOADED SetinUse.ind ( Fl Identifier, LR ldentifier ) LOADED
/Uploadcount>0
=>
SetInUse.rsp(-) (FI Identifier, LR Identifier) (\ x
16 |IN-USE DeletelnUse.ind ( FI Identifier, LR Identifier ) %\DED
RS
DeleteFlldentifier(FI Identifier)
DeletelnUse.rsp(+)(FI Identifier, LR Identifier)
17 |IN-USE SetinUse.ind ( FI Identifier, LR Identifier ) \/ IN-USE
/CheckFlIdentifier(FI Identifier)=FALSE
=>
SetlnUse.rsp(-) (FI Identifier, LRNdentifier
18 |IN-USE Initiate Load.ind ( AREP, Slot Number, LR d , Load Type, Load Image Size, IN-USE
Intersegment Request Timeout, Add al In tior )
/(Load Type=
=>
Error Codsg:
Initjate
19 |IN-USE ber, LR Index, Load Type, Intersegment Request [IN-USE
20 IN-UJSEwa\thj\}xent.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 )
21 |IN-USE Pull Segment.ind ( AREP, Slot Number, LR Index, Segment Length ) IN-USE
=>
Error Code:=state conflict
Pull Segment.rsp(-) ( AREP, Error Code )
22 |[IN-USE Terminate Load.ind ( AREP, Slot Number, LR Index ) IN-USE

=>

Error Code:=state conflict

Terminate Load.rsp(-) ( AREP, Error Code )
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# Current Event Next State
State /Condition
=>Action
23 |[IN-USE Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reason Code, Additional IN-USE
Detail )
=>
24 |[IN-USE DP-slave Stopped.ind ( AREP) IN-USE
=>
6.2.8 Function invocation ASE
6.2.8.1 Overview
The Fynction Invocation ASE defines two objects, the stateless and thg state-
oriented Function Invocation object.
Stateldss function invocations, referred to as actions, ruy hen invoked and
cannot| be interrupted. In addition, some atomic action gsponse tq being
invokefl, while others do not. Those that do may b s, and

those that do not may be used to model software prg

State-d
execut
They d
invocati

State-qri

User f

State-g
operat

NOTE
“playbadgk”
(paused

To sup
includg

The FU
the Lo

Id Region vhjects. No overlapping is allowed.

6.2.8

6.2.8.2.1

6.2.8.2.1.1

riented function invocations,

riented
ons that

Function invocation class definition

Function invocation formal model

controlled during their

orice they have been invoked.
it i§ necessary to stop a function
ned as state-oriented.

ork view of a specific invocatign of a
more than once S|multaneousl , then

used to model software processes dr user

idn is the
stopped

cations

ts and

A Function 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
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4.1.1. (m) Attribute: SCL

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) Attribute: Local Detail

SERVICES:

1. (m) OpsService: Start

2. (o) OpsService: Stop

3. (o) OpsService: Resume

4. (m) OpsService: Reset

5 (m) OpsService: Get FI State

6.2.8.1.1.2 Attributes

Identifiier
This key attribute is a triplet composed of an API, Slot Number,
which Application Process Identifier, module and to which index w
the Fupction Invocation object belongs. This Identifier shall no
object,| Function Invocation object, Load Region object or Procé

Attribute Type: Unsigned8, Unsigned8, Unsigned16
Allowef triplet values: [ 0 to 254, 0 to 254, 0 to 65 199

Access Rights MS1
This aftribute defines the type of a
Invocation object.

Attribute Type: Unsigned8

The allowed values are sh

B}'gkhtt Start, Stop, Resume, Reset

N@Access

Acces
This a
Invocati¢

of access rights defined for a MS2 AR for the F{inction

Attribu

The allowed-values are shown in Table 170.

Table 170 — Access rights MS2

Value Meaning

2 Right to Start, Stop, Resume, Reset

3 No Access

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

SCL
The attribute SCL contains one value for access protection to this Function Invocation
object. The rules for accepting or rejecting an access are described in 6.2.1.3.

Attribute Type: Unsigned8
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Function Invocation State
This attribute specifies the state of the Function Invocation object.

Attribute Type: Unsigned8

The allowed values are shown in Table 171.

Table 171 — Function Invocation state

Value Meaning

0 IDLE

SRS
RUNNING
STOPPING
STOPPED
RESUMING
UNRUNNABLE /|
RESETTING
WAIT-SET-INUSE__
WAIT-SEFNUSE 2
10/ \WAITOEL-IN-USE:

11\ | WATREL-INUSE'
TEXECERRY
ERESTERM \

Load Region Object | ifi w}
This optional attribute|is ! c I, Slot Number and LR Index to ddfine to

which Applicati
the related Load

Ol (N|[ojloa| M|V |IDN

(@

Attribu

Allowe

sed by

Thqe allowed values are shown in Table 172.

Table 172 — Load Region object in use

Value Meaning

FALSE | Load Region object not in use

TRUE |Load Region object in use

Execution Argument Data Description

This optional attribute contains the Data Description for the Parameter Execution Argument of
the Start service. This attribute may contain either a Simple Data Description or an Array Data
Description or a Record Data Description. For data description the template given in IEC
61158-5-10, 5.1 is used.
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Function Invocation Name
This optional attribute defines the name of the Function Invocation object.

Attribute Type: Visible String(32)

Local Detail
This optional attribute contains additional local information about the Function Invocation
object.

Attribute Type: Octet String

6.2.8.2.1.3 Invocation of the function invocation object

For thg invocation of the Function Invocation object the following rules app

— At least one AR shall have access to the Function Invocation obje

— Only one Load Region object shall be related to a Function Invoca

— The access rights shall be set accordingly to the allowed se

— The optional services shall be selected according to node (cyclic, non
cydlic, ...) of the function invocation.

6.2.8.2.2 Action class definition

6.2.8.2.2.1 Action formal model

An Act

DP ASE:

CLASS Action

CLASS|ID:

PARENT CLASS:

ATTRIBUTES:

1 (m) Key Attribute

3. (m) Attribate:

4 (m) At 4@

4.1. Attribute;

4.1.1.

8.

8.1

9. sution Argument Data Description

10. Resdlt Argument Data Description

11. Action Name

12. Local Detail

SERVI(

1. Call

6.2.8.2.2,

Identifier

This key attribute is a triplet composed of API, Slot Number and FI Index to define to which
Application Process ldentifier, module and to which index within the specified module the
Action 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 Action object.

Attribute Type: Unsigned8

The allowed values are shown in Table 173.
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Table 173 — Access rights MS1

Value Meaning

2 Right to Call

3 No Access

Access Rights MS2
This attribute defines the type of access rights defined for a MS2 AR for the Action object.

Attribute Type: Unsigned8

Th || <l Il o H i i | 4.7 4
e allowed-vargesare—sSnowirm—Taore—17

Table 174 — Access rights MS2

Value Meaning

2 Right to Call

3 No Access

List off SCL
This affribute is composed of the following list elemé

SC

Th¢ attribute SCL contains one valye o ¢ 0 this Action object. Thle rules
for i

Att

Load R
This o fine to

which ifi to which index within the specified fnodule

Attribu

Allowe

sed by

The¢ allowed values are shown in Table 175.

Table 175 — Load Region object in use

Value Meaning

FALSE | Load Region object not in use

TRUE |Load Region object in use

Execution Argument Data Description
This optional attribute contains the Data Description for the Parameter Execution Argument of
the request of the Call service. This attribute may contain either a Simple Data Description or

an Array Data Description or a Record Data Description. For data description the template
given in IEC 61158-5-10, 5.1 is used.
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Result Argument Data Description

This optional attribute contains the Data Description for the Parameter Execution Argument of
the response of the Call service. This attribute may contain either a Simple Data Description
or an Array Data Description or a Record Data Description. For data description the template

given in IEC 61158-5-10, 5.1 is used.

Action Name
This optional attribute defines the name of the Action object.

Attribute Type: Visible String(32)

Local Detail

This optional-attribute contains additional local information about the Action nhjnﬂf

Attribute Type: Octet String

6.2.8.2.2.3 Invocation of the action object
For thg

— At
— On
— Th

6.2.8.
6.2.8.3.1

This ¢
shall o

Table

service

Rest{+} S S{=}
AREP M M(=)
Result(-) S S(=)
AREP M M(=)
Error Code M M(=)

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

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

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 sglection type parameter indicates that the service request succeede

Resulf(-)
This sglection type parameter indicates that the service request faile

Error Code
Thig parameter indicates the reason for the failure.

Allgwed values: state conflict, access denied, invak module
invalid parameter, invalid type, resource busy.
6.2.8.3.2 Stop service
This confirmed service is used to stop s etaining its context so
may be resumed. This service shall only b c ' with the MS1 or MS2 A

Table 177 shows the para

failure,

that it
R.

N o\

C \Parar@t&war\n\ﬁ L)eq Ind Rsp Cnf

\> M M(=)

M M(=)

M M(=)

M M(=)
S S(=)
M(=)
Result(-) S S(=)
AREP M M(=)
Error Code M M(=)

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

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

Slot Number

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

Function Invocation object in a specific slot (typically a module).

Fl Index
This parameter specifies the index of the Function Invocation to be stopped.
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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.

Allowed values: state conflict, access denied, invalid index, invalid slot, module failure,
invalid parameter, invalid type, feature not supported.

6.2.8.3r3—Resumeservite

This cg@nfirmed service is used to resume the execution of a Function | s been
stopped. The execution is resumed using the context saved when the ¢ ibn was
stopped. This service shall only be used in conjunction with the MS94 or

Table 178 shows the parameters of the service.

Parameter name Req

b
{

Argument
AREP
Slot Number

Fl Index

n
@
\ll/

@z

M(=)
S S(=)
M M(=)
M M(=)
Argum
The ar the service specific parameters of the service request.

AR
Thisparameter 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 resumed.

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.
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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, 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
contexfisdefimedasthecontext of the Functiomtnvocatiomrset by itsmitiatizatiomprocedures.
This sgrvice shall only be used in conjunction with the MS1 or MS2 AR.

Table 179 shows the parameters of the service.

Table 179 — Reset

Rsp | (Bhe_

Parameter name Req

Argument M
AREP
Slot Number
Fl Index

M{
Result(+) Q

S S(=)
AREP, M M(=)
Resui(-) S S(=)
AREP > M M(=)
E(fog Code M M(=)
Argunient \\\_’>
The argument shall conveyithe service specific parameters of the service request.

AREP

Thip% enisithe Idcal identifier for the desired AR.

Slat Numbe
The paramete gt Number is used in the destination device for addressing the desired
Functien“lnvocation object in a specific slot (typically a module).

Fl Index
This parameter specifies the index of the Function Invocation to be reset.

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.

Allowed values: state conflict, access denied, invalid index, invalid slot, module failure,
invalid parameter, invalid type.
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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 180 shows the parameters of the service.

Table 180 — Get Fl state

Parameter name Req Ind Rsp Cnf

Argument M M(=)

AREP M M(=)
Slot Number M M(=)
Fl Index M M(=)

Result(+) Q
AREP /\4\ )
FI State \K%

Result(-) \ s
AREP @A >M(=)
Error Code Q M)\/ M(=)

Argument %
The argument shall convey ice peara eters of the service request.

AREP
This parameter is theNocaNi

Siat NumbeQ
The paramete ¢

Function Invocatie

esired

Fl Index
Thig par
This seglec

Fl $tate
This parameter contains the actual state of the Function Invocation object.

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

Error Code
This parameter indicates the reason for the failure.

Allowed values: access denied, invalid index, invalid slot, module failure, invalid
parameter, invalid type.

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 181 shows the parameters of the service.
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Table 181 — 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 S(=)

AREP

Result Argument

Result(-)
AREP

Error Code

Argument
The argument shall convey the service

AREP
Thi

Slat Number
Thﬁ parameter Slot
Ac

esired

Entity Numbe
The paramet

000 -

Execution Argument

This optional parameter contains additional information to perform the invocation of the
Action object. It shall be present if the attribute Execution Argument Data Description is
defined for the addressed Action object.

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

Result Argument

This optional parameter contains the result of the invocation of the Action object. It shall
be present if the attribute Result Argument Data Description is defined for the addressed
Action object.

Result(-)
This selection type parameter indicates that the service request failed.
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Error Code
This parameter indicates the reason for the failure.

Allowed values: type conflict, access denied, invalid index, invalid slot, module failure,
invalid parameter, invalid type.

6.2.8.4 Behavior of the function invocation object
6.2.8.4.1 Function invocation state machine description

6.2.8.4.1.1 General

The behevor—eofeatFunretion—trvrecation—obiectis—defired—by—the tHret state

machire. Each Function Invocation object is represented by an own i is state

machire.

The Function Invocation state machine represents a part of the e i and is

includgd to ensure interoperability. It is assumed that other parts_o S onality

perform the following checks:

— valldation of existence and addressing of the Function_|

— valldation of the access rights

— validation of temporary system restrictions fo lect

— valldation of the correct class of the

and gelnerate appropriate Error Codes if

The F re the

Functign Invocation state chines

for co-prdination purposes:

The main functiozitie

— chgcking of thevatidity . : , versus the state of the Function Invocation object

— to gnsure that rio p

— to e¢nsure object
is g

— suqe

6.2.8.4.1.2

6.2.8.4.1.2.1 Primitives exchanged between the user and the function invocatilon

machine

Table 182 and Table 183 show the primitive exchanged between the User and the Function
Invocation state machine.
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Table 182 — 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 lser ARFP —

Slot Number,

Fl Index,
Execution Argument (\

DP-slaje Stopped.ind User AREP \>

Reset.ind User AREP, & N \>

Slot Number,

Flindex (7

Resumle.ind User EP, \%d C)-
er, &
dex,
xecy,tl@ Ar nt
Start.irfd EPQ —

dmber,

%

I\ hor

Executioh Argument

¥

Stop.ind \/ User \,:?P, —_—
t Number,

FI Index

AREP, —

I

Get Fi[state.ind \
Slot Number,
\ FI Index

SO
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Table 183 — 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
ResumTsp(-) Function AREF, =
Invocation
Error Code,
Function Invocation State A (\
Start.rgp(+) Function AREP - \)
Invocation /\
Start.rgp(-) Function AREP, \ \/
Invocation
Error Code,
Function Invocatim

Stop.rdp(+) Function AREP
Invocation f\

Stop.rqp(-) Function AR
Invocation

\\/

)_

T

nction Inxgcation State

Get Fl [State.rsp(+) Function REF% W -
nwocati
/(K fm—\ﬂ tate N
N
The parameters ysed
Function Invoca i

6.2.8.4.1.2.2

of the

Table (184 v the primitive exchanged between the Load Region state
machirje an i

Table 18 i s 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 SetlnUse.req.
SetInUse.cnf(-) Load FI Identifier, The Load Region confirms with this
Region . primitive negatively a previous issued
LR Identifier SetinUse.req.
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Table 185 — Primitives issued by the Function Invocation to the Load Region state

machine
Primitive Name Source Associated parameters Functions
DeletelnUse.req Function FI Identifier, The Function Invocation requests
Invocation . with this primitive the termination of
LR Identifier the use of a Load Region object.
SetlnUse.req Function FI Identifier, The Function Invocation requests
Invocation . with this primitive the use of a Load
LR Identifier F\’egion object.
6.2.8.4-4-3—Statedefinitions
Table 186 shows the definitions of the states of the Load Region state hine.

Table 186 — Function Invocation state definitjo

State Description \ \ \/
IDLE This state indicates that the Function Invocat@)m Med and can be started.

STAR[ING This transient state indicates that the Fufiction Tryvo t|on is eMlg a start
procedure.

RUNNING This state indicates that the obje the'start-up procedure and exefcutes
its normal function.

STOPPING This transient state Nca%e\t%@t a p‘gvioué\issued étop is executed.

sToPPED This state indicates th}t}he Fﬁr@*&q |n§e€ati¢%s/stopped.
RESUMING This transient state ir{dicate‘S\tQat\QéQm(%ommand is executed.
UNRUNNABLE This sttaindicates-that an eérpccured:

RESE[TTING TrKs tra S|e\t\Etate |nd| s that a %et Command is executed.

WAIT{SET-IN-USE is tsta indicate th e Function Invocation is executing a start
cedure breakdown of‘the related Association Relationship.

WAIT SET-IN-US&//Tb{xtransm tsta indi t\{that the Function Invocation is executing a resume
prose

aft down of the related Association Relationship.

WAIT{DEL-IN-US s tr state ifdicates that the Function Invocation is executing a stop
\\ro dur kdown of the related Association Relationship.

WAIT{DEL-INQUSE- Th t tate indicates that the Function Invocation is executing a reset
- %{oc dure er breakdown of the related Association Relationship.

EXEC \ his transient state indicates that during the execution of a Function Invocation ap
err as been detected.

EXEC}TERM /?is transient state indicates that the execution of a Function Invocation is termirfated
t the end of the program in case of non cyclic execution mode.

6.2.8.4.1.4 Local variable definitions
AREP

This local variable contains the AREP which represents the application relationships who
currently executes a Start, Stop, Resume or Reset service.

LR Identifier

This local variable contains the Identifier (API, Slot Number, LR Index) of the Load Region
object which currently is used by this Function Invocation object.
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1.5 Local event definitions

Execution Error
This local event is generated if during the execution of a Function Invocation an error has
been detected. The execution is terminated and the Function Invocation is set to the state
UNRUNNABLE.

Execution Terminated
This local event is generated if the execution of a Function Invocation is terminated at the end
of the program in case of non cyclic execution modes. The Function Invocation is set to the

state IDLE.
6.2.8.41.6 ___Function definitions
The fupctions contained in Table 187 are used by both Function Invgeation state.mgchines
which flescribe the behavior of a Function Invocation object.
Table 187 — Function definitionf/\
Fuhction Name Descl}'p/t\i‘o{ \\ \

IsServiceAccepted(Executi [This function checks if the received Exeeuti i \mo\gkﬁ)
on Argufnent) corresponding attribute of the Functi

A) If the received Execution Argument is(compatib

B) Otherwise it retNLS )
CheckLRIdentifier ( LR This function checks i the ttribute
Identifief ) of the Function Invo n object:

A) If the received LR Ide

B) Q(ﬁéf{visem FALSE
StoreAREP(AREP) Rus\;qctb& stores Meived MP in the variable AREP.
CheckAREP(AREP) i if thexreceived AREP is equal to the AREP stored in the vdriable

Q &Q\ is’equal then it returns TRUE
/\ FALSE
GetAREP is f\\{tlo the AREP stored in the variable AREP.
GetFIState() Is fynction reads the actual state from the attribute Function Invocation State|of the
ction IpWocation object.

6.2.8.4.2 Xctl\v}ocatlon state diagram
Figure[27,shows the state diagram of the Function Invocation state machine.
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POWER-ON
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A 110..116
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18, 20 (\‘ 109
STARTING WAIT-SET-IN-USE

17,19 83..89

N

10 108
EXEC-TERM
82 76.81

47 L 2 P
22,23, 25..27& b, Bt X

RUNNING EXEC-ERR Q UNRUNNABLE * [—
67 75
60.|66 21 24
:’_\ 58 31..35, 37, 39

WAIT-SET-IN-USE2 36, 38
STOPPING

118..124 ' v
54, 46 30
WAIT-DEL-IN- 17/ § : g

100

STOPPED

49..53, 55, 57
(\M

RESUMING

6.2.8.4.3 Functio

Table 188 show@
nction Invocation state table

# CGurrent Q \> Event Next|State
State ICondition
X\ =>Action
1 |PdwER- \> IDLE
ON .

2 IDLE Start.ind ( AREP, Slot Number, Fl Index, Execution Argument) STARTING
/(IsServiceAccepted(Execution Argument) = TRUE)
=>
StoreAREP(AREP)

SetlnUse.req ( FI Identifier, LR 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 Event Next State
State ICondition
=>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 ) /\ Q\
6 IDULE Reset.ind ( AREP, Slot Number, Fl Index ) ID
=>
Reset.rsp (+) ( AREP ) <\ \
7 IDULE Get FI State.ind ( AREP, Slot Number, Fl In \ IDLE
=>
Fl State := GetFIState()
Get FI State.rsp (+) (
8 IDYE Abort.ind ( AREP, LocaIIy nerate Sub et, Ir}s@c/e/Reason Code, IDLE
Additional Detail )
9 [iple DP-sIa@)wz\d% IDLE
10 [STARTING Ilde tifiep, LR Identifier) RUNNING
ntlfler ) = TRUE)
(\ Swsp(+) AREP )
11 START\WC\ etihUse.cnf (-) ( FI Identifier, LR Identifier ) IDLE
@Rldentlfler ( 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 )



https://iecnorm.com/api/?name=1a96809c87629a2e0b5fef7667e5c1bd

- 272 - 61158-5-3 © IEC:2007(E)

# Current Event Next State
State ICondition
=>Action
13 |STARTING Stop.ind ( AREP, Slot Number, Fl Index) STARTING
/(CheckAREP(AREP) = FALSE)
=>
Error Code := state conflict
Stop.rsp(-) ( AREP, Error Code )
14 |STARTING |Resume.ind ( AREP, Slot Number, Fl Index ) STARTING
/(CheckAREP(AREP) = FALSE)
=>
Error Code := state conflict
Resume.rsp(-) ( AREP, Error Code ) <\
15 |STRRTING [Reset.ind ( AREP, Slot Number, FI Index ) \ N START[NG
/(CheckAREP(AREP) = FALSE)
=>
Error Code := state confllct
Reset.rsp (-) ( AREP, Err Co e) O
16 [STARTING |Get FI State.ind ( AREP, Sibt Number, FI Index )\ _/ START[NG
=>
FI State := GetFIState() \%
Get FI Stat€.rspX+) ( AR
17 |STARTING i ted S bnet Instance, Reason Code, WAIT-SET-IN-
USE
18 |STARTING \)sa*r(y Generated, Subnet, Instance, Reason Code STARTING
19 |[STARTING. |D ve 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 ( FI Identifier, LR Identifier )
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# Current Event Next State
State ICondition
=>Action
22 |RUNNING Start.ind ( AREP, Slot Number, Fl Index, Execution Argument) RUNNING
=>
Error Code := state conflict
Start.rsp(-) ( AREP, Error Code )
23 |RUNNING Resume.ind ( AREP, Slot Number, Fl Index ) RUNNING
=>
Error Code := state conflict
Resume.rsp(-) ( AREP, Error Code ) /\ Q\
24 |RUNNING Reset.ind ( AREP, Slot Number, Fl Index ) R FING
=>
DeletelnUse.req ( Fl Identifier, LR Identifier ) <\ \
25 |RUNNING Get FI State.ind ( AREP, Slot Number, Fl In \ RUNNING
=>
Fl State := GetFIState()
Get FI State.rsp (+) (
26 |RUNNING Abort.ind ( AREP, LocaIIy nerate Sub et, IW Reason Code, RUNNING
Additional Detail )
27 |RUNNING DP-sla@K% RUNNING
28 [RUNNING EXEC-BRR
Delete sred\( Fl tifier, LR Identifier )
29 |RUNNING Wo T}u{i}%ed EXEC-TERM
ﬁele In req ( FI Identifier, LR Identifier )
30 |[STPOPPING letelnUse.cnf (+) ( FlI Identifier, LR Identifier) STOPPED
/(CheckLRIdentifier ( LR Identifier ) = TRUE)
=
AREP := GetAREP ()
Stop.rsp(+) ( AREP )
31 |STOPPING Start.ind ( AREP, Slot Number, Fl Index, Execution Argument) STOPPING

/(CheckAREP(AREP) = FALSE)
=>

Error Code := state conflict

Start.rsp(-) ( AREP, Error Code )
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# Current Event Next State
State ICondition
=>Action
32 |STOPPING Stop.ind ( AREP, Slot Number, Fl Index) STOPPING
/(CheckAREP(AREP) = FALSE)
=>
Error Code := state conflict
Stop.rsp(-) ( AREP, Error Code )
33 |STIOPPING |Resume.ind ( AREP, Slot Number, Fl Index ) STORPING
/(CheckAREP(AREP) = FALSE)
=>
Error Code := state conflict
Resume.rsp(-) ( AREP, Error Code ) <\
34 |STPPPING |Reset.ind ( AREP, Slot Number, FI Index ) \ N sToPP|NG
/(CheckAREP(AREP) = FALSE)
=>
Error Code := state confllct
Reset.rsp (-) ( AREP, Err Co e) O
35 [STIOPPING [Get Fi State.ind ( AREP, Siot Nuinbex, FI Index )\ _/ sToPP|NG
=>
FI State := GetFIState() \%
Get FI Stat€.rspX+) ( AR
36 |STPOPPING i ted S bnet Instance, Reason Code, WAIT-DEL-IN-
USE
37 |STOPPING \)sa*r(y Generated, Subnet, Instance, Reason Code STOPP|NG
38 [STPPPING. |D ve Stopped.ind ( AREP ) WAIT-DEL-IN-
/(CheckAREP(AREP) = TRUE) USE
=>
39 |STOPPING |DP-slave Stopped.ind ( AREP ) STOPPING
/(CheckAREP(AREP) = FALSE)
=>
40 |STOPPED Resume.ind ( AREP, Slot Number, Fl Index ) RESUMING

=>
StoreAREP(AREP)
SetInUse.req ( FI Identifier, LR Identifier)
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# Current Event Next State
State ICondition
=>Action
41 [STOPPED Stop.ind ( AREP, Slot Number, Fl Index) STOPPED
=>
Error Code := state conflict
Stop.rsp(-) ( AREP, Error Code )
42 |[STOPPED Start.ind ( AREP, Slot Number, Fl Index, Execution Argument) STOPPED
=>
Error Code := state conflict
Start.rsp(-) ( AREP, Error Code ) /\ Q\
43 [STPOPPED Reset.ind ( AREP, Slot Number, Fl Index ) ID
=>
Reset.rsp (+) ( AREP ) <\ \
44 [STOPPED Get FI State.ind ( AREP, Slot Number, Fl In \ STOPPED
=>
Fl State := GetFIState()
Get FI State.rsp (+) (
45 |STPOPPED Abort.ind ( AREP, LocaIIy nerate Sub et, Ir}s@c/e/ Reason Code, STOPPED
Additional Detail )
46 |STPPPED DP-sIa@)wz\d% STOPPED
47 |REHSUMING Ilde tifiep, LR Identifier) RUNNING
ntlfler ) = TRUE)
48 RESﬁ/I\PN\K etl U}e\m;(f( ) ( FI Identifier, LR Identifier) STOPPED
@Rldentlfler ( LR Identifier ) = TRUE)
AREP = GetAREP ()
Error Code := resource busy
Resume.rsp(-) ( AREP, Error Code )
49 |RESUMING (Start.ind ( AREP, Slot Number, Fl Index, Execution Argument) RESUMING

/(CheckAREP(AREP) = FALSE)
=>

Error Code := state conflict

Start.rsp(-) ( AREP, Error Code )
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# Current Event Next State
State ICondition
=>Action
50 |RESUMING [Stop.ind ( AREP, Slot Number, Fl Index) RESUMING
/(CheckAREP(AREP) = FALSE)
=>
Error Code := state conflict
Stop.rsp(-) ( AREP, Error Code )
51 |REHSUMING |Resume.ind ( AREP, Slot Number, Fl Index ) RESUI\/IING
/(CheckAREP(AREP) = FALSE)
=>
Error Code := state conflict
Resume.rsp(-) ( AREP, Error Code ) <\
52 |RESUMING |Reset.ind ( AREP, Slot Number, FI Index ) \ N RESUMING
/(CheckAREP(AREP) = FALSE)
=>
Error Code := state confllct
Reset.rsp (-) ( AREP, Err Co e) O
53 |RESUMING [Get FI State.ind ( AREP, Siot Nuinbex, FI Index )\ _/ RESUMING
=>
FI State := GetFIState() \%
Get FI Stat€.rspX+) ( AR
54 [REHSUMING i ted S bnet Instance, Reason Code, WAIT-SET-IN-
USE-2
55 |RESUMING \)sa*r(y Generated, Subnet, Instance, Reason Code RESUMING
56 [REHSUMING [D ve Stopped.ind ( AREP ) WAIT-SET-IN-
/(CheckAREP(AREP) = TRUE) USE-2
=>
57 |RESUMING |DP-slave Stopped.ind ( AREP ) RESUMING
/(CheckAREP(AREP) = FALSE)
=>
58 Yl\\/lALIJTS_SEzT- SetinUse.cnf (+) ( Fl Identifier, LR Identifier) RUNNING

/(CheckLRIdentifier ( LR Identifier ) = TRUE)

=>
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# Current Event Next State
State .
ICondition
=>Action
59 |WAIT-SET- [SetinUse.cnf (-) ( Fl Identifier, LR Identifier) STOPPED
IN-USE-2
/(CheckLRIdentifier ( LR Identifier ) = TRUE)
=>
60 |WAIT-SET- Start.ind ( AREP, Slot Number, Fl Index, Execution Argument) WAIT-SET-IN-
INJUSE=Z USE-2
=>
Error Code := state conflict
Start.rsp(-) ( AREP, Error Code ) /\ Q\
61 |WAIT-SET- [Stop.ind ( AREP, Slot Number, Fl Index) w SET-IN-
INJUSE-2 }SE-Z
=>
Error Code := state conflict
Stop.rsp(-) ( AREP, Error Code )
62 |WAIT-SET- [Resume.ind ( AREP, Slot Number, Fl Index ) WAIT-SET-IN-
INJUSE-2 - USE-2
Error Code := state confli
Resume.rsp(-) ( AREP, Erro
63 |WAIT-SET- [Reset.ind ( AREP, Slot Nu ber Fl In e WAIT-SET-IN-
INJUSE-2 USE-2
(-) CARE E(rro\Co e
64 |WAIT-SET- (MAREPySlot Number, Fl Index ) WAIT-SET-IN-
INJUSE-2 <> USE-2
|Sta
65 |WAIT-SET WAIT-SET-IN-
INJUSE-2 USE-2
66 |WAIT-SET- u@e Stopped.ind ( AREP ) WAIT-SET-IN-
INJUSE#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-ERR

=>

Error Code := state conflict

Start.rsp(-) ( AREP, Error Code )
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# Current Event Next State
State ICondition
=>Action
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 ) /\ Q\
72 |EXEC-ERR |[Get FI State.ind ( AREP, Slot Number, Fl Index ) E ‘BRR
=>
Fl State := GetFIState()
Get FI State.rsp (+) ( AREP, FI State )
73 |EXEC-ERR |Abort.ind ( AREP, Locally Generated, Subnet, tancey WOde, EXEC-BRR
Additional Detail )
74 |EXEC-ERR |DP-slave Stopped.ind ( AREPY) EXEC-BRR
(D
75 |UNRUNNABL |Reset.ind (/E,\émm W IDLE
E =>
R/e}aﬁ.rs (+) ( E
76 lEJNRUNNABL Staft i EP, Slot W, FI Index, Execution Argument) UNRUNNABLE
Erxor = te c ct
<\§[‘a{\ EP_Error Code )
77 |UN NMS ind ( AREP, Slot Number, Fl Index) UNRUNNABLE
. 2
ror Cpde := state conflict
Stop.rsp(-) ( AREP, Error Code )
78 |UNRUNNABL |Resume.ind ( AREP_Slot Number, El Index ) UNRUNNABLE
E =>
Error Code := state conflict
Resume.rsp(-) ( AREP, Error Code )
79 |UNRUNNABL |Get FI State.ind ( AREP, Slot Number, Fl Index ) UNRUNNABLE
E =>
FI State := GetFIState()
Get FI State.rsp (+) ( AREP, FI State )
80 [(UNRUNNABL |Abort.ind ( AREP, Locally Generated, Subnet, Instance, Reason Code, UNRUNNABLE
E Additional Detail )

=>
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# Current Event Next State
State ICondition
=>Action
81 |UNRUNNABL [DP-slave Stopped.ind ( AREP ) UNRUNNABLE
E =>
82 |EXEC-TERM [DeletelnUse.cnf (+) ( Fl Identifier, LR Identifier) IDLE
/(CheckLRIdentifier ( LR Identifier ) = TRUE)
=>
AL
83 |EXEC-TERM (Start.ind ( AREP, Slot Number, Fl Index, Execution Argument) N XEG-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, Erroré&\)\ ((> O
85 |EXEC-TERM [Resume.ind ( AREP, Slot Numben, FNInde EXEC-TERM
=>
Error Code :=,state conflict %
Resume.rsmm ode N
86 |EXEC-TERM i lotNumbeg, FLIndex ) EXEC-TERM
87 |EXEC-TERM ate.ind Wlot Number, FI Index ) EXEC-TERM
FI'S Get ate()
G&FJ\State. sp (+) ( AREP, FI State )
88 |[EXEC-TERM_|Aborhind ('AREP, Locally Generated, Subnet, Instance, Reason Code,  [EXEC-TERM
dditional Detail )
=>
89 |EXEC-TERM [DP-slave Stopped.ind ( AREP ) EXEC-TERM
=>
90 |RESETTING [DeletelnUse.cnf (+) ( Fl Identifier, LR Identifier) IDLE

/(CheckLRIdentifier ( LR Identifier ) = TRUE)
=>

AREP := GetAREP ()

Reset.rsp(+) ( AREP )
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# Current Event Next State
State ICondition
=>Action
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) RESET[ING
/(CheckAREP(AREP) = FALSE)
=>
Error Code := state conflict
Stop.rsp(-) ( AREP, Error Code ) <\
93 |RESETTING |Resume.ind ( AREP, Slot Number, Fl Index ) \ N RESETFING
/(CheckAREP(AREP) = FALSE)
=>
Error Code := state conflict
Resume.rsp(-) ( AREP, Error de O
94 [RESETTING [Reset.ind ( AREP, Slot Number, K Index N "N/ RESETFING
/(CheckAREP(AREP) = FA E)
95 |[RESETTING RESET[ING
96 |RESETTIN Locally Generated, Subnet, Instance, Reason Code, WAIT-DEL-IN-
Additional Detail ) USE-2
I ) = TRUE)
Lol
97 |RESETTING Abo\r{ind ( AREP, Locally Generated, Subnet, Instance, Reason Code, RESETTING
Additional Detail )
/(CheckAREP(AREP) = FALSE)
=>
98 |RESETTING |DP-slave Stopped.ind ( AREP ) WAIT-DEL-IN-
/(CheckAREP(AREP) = TRUE) USE-2
=>
99 [RESETTING |DP-slave Stopped.ind ( AREP ) RESETTING

/(CheckAREP(AREP) = FALSE)

=>
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# Current Event Next State
State .
ICondition
=>Action
100 |WAIT-DEL- |DeletelnUse.cnf (+) ( Fl Identifier, LR Identifier ) IDLE
IN-USE-2
/(CheckLRIdentifier ( LR Identifier ) = TRUE)
=>
101 |WAIT-DEL- Start.ind ( AREP, Slot Number, Fl Index, Execution Argument) WAIT-DEL-IN-
INJOSE=Z USE-2
=>
Error Code := state conflict
Start.rsp(-) ( AREP, Error Code ) /\ Q\
102 |WAIT-DEL- |Stop.ind ( AREP, Slot Number, Fl Index) W EL-IN-
INJUSE-2 }SE-Z
=>
Error Code := state conflict
Stop.rsp(-) ( AREP, Error Code )
103 |WAIT-DEL- |Resume.ind ( AREP, Slot Number, Fl Index ) WAIT-DOEL-IN-
INJUSE-2 - USE-2
Error Code := state confli
Resume.rsp(-) ( AREP, Erro
104 |WAIT-DEL- |Reset.ind ( AREP, Slot Nu ber Fl In e WAIT-DEL-IN-
INJUSE-2 _ USE-2
(-) CARE E(rro\Co e
105 |WAIT-DEL- (PAREP;Slot Number, Fl Index ) WAIT-DEL-IN-
INJUSE-2 <> USE-2
|Sta
106 |WAIT-DEL REP, Locally Generated, Subnet, Instance, Reason Code WAIT-DEL-IN-
INJUSE-2 i USE-2
107 |WAIT-DEL- ‘R@e Stopped.ind ( AREP ) WAIT-DEL-IN-
INJUSE#2 - USE-2
108 |WAIT-SET- [SetinUse.cnf (+) ( Fl Identifier, LR Identifier) RUNNING
IN-USE
/(CheckLRIdentifier ( LR Identifier ) = TRUE)
=>
109 |WAIT-SET- [SetinUse.cnf (-) ( FlI Identifier, LR Identifier) IDLE
IN-USE

/(CheckLRIdentifier ( LR Identifier ) = TRUE)

=>
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# Current Event Next State
State .
ICondition
=>Action
110 |WAIT-SET- Start.ind ( AREP, Slot Number, Fl Index, Execution Argument) WAIT-SET-IN-
IN-USE - USE
Error Code := state conflict
Start.rsp(-) ( AREP, Error Code )
111 |WAIT-SET- Stop.ind ( AREP, Slot Number, Fl Index) WAIT-SET-IN-
INJUSE USE
=>
Error Code := state conflict
Stop.rsp(-) ( AREP, Error Code ) /\ Q\
112 |WAIT-SET- |Resume.ind ( AREP, Slot Number, Fl Index ) w SET-IN-
IN{USE >SE
=>
Error Code := state conflict
Resume.rsp(-) ( AREP, Error Code )
113 |WAIT-SET- |Reset.ind ( AREP, Slot Number, FI Index \) WAIT-SET-IN-
INJUSE - USE
Error Code := state confli O
Reset.rsp (-) ( AREP, Error Cqde )
114 |WAIT-SET- |[Get Fl State.ind ( AREP, WAIT-SET-IN-
INJUSE . USE
Fl State :=
Get FI
115 |WAIT-SET- A ort ind ( nerated, Subnet, Instance, Reason Code, WAIT-SET-IN-
INJUSE ional Deta ) USE
116 |WAIT-SET- sI e Stopped.ind-AREP ) WAIT-SET-IN-
INJUSE N USE
117 |WA |T-BE~1\ efetelnuse.cnf (+) ( Fl Identifier, LR Identifier ) STOPPED
INJUSE
CheckLRIdentifier ( LR Identifier ) = TRUE)
=>
118 |WAIT-DEL- Start.ind ( AREP, Slot Number, Fl Index, Execution Argument) WAIT-DEL-IN-
IN-USE - USE
Error Code := state conflict
Start.rsp(-) ( AREP, Error Code )
119 |WAIT-DEL- Stop.ind ( AREP, Slot Number, Fl Index) WAIT-DEL-IN-
IN-USE USE

=>
Error Code := state conflict

Stop.rsp(-) ( AREP, Error Code )
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# Current Event Next State
State .
ICondition
=>Action
120 |WAIT-DEL- Resume.ind ( AREP, Slot Number, Fl Index ) WAIT-DEL-IN-
IN-USE USE

=>
Error Code := state conflict

Resume.rsp(-) ( AREP, Error Code )

121 |WAIT-DEL- Reset.ind ( AREP, Slot Number, Fl Index ) WAIT-DEL-IN-

INOSE - USE

Error Code := state conflict

Reset.rsp (-) ( AREP, Error Code ) /\ Q\

122 |WAIT-DEL- |Get FI State.ind ( AREP, Slot Number, Fl Index ) w EL-IN-

INJUSE >SE
=>

Fl State := GetFIState()
Get FI State.rsp (+) ( AREP, FI State )

123 |WAIT-DEL- |Abort.ind ( AREP, Locally Generated, Subnet, tancey WOde, WAIT-DEL-IN-
INJUSE Additional Detail ) USE
~ <\ O

124 |WAIT-DEL- [DP-slave Stopped.ind ( AREPY) WAIT-DEL-IN-
INJUSE . USE
S S)

6.2.9 | Time ASE

The Time ASE spg ynC¢hronization mechanism to synchronies the time used
within S & could be used for example to add a time valu¢ to an
alert informatjon e messages in a time wise order.

6.2.9.1

one or more Time Master and several Time Receiver.| Clock
y the communication system. Adjustment and management| of the

A sys
synchrpni
clock i

Time

- Resolution of Time Master conflicts

Report Errors in Clock Synchronisation

Time Receiver tasks are:
- Monitoring and check of the clock via clock sync interval
- Control of clock synchronization sequence
- Interpretation clock value
- Check status in clock value

Adjustment of local time (not part of the Clock Synchronisation specification)
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The time object specifies two classes:
- Slave Time Class

Link Time Class

The Slave Time Class comprises the Time Receiver tasks. The Link Time Class comprises
Time Master and Time Receiver tasks. But Link Time Class differ from Slave Time Class
definition.

The difference is based on a system architecture which provide one or more Time Master in a
hierarchical topology and Time Receiver (DP-slaves) which receive a synchronized time
value to set a clock within the device, see

Figure(28.

DP-M. Set Time Service DP-Slave DP-Slave
- Master . R 3 .
P (Time Recelver){ N¢Tine Recsiver)

(actfve Time Master)l oo \\\ )

' |op-Master : Jym— DP-plave \ DP-Slave

! oP-Master ! (Time Receiye Time Recei

i (Jlime Master ! (Time Receiver)
i [Redundant) ' (\\N"/

N\ DP-Mast /> t.>_> DP-Master

(Tim&Re€teivey, (Time Receiver,
N NTim Master
s

Link Time Master)

a
¥
!
128
a
a
A"/
@
1
1
|
b 4

architecture

Two sd

— Set
— Sy

The S¢t Ti iceni ted by the DP-master device and the Sync Interval Violation
service i

Synchionization e between devices on a fieldbus segment and a Time Master
applicgtion(is provided in parallel with other communication functions. The DP-master|(Class
1) opefates as the active and if required as the redundant Time Master. If a DP-slave sypports
the Clo izati ' i i

The scheme used is a "backwards time based correction". This results in very few real-time
constraints being imposed on a field device. There is no requirement for generating messages
at precise instants. Instead, knowledge of when a special Timer event message has been
broadcasted is subsequently distributed and used to calculate appropriate clock adjustments.

NOTE The clock synchronization assumes that there are no delays between the invocation of the Set Time
service and the begin of the processing of the related service in the data-link layer.

The clock synchronization protocol operates in parallel with the other AL functions. The clock
synchronization interval specifies the rate at which the Time Master initiates the clock
synchronization sequence. The value of this parameter is a system design issue. It shall be
the same for all devices on the network.
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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

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
SERVICGES:

1. (m) OpsService: Set Time

2. (m) OpsService: Sync Interval Vio
6.2.9.2.1.2 Attributes

Implic|t

The aftribute Implicit indi
servicgs.

by the

Time Data Descriptio

This aftribute coniain
used. For Data B@»

Local Time Diff
This optional attgibute bai Slave

hall be

The dgfa

Time Last Rcvd
This optional attribute contains the parameter Time Value of the last Set Time service.

Attribute Type: Network Time

Time Master Addr
This optional attribute contains the address of the device from whom the previous Set Time
service was received.

Attribute Type: Unsigned8
Allowed Value: 0 to 126

Last Calc Diff

This optional attribute contains the difference between the value of the Slave 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


https://iecnorm.com/api/?name=1a96809c87629a2e0b5fef7667e5c1bd

CS Status
This Boolean attribute contains the current status of the synchronization.

Attribute Type: Boolean

— 286 —

The allowed values are shown in Table 189.

Table 189 — CS status

Value

Meaning

FALSE | Synchronized

Summ
This o
based

Attribu

The all

6.2.9.21.

For thg
— On

6.2.9.2,

ITRULC NOL OyllblllUlliLUU
Time since last reception of a Set Time service is too |
(greater than 3 Clock Sync Intervals).

ertime

e Type: Boolean

6.2.9.2.2.

DP ASE:

ptional Boolean attribute indicates whether the value of
pon Summertime or Wintertime.

owed values are shown in Table 190.

the et obj

ation

Time ASE

exohject the following rules apply:

imvoked in a DP-slave.

CLASS

CLASS|ID: not used

PARENT CLASS: TOP

ATTRIBUTES;

1. (M), Key Attribute:  Implicit

2. r—Attribute: Time-DataDeseription
3. (o) Attribute: Local Time Diff

4. (o) Attribute: Time Last Rcvd

5. (o) Attribute: Last Calc Diff

6. (m) Attribute: Synchronization Active
7. (o) Attribute: Announcement Hour
8. (o) Attribute: Summertime

9. (o) 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

services.

61158-5-3 © IEC:2007(E)

Diff is

implicitly addressed by the
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Time Data Description

This attribute contains a Simple Data Description. Only the Data Type Network Time shall be

used. For Data Description the template given in IEC 61158-5-10, 5.1 is used.
Local Time Diff

This optional attribute contains the value that needs to be added to the value of the Link Time
object to obtain the local time. It shall be a multiple of 30 minutes, between 0 and 24 hours.

The default value shall be 0 (no local time used).

Attribute Type: Network Time Difference

Time t Revd
This optional attribute contains the parameter Time Value of the last Set Ti
Attribue Type: Network Time

Last Clalc Diff
This optional attribute contains the difference between the va

the pafameter Time Value of the Set Time service plus Del & recejpt of the last

Set Time service.
Attribute Type: Network Time Difference

Synchfonization Active
This Bpolean attribute indicates whethe
not. This attribute is set to 0 if eithe
equivalent Parameter set to 0 or if the
long (dreater than 3 Clock Sync Interva

Attribute Type: Boolean

The allowed values arg.shown i

ynchronization active

Meaning

Synchronization Failed

Synchronization Active

Defaul

Announceme
This ol;a
vice vgrsa 'shall be pérformed with the next change of the hour.

Attribute Type: Boolean

The allowed values are shown in Table 192.

Table 192 — Announcement hour

Value Meaning

FALSE | 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.
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Attribute Type: Boolean

The allowed values are shown in Table 193.

Table 193 — Summertime

Value Meaning

FALSE | Wintertime
TRUE | Summertime

Accuracy
This ojtional attribute indicates the precision of the value of the Link Timeohject, ise] which

bit pogitions are relevant. The value will be taken from the Set Timg ameter
Accur

cy.
Attribute Type: Unsigned8

The allowed values are shown in Table 194.

Table 194 — Accur

Value Meaning

0 /\m§> G

Default value: 0

6.2.9.2.2.3

For thg
— On
6.2.9.3
6.2.9.3.
This cq ime or
Link T his AR
provide to address a group of or all present devices on a fieldbus segment

(multicest/broadcast) and therefore the corresponding Slave Time or Link Time objects|will be
set simuitaneousty. Due 10 principte Mo co nmation of Teceptio A be provided at the
requesting side.

Table 195 shows the parameters of the Set Time service.
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Table 195 — Set time

Parameter name

A
o
o
5
o

Cnf

Argument
AREP
Time Value
Local Time Diff
Summertime
Accuracy

Synchronization Active

zEz=z=zzzcx
=
\ll/

Announcement Hour

Result(+) S
AREP

N

Result(-) < \
AREP M
Status /(V\X>
Argunient
The argument shall convey the servicespecifi of the service request.
AREP
Thig parameter is the local identifier for
Tinme Value
This Parameter contains S o Li ime or Slave Time object.
Log¢al Time Dif
Thip attributexcoptaif e thendttribute Local Time Diff of the Link Time o
Time object.

Summertime

Thip ‘ alue for the attribute Summertime of the Link Time o
Time object.

Ac¢ura

Thig i taing” the value for the attribute Accuracy of the Link Time obje
shdl t only in the indication if a Link Time object is present.

object and shall be present only in the indication if a Link Time object is present.

Announcement Hour

 Slave

Slave

ct and

ik Time

This attribute contains the value of the attribute Announcement Hour of the Link Time

object and shall be present only in the indication if a Link Time object is present.

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

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

Status:
This parameter provides detailed information about the occurred error.
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Allowed values: LS, LR, DS, SV, IV

6.2.9.3.2 Sync interval violation

The Sync Interval Violation service signals to the application of the Time Receiver (DP-slave)
that no Set Time service has been received during the last 2 Clock Sync Intervals. This
service shall be used only in conjunction with the MS3 AR.

Table 196 shows the parameter of the Sync Interval Violation service.

Table 196 — Sync interval violation

Parameter name Ind

Argument

AREP

Argunient
The argument shall convey the service specific parameters0

AREP
Thig parameter is the local identifier for the desirgd A

6.2.10| AR ASE
6.2.10J]1 Overview
6.2.10J1.1 General

This ASE specifies the s{rucit Els for the
specific CRs. The AR i 3 ice related
CRs, and maintains the

is charac@

An AR P:

AR ca
— ong

In 4

Inao L Ps of a
to the

— mapyto-many
In a many-to-many AR the APs of a DP-master (Class 1) and optional the APs of one or
several DP-master (Class 2) and optional the Default-APs of one or several DP-slave
communicate with the Default-APs of a group of DP-slaves. This comprises the sequential
as well as the simultaneous communication to the defined group of DP-slaves. Exactly one
AP is addressed per device.

Device type relations:
Master-slave (MS) communication
between DP-master (Class 1) and DP-slaves

between DP-master (Class 2) and DP-slaves

Master-master (MM) communication
between DP-master (Class 2) and DP-master (Class 1)
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6.2.10.1.2 Communication relationship
6.2.10.1.2.1 General

An AR is mapped to one or more communication relationships (CRs). A CR carries out the
exchange of information based on a set of rules.

6.2.10.1.2.2 Communication relationship endpoint

CRs are defined as a set of co-operating Communication Relationship End Points (CREPSs).
The local context of an CR endpoint is used to control the conveyance of APDUs on the CR.
Figure 29 illustrates the Assignment of Communication Relationship to Application

Relatigrrstrip:
e \ NE
ontrolling
Device) )
<\ \\
~
AP AREP
o0
< ( N
AR \\/
CRs
% N\
\> 'CREPS.
AREP
AP v
ASE
Fig ment 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

An communication relationship is characterized by all of the following basic roles of the CREP
used in fieldbus DP:

CR cardinality
— one-to-one:

exactlly one

In”la one-to-one communication relationship a CREP communicate
ote CREP.

— ong-to-many:

a proup of devices. A one-to-many communication
corffirmation of the execution of a request.

Connj.ction mode:

conmnection-oriented
In [a connection-oriented application relationship i s acti i plished
betWween application processes. Three diff 2 i lection-
orignted ARs:

— |connection establishment phase
— |data transfer phase and

— |connection release phase

Ex¢hanging data on hection
estpblishment. In ) ish the
corlnection is annqu d \a S icati .g. Initi icg). The

request to es is context
to pe used @ lesting
application proce d both
application pro€es te with

eadgh other ac ing Connection-oriented AR can be monit¢red. A
connection-oriented i

Connectio 8 oplicafi [ i i i i nor a
corlnectioncrelease. Yhey are always in the data transfer phase. It is not possgible to
mohitor the.Connectionless AR.

TransTlssmn types:
Cyuu.
The transmission type "cyclic" means that after an initial request by the application
process the application relationship is established and afterwards the data transfer is
executed periodically.

acyclic
The transmission type "acyclic" means that a single transfer is executed after each request
by the application process.

both
The transmission type "both" means that a cyclic as well as acyclic transfer is 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.

Unconfirmed
Only unconfirmed services are allowed.

Transmission directions:
Bi-fdirectional
APDUs are transmitted in both direction.

Unj{directional
APDUs are transmitted only in one direction.

Client-Server communication

Servic€F relations:
The services are used according to

Publisher-Subscriber communicat
The services are used according to Af

6.2.10]1.2.5 Overview of

The DFP Application Laye
BBUB |(Buffer Bﬁz}r v
This type of com i

to one

— 0one
— cornectio
— cydlic
— buffe
— undgonfirm
— bi
— C

directional

iqznt/Server

BBUU-OM (Buffer Buffer Unconfirmed Unidirectional - One to Many)

This type of communication relationship is characterized by the following role attributes:

— one to many

— connection-oriented
— cyclic

— buffer to buffer

— unconfirmed

— unidirectional

— Publisher/Subscriber
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BQUU (Buffer Queue Unconfirmed Unidirectional)
This type of communication relationship is characterized by the following role attributes:

— one to one

— connectionless
— acyclic

— buffer to queue
— unconfirmed

— unidirectional

— CligmtfServer

QQUU{OM (Queue Queue Unconfirmed Unidirectional - One to Ma

This type of communication relationship is characterized by the follg

— ong to many
— cornnectionless
— acyclic

— queue to queue
— ungonfirmed
— unifdirectional
— C

i¢nt/Server

BBUU |(Buffer Buffer Unconfirmed U

This type of communicati lati by the following role attributes

- lone to one
- connectio@s
- l|acyclic

- |buffer to bu

Client/Bercer

QQCB{CO (Quet eue Confirmed Bi-directional - Connection-Oriented)
This typesof.communication relationship is characterized by the following role attributes

- one to one

connection-oriented

acyclic

- queue to queue
- confirmed

- bidirectional

Client/Server

QQUU-00 (Queue Queue Unconfirmed Unidirectional - One to One)
This type of communication relationship is characterized by the following role attributes:
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- one to one

- connectionless
- acyclic

- queue to queue
- unconfirmed

- unidirectional

Client/Server

QBCB (Queue Buffer Confirmed Bi-directional)

This type of communication relationship is characterized by the following r

- |one to one

- |connectionless
- |acyclic

- |queue to buffer
- |confirmed

- |bi-directional

Client/Berver

QQCB{CL (Queue Queue Confirmed
This type of communication relationship

=/,Con onless)
is characte

- lone to one

- |connectionless

- l|acyclic
- queuetoe

- |confirmed

- |bi-directional

Client/Berve

6.2.10)2
6.2.10.)2.1

ch\by the following role attributes

tributes

The MISOZAR reflects the application relationship (see Figure 30) between the application

proces =

=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 a group of DP-slaves for the following purposes:
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cyclic exchange of the I/O data (DP-master (Class 1)) (Client/Server)

cyclic exchange of the Input Data (DP-slave) (Publisher/Subscriber)

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

- acyclic transfer of commands to a set of field devices (DP-master (Class 1))

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

acyclic read of the I/O data (DP-master (Class 2))

- acyclic read of configuration information (DP-master (Class 2))

- |acyclic read of diagnosis information (DP-master (Class 2))

acyclicl write of remanent parameter (DP-master (Class 2))
This type of application relationship is characterized by the following

- |many to many

Masternrslave communication
The M$O0 AR contains the following CR types:

- |BBUB (Data Exchange)

- |BBUU-OM (DXB)

- |BQUU (Prm, Ext Prm and Cfg)
- |BBUU (Slave Diag]
- |QQUU-OM (Glopal

QBCB|(Slave Diai Rea

sad Output, Rem Para)
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Client MSO0 AR (many to many) Server
DP-Master CR: BBUB Slave
(Class 1) * 1
CREP “\ CR: BQUU CR: BBUU-OM

PY \ CR: BQUU
:\ CR: BBUU
\ CR: QQUU-OM

\ CR: BQUU

CR: BBUB

A o CR: BQUU

R ° CR: BQUU
® < CR: BBUU

E ° CR: BQUU

\ CR: BBUU-OM
N BBUD Slave
CR:BQUU Le

e b
Z\ CR: BBUU =:

¢ N\

Y
m

vyivy
[ N J
omax >

A
(Class 2) R
F
P

l' LK UBLE
/ cr-QRCB

CR: QBCB

R @ g
A .$\L(~R QBCRB

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

MSO0 AR I/0 Data ASE
CR: BBUB

Data Exchange Get Output

N
> Output > ut Datq
Buffer bject

CR: QBCB
Read Output Read 1
44— Output |« !
Buffer ,

Figure 31 — Output buffer m%@wnhout sync functionality

ayer

I/0O Data ASE

Get Output > Output Data
Buffer Object

CR: QBCB

Read Output Read

4 — Output <4+—
Buffer

Figure 32 — Output buffer model of a DP-slave with sync functionality
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6.2.10.

The M

- 299 —

DP Appliation Layer

MS0 AR 1/0 Data ASE
CR: BBUB
Data Exchange Input < Set Input Input Data
< Buffer Object
CR: QBCB
1
Read Input Read 1 !
4— Input <+—! :
Buffer : I
! .
1

Figure 33 - Input buffer model of a DP-slave wi

DP Appliation Lay

t freeze funktionality

Data Exchange

—

Input
Buffer

...... {

contents of the Kfeeze Ruffef to the

Freeze Command sfers th
Input Bufferra\nd ad Input|Buffer

/ABur‘

(

ead ut

S0

< < '\Iallffet

\C}QBCB

the ap

\>\/

put buffer model of a DP-slave with freeze functionality

plication relationship

(MSQ)%/ I>Data ASE”
> BU< 3
Set Input Input Data
Object

51/AR reflects the connection-oriented application relationship (see Figure 35) b
plication processes of one DP-master (Class 1) and of one related DP-slave

ptween

for the

following purposes:

acyclic read and write of variables

acyclic transfer of alarms

up- and/or download of LR Data

invocation of stateless and/or state-oriented functions

This type of application relationship is characterized by the following role attributes:

Master-slave communication

one to one
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ntains the following CR types:

O (Process Data, Alarm Ack, )

QQUU-0O (Alarm)

and optionally the following CR type:

QQCB-CO (Alarm Ack)

Client MS1 AR (one to one) Server
CREP CR: QQCB-CO

Master CREP CR: QQCB-CO
CREP CR: QQUU-00

6.2.10/2.3 MS2 application relationship

6.2.10)2.3.1

The ME2 AR reflects the connection-oriented apylita

the application
purpose:

- |up- and/o@
invocation of statel€sg s

This ty|

Master

The M

Figure 35 — MS1 applicatic

General

\relationship (see Figure 36) b

processes of one DP- and of one related DP-slave

- 1QQCB-CO (Process Data)

ptween
for the

QQUU-0O0 (Res

ource Manager for Context Management)

Client MS2 AR (one to one) Server

Master CREP CR: QQUU-00 CREP

<4

Slave

Unconfirmed acyclic Service.req

Confirmed acyclic Service.req

»

<

CREP Confirmed acyclic Service.rsp CREP

CR: QQCB-CO

Figure 36 — MS2 application relationship
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6.2.10.2.3.2 Communication over multiple interconnected networks

With the Initiate service it is possible to communicate over multiple networks.

The following cases are considered:

- data transfer from one DP-Network to another DP-Network over a link

data transfer from a None-DP-Network to a DP-Network over a gateway

Within such networks each DP-Device including their applications are addressed with the

following parameters:

- |Network address
- [MAC
- |API, SCL

The fofmat of these addresses is defined in the Initiate seryjce\descr
distingpish between DP-Devices which are either used as 4

In the|case of the link the Initiate-PDU has to be pa

Networtk address 0 is reserved for default addressjig purpgse
used ap a normal network address.

The Figure 37 shows a cut out of ar
marked area.

eces
ication en

sary to
dpoint.
e. The
not be

nly the
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PC

Network 1
(e.g. public network: "Internet")

PC
|Link1-2 | -’/ MAC: 1.2.3.4.5.6
Network 2

l (e.g. local network: "Intranet")
|
Gateway
Gateway / 2-4 DP-Master
2-3 \
Y
\_ DP-Master | |DP-Slave 2
P Network 4
|___|DP-Slave
(DP) | ___|DP-Slave 6
Network 3
(IbP) ___IDP-Slave 33 Address:
Network = 4 DP-&{VS
MAC =38 :
| [DP-Slave 65 AR % 7% \ 4N

Link 4-5 Dwei\/ s

Network =5
o AC=12
tiwvork 5 M
API=1 e API=n

er-network communication

The fo rough Figure 40) show the exchange of the gource-
and de| he Initiate.req and the Initiate.res service.

BetweI naster (Class 2) and AP 1 of the DP-slave a commuriication
relatio i elestablished. This is done with the Initiate service. After the conpection
establi fransfer)of data blocks will be realized with the services Read and Write

using t

DP-Master 1 DP-Slave 12

API=10 Read/Write API=1
Slot 3 . API=n
ndex 2

:| — ® (hdex 4}
Initiate

Figure 38 — Example without inter-network addressing
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Table 197 shows the parameters of the Initiate service without Inter-Network Addressing.

Table 197 — Parameter of Initiate service without 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 AP1 10, SCL S-Addr APl 1, SCL
D-Addr APl 1, SCL D-Addr API 10, SCL (
N
DP-Vester 3 DRSave 8/ D-Vester 1 DPSae 1

< X
NW4 (DP) NW5(CP) ~
AP :a\xx\\;ﬂ

'\\
O

etwork addressing

L.,

Table with Inter-Network Addressing.

Tablg 198 — Parameter i i inter-network addressing (first example)

Initiate.res (8 -> 3)

e NG S-Type 1
shen \ "\ 2\ N/ S-Len 9
AN TR

D-bep.  \[9 D-Len 2
SAd API 4, SCL S-Addr API 1, SCL, NW5, 12

Wdr> APl 1, SCL, NW5, 12 D-Addr API 4, SCL
Initiate.req (1 -> 12) Initiate.res (12 -> 1)

S=Type f S=Type Y

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, SCL

D-Addr API 1, SCL D-Addr APl 4, SCL, NW4, 3
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FC DRSae8/ DRMVegter 1
/| CPMigter 3
123456 )°°( DPSawe 12
NA2(Irtraret) N4 (0P N5 (CP)
i o A
Cenay 24 Lirk45

Table

Table 199 — Parameter of Initiate service with inter-network ‘ad

example)
Initiate-REQ-PDU (3 -> 8) Inifiate-RESPDUA (8 -> 3)
S-Type 1 S-ngze/ \1\\\

S-Len 14 §;L%n O R ~/
ENE o D>
D-Len 9 \ \ D-ﬁgn \ ~ )E/

S-Addr API 7, SCL, NW _Ad APl 1, SCL, NWS5, 12
1.2.3.4.5.6
D-Addr PI 1, SCL, NW5, DAddr, API 7, SCL, NW2,
N 1.2.3.4.5.6

|nitlrs\te-ﬁ1'\q-|ﬁ)u (“\"M ) Initiate-RES-PDU (12 -> 1)
/1\ \\ \ S-Type 0
14 & S-Len 2
/(\ \/\\/ D-Type 1
2 / D-Len 14

Pl A SCL, NW2, S-Addr API 1, SCL
12.3.4.5.6
APl 1, SCL D-Addr APl 7, SCL, NW2,
1.2.3.4.5.6

6.2.10{2.4 ( )MS3 application relationship

The MS3-AR-reftects—the—connectiontess retationship (aec Hogtre 41) betweernthe—application
processes of a DP-master and of a set of related DP-slaves for the purpose:

— synchronization of time
This type of application relationship is characterized by the following role attributes:

— one to many

— Master-slave communication
The MS3 AR contains the following CR type:
— QQUU-OM (Time)
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Client MS3 AR (one to many) Server

DP-Master

Unconfirmed acyclic Service.req

omx >
omAa >

>
CREP CREP

CR: QQUU-OM

DP-Slave

6.2.10.
The M

proces
(Maste]

activat

This ty|

Master
The M

QQCB

MM1 application relatio

Figure 41 — MS3 applicatid

M1 AR reflects the connectionless
s5es of one configuration device
r Class 1) for the following purp

hefollowing CR type:

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)

Confirmed acyclic Service.req

<

Confirmed acyclic Service.rsp
CREP CREF
CR: QQCB-CL

Figure 42 — MM1 application relationship

ication
device
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6.2.10.2.6 MM2 application relationship

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
This type of application relationship is characterized by the following role attributes:

- one to many

Masterrmaster communication
The MM2 AR contains the following CR type:

QQUUIOM (Act Para Brct)

Client MM2 AR (one to many) Server
Master A Master 1
(Class 2) (Class 1)
R Unconfirmed acyFTE\Q vige.n q
E
=) CREP

°
Q '
Master n
[ (Class 1)
CREP

o mxu >

43 — MM2 application relationship

6.2.10. ication relationship list class specification

The ARL Class.gpecification is distinguished between DP-slave, DP-master (Class 1) ahd DP-
master

A static—attribute is aeeignnd hy aload service and are not r‘hnngnr{ dllring operationwhereas

a dynamic attribute may set by the load services and may be changed during operation.

6.2.10.3.1 ARL DP-slave class specification
6.2.10.3.1.1 Template

The ARL DP-slave object is described by the following template:

DP ASE: AR ASE

CLASS: ARL DP-slave

CLASS ID: not used

PARENT CLASS: TOP

ATTRIBUTES:

1. (m) Key Attribute:  Implicit

2. (¢) Constraint: at least one entry with AR Type = MS2

2.1. (m) Attribute: Min Send Timeout
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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

3.1. (m) Attribute: AREP

3.2. (m) Attribute: AR Type

3.3. i : 1 ntries
3.3.1. (m) Attribute: CREP

3.4. (c) Constraint: AR Type = MS0O

3.4.1. (m) Attribute: Prm Req

3.4.2. (m) Attribute: Prm Fault

3.4.3. (m) Attribute: Cfg Fault

3.4.4. (m) Attribute: Not Supported

3.4.5. (m) Attribute: Station Not Ready

3.4.6. (m) Attribute: Stat Diag

3.4.7. (m) Attribute: Master Add

3.4.8. (m) Attribute: Sync Supported

3.4.9. (m) Attribute: Sync Mode

3.4.10. (m) Attribute: Freeze Supported

3.4.11. (m) Attribute: Freeze Mode

3.4.12. (m) Attribute: WD Enabled

3.4.13. (m) Attribute: WD Fact 1

3.4.14. (m) Attribute: WD Fact 2

3.4.15. (m) Attribute: Min TSDR

3.4.16. (m) Attribute:

3.4.17. (m) Attribute:

3.4.18. (m) Attribute:

3.4.19. (c) Constrajnt:

3.4.19.1. (m) Attribute?

3.4.19.2. (m) i

3.4.19.3. (m) 4

3.4.19.4. (m)

3.4.20. (m)

3.4.20.1. (s)

3.4.20.1.1.

3.4.20.1.2.

3.4.20.1.3.

3.4.20. g

3.4.20.2. Special Cfg Identifier
3.4.20.2.1. Type

3.4.20.2.2. Type = Input or Type = Input-Output
3.4.20.2.2.1, i : Input Length
3.4.20.2.2:2\(m) Attribute: Input Format
3.4.20.2.2:37(m) Attribute: Input Consistency
3.4.20.2737(C) Constraint: _Type = Output or Type = Input-Ouiput
3.4.20.2.3.1.(m) Attribute: Output Length
3.4.20.2.3.2.(m) Attribute: Output Format
3.4.20.2.3.3. (m) Attribute: Output Consistency
3.4.20.2.4. (o) Attribute: List of Data Description
3.4.20.2.4.1.(m) Attribute: Data Description
3.4.20.2.5. (o) Attribute: Manufacturer Specific Data
3.4.21. (o) Attribute: No Add Change

3.4.22. (m) Attribute: Publisher Supported
3.4.23. (m) Attribute: Isochronous Mode Supported
3.4.24. (c) Constraint: Isochronous Mode Supported = TRUE
3.4.24 1 (m) Attribute: Isochronous Mode

3.4.25. (m) Attribute: Prm Command Supported
3.5. (c) Constraint: AR Type = MS1

3.5.1 (m) Attribute: Pull Plug Alarm supported
3.5.2 (c) Constraint: Pull Plug Alarm supported = TRUE
3.5.2.1 (m) Attribute: Pull Plug Alarm enabled
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3.5.3. (m) Attribute: Process Alarm supported

3.5.4. (c) Constraint: Process Alarm supported = TRUE
3.5.4.1. (m) Attribute: Process Alarm enabled

3.5.5. (m) Attribute: Diagnosis Alarm supported

3.5.6. (c) Constraint: Diagnosis Alarm supported = TRUE
3.5.6.1. (m) Attribute: Diagnosis Alarm enabled

3.5.7. (m) Attribute: Manufacturer Specific Alarm supported
3.5.8. (c) Constraint: Manufacturer Specific Alarm supported = TRUE
3.5.8.1. (m) Attribute: Manufacturer Specific Alarm enabled
3.5.9. (m) Attribute: Status Alarm supported

3.5.10. (c) Constraint: Status Alarm supported = TRUE
3.5.10.1 (m) Attribute: Status Alarm enabled

3.5.11. (m) Attribute: Update Alarm supported

3.5.12. int: =

3.5.12.1. (m) Attribute: Update Alarm enabled

3.5.13. (m) Attribute: Alarm Mode supported

3.5.14. (c) Constraint: Alarm Mode supported = TRUE
3.5.14.1. (m) Attribute: Alarm Mode enabled

3.6. (c) Constraint: AR Type = MS3

3.6.1. (m) Attribute: Clock Sync Interval

3.6.2. (o) Attribute: CS Delay Time

3.7. (o) Attribute: AR Name

SERVICES:

1. (m) MgtService: Load ARL

2. (o) MgtService: Get ARL

3. (m) MagtService: Set Cfg

4. (o) MgtService:

6.2.10)3.1.2 Attributes

Implic|t

The atfribute Implicit indicates that thé ARL DR by the
servics.

Min Send Timeout

Thi
at
mir

Att
Allg
Tin

bntains

5 conditional andkstati
i les the

east one entr

imum Se@m
ibute Type:"Ursig

Lis
Thi

sugportéd+in thi
MSR. AR a complete list of elements is needed):

gttribute shall only be present if the List of ARL Entries contains at least
attribute AR Type set to MS2. This attribute is common for all M$2 ARs
tation and composed of the following list elements(for each supgported

API

This conditional and static attribute shall only be present if the List of ARL Entries
contains at least one entry with the attribute AR Type set to MS2. The attribute API
specifies the numeric Identifier for the related Application Process of this MS2 AR.

Attribute Type: Unsigned8
Allowed values: 0 to 255 (0 = Default AP)

SCL

This conditional and static attribute shall only be present if the List of ARL Entries
contains at least one entry with the attribute AR Type set to MS2. The attribute SCL
specifies the configured Security Level for the identified Application Process of this
MS2 AR.
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Attribute Type: Unsigned8
Allowed values: 0 to 255 (0 = no Security Level used)

Max Len Data Unit

This conditional and static attribute shall only be present if the List of ARL Entries
contains at least one entry with the attribute AR Type set to MS2. This attribute reflects
the upper limit of the parameter Length of the services of the Process Data ASE for
this MS2 AR.

Attribute Type: Unsigned8

Allowed values: 0 to 240

Send Timeout
This conditional and dynamic attribute shall only be present ifdhe L{s of Entries
contains at least one entry with the attribute AR Type set to N hi defines
the Send Timeout for this MS2 AR. This attribute is set to.the i i alue of

Vi ceived
d ARL

Initiate-REQ-PDU for this MS2 AR. This attribute i
service.

Attribute Type: Unsigned16

Allowed value: 1to 2'°- 1

Time Base: 10ms

AREP
This conditional and static attribute—shallN\o
contains at least ogne entr ib
specifies the local ddentifi¢r of this\MS2AR.

Attribute Type:

S_SAP_i
This conditigh

s, present if the List of ARL Entries

teNAR Type set to MS2. This aftribute

bute shall only be present if the List of ARL Entries
i the attribute AR Type set to MS2. This aftribute
SAP index from the list of S_SAP_indices after recegtion of
S2 AR. This attribute is not influenced by the Load ARL

This conditional and dynamic attribute shall only be present if the List of ARL Entries
contains at least one entry with the attribute AR Type set to MS2. This attribute
specifies the state of this MS2 AR. This attribute is set to TRUE after reception of an
Initiate-REQ-PDU and assignment of a S_SAP_index for this MS2 AR. This attribute is
set to FALSE after release of this MS2 AR. This attribute is not influenced by the Load
ARL service.

Attribute Type: Boolean
Allowed values: FALSE, TRUE

List of S_SAP_indices

This conditional attribute shall only be present if the List of ARL Entries contains at least
one entry with the attribute AR Type set to MS2. This attribute is common for all MS2 ARs
supported in this station and composed of the following list elements:
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S_SAP_index

This conditional and static attribute shall only be present if the List of ARL Entries
contains at least one entry with the attribute AR Type set to MS2. This attribute
specifies an available Responder DLSAP for the MS2 ARs of the DP-slave.

Attribute Type: Unsigned8

Allowed values: 0 to 48

List of ARL Entries
This attribute is composed of the following list elements:

AREP

Thip static attribute contains the local identifier of this AR.

Att

AR|Type
Thip static attribute specifies the type of this AR.

Att

The¢ allowed values are shown in Table 200.

List of relate

Thi

AR
Thi

to |

ibute Type: Unsigned8

ibute Type: Unsigned8

5 attribute

Prm Req
This—dyramic—attribute—indicates—f—the—bBP-slave—has—te—be—reparameterizéd and
reconfigured. This attribute shall be set to TRUE with the Load ARL service. This
attribute is further influenced by the MS0O AR state machine.

Attribute Type: Boolean
Allowed values: TRUE, FALSE

Prm Fault

This dynamic attribute indicates the result of the check of the parameterization. This
attribute shall be set to FALSE with the Load ARL service. This attribute is further
influenced by the MSO AR state machine.

Attribute Type: Boolean

Allowed values: TRUE, FALSE
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Cfg Fault

This dynamic attribute indicates the result of the check of the configuration data. This
attribute shall be set to FALSE with the Load ARL service. This attribute is further
influenced by the MSO AR state machine.

Attribute Type: Boolean
Allowed values: TRUE, FALSE

Not Supported

This dynamic attribute indicates that a functionality requested by the DP-master (Class
1) is not supported on the MSO AR by the DP-slave. This attribute shall be set to
EALSE with the Load ARL service. This attribute is further influenced h‘,’ the MSO AR

state machine.

Attribute Type: Boolean

Allowed values: TRUE, FALSE

Station Not Ready
This dynamic attribute indicates the readiness to e ata exchange mode with
the assigned DP-master (Class 1). This attribuge S
ARL service. This attribute is further influenced

Attribute Type: Boolean
Allowed values: TRUE, FALS

Stat Diag
This dynamic attribute indicates th

diagnosis from the DR hc L
the Application R ice. 's atielb
Application Re

Attribute : :

er (Class 1) shall fetch permanently
vindicates readiness for operatipn with
hall be set to FALSE with the Logd ARL

ontains the DL-address of the DP-master (Class 1) which has
Wis attnbute shall be set to invalid (= 255) W|th the Logd ARL

AttributesType:\Unsigned8

Alfowed values: 0 to 126, 255

Sync Supported

This static attribute reflects the ability of a DP-slave to participate in the
synchronization of the Output Data of all or a group of DP-slaves. As the check
whether the Sync ability is supported is done during parameterization phase, errors will
be avoided during the data exchange mode. This attribute shall be set accordingly with
the Load ARL service.

Attribute Type: Boolean

Table 201 shows the allowed values for this attribute.
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Table 201 — Sync supported

Value Meaning

FALSE | The DP-slave does not support the Sync ability

TRUE | The DP-slave supports the Sync ability

Sync Mode

This dynamic attribute indicates if the Sync mode is activated. This attribute shall
always be set to FALSE if the attribute Sync Supported has the value FALSE. If the
attribute Sync Supported has the value TRUE the following rules shall apply for the
attribute Sync Mode:

- It shall be set to TRUE as soon as the control command Synsg.\is received) which is

conveyed by the Global Control service.

- It shall be set to FALSE as soon as the control command i iveg which
is conveyed by the Global Control service.

This attribute shall be set to FALSE with the Load AR
influenced by the MSO AR state machine.

further

3, atthbdte is

Attribute Type: Boolean

Freeze Supported
This static attribute reflects to participate jn the
synchronization of the Input D ) slaves. As the check whether
the Freeze ability is supported is S smeterization phase, errors |will be
avoided during the data exchapge modeg, ] attribute shall be set accordingly with

attribute.

reeze supported

Meaning

FALSE \'(he\D‘P/-slave does not support the Freeze ability
*BUE ﬁe DP-slave supports the Freeze ability

This d ic \attribute indicates if the Freeze mode is activated. This attribute shall
always be set to FALSE if the attribute Freeze Supported has the value FALSE| If the
attribute Freeze Supported has the value TRUE the following rules shall apply [for the
attribute Freeze Mode:

- It shall be set to TRUE as soon as the control command Freeze is received, which
is conveyed by the Global Control service.

- It shall be set to FALSE as soon as the control command Unfreeze is received
which is conveyed by the Global Control service.

This attribute shall be set to FALSE with the Load ARL service. This attribute is further
influenced by the MS0O AR state machine

Attribute Type: Boolean.

WD Enabled

This dynamic attribute indicates if the watchdog control is activated. This attribute shall
be set to FALSE with the Load ARL service. This attribute is further influenced by the
MSO AR state machine.
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Attribute Type: Boolean
Allowed values: TRUE, FALSE

WD Fact 1, WD Fact 2

These dynamic attributes contain the values for the monitoring of the DP-master (Class
1) at the MSO AR (watchdog control (Tyyp))- The watchdog control in a DP-slave takes
care that, if the DP-master fails, the outputs will be set in the safe state after the
expiration of this time. The time is calculated according to equation:

Twp = Watchdog Time Base x WD Fact 1 x WD Fact 2

e shall
be set to 10 ms
If the attribute DPV1 Supported has the value TRUE the Watehdqog Time hall be
set to the value 1ms if the attribute WD Base has the value \TF tribute
DPV1 Supported has the value TRUE the Watchdog : set|to the
value 10ms if the attribute WD Base has the value s are

influenced by the MSO AR state machine. These aftribu : i by the
Load ARL service.

Attribute Type: Unsigned8

Allowed values: 1 to 255

Min TSDR
This dynamic attribute contains the mum Station Delay Responder
he previous value of the Min| TSDR

d By the MSO AR state maching. This

e ldent Number of the DP-slave. The DP-slave dccepts
change of the DL-address only if the trangmitted
respondent service is identical with this attribute. This aftribute
with the Load ARL service.

Group ldentifier

= signed
by the DP-master (Class 1) in the parameterization. The Group Identifier distinguishes
8 groups. If the Group ldentifier is set to No Group, the DP-slave is not assigned to any
group. This attribute is influenced by the MSO AR state machine. This attribute is not
influenced by the Load ARL service.

Attribute Type: OctetString(1)

The allowed values are shown in Table 203.
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Table 203 — Group identifier

Value Meaning

Bit0 =0 |[Group 1 has no access

Bit0 =1 | Group 1 has access

Bit1 =0 |[Group 2 has no access

Bit1=1 | Group 2 has access

Bit2 =0 |[Group 3 has no access

Bit2 =1 | Group 3 has access

Bit 3 =0 Groun-4-has-Hno-36c68Ss
g

Bit3 =1 | Group 4 has access

Bit4 =0 | Group 5 has no access

Bit4 =1 | Group 5 has access

Bit 5 =0 | Group 6 has no access

Bit5=1 | Group 6 has access

Bit6 =0 | Group 7 has no acce\ss\

Bit6 =1 | Group 7 has /a&:ess

Bit7 =0 | Group BMSL{]O a&c}ss,\
Bit 7 =//\ Grou has>acce{s (

DPV1 Supported

This static attribute indicat the\ DP-slave supports the ex

glywith the Load ARL service.

be present if the attribute DPV1 Supported H

This attribute shall be set to FALSE with the Load ARL service. This attri

s if the extended functionality is activated.

tended

This
as the

in the

t in the

bute is

further influenced by the MS0O AR state machine.

Attribute Type: Boolean

Table 204 shows the allowed values for this attribute.

Table 204 — 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 MS0O AR state machine shall set the attribute Prm
Fault to TRUE in the MSO AR entry. This attribute is influenced by the MS0O AR
state machine. This attribute is not influenced by the Load ARL service.

Table 205 shows the allowed values for this attribute.

Table 205 - Fail safe

Value Meaning

FALSE | The DP-master (Class 1) does not support the F/ais\a(e N&\ b

TRUE | The DP-master (Class 1) supports the Fail Saé\mode.

WD Base
This dynamic attribute contains the Timg control

R state

The Watghdog Tifié Base is 10ms.
T%\Waﬁ»{%ﬁme Base is 1ms.

te describes the basic configuration format and shall [be set

Element. This attribute shall be set accordingly with the Load ARL service.
Furthermore the attribute is influenced by the Set Cfg service.

dynamic attribute indicates the type of the related Input/OutpLST Data

Allowed values: Input, Output, Input-Output

Format

This dynamic attribute indicates the format of the related Input/Output Data
Element. This attribute shall be set accordingly with the Load ARL service.
Furthermore the attribute is influenced by the Set Cfg service.

Allowed values: Byte, Word
Consistency
This dynamic attribute indicates the consistency of the related Input/Output

Data Element. This attribute shall be set accordingly with the Load ARL service.
Furthermore the attribute is influenced by the Set Cfg service.

Allowed values: Byte, Word, whole length
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Length

This dynamic attribute indicates the length of the related Input/Output Data
Element. This attribute shall be set accordingly with the Load ARL service.
Furthermore the attribute is influenced by the Set Cfg service.

Allowed values: 1 to 32

Special Cfg Identifier

This dynamic attribute describes the special configuration format and is composed
of the following elements. This attribute shall be set accordingly with the Load ARL
service. Furthermore the attribute is influenced by the Set Cfg service.

Type
This dynamic attribute indicates the type of the relateg
Element. This attribute shall be set accordingly with the
Furthermore the attribute is influenced by the Set Cfg

Int/OutpL;I( Data
ARL slervice.

Allowed values: Input, Output, Input-Output

Input Length
Data

Input Format
This dynamic attribute
Element. Rhis attribute s

format of the related Inpuf Data
¢cordingly with the Load ARL gervice.
2d by the Set Cfg service.

pndicates the consistency of the related Inpyt Data
g shall be set accordingly with the Load ARL gervice.

dymamic attribute indicates the length of the related Outptjt Data
\ent. This attribute shall be set accordingly with the Load ARL dgervice.
ermore the attribute is influenced by the Set Cfg service.

Attribute Type: Unsigned8

Allowed values: 1 to 128

Output Format

This dynamic attribute indicates the format of the related Output Data
Element. This attribute shall be set accordingly with the Load ARL service.
Furthermore the attribute is influenced by the Set Cfg service.

Allowed values: Byte, Word

Output Consistency

This dynamic attribute indicates the consistency of the related Output Data
Element. This attribute shall be set accordingly with the Load ARL service.
Furthermore the attribute is influenced by the Set Cfg service.

Allowed values: Byte, Word, whole length
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List of Data Description

This dynamic attribute is composed of the following list elements. This attribute
shall be set accordingly with the Load ARL service. Furthermore the attribute is
influenced by the Set Cfg service.

Data Description

This dynamic attribute contains one of the allowed Data Types of the data
description of one element of the Extended Input/Output Data object. The
allowed Data Types are given in IEC 61158-5-10, Clause 5. This attribute
shall be set accordingly with the Load ARL service. Furthermore the
attribute is influenced by the Set Cfg service.

This dynamic attribute contains the manufacturer specific data
Cfg ldentifier. This attribute shall be set accordingly withAh
Furthermore the attribute is influenced by the Set Cfg ss

Qr one jpecial
ervice.

No Add Change
This dynamic attribute indicates whether it is allowed tc dress.
er the

o Add

e | g S
/MLsg/-Sh{rk@ oNQe\andre\s%is allowed

TRUE Charﬁe\\f\the addﬁé{s is not allowed

Publisher &
This stat ability of a DP-slave to operate as a Publisher.
ly with the Load ARL service.

This attribute

Indicates the capability of a DP-slave to operate in the Isochfonous

Attribute Type: Boolean

Allowed values: TRUE, FALSE

Isochronous Mode

This dynamic attribute indicates if the DP-slave shall operate in the Isochronous
Mode. This attribute shall be set to FALSE with the Load ARL service. After
reception of the IsoM Parameter with the Check User Prm or Check Ext User Prm
service the User shall set this attribute accordingly with the Set ARL Isochronous
Mode service. This shall be done before requesting the services Check User Prm
Result or Check Ext User Prm Result.

This conditional attribute shall only be present if the attribute Isochronous Mode
Supported is set to TRUE. This attribute is not influenced by the MS0O AR state
machine.

Attribute Type: Boolean
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Allowed values: TRUE, FALSE

AR Type = MS1

This constraint reflects the attributes for this AR if the value of the attribute AR Type is set
to MS1. This attribute shall furthermore only be present if the attribute DPV1 Supported is
set to TRUE in the MS0O 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 @ \larm is
enabled by the DP-master (Class 1). This conditional z resent
if the attribute Pull Plug Alarm supported is set to TR it s infllenced
by the MS1 AR state machine. This attribute is~go g d ARL
service.

Attribute Type: Boolean

Allowed values: TRUE, FALSE

Process Alarm supported
This static attribute indicates the
This attribute shall be set accordi

a DP-sldve to send a Process |Alarm.
oad ARL service.

e transmission of the Process Alarm is gnabled
t if the
ced by
d ARL

Process Aléa
This i

This-static attnbute 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.

Attribute Type: Boolean

Allowed values: TRUE, FALSE


https://iecnorm.com/api/?name=1a96809c87629a2e0b5fef7667e5c1bd

61158-5-3 © IEC:2007(E) - 319 -

Manufacturer Specific Alarm supported
This static attribute indicates the capability of a DP-slave to send a Manufacturer
Specific Alarm. This attribute shall be set accordingly with the Load ARL service.

Attribute Type: Boolean
Allowed values: TRUE, FALSE

Manufacturer Specific Alarm enabled

This dynamic attribute indicates if the transmission of the Manufacturer Specific
Alarm is enabled by the DP-master (Class 1). This conditional attribute shall only
be present if the attribute Manufacturer Specific Alarm supported is set to TRUE.
This attribute is influenced h\ll the MS1 AR state machine. This attribute is not

influenced by the Load ARL service.

Attribute Type: Boolean

Allowed values: TRUE, FALSE

Status Alarm supported
This static attribute indicates the capability of a DR
attribute shall be set accordingly with the Load AR

Status Alarm. This

Attribute Type: Boolean
Allowed values: TRUE, FALSE

Status Alarm enabled
This dynamic attribute indicat

nabled
t if the
by the
ce.

This dynamlc attribute indicates if the transmission of the Update Alarm is gnabled
by the DP-master (Class 1). This conditional attribute shall only be preseﬁl 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 208 shows the allowed values for this attribute.
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Table 208 — Alarm mode supported

Value Meaning

1 alarm of each type

2 alarms in total

AR

Thip

to I
set

2 4 alarms in total
3 8 alarms in total
4 12 alarms in total
5 16 alarms in total
I 24 23larme in total
7 32 alarms in total

Alarm Mode enabled

negotiated with the DP-master (Class 1) on this M
done according to the following rules:

ired Alarm M
is set to 0 th

of

constraing refls
NS3( This attribute shall furthermore only be present if the attribute DPV1 Suppq
toTRUE in the MSO AR entry.

Clock Sync Interval
This static attribute contains the value for the clock synchronization interval.

Attribute Type: Unsigned16
Allowed values: 1 to 2'°- 1
Time Base: 10ms

The default value shall be 10-s.

CS Delay Time

This static and optional attribute contains the transmission delay of the networ
delay, repeater delay, ...).
Time Value of the Set Time service.

61158-5-3 © IEC:2007(E)

alarms
hall be

ode of

an this

ode of
value

esired
is set

Alarm

both.

is not

cts the attributes for this AR if the value of the attribute AR Typ¢ is set

rted is

k (line

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 w1 o £ i ARL _NDD Lo b + £ =
mTrvoTtatulT UT OIS TUNE DT - oTave UoJe o T aTe TOmmovwitt
or i 3]

- |Only one ARL DP-slave object shall be invoked in a DP-slave.

- |Only one MSO Entry shall be contained in the List of ARL En{riet

- |Only one MS1 Entry shall be contained in the List of AR

- |Only one MS3 Entry shall be contained in the List of
No MM1 or MM2 Entry shall be contained in the List of AR

6.2.10/3.2
6.2.10)3.2.1 Template

The ARL DP-master (Class 1) object is de

DP ASE:

CLASS ARL DP-maste

CLASS|ID:

PARENT CLASS:

ATTRIBUTES:

1. (m) Key Aftribute:

2. (c) Co t vith AR Type = MS1
2.1. (m) Attribyje:

3. (m) Attribute ries

3.1. (m) Attribdte;:

3.2. (m) :

3.3. (m)  Attri : of related CRL Entries
3.3.1. g

3.4. AR’Type = MSO

3.4.1. Error Action Flag

3.4.2. Min Slave Interval

3.4.3. Data Control Time

3.4.4. ; Max User Global Control
3.4.5. | (nf)“~Attribute: Max Diag Data Len

3.4.5. | (m)Y Attribute: Isochronous Mode supp
3.4.6. (c) Constraint: Isochronous Mode supp = TRUE
3.4.6.1. (m) Attribute: Isochronous Mode
3.4.6.2. (m) Attribute: IsoM Freeze

3.4.6.3. (m) Attribute: IsoM Sync

3.4.6.4. (m) Attribute: TcT

3.4.6.5. (m) Attribute: maxTsH

3.5. (c)  Constraint: AR Type = MS1

3.5.2. (m) Attribute: Extra Alarm SAP

3.5.3. (m) Attribute: Max Channel Data Length
3.5.4. (m) Attribute: Alarm Mode

3.5.5. (m) Attribute: MS1 Timeout

3.6. (c) Constraint: AR Type = MM1

3.6.1. (m) Attribute: Poll Timeout

3.6.2. (m) Attribute: Ident Number

3.7. (c)  Constraint: AR Type = MS3

3.7.1. (m) Attribute: Time Device Type
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3.7.2. (c) Constraint: Time Device Type = Time Receiver
3.7.2.1. (m) Attribute: Clock Sync Interval

3.7.2.2. (0) Attribute: CS Delay Time

3.8. (o) Attribute: AR Name

SERVICES

1. (m) MgtService: Load ARL

2. (o) MgtService: Get ARL

3. (o) MgtService: ARL Slave Update DP-master CI1
6.2.10.3.2.2 Attributes

Implicit

The attribute Implicit indicates that the ARL DP-slave object is implicitly addressed by the
service.

Alarm |[Max

This cgnditional and static attribute shall only be present if the List of ARl i ins at
least dne entry with the attribute AR Type set to MS1. It indicate » a1 ber of
alarms| per DP-slave, which can be handled by the DP-master (Class &l Master
capability and is common for all MS1 ARs. The Master shall be f nimum

numbef of 7 alarms, because there are existing 7 different alari hall be

set acqordingly with the Load ARL service.
Attribute Type : Unsigned8
Allowed values: 7 to 32

List off ARL Entries
This affribute is composed of the follo

AREP
Thik static attribute contains the lo

AR|Type
Thip static attribute

Allowed valu

Listt of related
Thi

AR
Thi
to I

Error Action Flag
Tl F oy Py A 4+ + PAH ry la 4l 4 £ 4l np 4 L] 4\

S StatllL atirtvulc 1miiuiealtcs 1mMuUw uaic 1catCuull Ul Uic U =11iasicl \UIGDD I) m—case Of
failed data transfers in the operation mode OPERATE shall be. The reaction shall be
performed according to the following rules:

- If the data transfer to at least one selected (dependent on the attribute Ignore ACIr
in the List of CRL Entries) DP-slave was erroneous and the Error Action Flag is set
to TRUE, the operation mode will change from OPERATE to CLEAR.

If the Error Action Flag is set to FALSE, the DP-master (Class 1) will remain in the
operation mode OPERATE despite erroneous data transfers.

Furthermore this attribute indicates how the transition from the operation mode CLEAR
to the operation mode OPERATE shall be performed:

- If the Error Action Flag set to TRUE the transition shall only be performed if the
data transfer to the selected DP-slaves has been successfully executed.
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If the Error Action Flag set to FALSE the transition shall be performed independently of
a successfully executed data transfer to all activated DP-slaves.

This attribute shall be set accordingly with the Load ARL service.
Attribute Type : Boolean
Allowed values: TRUE, FALSE

Min Slave Interval

This static attribute indicates the smallest allowed period of time between two

consecutive DP-slave poll cycles. This ensures that the sequence of cyclic service
- - ' riod of

c data

ices and

d ARL

service.

Attribute Type : Unsigned16
Allowed values: 1 to 216 - 1
Time Base: 100us

Data Control Time

e sent
cessful
be set

which

ticable
hc and
be set

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 Load ARL service.

Attribute Type : Unsigned8

Allowed values: 6 to 244

Isochronous Mode supp

This static attribute indicates the capability of the DP-master (Class 1) concerning the
Isochronous Mode. This attribute shall be set accordingly with the Load ARL service.

Attribute Type : Boolean

The allowed values are shown Table 209.


https://iecnorm.com/api/?name=1a96809c87629a2e0b5fef7667e5c1bd

- 324 - 61158-5-3 © IEC:2007(E)

Table 209 — 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 Coad ARL Service.

The allowed values are shown in Table 210.

Table 210 — Isochronous mode/\x

Value Mean};g\ \ \

=

ot Synchronized the DP-master (Class 1) shall not ope$a¢{|n\ﬂ\lsWOU>Mode

[vy)

uffered Synchronized the DP-master (Class 1) shall erate inthe ffer Synchronized
Isochronous Mode

nhanced Synchronized |the DP-master (Class 1) W e Enkhanced Synchronized
Isochronous

IsoM Freeze
This attribute indicates if th¢ synchroniz tIOI’l essage (SYNCH) shall be segnt with
the Control Command Free es T This attribute shall be set accordingly

nt with
rdingly

This attribute specifies the time (in units of tg|T) that is necessary to hgndle a
complete Tsochronous DP cycle and corresponds to the time ITpp. This attribute
shall be set accordingly with the Load ARL service.

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.

Attribute Type : Unsigned8
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Allowed values: 1 to 28 - 1

AR Type = MS1

This constraint reflects the attributes for this AR if the value of the attribute AR Type is set

to MS1.

Extra Alarm SAP

This static attribute selects the CR for the Alarm Ack service. If the attribute is set to
FALSE the DP-master (Class 1) acknowledges alarms via the CR for the read write
services. If the attribute is set to TRUE the DP-master (Class 1) acknowledges alarms
via a different CR. This attribute shall be set accordingly with the Load ARL service.

Ddde:

EIH ST T R ]
rmToUtc— Ty po— . DooTCalt

Allowed values: TRUE, FALSE

Max Channel Data Length
This static attribute indicates the maximum length
parameter and 4 Byte Header) of the corresponding DP
set accordingly with the Load ARL service.

Attribute Type : Unsigned8
Allowed values: 4 to 244

Alarm Mode

This static attribute indicates
corresponding DP-slave. This attg
service.

Table 211 shows th

M alarm of each type

b 2 alarms in total
2
3
4
5
6
7

4 alarms in total

8 alarms in total

12 alarms in total

16 alarms in total

24 alarms in total

32 alarms in total

possible active alarms

accordingly with the Lod

|_ength
hall be

of the
d ARL

MS1 Timeout

This attribute contains the value for the Timeout of the acyclic communication on the
MS1 AR and specifies the maximum period of time it may take a DP-slave to provide a
response. The time contained in this attribute is the maximum time of the assigned DP-

slaves.

Attribute Type: Unsigned16
Allowed values: 1 to 216 -1
Time Base: 10ms

AR Type = MM1

This constraint reflects the attributes for this AR if the value of the attribute AR Type is set

to MM1.
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Poll Timeout
This static attribute indicates the maximum period of time in which the requester shall
fetch the response. This attribute shall be set accordingly with the Load ARL service.

Attribute Type: Unsigned16
Allowed values: 1 to 216 -1
Time Base: 1Tms

Ident Number

This static attribute contains the ldent Number of the DP-master (Class 1). This
attribute shall bhe set nm‘nrdingly with the | oad ARl service

Attribute Type: Unsigned16

Allowed values: 1 to 216 - 1

AR|Type = MS3
Thip constraint reflects the attributes for this AR if the vag
to MS3.

Time Device Type
This static attribute indicates the Device Type ) tribute

ime Receiver

“{ime Master

attribute contains the value for the clock synchrorfization
be present if the attribute Time Device Type has thg value

Time Base: 10ms

The default value shall be 10 s.

CS Delay Time

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.

AR Name
This static attribute contains the name of the related ARL Entry. This attribute shall be set
accordingly with the Load ARL service.
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6.2.10.3.2.3 Invocation of ARL DP-master (class 1) object

For the invocation of the ARL DP-master (Class 1) object the following rules apply:

- Only one ARL DP-master (Class 1) object shall be invoked in a DP-master (Class 1).
- Only one MSO Entry shall be contained in the List of ARL Entries.
- Only one MS3 Entry shall be contained in the List of ARL Entries.
- Only one MM1 Entry shall be contained in the List of ARL Entries.
- Only one MM2 Entry shall be contained in the List of ARL Entries.

NO MQ") Entev abhall b niatn-ae-d-in-th it £ARL L oteioco
OEFE Ty STmanmr ot ooTmtamm U e ST UT TIuNE ETTtTo S

6.2.10/3.3 ARL DP-master (class 2) class specification
6.2.10)3.3.1 Template

The ARL DP-master (Class 2) object is described by the followix

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 relatéd CRL Entries
2.3.1. [(m) Attribute:

2.4, (c) Constraint:

241 |[(m) Attribute:

2.5 (o) Attribute:

SERVICES:

1. (m) Mgt3ence:

2. (o) Mgt :

6.2.10)3.3.2 Attxib

The atfribute i ica that the ARL DP-master (Class 2) object is implicitly addressed

AREP
Thik.8tatic attribute contains the local identifier of this AR.

AR Type
This static attribute specifies the type of this AR.

Allowed values: MS0, MS2, MM1, MM2

List of related CRL Entries
This attribute is composed of the following list elements:

CREP
This static attribute contains the local identifier for the related CR for this AR.

AR Type = MM1
This constraint reflects the attributes for this AR if the value of the attribute AR Type is set
to MM1.
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Poll Timeout

This static attribute indicates the maximum period of time in which the responder shall
provide the response. This attribute shall be set accordingly with the Load ARL

service.
Attribute Type: Unsigned16
Allowed values: 1 to 216 - 1

Time Base: 1ms

AR Name
This_static attribute cantains the name of the related ARI Fntry This attribute shall be set
acdordingly with the Load ARL service.
6.2.10,3.3.3 Invocation of ARL DP-master (class 2) object
For thg invocation of the ARL DP-master (Class 2) object the following rules\a
- ster (Class 2).

(m) MgtService: Load CRL
(o) MgtService: Get CRL

No MS

6.2.10

6.2.10.

6.2.10.

The CH

DP ASE:

CLASS

CLASS|ID:

PARENT CLASS:

ATTRIBUTES:

1.

2.

2.1. \

2.2 CR Type

2.3. Related AREP

2.4. S_SAP_index

2.5. ; D_addr

2.6. (nm)AAttribute: Service_activate

2.7. (my” 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

SERVICES

1.

2.

3.

(o) MgtService: Load CRL DXB Link Entries
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6.2.10.4.1.2 Attributes
Implicit

The attribute Implicit indicates that the CRL DP-slave object is implicitly addressed by the

service.

List of CRL Entries
This attribute is composed of the following list elements:

CREP

This static attribute contains the local identifier of this CR. This attribute shall be set

accordingly with the Load CRL service.

CR[Type
Thip static attribute indicates the type of this CR. This attribute is
Type of the related AR. This attribute shall be set accordingly wit
Forleach AR Type the correspondent CRL entries shall be set.

Table 213 shows the allowed values for this attribute.

Related AREP
This static attribute contains the local identifier for
attribute shall be set accordingly with the Load CR

S_$AP_index

Thip static attribute contains the id
datp-link layer. The value for this 4ttri
Type of this CR and to the attributeNAR
acdordingly with the Load CRL serwi

dependentcof
3 RL service.

he AR

. This

Access Point of the local
rgspondent to the attributes CR
R. This attribute shall|be set

attnibute.
Tab
N
AR Type \Q}{\}yge \S_xihméx Remark
Msoy [pBUB NN Mandatory for the MSO AR
M\so//\s\ -OM\ A ||_> Optional for the MSO AR
I\48/0\ BQUU \ 62 Mandatory for the MSO AR
M\SQ MU 53 Optional for the MSO AR
MN \s@ub\) 60 Mandatory for the MSO AR
Q Mﬁ\‘ Qél{U-OM 58 Mandatory for the MSO AR
“mso\ [aeéB 55, 56, 57, 59, 60 Mandatory for the MSO AR
Nm\ QQCB-CO 50 Optional for the MS1 AR
MS1 QQCB-CO 51 Mandatory for the MS1 AR
M3 WQUU-LCU ouU Viandatory 1o0r tne vMisT AR
MS2 QQCB-CO 0to 48 Mandatory for each MS2 AR
MS2 QQUU-CO 49 Mandatory for the MS2 AR
MS3 QQUU-OM CS Mandatory for the MS3 AR

D_addr
This dynamic attribute contains the DL-address of the remote DP-master or Publisher. The
value for this attribute has to be set with the Load CRL service correspondent to the
attributes CR Type and S_SAP_index of this CR and to the attribute AR Type of the
related AR. Table 214 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 214
shows the allowed values for this attribute for the modification of the AR state machine.
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Table 214 — 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 AN

MS1 QQUU-CO |60 All NN

MS2 QQCB-CO 0to 48 None 0 8,126

MS2 QQUU-CO |49 All N IR

MS3 QQUU-OM  [Cs All { AN
Where
Norje means that the local Service Access Point ghall
All means that the local Service Access Ppinf\sha ith no access protection
0tq 125 means that the local Service Atce ated/with the corresponding

access protection

- means that the AR state m ify the attribute D_addr
Sefvice_activate
Thip static attribute s which shall be activated fpr the
S_$PAP_index of thij
The value fo@ s to\beset Wwith the Load CRL service corresponden{ to the
attrfibutes C 6f this CR and to the attribute AR Type|of the

related AR.

Talple 215 sh

able 215 — Service_activate

\A\Q\w/ CR Type S_SAP_index Service_activate
M\§0 BBUB NIL (M)SRD
\MSO BBUU-OM NIL MSRD

MSQ BQUU 61,62 53 SRD

MSO0 BBUU 60 SRD

MSO0 QQUU-OM 58 SDN

MSO0 QBCB 55, 56, 57, 59, 60 SRD

MS1 QQCB-CO 50 SRD

MS1 QQCB-CO 51 SRD

MS1 QQUU-CO 60 SRD

MS2 QQCB-CO 0 to 48 SRD

MS2 QQUU-CO 49 SRD

MS3 QQUU-OM CS CS Time Event
CS Clock Value
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Role_in_service
This dynamic attribute indicates the role which shall be activated for the S_SAP_index of
this CRL entry. The following values are specified:

- 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 reply DLPDU
of this service

Thel value for this attribute has to be set with the Load CRL serviced( to the

attrfibute CR Type of this CR and to the attribute AR Type of the relé

Talple 216 shows the allowed values for this attribute.

Table 216 — Role_in_ser\?\

AR Type CR Type S_SAP_index Role_in_service \ Mservice
loaded Avith the boa modified by the AR
CRL sF’V/ice ate machine

MSO |BBUB NIL NP\V( \\// \Responder

MSO | BBUU-OM NIL \ <§ne Q \\/ Responder, Subscriber,
Responder/Subscrlber

MSO |BaQuu 61,62,53 /| Rospanger -

MSo  |BBUU 60 C\Qsp\\/ :

\
MSO | QQUU-OM < /\ > Responder
MSO |QBCB N 55,%9,@@\ Respjder -

MSO0 QPQB k \xG 57 \\ \Qlone Responder

None Responder
Responder -
None Responder
Responder -
Responder -

Indication—mode
This static attribute shall only be present if the attribute Service_activate of this CRL entry
has the value SRD or MSRD. It indicates the Indication_mode which the DLL shall use to
convey the indications of the (M)SRD service. The value for this attribute has to be set
with the Load CRL service correspondent to the attributes CR Type and S_SAP_index of
this CR and to the attribute AR Type of the related AR.

Table 217 shows the allowed values for this attribute.
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Table 217 — Indication_mode

AR Type CR Type S_SAP_index Role_in_service Indication_mode

MSO0 BBUB NIL Responder All

MSO0 BBUU-OM NIL Subscriber -

MSO0 BBUU-OM NIL Responder, All

Responder/Subscriber

MSO0 BQUU 61, 62, 53 Responder All

MSO0 BBUU 60 Responder All

MSO0 QBCB 55, 56, 57, 59 Responder Data

MSO0 QBCB 60 Responder

MS1 QQCB-CO 50, 51 Responder ﬁs\ata(\ \

MS1 QQUU-CO 60 Responder A \\

MS2 QQCB-CO 0 to 48 Responder \QQM\

MS2 QQUU-CO 49 Respondr \ D\e\ta )
where
- means that the attribute Indication_m résent for this/Role_in_servipe

Mak_DLSDU_length_req_low

Thig static
requester.

corfespondent to the attributes CR

attribute indicates the
The value for this

rity as
Bervice
tribute

AR|Type of the related AR.
Talble 218 shows the al
AR Type /?}Q T}Pe >S>S<\P\_}n\d}a\\ Role_in_service Max_DLSDU_length_req]low
MSO BBUYB N Responder 0 to 244
MS0 BBOUNQM \1\@\ > Subscriber 0
MSO BBUU- IL Responder, 0 to 244
/\ N\K’\ \N\ Responder/Subscriber

MSON_ BQ\U\U\ \ Mo, 62, 53 Responder 0
M§e\ QBB@\ > 60 Responder 6 to 244
MS0 Q‘BCB\ 55 Responder 0
MSO aBes” 56, 57, 59 Responder 0 to 244
MSO QQUU-OM 58 Responder 0
MS1 QQCB-CO 50 Responder 4
MS1 QQCB-CO 51 Responder 4 to 244
MS1 QQUU-CO 60 Responder 6 to 244
MS2 QQCB-CO 0 to 48 Responder 48 to 244
MS2 QQUU-CO 49 Responder 4
MS3 QQUU-OM CS Responder 0

Max_DLSDU_length_req_high

This static
requester.

attribute indicates the maximum length for the DLSDU with high priority as
The value for this attribute has to be set with the Load CRL service

correspondent to the attributes CR Type and S_SAP_index of this CR and to the attribute

AR Type of

the related AR.
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Table 219 shows the allowed values for this attribute.

Table 219 — 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
MSO  |BBUU-OM |NIL Subscriber 0
MSO0 BBUU-OM NIL Responder, 0 to 244

Responder/Subscriber

MSO0 BQUU 61, 62, 53 Responder 0
MSU——TBBUU 50 Responder 0 —
MSO | QBCB 55, 56, 57, 59 | Responder 0 A \
MSO | QQuU-OM |58 Responder 0 /\\ \
Ms1  |aacB-co |50, 51 Responder 0 \ \
MS1  |QQUU-CO |60 Responder Q \ >
Ms2 |aacB-co |oto 48 Responder /No \\\ \
MS2  |QQUU-CO |49 Responder 0 AN/
Ms3 |oauu-co |cs Responder / ~ >

Mak_DLSDU_length
static attribute indicates th

Thip
ind
cor|
ang

Tal

_ind_low

_length_ind_low

rity for
Bervice

AR Type ng\ g\SA\P\in&K Role_in_service Max_DLSDU_length_ind_lpw
MSO0 BBU)B\Q M \/\ Responder 0
MSO B&Q-\ \&\/ Subscriber, | 24a

Responder/Subscriber

Mso \|BBU M\\ W Responder 0
|I\@ \\Qﬁq\ 61, 62, 53 Responder 0
|MSO BBUU 60 Responder 0
[uso,<faBss 55 Responder 0
|MSO QBCB 56, 57, 59 Responder 0
IMSO QQUU-OM 58 Responder 0
MS1 QQCB-CO 50 Responder 4
MS1 QQCB-CO 51 Responder 4 to 244
MS1 QQUU-CO 60 Responder 0
MS2 QQCB-CO 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
indication. 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.
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Table 221 shows the allowed values for this attribute.

Table 221 — Max_DLSDU_length_ind_high

007(E)

AR Type CR Type S_SAP_index Role_in_service Max_DLSDU_length_ind_high

MSO0 BBUB NIL Responder 0 to 244

MSO | BBUU-OM NIL Subscriber, 244
Responder/Subscriber

MSO0 BBUU-OM NIL Responder 0

MSO0 BQUU 61 Responder 7 to 244

l\flbo BQUU 62 Responder T1to 244

NSO | BQUU 53 Responder 5 to 244 A \

NSO | BBUU 60 Responder 0 /\\ &\

NSO | QBCB 55 Responder 4to 5»4\4 \

NSO |aBCB 56, 57, 59 Responder 0 \ >

NSO  |QQUU-OM |58 Responder v \\\ \

NS1 QQCB-CO 50, 51 Responder 0\

NMS1  |QQuu-co |60 Responder / ~ N >

NMS2 |QQCB-CO | 0to48 Respon/d'é‘r\\) Ao

NiS2  [QQuU-CO |49 ¢ NResgonvwer? [ Jo /7

Ms3 |oauu-om  |cs Responder \Q "\

CR|Type = BBUU-OM & Role_in_ ice \tl\@xr Both
Thig constraint reflects the attributes fo CRN{ thé value of the attribute CR Typ¢ is set

to

Re$ponder/Subscrib

BBUU-OM and K ervice is set to Subscrib

He DL-address of a DP-slave (Publishg
he following rules shall apply for this attribute:

Publisher Addre
This dy
Subscriber ¥ha

TheMS0 AR sfate machine set shall set this attribute to the value 127 if the DF
acling as Subscriber leaves the data exchange mode.

er or

r) the

A value bet 3 represents a valid Publisher address and therefpre an
active ink. 5 7 indicates that this DXB-Link Entry is no longer attive.
T et to the value 127 with the Load CRL service. After re¢eption
ofthe™DXB ktable with the Check User Prm or Check Ext User Prm servite, the
User dttribute accordingly with the Load CRL DXB Link Entries ser(ice.

P-slave

Attribute Type: Unsigned8
Allowed values: 0 to 125, 127

Input Data Length Publisher

This static attribute indicates the number of octets of the Simple or Extended Input
Data object of the related Publisher. This attribute shall only be evaluated by the MS0O

AR state machine if the value of the attribute Publisher Address is not equal to 1

27.

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

CR
Thi
acd

6.2.10

For thg

Only o

Length

Publisher. This attribute shall only be evaluated by the
value of the attribute Publisher Address is not equal to

This attribute shall be set with the Load CRL se
Linktable with the Check User Prm or Check E
this attribute accordingly with the Load CRL D

Attribute Type: Unsigned8
Allowed values: 1 to 244

Name
5 static attribute contains the n
ordingly with the Loa

6.2.104.

6.2.104.

The CH

1) object is described by the following template:

Afteireception of thg
i the User shall set

ide from
3 | Offset

DXB-

be set

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

21 (m) Attribute: CREP

2.2 (m) Attribute: CR Type

2.3 (m) Attribute: Related AREP

2.4 (m) Attribute: S_SAP_index

2.5 (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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2.13. (m) Attribute: Max_DLSDU_length_ind_high
2.14. (c) Constraint: CR Type = BQUU & D_SAP_index = 61
2.14.1. (m) Attribute: Active

2.14.2. (m) Attribute: New Prm

2.14.3. (m) Attribute: Prm Data

2.14.3.1. (m) Attribute: Lock

2.14.3.2. (m) Attribute: Sync

2.14.3.3. (m) Attribute: Freeze

2.14.3.4. (m) Attribute: WD On

2.14.3.5. (m) Attribute: WD Fact 1

2.14.3.6. (m)  Attribute: WD Fact 2

2.14.3.7. (m) Attribute: Min Tsdr

2.14.3.8. (m) Attribute: Ident Number

2.14.3. (m) Attribute: (:rﬁll'l:\ ldent

2.14.3.10. (o) Attribute: DPV1 Enable

2.14.3.11. (o) Attribute: Fail Safe

2.14.3.12. (o)  Attribute: Enable Publisher

2.14.3.13. (o) Attribute: WD Base

2.14.3.14. (o) Attribute: Enable Pull Plug Alarm

2.14.3.15. (o) Attribute: Enable Process Alarm

2.14.3.16. (o) Attribute: Enable Diagnosis Alarm
2.14.3.17. (o) Attribute: Enable Manufacturer Specific Alar,
2.14.3.18. (o) Attribute: Enable Status Alarm

2.14.3.19. (o) Attribute: Enable Update Alarm

2.14.3.20. (o) Attribute: Check Cfg Mode

2.14.3.21. (o) Attribute: Alarm Mode

2.14.3.22. (m) Attribute: Prm Structure

2.14.3.23. (c)  Constraint: Prm Stru

2.14.3.23.1 (m)

2.14.3.23.1.1. (0)

2.14.3.23.1.2. (0)

2.14.3.24. (c)

2.14.3.24.1. (m) Attribute:

2.14.3.24.1.1. (0)  Attribute

2.14.3.24.1.1.1.

2.14.3.24.1.1.1.1.

2.14.3.24.1.1.2.

2.14.3.24.1.1.2.1.

2.14.3.24.1.1.2.2.

2.14.3.24.1.2. (0) N -

2.14.3.24.1.2.1. \ i : RuBlisher Address
2.14.3.24.1.2.2. Attrit : Input Data Length Publisher
2.14.3.24.1.2. i : Source Offset Publisher
2.14.3.24.1.2 ¢ jute: Length

2.14.3.24. . Isoil Parameter

2.14.3.24 Attribute: TBASE DP
2.14.3.24.1.3 Attribute: Tpp

2.14.3.24.1.3 3 Attribute: TMAPC
2.14.3.24.13.4: i Attribute: TBASE 10
2.14.3.24:4,3.5. (m) Attribute: T

2.14.3.2271376. (m)y Attributer TO

2.14.3.24.1.3.7. (m) Attribute: TpLL W
2.14.3.24.1.3.8. (m) Attribute: TPLL D

2.14.3.24.1.4. (o) Attribute: List of DXB Subscriber Entries
2.14.3.24.1.4.1. (s) Attribute: Publisher Address
2.14.3.24.1.421. (m) Attribute: Input Data Length Publisher
2.14.3.24.1.42.2. (m) Attribute: Source Offset Publisher
2.14.3.24.1.4.3. (s) Attribute: Master Data
2.14.3.24.1.4.3.1. (m) Attribute: Source Offset Master
2.14.3.24.1.4 4. (m) Attribute: Dest Slot Number
2.14.3.24.1.4.5. (m) Attribute: Offset Data Area
2.14.3.24.1.4.6. (m) Attribute: Length Data Area
2.14.3.24.1.5. (o)  Attribute: Prm Command

2.14.3.24.1.6. (c) Constraint: Prm Command supported = TRUE
2.14.3.24.1.6.1. (m) Attribute: Seq Number
2.14.3.24.1.6.2. (m) Attribute: Primary Request
2.14.3.24.1.6.3. (m) Attribute: MS1 Command
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2.14.3.24.1.6.4. (m) Attribute: Master State Clear
2.14.3.24.1.6.5. (m) Attribute: Check Properties
2.14.3.24.1.6.5.1. (m) Attribute: Primary Request used
2.14.3.24.1.6.5.2. (m) Attribute: MS1 Command used
2.14.3.24.1.6.5.3. (m) Attribute: Address Change
2.14.3.24.1.6.5.4. (m) Attribute: Address Offset
2.14.3.24.1.6.6. (m) Attribute: Output Hold Time
2.14.3.24.1.7. (0) Attribute: Time AR Parameter
2.14.3.24.1.7.1. (m) Attribute: Clock Sync Interval
2.14.3.24.1.7.2. (m) Attribute: CS Delay Time
2.14.3.25. (o) Attribute: IsoM Req

2.15. (c) Constraint: CR Type = BQUU & D_SAP_index = 62
2.15.1. (m) Attribute: List of Cfg Data

2.15.1.1 (c) Attribute: (‘fg ldentifior

2.15.1.1.1. (m) Attribute: Type

2.15.1.1.2. (m) Attribute: Format

2.15.1.1.3. (m) Attribute: Consistency

2.15.1.1.4. (m) Attribute: Length

2.15.1.2. (s) Attribute: Special Cfg Identifier
2.15.1.2.1. (m) Attribute: Type

2.15.1.2.2. (c)  Constraint: Type = Input or Input-Output
2.15.1.2.2.1. (m) Attribute: Input Length

2.15.1.2.2.2. (m) Attribute: Input Format

2.15.1.2.2.3. (m) Attribute: Input Consistency
2.15.1.2.3. (c) Constraint: Type = Output or Input-O
2.15.1.2.3.1. (m) Attribute: Output Length

2.15.1.2.3.2. (m) Attribute: Output Format

2.15.1.2.3.3. (m) Attribute: i

2.15.1.2.4. (o) Attribute:

2.15.1.2.41. (m) Attribute:

2.15.1.2.5. (o) Attribute

2.16. |(c)

2.16.1.|(m) Attrlbute:

2.16.2.1(m) Attribute:

2.16.3.[(m) Attribute:

2.16.4.|(m) Attribute:

2.16.5.|(m) Attr|b te:

2.17. |(c)

2.17.1.1(m)

2.17.2.1(m)

2.17.3.1(m)

2.17.4.1(m)

2.17.5.1(m)

2.17.6.[(m)

2.17.7.|(

2.17.8.1(4

2.17.9.1(m)

2.18. |[(c)

2.18.1.1(m) ist of Structured Prm Data
2.18.1.1. (o) At ribute: Structured User Prm Data
2.18.1. 1.4 (o) Attribute: Device Related User Parameter
2181. 7T (m) ATiributer Device Prm Data

2.18.1.1.2. (o) Attribute: Module Related User Parameter
2.18.1.1.2.1. (m) Attribute: Slot Number

2.18.1.1.2.2. (m) Attribute: Module Prm Data

2.18.1.2. (o)  Attribute: List of DXB Link Entries
2.18.1.2.1. (m) Attribute: Publisher Address
2.18.1.2.2. (m) Attribute: Input Data Length Publisher
2.18.1.2.3. (m) Attribute: Source Offset Publisher
2.18.1.2.4. (m) Attribute: Length

2.18.1.3. (o)  Attribute: IsoM Parameter

2.18.1.3.1. (m) Attribute: TBASE DP

2.18.1.3.2. (m) Attribute: Tpp

2.18.1.3.3. (m) Attribute: TMAPC

2.18.1.3.4. (m) Attribute: TBASE 10

2.18.1.3.5. (m) Attribute: T

2.18.1.3.6. (m) Attribute: To
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2.18.1.3.7. (m) Attribute: TpLL w
2.18.1.3.8 (m) Attribute: TpLL D
2.18.1.4. (o) Attribute: List of DXB Subscriber Entries
2.18.1.4.1. (s) Attribute: Publisher Address
2.18.1.4.2.1. (m) Attribute: Input Data Length Publisher
2.18.1.4.2.2. (m) Attribute: Source Offset Publisher
2.18.1.4.3 (s) Attribute: Master Data
2.18.1.4.3.1. (m) Attribute: Source Offset Master
2.18.1.4.4 (m) Attribute: Dest Slot Number
2.18.1.4.5 (m) Attribute: Offset Data Area
2.18.1.4.6 (m) Attribute: Length Data Area
2.18.1.5. (o) Attribute: Time AR Parameter
2.18.1.5.1. (s) Attribute: Clock Sync Interval
2.18.1.5°Z (S)___Aurbuter CS Defay 1ime
2.19. |(o) Attribute: CR Name
SERVICGES:
1. (m) MgtService: Load CRL
2. (o) MgtService: Get CRL
3. (m) MgtService: CRL Slave Activate
4. (m) MgtService: CRL Slave New Prm
5. (m) MgtService: CRL Slave New Prm Data
6.2.10/4.2.2 Attributes
Implic|t
The atf{ribute Implicit indicates that the CRL DP-mas implicitly addressed
by the [service.

|l CRL Entries
be set

set accordingly with the Load CRL service.

Table 222 shows the allowed values for this attribute.

he AR

2. This

e local
tribute

all be
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Table 222 — 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
MSA3 QAQLILL.OM CS l\llanrlal'r\ry fortha MS2 AD
MM1 QQCB-CL 54 Mandatory for the MM1(AR
N
MM2 QQUU-OM 54 Mandatory for the MM2 AR\
D_$SAP_index \>
Thig static attribute contains the identifier for the relate ¢ccess Point
remjote Data Link Layer. The value for this attribute to\be\seticorrespondent
attrfibute CR Type of this CR and to the attribute AR T ted AR. This a
shdll be set accordingly with the Load CRL service. e allowed
for [this attribute.

H

AR Type CR Type INAP\QEE{( \/ Remark
MS0 BBUB NIL( _ \ l%aqdatory for the MSO AR
MSO0 BQUU, 61, ég \ \ Mdatory for the MSO AR
MSO0 BQU%\ ( 53 I ] Optional for the MS0 AR
MSO E}M ) N ~~___/ | Mandatory for the MS0 AR
MSO0 éguu-obb 5§\ > Mandatory for the MSO AR
MS1 /Q\éc\B-co\\ 'sq \ Optional for each MS1 AR
MS1 A QQ%Q-C @1\ Mandatory for the MS1 AR
ms1 | fQauudo e Mandatory for the MS1 AR
M/ss Q\QUD\OMx cs Mandatory for the MS3 AR
N\Q 8 QGB-CL 54 Mandatory for the MM1 AR

M \&QJ ~OM 54 Mandatory for the MM2 AR

D_addr \>

Thig_dynamic attribute contains the DL-address of the remote communication partn

valuerfor this attribute has to be set with the | oad CRI

of the
to the
tribute
values

pr. The

service correspondent

to the

attribute CR Type of this CR and to the attribute AR Type of the related AR. Table 224
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 224 shows the allowed
values for this attribute for the modification of the AR sate machine.
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AR Type CR Type S_SAP_ind Time D_addr as loaded D_addr modified by
ex Device with the Load CRL the AR state
Type (ARL) service machine
MSO0 BBUB NIL -- 0to 126 -
MSO0 BQUU 62 -- 0to 126 -
MSO0 BBUU 62 -- 0to 126 -
MSO0 QQUU-OM |62 -- 0 to 127 -
MS1 QQCB-CO 51 -- 0to 126 -
VST WWUU-CU 0Z == U110 10 =
MS3 | QQUU-OM |CS Time Master | 127 A\
MS3  |QQuUU-OM |cCs Time None N x
Receiver (
MM1  |QQCB-CL |54 - Al N0 138
MM2  |QQuUU-OM |54 - Al TRoves \
Where \ \>
All means that the local Service Access Point shall bé ith no access”protection
Npne means that the local Service Access Point shall not pe ed
Oto 127 means that the attribute D_addr,of the lo hall be set with the
corresponding remote DL-address
- means that the AR state machines sh
- means that the value of this att

Sefvice_activate
This static attribute
S_$AP_index of thi

The value for
attribute CR ,

Table 225 shog

s which shall be activated fpr the

to the

able 225 — Service_activate

QR\NE\G\ \ S_SAP_index Publisher Flag Service_activate

Msg ¢ NIL FALSE SRD

MS0 NIL TRUE MSRD

MSO0 62 - SRD

MSO0 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

MM1 QQCB-CL 54 - SRD

MM2 QQUU-OM 54 - SDN

Role_in_service
This static attribute indicates the role which shall be activated for the S_SAP_index of this
CRL entry. The following values are specified:
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- Initiator: The station initiates the respective service exclusively

Responder: The station response to the service exclusively

The value for this attribute has to be set with the Load CRL service correspondent to the
attribute CR Type of this CR and to the attribute AR Type of the related AR.

Table 226 shows the allowed values for this attribute.

Table 226 — Role_in_service

AR Type CR Type S_SAP_index Time Device Role_in_service
Type (ARL)
MS0 BBUB NIL - Initiatof
MS0 BQUU 62 - Initdatot (N 1\
MS0 BBUU 62 - Initigbar N5\
MS0 QQUU-OM 62 - /| Inigiatys
MS1 QQCB-CO 51 - Initiator
MS1 QQUU-CO 62 - tator )
MS3 QQUU-OM CS Time ste Initi\a\tor
MS3 QQUU-OM cs Tg’n; R?c&vgr Nespénder
MM1 QQCB-CL 54 . / (\ LResponder
MM2 QQUU-OM 54\ = \ ~ )\/ Responder

Indli
Thi

CR
usHg
set
the

Tal

ication_mode
conditional and static attribut
of fhis CRL entry has

_dctivate

of this
L shall
5 to be
and to

means that the attribute Indication_mode is not present for

this CR Type

Tabfe 227 - Indication_mode
<\A§Q pe\ \/6R Type S_SAP_index Indication_mode

Q\ WS, )|BBUB NIL

mMSq BQUU 62

Mo BBUU 62

MS0 QQUU-OM 62

MS1 QQCB-CO 51

MS1 QQUU-CO 62

MM1 QQCB-CL 54 Data

MM2 QQUU-OM 54

where

Max_DLSDU_length_req_low
This static attribute indicates the maximum length for the DLSDU with low priority as
requester/responder. The value for this attribute has to be set with the Load CRL service
correspondent to the attributes CR Type and D_SAP_index of this CR and to the attribute
AR Type of the related AR.
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Table 228 shows the allowed values for this attribute.
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Table 228 — Max_DLSDU_length_req_low

AR Type CR Type D_SAP_index Time Device Max_DLSDU_length_req_low
Type (ARL)

MS0 BBUB NIL - 0
MS0 BQUU 61, 62, 53 - 0
MS0 BBUU 60 - 0
MS0 QQUU-OM 58 - 0
MS1 QQCB-CO o0 - 4 /\
MS1 QQCB-CO 51 - 410 244 A e
MS1 QQUU-00 60 - o AN
MS3 QQUU-OM cs Time Master 17 N\l
MS3 QQUU-OM cs Time Receiver {0 X S
MM1 QQcB-CL 54
MM2 QQUU-OM 54

Mak_DLSDU_length_req_high
Thig static attribute indicates the
requester/responder. The value fa
corfespondent to the attribute CR 1
AR|Type of the related AR.

Talple 229 shows the allowed values fo

rity as
service
tribute

Tahle 229 — Max>DLSDU)Yength_req_high
AN N
AR Type CRIype |, D\SAPyindex | Max_DLSDU_length_req_high
MSQ~ BBUB \ NI 0 to 244
MSO/\Q %o\ub\ XA\ sy” 7 to 244
mMsQ 1\ [BQUL 62 1to 244
CNso\ ey N\ 53 5 to 244
< \wsq_\]BRuUU 60 0
Mgo \ N Qabu-om 58 2
ws1 \|aacs-co 50, 51 0
MS1 QQUU-00 60 0
MS3 QQUU-OM cs 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
correspondent to the attribute CR Type and D_SAP_index of this CR and to the attribute

AR Type of the related AR.

Table 230 shows the allowed values for this attribute.
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Table 230 — Max_DLSDU_length_ind_low

AR Type CR Type D_SAP_index Time Device Max_DLSDU_length_ind_low
Type (ARL)
MS0 BBUB NIL - 0 to 244
MS0 BQUU 61,62, 53 - 0
MS0 BBUU 60 - 6 to 244
MS0 QQUU-OM 58 - 0
MS1 QQCB-CO 50 - 4
MS1 QQCB-CO 51 - 4 to 244
MS1 QQUU-00 60 - 610244/ N
MS3 QQUU-OM cs Time Master 0 NN
MS3 QQUU-OM cs Time Receiver |17 /\ N\
MM1 QQCB-CL 54 24\
MM2 QQUU-OM 54 RN\ N\
Mak_DLSDU_length_ind_high

Thi
ind
cor
AR

Tal

Table 231 -

5 static attribute indicates the maximum leng

iofity for
Bervice
tribute

AR Type \C\R Tyde Max_DLSDU_length_ind_high
mso [ BRUR (e 0 to 244
AN IR AN T L
msbv” BBUY 60 0
MSOAN | eayuay 7 Nsd 0
FEN BXGO 50, 51 0
M\ Ravu-00 60 0
MSRY, - | QQUU-OM cs 0
MR ~QadB-CL 54 0
MMz Qquu-om 54 0

CR

Type = BQUU & D_SAP_index = 61

This constraint reflects the attributes for this CR if the value of the attribute CR Type is set
to BQUU and the attribute D_SAP_index is set to 61.

Active
This dynamic attribute indicates the state of interactions to the correspondent DP-
slave. The attribute set to FALSE indicates that the DP-master (Class 1) shall stop the
interactions to the correspondent DP-slave. In this state it is allowed to change the
CRL entries of this DP-slave with the Load CRL service. If this attribute is set to TRUE
the DP-master (Class 1) shall start the interactions to the correspondent DP-slave. In
this state only the attribute Prm Data may be changed with the CRL Slave New Prm
Data service (see also the attribute New Prm). This attribute shall be set accordingly
with the Load CRL service. This attribute may be set dynamically by the CRL Slave
Activate service.

Attribute Type: Boolean
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Allowed values: TRUE, FALSE

New Prm

This dynamic attribute indicates to the 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
DP-slave. The MS0O AR state machine sets the attribute to FALSE if the transfer was

el

ol acful
SHEEE 5SSt

This attribute shall be set accordingly with the Load CRL service/{hi i ay be
set dynamically by the CRL Slave New Prm service. This attrj i infllenced
by the MSO AR state machine.

Attribute Type: Boolean
Allowed values: TRUE, FALSE

Prm Data
This dynamic attribute is an aggregate( of ( the
correspondent DP-slave and is composed

pf  the
e shall
iqally by

Lock

i elease
the corresponde . i i i i i tive of
this related CR 3 i X i i i if the
attribute Actj . R ) during
the data exch d CRL
servic i i isxfurther ipfluenced by the MSO AR state maching. This
attribu i [

if shall
P-slave
e does
function it shall respond with an error entry in the Slave Diggnosis
). This attribute shall be set accordingly with the Load CRL slervice.
ibdte may be set dynamically by the CRL Slave New Prm Data servige.

T - V- V- N | 41 I ! } £ PR PRI Y
dUIT £04 STTOWS UIE dlITOWEU vdiucs TOT TS dlllfoule.

Table 232 — Sync

Value Meaning

FALSE | Sync ability not requested for this DP-slave

TRUE | Sync ability requested for this DP-slave

Freeze

This dynamic attribute indicates to the correspondent DP-slave that it shall
participate in the synchronization of the Input Data (Freeze mode). The DP-slave
shall check whether it supports the requested functionality and if the DP-slave does
not support this function it shall respond with an error entry in the Slave Diagnosis
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(Not Supported). This attribute shall be set accordingly with the Load CRL service.
This attribute may be set dynamically by the CRL Slave New Prm Data service.

Table 233 shows the allowed values for this attribute.

Table 233 — Freeze

Value Meaning

FALSE | Freeze ability not requested for this DP-slave

TRUE | Freeze ability requested for this DP-slave

WD On
This dynamic attribute indicates if the watchdog control sh
correspondent DP-slave. This attribute shall be set accordiqgl
service. This attribute may be set dynamically by the
service.

all be activated|at the
d CRL
n Data

Attribute Type: Boolean
Allowed values: TRUE, FALSE

WD Fact 1, WD Fact 2
These dynamic attributes contain the-wa master

-slave.

The watchdog control in a\DP-s|av i - Is, the
outputs will be set in the saft i fime is
calculated according to equ

Twp = Watchdog\Ti - WD Fact 2

e shall
If the
haII be
These

This dynarhic attribute contains the value for the Minimum Station Delay Responder
time of the DLL of the correspondent DP-slave. If this attribute is equal ze€fro, the
previous vaiue of the Min TSDR remains unchanged. These attributes shail 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 Identifier 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 mdlcates if the extended functlonall y\shall b activated at
tribute
he DP-

DPV1 Supported in the related MSO AR entry in the Lis
» b Load

slave has the value TRUE. This attribute shall be
CRL service.

Table 234 shows the allowed values for this attrik

Table 234 — DPV1 en d

Vaiue e L) S

FALSE | The extended functionant\y\relehbq ith thl\attrib te DPV)’ Supported is disabled.

TRUE | The extended functionality/ésted\w'{Ne a ibute\D'Pv1 Supported is enabled.

Fail Safe

This optional af ati k i - if the DP-
master (Class 1 ' i . - ires the
Fail Safe m ne DP-
slave Il he DP-
slave @ b tthibute in the attribute Fail Safe of the MSO AR entry
in the Lis R\ \ he DP-slave. This attribute shall be set accordingly

Table 235 - Fail safe

\Vath Meaning

The DP-master (Class 1) does not support the Fail Safe mode.

TRUE | The DP-master (Class 1) supports the Fail Safe mode.

Enable Publisher

This optional and static attribute indicates to the correspondent DP-slave that it
shall operate as Publisher. The DP-slave shall check whether it supports the
requested functionality. If the DP-slave does not support this function it shall
respond with an appropriate entry in the Diagnosis information (Prm Fault). This
attribute shall be set accordingly with the Load CRL service.

Table 236 shows the allowed values for this attribute.
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Table 236 — 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 MSO AR entry
in the List of ARL Entries of the DP-slave. This attribute shall be set accordingly
with the Load CKL service.

Table 237 shows the allowed values for this attribute.

Table 237 — WD base

Value Meaning

FALSE | The Watchdog Time Base Nms. \

TRUE | The Watchdog Time/B/ase iS\[‘KQS.

Enable Pull Plug Alarm
d Alarm

hlue of
in the
ith the
Load CRL service
Allowed valuesN\JR
Enable Process A
This (@‘a and i, Alarm
shall hlue of
this attriby he List
: Load

This optl aI and static attribute indicates if the transmission of the Diggnosis
Alarm shall be enabled at the correspondent DP-slave. The DP-slave stofes the
vatue of thisattributemtheattribute Biagnosis Atarmemabtedof the MS+AR entry
in the List of ARL Entries of the DP-slave. This attribute shall be set accordingly
with the Load CRL service.

Attribute Type: Boolean
Allowed values: TRUE, FALSE

Enable Manufacturer Specific Alarm

This optional and static attribute indicates if the transmission of the Manufacturer
Specific Alarm shall be enabled at the correspondent DP-slave. The DP-slave
stores the value of this attribute in the attribute Manufacturer Specific Alarm
enabled of the MS1 AR entry in the List of ARL Entries of the DP-slave. This
attribute shall be set accordingly with the Load CRL service.

Attribute Type: Boolean
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Allowed values: TRUE, FALSE

Enable Status Alarm

This optional and static attribute indicates if the transmission of the Status Alarm
shall be enabled at the correspondent DP-slave. The DP-slave stores the value of
this attribute in the attribute Status Alarm enabled of the MS1 AR entry in the List
of ARL Entries of the DP-slave. This attribute shall be set accordingly with the Load
CRL service.

Attribute Type: Boolean
Allowed values: TRUE, FALSE

Enable Update Alarm
This optional and static attribute indicates if the transmissiompf the U date
shall be enabled at the correspondent DP-slave. The DP-g
this attribute in the attribute Update Alarm enabled of thé

Alarm
hlue of
the List

of ARL Entries of the DP-slave. This attribute shall be set’g e Load
CRL service.

Attribute Type: Boolean

Allowed values: TRUE, FALSE

Check Cfg Mode

This optional and static attribute indiceg validation of the Cfg Dafa shall
be performed in the correspondent ave. \The value of this attribute is passed

to the application of the DP-
check of the Cfg Data (see/6.2.5.3.%

Zfg service and influenges the
ttr|bute shall be set accordingly with

active
stores
R entry
rdingly
Slave

Alar
This optiop

Table 238 — Alarm mode

Value Meaning
0 1 alarm of each type
1 2 alarms in total

4 alarms in total

8 alarms in total

12 alarms in total

16 alarms in total

24 alarms in total

N[ojla| M| |IDN

32 alarms in total
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Prm Structure

This static attribute indicates which type of parameterization objects shall be
provided by the Check User Prm service at the correspondent DP-slave. The value
of this attribute is passed to the application of the DP-slave with the Check User
Prm service. This attribute shall be set accordingly with the Load CRL service.

Attribute Type: Boolean
Allowed values: TRUE, FALSE

Prm Structure = FALSE
This constraint reflects that the parameter which follow are only related to the MSO

IUser Parameter obiect
J

User Prm Data

following elements. This attribute shall be set 4
service. This attribute may be set dynamically
service.

Device Prm Data
This optional and dynamic attrib p Device
Related User pf the
correspondent DP- th the
Load CRL service. Slave

Miodule
of the
th the

Slave

e MSO
e IsoM

uxe
teter obje

tured Prm Data
attribute is composed of one or more of the following elemepts.

tured User Prm Data
optional and dynamic attribute is composed of one or both |of the
following elements.

Device Related User Parameter

This static attribute indicates the presence of Device Related User
Parameter. This attribute shall be set accordingly with the Load CRL
service.

Device Prm Data

This static attribute contains the value for the Device Related User
Parameter of the MSO Structured User Parameter object of the
correspondent DP-slave. This attribute shall be set accordingly with
the Load CRL service.

Module Related User Parameter

This static attribute indicates the presence of Module Related User
Parameter. This attribute shall be set accordingly with the Load CRL
service.
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Slot Number

This static attribute contains the value for the attribute Slot Number
of the MSO Structured User Parameter object of the correspondent
DP-slave. This attribute shall be set accordingly with the Load CRL
service.

Module Prm Data

This static attribute contains the value for the attribute Module Prm
Data of the MSO Structured User Parameter object of the
correspondent DP-slave. This attribute shall be set accordingly with
the Load CRL service.

List of DXB-Link Entei
This optional and static attribute indicates the presence ¢

the DXB? L|||1ktable
be set
accordingly with the Load CRL service.

Publisher Address
This static attribute contains the value for thé t i Fess of
one DXB-Linktable entry of the DXB-Linktable, ohj pondent
DP-slave. This attribute shall be set accordi i 3 rvice.

Attribute Type: Unsigned8
Allowed values: 0 to 125
e attribute Input Data [Length

¥_of the DXB-Linktable object|of the
shall be set accordingly wjth the

ains the value for the attribute Source | Offset
inktable entry of the DXB-Linktable object|of the
ave. This attribute shall be set accordingly wjth the

i8 statrc attribute contains the value for the attribute Length of on¢ DXB-
Lmktable entry of the DXB Lmktable obJect of the correspondent DP-slave.

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

MAPC
This static attribute contains the value for the attribute(TMAPS

Parameter object of the correspondent DP-slave. THis att(ibute
accordingly with the Load CRL service.

af thL IsoM
be set

Allowed values: 1 to 14

TBASE_lO
This static attribute contains the valu _ _10|of the
IsoM Parameter object of the cory e. i ibute shall

Allowed values: 37 500 is

mandatory for stand

be set

be set

ype: Unsigned16

ed values: 0 (special case), 1 to 216 - 1

Inw
" AY

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 Tp | \w of the IsoM

Parameter object of the correspondent DP-slave. This attribute shall be set
accordingly with the Load CRL service.

Attribute Type: Unsigned16
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