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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIELD DEVICE INTEGRATION (FDI) -
Part 101-1: Profiles — Foundation Fieldbus H1

FOREWORD

2020

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization com

national electrotechnical committees (IEC National Committees). The object of IEC is_to p
brnational co-operation on all questions concerning standardization in the electrical and electrenic fie
b end and in addition to other activities, IEC publishes International Standards, Technical- Specific

the subject dealt with may participate in this preparatory work. International, governmental an
ernmental organizations liaising with the IEC also participate in this preparation. [EC collaborates
h the International Organization for Standardization (ISO) in accordance with.*conditions determir
eement between the two organizations.

e formal decisions or agreements of IEC on technical matters express, as néatly as possible, an intern
sensus of opinion on the relevant subjects since each technical committee has representation fr|
brested IEC National Committees.

[ Publications have the form of recommendations for international Use and are accepted by IEC N
Immittees in that sense. While all reasonable efforts are made to)ensure that the technical content
blications is accurate, IEC cannot be held responsible for{the way in which they are used or f
interpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Publig
hsparently to the maximum extent possible in their\national and regional publications. Any dive
ween any IEC Publication and the corresponding national or regional publication shall be clearly indic
latter.

~

itself does not provide any attestation of conformity. Independent certification bodies provide con
essment services and, in some areas, access to IEC marks of conformity. IEC is not responsible f}
vices carried out by independent certification bodies.

users should ensure that they have the latest edition of this publication.

mbers of its technical committe€syand IEC National Committees for any personal injury, property dam|
er damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fee
enses arising out of the, publication, use of, or reliance upon, this IEC Publication or any oth
blications.

ention is drawn to the\Normative references cited in this publication. Use of the referenced publicat
ispensable for the{carfect application of this publication.

ention is drawn \to’ the possibility that some of the elements of this IEC Publication may be the sub
ent rights. IEC.shall not be held responsible for identifying any or all such patent rights.

ational~Standard IEC 62769-101-1 has been prepared by subcommittee 65E: D¢
ntegration in enterprise systems, of IEC technical committee 65: Industrial-pr

brising
omote
ds. To
htions,

Chnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to ag “IEC
blication(s)”). Their preparation is entrusted to technical committees; any IEC National .Committee intgrested

non-
losely
ed by

hAtional
pm all

htional
bf IEC
br any

ations
gence
hted in

ormity
br any

liability shall attach to IEC or its directors, employees, servants or agents including individual expeits and

age or
5) and
er [EC

ons is

ject of

vices
DCess

This second edition cancels and replaces the first edition published in 2015. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) support for generic protocol extension for faster adoption of other technologies;

b) support for Package developers to build EDDs targeted for today's EDD bases system
under a single development tool.
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The text of this International Standard is based on the following documents:

CDV Report on voting
65E/620/CDV 65E/683/RVC

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

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

A list of all parts in the IEC 62769 series, published under the general title Field~device
integfation (FDI), can be found on the IEC website.

The gommittee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch” in therdata relafed to
the specific document. At this date, the document will be
e rgconfirmed,

e wjthdrawn,

e rgplaced by a revised edition, or

e amended.
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FIELD DEVICE INTEGRATION (FDI) -

Part 101-1: Profiles — Foundation Fieldbus H1

Scope

2020

part of IEC 62769 specifies the IEC 62769 profile for IEC 61784-1_CP 1/1

IDATION™ Fieldbus HT)T.

Normative references

nt constitutes requirements of this document. For dated references, only the e
applies. For undated references, the latest edition of the referenced“document (incl
mendments) applies.

Cation layer service definition — Type 9 elements
1784-1, Industrial communication networks — Profiles — Part 1: Fieldbus Profiles

1784-2, Industrial communication networks\— Profiles — Part 2: Additional fie
s for real-time networks based on ISO/IECAEEE 8802-3

uses — General rules and profile définitions

iption language (EDDL)

2541-6, OPC unified architecture — Part 6: Mappings

2541-100:2015, OPC unified architecture — Part 100: Device Interface
2769-1, Field device integration (FDI) — Part 1: Overview

2769-2, Field Device Integration (FDI) — Part 2: FDI Client

ollowing documents are referred to in the text in such a way that some or all off their

dition
Lding

1158-5-9:2014, Industrial communication networks — Figldbus specifications — Pant 5-9:

dbus

1784-3:2016, Industrial communication networks — Profiles — Part 3: Functional gafety

1804 (all parts), Function, blocks (FB) for process control and electronic device

IEC 62769-4, Field Device Integration (FDI) — Part 4: FDI Packages

IEC 6

IEC 6

2769-5, Field Device Integration (FDI) — Part 5: FDI Information Model

2769-6, Field Device Integration (FDI) — Part 6: FDI Technology Mapping

IEC 62769-7, Field Device Integration (FDI) — Part 7: FDI Communication Devices

1 FOUNDATION™ Fieldbus is the trade name of the non-profit consortium Fieldbus Foundation. This information is
given for the convenience of users of this document and does not constitute an endorsement by IEC of the
trademark holder or any of its products. Compliance does not require use of the trade name. Use of the trade
name requires permission of the trade name holder.


https://iecnorm.com/api/?name=64e98251f74073373172ddb8cf6768cd

IEC 62769-101-1:2020 © |IEC 2020 -7-

3 Terms, definitions, abbreviated terms and conventions

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 61158-5-9,
IEC 61784-1, IEC 61784-2, IEC 61784-3, IEC 61804 (all parts), IEC 62541-6, IEC 62541-100,
IEC 62769-1, IEC 62769-2, IEC 62769-4, IEC 62769-5, IEC 62769-6, and IEC 62769-7 apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

o |HC Electropedia: available at hitp://www.electropedia.org/

e |90 Online browsing platform: available at http://www.iso.org/obp

3.2 | Abbreviated terms
For the purposes of this document, the following abbreviated terms apply:

CFF | common file format

CP communication profile (see IEC 61784-1 or IEC 61784-2)

CPF | communication profile family (see IEC 61784-1 or IEC 61784-2)
EDD | Electronic Device Description (see IEC 61804 (all parts))

FB Function Block

IM Information Model

SMIB| System Management Information Base

VFD | virtual field device

3.3 | Conventions
3.3.1 EDDL syntax
This document specifies content forthe EDD component that is part of an FDI Communigation

Package. EDDL syntax uses the font Courier New. EDDL syntax is used for method signature,
variable, data structure and Component declarations.

3.3.2 XML syntax

XML |syntax examples use the font Courier New. The XML syntax is used to describe| XML
document schema;

Example <x¥d%¥simpleType name="Example">

3.3.3 Capitalizations

The IEC 62769 series uses capitalized terms to emphasize that these terms have an FDI
specific meaning.

Some of these terms use an acronym as a prefix for example:

e FDI Client, or
e FDI Server.

Some of these terms are compound terms such as:

e Communication Servers, or

e Profile Package.
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Parameter names or attributes are concatenated to a single term, where the original terms

start in this term with a capital letter such as:

e ProtocolSupportFile, or
e ProtocolType.

Parameter names or attributes can also be constructed by using an underscore character to
concatenate two or more terms such as:

e PROFILE_ID, or
e Profibus PA Network.

4 Profile for CP 1/1 (FOUNDATION™ H1)

4.1 General

This | profile specifies the protocol specifics needed for FDI Packages descfibing
Communication Servers, gateways and devices. Requirements for Bitect Access trgnsfer
servite parameters are given in Annex B.

4.2 | Catalog profile
4.21 Protocol support file

Each| CP 1/1 FDI Device Package shall contain a capability file. The capability file pprt is
descilibed in Table 1.

Table 1 — Capability File part

Parameter Description
Content Type: txt/plain
Root|Namespace: Not applicable
Sourge Relationship: http://fdi-caeperation.com/2010/relationships/attachment-protocol
Filenpme: Use file'extension .CFF

4.2.2 CommunicationProfile definition

IEC §2769-4 defines a CommunicationProfileT string type for the Catalog XML schema. [able
2 def|nes the/GR 1/1 specific values for this string.

Table 2 — CommunicationProfile definition

CommunicationProfile Description

foundation_h1 CP 1/1 device type with a Function Block application

4.2.3 Profile device

Not supported in this document.

4.2.4 Protocol version information

IEC 62769-4 defines an element type named InterfaceT for the Catalog XML Schema.
Element type InterfaceT contains an element named Version which is supposed to provide
version information about the applied communication protocol profile. The value follows the
IEC 62769-4 defined version information schema defined in element type VersionT.
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The major version part of VersionT shall be set to the ITK_VER parameter. The minor and
builds parts shall be set to 0.

EXAMPLE For ITK_VER 5, the value for InterfaceT is 5.0.0.
4.3 Associating a Package with a CP 1/1 device
4.31 Device type identification mapping

CP 1/1 device types are uniquely identified by the parameters MANUFAC_ID, DEVICE_TYPE
and DEV_REV found in the Resource Block. These parameters are used to associate a given
device instance to an FDI Device Package. These parameters are mapped to the FDI Device
Package Catalog according to Table 3.

Table 3 — Device type catalog mapping

Catalog Element CP Mapping
Manyfacturer element of InterfaceT (IEC 62769-4) MANUFAC_ID

String format "0xdddd" wheré)dddd is the
MANUFAC_ID number imhexadecimal format.

Devi¢eModel element of InterfaceT (IEC 62769-4) DEVICE_TYPE

String format "0xdddd" where dddd is the
DEVICE_TYPE number in hexadecimal format.

Devi¢eRevision element DEV_REV
ListgfS tedDeviceRevisionsT (IEC 62769-4
'S upportedDeviceRevisionsT ( ) String-format "x.0.0" where x is the DEV_REV in

decimal format (no leading zeros).

4.3.2 Device type revision mapping

Each| device type is identified according'to 4.3.1. A device may also include a parameter
COMPATIBILITY_REV from the Resource Block. This parameter specifies the lowest device
versipn (DEV_REV) that a new device can replace while maintaining compatibility with a| prior
FDI Device Package.

4.4 | Information Model mapping
4.4.1 ProtocolType definition

Tablg 4 defines the.ProtocolType used to identify CP 1/1 network communications.

Table 4 — ProtocolType Foundation_H1 definition

Atqribute Value
BrowlseName Foundation_H1
IsAbstract False
References NodeClass BrowseName DataType TypeDefinition ModellingRule

Inherits the properties of ProtocolType defined in IEC 62541-100.

4.4.2 DeviceType mapping

Each device type inherits the properties of the DeviceType. The mapping of the inherited
properties from the DeviceType is defined in Table 5.
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Table 5 — Inherited DeviceType Property mapping
Property CP Mapping

SerialNumber DEV_ID (System Management Information Base)

RevisionCounter -1 (not defined)

Manufacturer String obtained from FDI package catalog (ManufacturerName from

PackageT)
Model String obtained from FDI package catalog (Name of DeviceTypeT,
which is a localized name)

DeviceManual entry text string (not supported) @

Devig¢eRevision DEV_REV (Resource Block)

SoftwareRevision SOFTWARE_REYV (if available, otherwise empty string)

HardwareRevision HARDWARE_REV (if available, otherwise empty string)

2 Dlevice manuals are exposed as attachments of the FDI Device Package.
4.4.3 FunctionalGroup Identification definition
As defined in |EC 62541-100, each device representation~in“the FDI Server hpsted
Information Model shall contain a protocol specific FunctionalGroup called ldentification] This
FunctionalGroup organizes variables found in the ResourceiBlock of the device type instance.
The FunctionalGroup Identification for CP 1/1 is defined in(Table 6.

Table 6 — Identification/Parameters
BrowseName DataType Optional/Mandatory

MANUFAC_ID Uint32 Mandatory

DEV]TYPE Uint16 Mandatory

DEV]REV Uint8 Mandatory

HARDWARE_REV String Optional

SOFTWARE_REV String Optional

COMPATIBILITY_REV UInt8 Optional

CAPABILITY_LEV UInt8 Optional

ITK_VER Uint16 Mandatory

SIF_|TK_VER Ulnt16 Optional

FD_VER Uint16 Optional
4.4.4 BlockType property mapping

CP 1/1 device types are block-oriented according to IEC 62541-100. IEC 62769-5 specifies
the mapping of EDDL BLOCK_A elements to block types and instances.

The BLOCK_A maps as a subtype of the topology element BlockType and inherits the
properties per IEC 62541-100. The mapping of the inherited properties of the BlockType is
specified in Table 7.
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Table 7 — Inherited BlockType property mapping

Property CP Mapping (Block ParameterSet)

RevisionCounter

ST_REV

ActualMode

MODE_BLK.ACTUAL

PermittedMode

MODE_BLK.PERMITTED

NormalMode

MODE_BLK.NORMAL

TargetMode MODE_BLK.TARGET
4.4.5 Mapping to Block ParameterSet
The | ParameterSet is relative to each Block. The ParameterSet includes| the
CHARACTERISTICS records of the block and all the parameters found in the PARAMETERS,
LOCAL PARAMETERS and LIST_ITEMS.
The hrowse name of the parameters found in the PARAMETERS and LOCAL_PARAMETERS

is the
Statid
name

4.5
4.51

The
netw
is a

The 4

The

devic]
FB W
Devid
comp
one (

The §
is ne
CP 1
comp
SIF ¢

Revision parameter. LIST_ITEMS do not have member names; therefore the b
of each LIST in the LIST_ITEMS is the item name of the list;

Topology elements
ConnectionPoint definition

ConnectionPoint type ConnectionPoint_Foundation_H1 shall be used to identify C
rk communication and is defined in Table*87 The ConnectionPoint_Foundation_H1
ub type of the abstract type ConnectionRointType defined in IEC 62541-100.

\ddress property shall be the H1 ngde address.

DrdinalNumber property refle6ts the position of the VFD within the SMIB VFD lis
es exposing multiple FB VFDs, the OrdinalNumber property is mandatory to addres
FD. For devices with @ single FB VFD, the OrdinalNumber property can be om

onents. Hence Devices with multiple FB VFDs shall contain multiple Connection P
er FB VFD.

bIF Connectian property denotes whether a safety instrumented function (SIF) conng
Cessaryorinot according to the functional safety profile (IEC 61784-3:2016, Clau
1 devices that implement the functional safety profile shall have a connection point
onehtythat has set this property to true. Devices supporting standard connections
onnections shall expose two Connections Points as components.

member name in the respective lists. For example, ST_REYV js the browse name ¢f the

owse

P 1/1
type

. For
s the
itted.

es exposed as instances of type DeviceType define their connection poinfs as

bints,

ction
5e 6).
as a
5 and

Table 8 — ConnectionPointType ConnectionPoint_Foundation_H1 definition

Attribute Value
BrowseName | ConnnectionPoint_Foundation_H1
IsAbstract False
References NodeClass BrowseName DataType TypeDefinition ModellingRule
Inherits the properties of ConnectionPointType defined in IEC 62541-100.
HasProperty Variable Address Byte PropertyType Mandatory
HasProperty Variable OrdinalNumber Int32 PropertyType Optional
HasProperty Variable SIFConnection Boolean PropertyType Optional
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The ConnectionPoint type ConnectionPoint_Foundation_H1 shall be described by an EDD
element contained in a Communication Device related FDI Package that can drive a CP 1/1
network. Actual ConnectionPoint_Foundation_H1 properties are declared by VARIABLE
constructs grouped together in a COLLECTION named
Foundation_H1_ConnectionPoint_Properties.

COMPONENT ConnectionPoint Foundation HI

{
LABEL "Foundation H1 Connection point";
CLASSIFICATION NETWORK CONNECTION POINT;
CAN_ DELETE FALSE;
PR I-I‘\J/-~1 L FUULIJQtJ‘_ULJ_IIl,

CONNECTION POINT Foundation H1 ConnectionPoint Properties;

VARIABLE Address

LABEL "H1 Node address";

HE[LP "Address of the H1 Node";
CILJASS DEVICE;

TY[PE UNSIGNED INTEGER (1)

MIN VALUE 16;
MAX VALUE 255;

HANDLING READ & WRITE;

VARIABLE OrdinalNumber

LABEL "OrdinalNumber address pxoperty";

HE[LP "OrdinalNumber propertyl/to address the Function Block
Appljication”;

CLJASS DEVICE;

TY[PE UNSIGNED INTEGER (4 ;

HAINDLING READ & WRITEY

VARIABLE SIFConneciion

LABEL "SIFCommection address property";

HE[LP "Condection point supports SIF Connections";
CLASS DEVICE;

TYIPE ENUMERATED (1)

(®, ”NO SIFCONNECTION”} ,
{1,”SIFCONNECTION”}

}
HANDLING READ & WRITE;

COLLECTION Foundation H1 ConnectionPoint Properties
{
LABEL "FF H1l Connection Point data";
MEMBERS
{
CONNECTION POINT ADDRESS, Address;
CONNECTION POINT ORDINALNUMBER, OrdinalNumber;
CONNECTION POINT SIFCONNECTION , SIFConnection;
}


https://iecnorm.com/api/?name=64e98251f74073373172ddb8cf6768cd

IEC 62769-101-1:2020 © |IEC 2020 -13 -

4.5.2 Communication Device definition

According to IEC 62769-7, each FDI Communication Package shall contain an EDD element
describing the device. The following EDDL source code is an example describing an FDI
Communication Server.

COMPONENT Foundation H1 Communication Server
{

LABEL "Foundation H1 communication server",

PRODUCT_URI "urn:Fieldbus Foundation:Foundation H1 Communication
Server";

CLART DEILETH 'T"DT'HT‘;

CLA§SIFICATION NETWORK COMPONENT;

COMPONENT RELATIONS

{

Foundation H1 Communication Device Setup

}

COMPIONENT RELATION Foundation H1 Communication Device\Setup

LABEL "Relation between Device and communication“device";
RELATION_TYPE CHILD_COMPONENT;

ADDRESSING { LinkId }

COMPONENTS

Foundation H1 Communication Device{AUTO CREATE 1;}

MINIMUM NUMBER 1;
MAXIMUM NUMBER 4;

VARIABLE LinkId

LABEL "Link Id address patrameter of the Communication device";
HE[LP "Link Id address parameter of the Communication device";
CLIASS DEVICE;

TY[PE UNSIGNED INTEGER (2)

MIN VALUE 4096y
MAX VALUE 6(5535;

HANDLING READ & WRITE;

Semanties-of the EDDL constructs shown with the EDDL source code above are described in
IEC 42769-7. The EDDI COMPONENT will be utilized by the FDI server andl FDI
Communication Server to create an instance of type CommunicationServerType as described
in IEC 62769-7.

The Linkld VARIABLE holds the address value for a Communication device instance. In the
Information model the Linkld will be represented as an instance of BaseDataVariableType and
as a component of the ParameterSet of the communication device.

According to IEC 62769-7, each FDI Communication Package shall contain at least one EDD
element describing at least one Communication Device component. The following EDDL
source code is an example for a communication device.

COMPONENT Foundation Hl Communication Device

{

LABEL "Foundation H1l communication device";
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N DELETE TRUE;
ASSIFICATION NETWORK COMPONENT;
MPONENT RELATIONS

Foundation H1l Service Provider Relation

2020

COMPONENT RELATION Foundation H1 Service Provider Relation
{

LABEL "Foundation H1 communication service provider”;

RELATION TYPE CHILD COMPONENT;

COMPONENTS

{

Foundation H1 Service Provider {AUTO CREATE 1;}

}

MINIMUM NUMBER 1;

MAXIMUM NUMBER 16;
}
Semantics of the EDDL constructs shown with the EDDL source code above are described in
IEC §2769-7. The EDDL COMPONENT will be utilized by the FDI server and| FDI
Communication Server to create an instance of type ServerCommunicationDeviceTyge as
descilibed in IEC 62769-7.
An ingtance of ServerCommunicationDeviceType shalleontain the following parameter(s) with
its PdrameterSet. Table 9 shows the definition of Communication device ParameterSet.

Table 9 — Communication device ParameterSet definition

Atfribute Value
BrowgeName |ParameterSet

Refdrences NodeClass BrowseName DataType TypeDefinition ModellingRule
See IEC 62541-100:2015, 5.2.
HasTypeDefini | ObjectType BaseObjectType
tion
HasCpmponen | Variable Linkld Uint16 BaseDataVariable | Mandatory
t Type
HasCpmponen | Variable <Parameterldentif BaseDataVariable | Mandatory-
t ier> Type Placeholder
The Linkldparameter is an addressing parameter distinguishing multiple H1 Links. If aph FDI
Commubhication Server supports multiple physical H1 Links these are mapped withip the

Information Model to multiple communication device instances. If the FDI Communication
Server supports only one H1 Link it shall define only one communication device within the
Information Model. The value of the variable can be set to 0 in this case.

The

4.5.3

EDD declaration of the variable Linkld is with the ADDRESSING attribute of the
COMPONENT_RELATION of the FDI Communication Server definition.

Communication service provider definition

According to IEC 62769-7, each FDI Communication Package shall contain at least one EDD
element describing at least one communication service provider component. The following
EDDL source code is an example for a CP 1/1 communication service provider component.
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The
Conn

COMP
{
LA
CA
CL
CO
{

component reference ConnectionPoint_Foundation_H1 corresponds to the related

ection Point definition in 4.5.1.

ONENT Foundation Hl Service Provider

BEL "Foundation H1 communication service provider";
N DELETE FALSE;

ASSIFICATION NETWORK COMMUNICATION SERVICE PROVIDER;
MPONENT RELATIONS

Foundation H1l Connection Point Relation

COMP
Foun|

LA
conn
RE
AD
CQO

MI
MA

Semd
IEC 4

TE ORDER BIG ENDIAN;

ONENT_RELATION
dation H1 Service Provider Connection Point Relation

BEL "Relation between communication service provideékx and
ection point";

LATION TYPE CHILD COMPONENT;

DRESSING {Address}

MPONENTS

ConnectionPoint Foundation H1{ AUTO CREATE 1;}

NIMUM NUMBER 1;
XIMUM NUMBER 1;

ntics of the EDDL constructs shown with the EDDL source code above are describ
2769-7. The EDDL COMPONENT® will be utilized by the FDI server and

Communication Server to create an instance of type ServerCommunicationServiceTyj

desci

4.5.4

Acco
elem

ibed in IEC 62769-7.

Network definition

ding to IEC 62769-7 each FDI Communication Package shall contain at least one
bnt describing one> Network for each of the protocols that are supported by

Communication Device./The definition supports the network topology engineering.

COMP
{
LA
Ca
CL

ONENT Negtwork Foundation HI

BEL _*Foundation H1 Network";
N DELETE TRUE;

ASSTFICATION NETWORK;

PR
CcoO
{

}

COMP
{
LA
RE
AD
Co
{

}

OTOCOL Foundation HI1
MPONENT RELATIONS

Foundation H1l Network Connection Point Relation

ONENT RELATION Foundation H1l Network Connection Point Relation

BEL "Relation between network and connection point";
LATION TYPE CHILD COMPONENT;

DRESSING {Address}

MPONENTS

ConnectionPoint Foundation HI

ed in
FDI
e as

EDD
the
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MINIMUM NUMBER 1;

MAXIMUM NUMBER 32;

}

Semantics of the EDDL constructs shown with the EDDL source code above are described in
IEC 62769-7. The EDDL COMPONENT will be utilized by the FDI server and FDI

Communication Server
IEC 62541-100.

4.6 Methods

to create an instance of type NetworkType as described in

4.6.1 Methods Tor FDIT Communication Servers

4.6.1{1 General

The [FDI Communication Server shall implement the services according, to“the method
signdtures described in 4.6.1 and according to the Information Model.

4.6.1|2 Connect

Tablg 10 shows the Method Connect arguments. The connect-iransaction may need a

significant amount of time since configuration of communicationfendpoints is involved. E
the QPC UA timeout is configured appropriately (e.g. 30 seconds).

Signature:
Cpnnect (
[in] ByteString CommunicationRelationId,
[in] UIntlo6 LinkId
[in] byte Address,
[in] Int32 OrdimalNumber
[in] Boolean SIFConnection
[out] Int32 S&€rviceError) ;
Table10 — Method Connect arguments
Argument Description

CommunicationRelationld

The argument value contains the nodeld of the Device ConnectionPoint

representing the connection between a device and a physical network which is
directly connected to the FDI Communication Server hardware. The nodeld allqws
finding the direct parent-child relation.

LinkIgl

The argument name shall match with the corresponding BrowseName of the
Variable defined as a component of an instance of type

ServerCommunicationDeviceType (refer to 4.5.2). The argument value is pass¢d by
the parent instance of a ServerCommunicationDeviceType. The value may be

obtained hy the-Scan-Method-or ay be rlin:r\}ly r\r\nfigurnrl_

Address

The argument name shall match with the corresponding attribute name defined for
the ConnectionPoint which is described by a corresponding EDD element. The
argument value holds the device’s node address.

OrdinalNumber

The argument name shall match with the corresponding attribute name defined for
the ConnectionPoint which is described by a corresponding EDD element specified
in 4.5.1. The argument value holds the OrdinalNumber. The OrdinalNumber is the
position of the VFD within the SMIB VFD list. If a value 0 is passed with this
argument the first FB VFD is selected.

SIFConnection

The argument name shall match with the corresponding attribute name defined for
the ConnectionPoint which is described by a corresponding EDD element specified
in4.5.1.

The argument value denotes whether a SIF Connection is necessary or not.

hsure
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Argument Description

ServiceError 0: OK/execution finished, connection established successfully

-1: Connect Failed/canceled by caller

-2: Call Failed/unknown service ID

-3: Connect Failed/device not found

-4: Connect Failed/invalid device node address
-5: Connect Failed/invalid device identification
-6: Connect Failed/invalid Linkld argument

-7: Connect Failed/invalid OrdinalNumber argument

NOTE IEC 62769-7 defines the argument AddressData of the Connect Method as an array of Variant

addrg

specified above. |IEC 62769-7 defines the argument Devicelnformation as a protocol specific argunient |

which

Varignt. The Devicelnformation argument is not used.

ss arguments defined with the table are represented as entries of the Variant array in the order the

The
are
st in

the Connect Method stores the resulting data. The Devicelnformation argument is defined\as an array of

4.6.1
Tablg

Signa

3 Disconnect
11 shows the Method Disconnect arguments.
ture:
Dlisconnect (
[in] ByteString CommunicationRelationId,
[out] UInt32 ServiceExrror)

Table 11 — Method-Disconnect arguments

Argument Description

CominunicationRelationld | The argumentwalue contains the nodeld of the Device ConnectionPoint

representing the connection between a device and a physical network which is
directly.connected to the FDI Communication Server hardware. The nodeld allg
finding {the direct parent-child relation.

ws

ServiceError 0: OK/disconnect finished successfully

»1: Disconnect Failed/no existing communication relation

-2: Disconnect Failed/invalid communication relation identifier

4.6.1

Tablg

Signature

4 Fransfer
12 shows the Method Transfer arguments.
Transfer (

[in] ByteString CommunicationRelationId,
[in] String OPERATION,
[in] String BlockTag,

nJj UInt32 INDEX,

nJj UInt32 SUB_INDEX,
[in] Bytel] WriteData,
[in] UInt32 Serviceld,
[out] Bytel] ReadData,
[out] Int32 ServiceError) ;
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Table 12 — Method Transfer arguments

Argument

Description

CommunicationRelationld

The argument value contains the nodeld of the ConnectionPoint representing the
connection between a device and a physical network within the Information Model.

OPERATION The argument value indicates the data transfer operation. The allowed values are
"READ", "WRITE" and "VIEW_READ".

BlockTag The argument denotes the Block tag of the block instance being addressed. The
value can be obtained by the Method Scan.

INDEX OPERATION indicates "READ" or "WRITE":

The argument denotes the relative index of the block parameter being addressed.
The relative index can be calculated by iterating the parameters of a block witHin
the FDI Information Model. A value of 0 addresses the block header recorgd
(described by the CHARACTERISTICS attribute within the EDD). The first
parameter is addressed with the INDEX 1.

OPERATION indicates "VIEW_READ":

The argument denotes the view identifier in a range from 1 to 4~For instance 3
value of 1 requests that View_1 shall be read. Multiple View_8 oFView_4 objeqts
are identified by the INDEX and the SUB_INDEX argument:

SUB]INDEX OPERATION indicates "READ" or "WRITE":

The argument denotes the subindex of a member of the block parameter being
addressed if the block parameter is of type RECORD)or ARRAY.

To address a simple parameter a value of 0 shall be passed with this argumen{.
To address a specific member of a parameter of type RECORD or ARRAY a 1
relative value shall be passed with this.argument.

To address the parameter of type¢(RE€ORD or ARRAY as a whole a value of 0|shall
be passed with this argument.

OPERATION indicates "VIEW_READ":

The argument addresses\a View_3 or View_4 if multiple views of that type exisf.
The argument shall be, 0if there are no multiple views of the type addressed with
the INDEX argument:=Values of 1 up to the number of views of that type addregs
the specific view.

WritgData Write data encoded as byte array. Encoding of integers shall follow the rules
defined in IEC 62541-6. The argument shall be ignored if OPERATION indicatgs a
read trarisfer or a view read transfer.

Serviceld The 'service transaction code establishes the relation between the service request
and the corresponding response.

ReadData With this argument, the read data byte stream is returned as byte array. Encodjng
of integers shall follow the rules defined in IEC 62541-6. The argument shall bg
ignored if OPERATION indicates a write transfer.

ServiceError 0: OK/execution finished
-1: Transfer Failed/canceled by caller
-2: Call Failed/unknown service 1D
-3: Transfer Failed/no existing communication relation

-4: Transfer Failed/invalid communication relation identifier
-5: Transfer Failed/invalid sendData content

-6: Transfer Failed/invalid receiveData format

-7: Transfer Failed/parameter Check 2

-8: Transfer Failed/exceeds Parameter Limits 2

-9: Transfer Failed/wrong Mode for Request @

-10: Transfer Failed/write is prohibited by write lock switch or write lock Function
Block for SIS devices @

-11: Transfer Failed/data value is never writeable @
-12: Transfer Failed/duplicate BlockTag detected
-13: Invalid INDEX, SUB_INDEX argument provided with a "VIEW_READ" transfer
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Argument Description

The FDI Server maintains an Information Model defined in IEC 62541-100. Hence topology elements
representing an FFBlockType are separated from actual block instances. An instance called Blocks of a
ConfigurableObjectType is used to implement instantiation rules. Instantiation of blocks is further detailed with
IEC 62769-5. According to the rules defined in IEC 62769-5, the FDI Server needs to gather information of the
FF Directory object in order to be able to create block instances. This information shall be provided by the Scan
Method defined in 4.6.1.7. According to IEC 62769-5, the BlockTag argument denoted above is obtained from
the DisplayName attribute of the corresponding Block instance within the FDI Information Model.

NOTE 1 |IEC 62769-7 defines the argument SendData of the Transfer Method as an array of Variant. The
arguments OPERATION, BlockTag, INDEX, SUB_INDEX and WriteData defined in this Table 12 are represented
as entries of the Variant array in the order they are specified above.

NOTF2—EE-62F69-7defines—the—argumentReceivreBata—of-the—TFransfertethod—as—eanarrayof-Yeariany The
argument ReadData defined in this Table 12 is represented as an entry of the Variant array in the\prder
speclfied above.

NOTE 3 Example (for clarification): A block has two views of type View_4. The first view of,type View| 4 is
addrg¢ssed with the arguments INDEX =4 and SUB_INDEX = 1. The second view is addressed with the
arguments INDEX = 4 and SUB_INDEX = 2.

a8 Al ServiceError value may be returned with a write operation.

See Annex C for a description on how the communication service arguments for the/Tl'tansfer Method are
obtaiped from the EDD.

4.6.1|5 GetPublishedData

CP 1[1 alerts represent unsolicited messages as defined' in IEC 62769-7. Table 13 shows the
Method GetPublishedData arguments.

NOTE| CP 1/1 uses the term "alerts" to refer to alarms and 'event messages. These are asynchronous, unsglicited
messages that deliver state change notifications such as diagnostic conditions. These messages are mapped to
the G¢tPublishedData service. CP 1/1 also uses the\xterm "publish" to refer to synchronous, network scheduled
commuinication for process values. These published messages are not mapped to the GetPublishedData seryvjice.

Signature:

GptPublishedData (

[in] ByteString CommunicationRelationId,
[ ] String BlotkTag,

[ ] Byte[] AlarmEventData,

[out] NodeldeAlarmEventType,

[ ] DateTime TimeStamp,

[ ] Int82 ServiceError):;

Table 13 — Method GetPublishedData arguments

Argument Description

CommunicationRelationld | The argument value contains the nodeld of the ConnectionPoint representing the
connection between a device and a physical network within the Information Model.

BlockTag The output argument denotes the Block tag of the block instance that issued the
alarm or event.

AlarmEventData With this argument, the alarm/event data byte stream is returned as a byte array.
Encoding of integers shall follow the rules defined in IEC 62541-6.

AlarmEventType Nodeld of the alarm or event type node defined within the FDI Information Model to
decode the alarm/event data stream. The alarm and event types shall be read from
the EDD by the FDI Server when creating the Information Model.

TimeStamp Denotes the time the alarm or event was detected by the device.
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ServiceError 0: OK/execution finished.

-1: GetPublishedData Failed/canceled by caller

-2: Call Failed/unknown service ID

-3: GetPublishedData Failed/not supported

-4: GetPublishedData Failed/no existing communication relation

-5: GetPublishedData Failed/invalid communication relation identifier

-8: GetPublishedData Failed/no alarm/event data published

-9: GetPublishedData Failed/invalid AlarmEventType

The EDI Server maintains an Information Model defined in IEC 62541-100. Hence topology elements

reprdsenting an FFBlockType are separated from actual block instances. An instance called Blocks of a
ConfijgurableObjectType is used to implement instantiation rules. Instantiation of blocks is further detailed.w

IEC ¢
FF D

2769-5. According to the rules defined in IEC 62769-5, the FDI Server needs to gather information ‘of
rectory object in order to be able to create block instances. This information shall be provided' by the S

Methpd defined in 4.6.1.7. According to IEC 62769-5, the BlockTag argument denoted above is obtained fro

the O
A Se

isplayName attribute of the corresponding Block instance within the FDI Information Model:

viceError value may be returned with a write operation.

ith
he
can
m

NOTE 1 IEC 62769-7 defines the argument ReceiveData of the GetPublishedData,“Method as an arr

by of

Varignt. The arguments BlockTag, AlarmEventData and AlarmEventType defined in this Table 13 are
reprgsented as entries of the Variant array in the order they are specified aboves
NOTE 2 |IEC 62769-7 defines the argument SendData of the Transfer Methiod as an array of Variant] The
arguments OPERATION, BlockTag, INDEX, SUB_INDEX and WriteData defined in the table are representéd as
entrigs of the Variant array in the order they are specified above.
NOTE 3 IEC 62769-7 defines the argument ReceiveData of the.Transfer Method as an array of Variant] The
argument ReadData defined in the table is represented as an-entry of the Variant array in the order spetified
aboveg.
4.6.1|6 SetAddress
Tablg 14 shows the Method SetAddress‘arguments.
NOTE| Modifying the address of a device-will have an impact on the communications of a distributed ¢ontrol
systenp (DCS) if present. Setting the addréess of a device will take a significant amount of time.
Signature:
SptAddress (
[in] Sting OPERATION,
[in] ULntlo LinkId,
[in] byte OldAddress,
[in] byte NewAddress,
[ind String NewPDTag
[in] UInt32 Serviceld,

fout] Int32 ServiceError) ;
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Table 14 — Method SetAddress arguments

Argument Description

OPERATION @ The argument value indicates the type of addressing operation. The allowed values
are "SETASSIGNMENT", "CLEARASSIGNMENT". Argument values given with the
arguments below may be ignored depending on the value of the OPERATION
argument.

Linkld @ The argument name shall match with the corresponding BrowseName of the
Variable defined as a component of an instance of type
ServerCommunicationDeviceType (refer to 4.5.2). The argument value is passed by
the parent instance of a ServerCommunicationDeviceType. The value may be
obtained by the Scan Method or may be directly configured.

OldAddress 2@ The argument value holds the current address of a device. Allowed values are
16...255.

NewAddress P

The argument value holds the new address for a device. Allowed valués are 0 and
16...247. The value is 0 if the service is not being used to change the H1 devicg’s
address. The argument value is ignored if the OPERATION argument value is

"CLEARASSIGNMENT".

NewPDTag P The argument value holds the new PD-Tag to set for the device. The argument
value is ignored if the OPERATION argument value is "CLEARASSIGNMENT".

Serviceld The service transaction code establishes the relation' between the service request
and the corresponding response

ServiceError 0: OK/execution finished successfully

-1: SetAddress Failed/canceled by caller

-2: Call Failed/unknown service ID

-3: SetAddress Failed/not initialized

-4: SetAddress Failed/not connested to a network

-5: SetAddress Failed/no device found responding to oldAddress
-6: SetAddress Failed/duplicate address error

-7: SetAddress Failed/device did not accept new address

-8: SetAddress Failed/invalid oldAddress
(in terms of syntax, data type, data format, and so on)

-9: SetAddress Failed/invalid newAddress
(in termxs of syntax, data type, data format, and so on)

-10: SetAddress Failed/not possible in status connected

FC 62769-7 defines the.argument OldAddress of the SetAddress Method as an array of Variant| The
fguments OPERATION) 'OldAddress and Linkld defined in this Table 14 are represented as entries qf the
ariant array in the(order they are specified above.

b |EC 62769-7 defines the argument NewAddress of the SetAddress Method as an array of Variant| The
guments NewAddress and NewPDTag defined in the table are represented as entries of the Variant grray
irl the ordef they are specified above.

<0 =

[

4.6.17 Scan

The Method signature specified in IEC 62769-7 applies. The corresponding
topologyScanResult schema is specified in Annex A.

4.6.1.8 ResetScan

The Method signature specified in IEC 62769-7 applies.

4.6.2 Methods for Gateways

Not supported in this document.
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Annex A
(normative)

Topology scan schema

General

2020

The topology scan result schema specified in Annex A describes the CP 1/1 specific format
Method Scan argument topologyScanResult. The XML document content and structure

shall

orrespond-to-the lnformation-Model designed-concept-to-describe-a-topologyvin-order to
g ) g 1 P

enab
Servq

A.2

A sim

The

<xsd

</xs

A3

A cor

The

<xsd

type

type
maxO

e generic matching between physical devices connected to the network and_theg
r hosted Information Model.

FoundationH1AddressT
ple type that defines the address structure for CP 1/1.
ML schema for a FoundationH1AddressT type is:

:simpleType name="FoundationHlAddressT">
<xsd:restriction base="xsd:unsignedBytel>
<xsd:minInclusive value="16"/>
<xsd:maxInclusive value="255"%>
</xsd:restriction>
d:simpleType>

FoundationH1ConnectionPointT
nplex type that defines the Connection Point for CP 1/1.

ML schema for a FoundationH1ConnectionPointT type is:

:complexType namé="FoundationHlConnectionPointT">
<xsd:sequence>
<xsdselement name="Identification"
="ff:FoundationIdentificationT"/>
<xXsd:element name="BlockScanInstance"
="ff:FoundationBlockIdentificationT" minOccurs="0"
ccurs="Gnbounded"/>
<f{xsd:sequence>
<xsd:attribute name="Address" type="ff:FoundationHlAddressT"

e FDI

use="

use=

use=
</xs

'J_C\_iL,lJ..J_Cd."

<xsd:attribute name="SIFConnection" type="xsd:boolean"
"required"/>

<xsd:attribute name="OrdinalNumber" type="xsd:unsignedInt"
"required" />
d:complexType>

The attributes of a FoundationH1ConnectionPointT type are described in Table A.1.
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Table A.1 — Attributes of FoundationH1ConnectionPointT

Attribute Description
Address The Attribute value holds the address of the network connected device.
SIFConnection SIFConnection denotes whether a SIF Connection is necessary or not.

OrdinalNumber

The OrdinalNumber property reflects the position of the VFD within the System
Management VFD list. Multiple VFDs are mapped to multiple Scanltem elements.

The elements of a FoundationH1ConnectionPointT type are described in Table A.2.

Table A.2 — Elements of FoundationH1ConnectionPointT

Element

Description

Ident]

fication

The element data holds the device type identification data. Compared to the
Information Model (IEC 62769-5) the ConnectionPoint does npf‘contain or refef to
the device type identification data. But in order to support the: FDI host system|in
finding the package that matches the connected device this.schema associateq the
device type identification with the ConnectionPoint.

BlocH

Scanlnstance

Block instance information of the scanned device VFD! Used to create Block
instances within FDI Server IM. See |IEC 62769-5.

A.4 | FoundationH1NetworkT

A complex type that defines the network for CP 1/4:

The XML schema for a FoundationH1NetworkT type is:

<xsd|:complexType name="FoundationHlNetworkT">
<xsd:sequence>

<xsd:element name="ConnectionPoint"

typelE"ff:FoundationHlConngctionPointT" maxOccurs="unbounded"/>
</xsd:sequence>

</xsld:complexType>

The glements of a FeundationH1NetworkT type are described in Table A.3.

Table A.3 — Elements of FoundationH1NetworkT

Element Description

ConnlectionPoint CP 1/1 Connection Point.

A.5 Network

The root element that is used to return the scan result of a CP 1/1 network.

The XML schema for a Network element is:

<xsd:element name="Network" type="ff:FoundationHlNetworkT"/>
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A.6 FoundationBlockldentificationT
A complex type that defines the block instance information of the scanned device.
The XML schema for a FoundationBlockldentificationT type is:

<xsd:complexType name="FoundationBlockIdentificationT">
<xsd:attribute name="BlockTag" use="required"/>
<xsd:attribute name="DDItem" use="required"/>
<xsd:attribute name="DirectoryPosition" use="required"/>
</xsd:complexType

The gttributes of a FoundationBlockldentificationT type are described in Table A.4,

Table A.4 — Attributes of FoundationBlockldentificationT

Attribute Description

BlocKTag The BlockTag attribute shall be mapped to the DisplayName of a block instancg to
be created within the FDI Server IM.

DDlt¢m This attribute is used to find the correct block type of’a block instance to be crgated
within the FDI Server IM. The block type is logked/up within the SupportedTypgs
Folder in the Blocks component of a DeviceType.

DireqtoryPosition This attribute denotes the relative position of the block instance within the Direftory
object. The first block instance has a_value of 0. See block instantiation rules i
IEC 62769-5.

A.7 | FoundationldentificationT
A complex type that defines the content(@orresponds to the FunctionalGroup Identification.
The XML schema for a FoundationldentificationT type is:

<xsdl:complexType names"WoundationIdentificationT">
<xsd:attribute ‘name="MANUFAC ID" type="xsd:unsignedInt"
use=|"required"/>
<xsd:attribute name="DEV TYPE" type="xsd:unsignedShort"
use=["required'\/>
<xsd:agfribute name="DEV REV" type="xsd:unsignedShort"
use=["optiomal™ />
<xsdidttribute name="ITK VER" type="xsd:unsignedShort"
use=["opltional" />
<xsd:attribute name="HARDWARE REV" type="xsd:string"
use=“optiomat™

<xsd:attribute name="SOFTWARE REV" type="xsd:string"
use="optional"/>

<xsd:attribute name="COMPATIBILITY REV" type="xsd:unsignedInt"
use="optional"/>

<xsd:attribute name="CAPABILITY LEV" type="xsd:unsignedByte"
use="optional"/>

<xsd:attribute name="SIF ITK VER" type="xsd:unsignedShort"
use="optional"/>

<xsd:attribute name="FD VER" type="xsd:unsignedShort"
use="optional"/>
</xsd:complexType>

The attributes of a FoundationldentificationT type are described in Table A.5.
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Table A.5 — Attributes of FoundationldentificationT

Attribute Description
MANUFAC_ID Manufacturer identification number.
DEV_TYPE Manufacturer model number associated with the resource.
DEV_REV Manufacturer revision number associated with the resource.

Conditional: Shall be available if the device exposes a Function Block VFD.

ITK_VER ITK Profile Number.

Conditional: Shall be available if the device exposes a Function Block VFD.

HARDWARE_REV Manufacturer hardware revision.
SOFTWARE_REV Manufacturer software revision.
COMPATIBILITY_REV This parameter is optionally used when replacing field devices. The correct usdge

of this parameter presumes the COMPATIBILITY_REV value of the replacing
device should be equal to or lower than the DEV_REYV value of the.replaced ddgvice.

CAPABILITY_LEV This parameter may be included in a device to indicate the capability level
supported by a device.

SIF_|TK_VER SIF ITK Profile Number

FD_VER A parameter equal to the value of the major version{of the Field Diagnostics

specification that this device was designed for,
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Annex B
(normative)

Transfer service parameters

B.1 General

Direct Access Services specified in IEC 62769-2 enable the User Interface Plug-in (UIP) to
directly exchange data with the device. Direct data exchange means that data exchanged
betw i i i 769-6
defingd interface IDirectAccess corresponds to the IEC 62769-2 specified Direct (A¢cess
Serviges. Interface IDirectAccess defined functions BeginTransfer and EndTransfer (nepd to
convey protocol specific information. The protocol specifics shall be captured’in”an| XML
ent.

B.2 | receiveData

An element contains data that is returned through IDirectAccess function Transfer degfined
argument receiveData.

The XML schema for a receiveData element is:

<xsd|l:element name="receiveData">
<xsd:complexType>
<xsd:complexContent>
<xsd:extension base=U"ff:TransferResultDataT">
<xsd:sequence>
<xsdy:e€lement name="ResponseCode"
typeF"ff:ResponseCodeT" minOccprs="0"/>
</xsd:sequence>
</xsd:extefision>
</xsd:complexContent>
</xsd:complexType>
</xsld:element>

The ¢lements of a recgiveData element are described in Table B.1.

Table B.1 — Elements of receiveData

Element Description

ResponseCode Optional element that holds the return values for a negative service response

B.3 sendData

An element contains data that is submitted through the IDirectAccess function Transfer
defined argument sendData.

The XML schema for a sendData element is:

<xsd:element name="sendData" type="ff:TransferSendDataT"/>
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B.4

OperationT

A simple type that defines service operations.

The XML schema for an OperationT enumeration type is:

<xsd

:simpleType name="OperationT">
<xsd:restriction base="xsd:string">
<xsd:enumeration value="READ"/>
<xsd:enumeration value="WRITE"/>
sd:enumeration alue="GETOD"

</xs

The 9

</xsd:restriction>
d:simpleType>

numeration values of an OperationT enumeration type are described in Table B.2.

Table B.2 — Enumerations of OperationT

Enumeration Description
READ Read Service according to IEC 61158-5-9:2014,,6.3:5.3.2
WRITE Write Service according to IEC 61158-5-9:2014/ 6.3.5.3.3
GETOD GetOD (long form) service according to IE€61158-5-9:2014, 6.3.2.3.2
B.5 | ResponseCodeT
A complex type that defines negative response error information.
The XML schema for a ResponseCodeldype is:
<xsd:complexType name="ResponseCodeT">

<xsd:attribute names#"ErrorClass" type="xsd:unsignedShort"
use=["required" />

<xsd:attribute ‘name="AdditionalCode" type="xsd:short"
use=["optional" />

<xsd:attribute name="AdditionalDescription" type="xsd:string"
use=|"optional'/>
</xsld:complexXType>

The 4

ttributes of a ResponseCodeT type are described in Table B.3.

Table B.3 — Attributes of ResponseCadeT

Attribute Description
ErrorClass Class of error reported by the negative service response
AdditionalCode Optional reason code provided by the Function Block application
AdditionalDescription Optional text description of the negative service response
B.6 TransferResultDataT

A complex type that defines the service parameter data format that shall be applied

Transfer defined receivedData return value.

to
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The XML schema for a TransferResultDataT type is:
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<xsd:complexType name="TransferResultDataT">

<xsd:attribute name="DATA"

</xsd:complexType>

The attributes of a TransferResultDataT type are described in Table B.4.

Table B.4 — Attributes of TransferResultDataT

2020

type="xsd:hexBinary" use="optional"/>

Attribute Description

DATA Data received after the service operation. This attribute is required for the<GETOD
and READ service operations.

B.7 | TransferSendDataT
A complex type that defines the service parameter data format._that shall be applied to
Trangfer defined argument sendData.
The XML schema for a TransferSendDataT type is:
<xsdl:complexType name="TransferSendDataT">

<xsd:attribute name="OPERATION" typez"ff:0perationT"
use=["required" />

<xsd:attribute name="OD INDEX"  type="xsd:unsignedInt"
use=["required" />

<xsd:attribute name="OD SUBMWNDEX" type="xsd:unsignedInt"
use=|"required" />

<xsd:attribute name="DATA'" type="xsd:hexBinary" use="optionall/>

</xsld:complexType>

The 3attributes of a TransferSendDataT type are described in Table B.5.

Table B.5 — Attributes of TransferSendDataT

Attribute Description
OPERATION Data transfer operation
OD_INDEX Object dictionary index relative to the Function Block application

OD_$UB_INDEX

To address a simple parameter a value of 0 shall be passed with this attribute.

To address a specific member of a parameter of type RECORD or ARRAY, 1-
relative value shall be passed with this attribute.

shall be passed with this attribute.

To address the parameter of type RECORD or ARRAY as a whole, a value of 0

DATA

Mandatory attribute for data to be transferred in the service WRITE operation. This
attribute is not used for the READ or GETOD service operation.
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Annex C
(informative)

Communication service arguments for Transfer Method

IEC 62769-3 details that communication service arguments for the Transfer Method (see
4.6.1.4) are obtained from COMMAND elements associated to the VARIABLE element. For
variable read or write access the FDI server shall obtain the related COMMAND description
and obtain the communication service arguments for the Transfer Method from the attributes
of the COMMAND description via name matching.

Sincg the CPF1 EDD profile does not provide a COMMAND EDD item this approachreguires
additional considerations. In order to keep the FDI Server as generic as possible, the
following solution is proposed.

The COMMAND construct is introduced but only at a virtual level. This means there will be no
means within the CPF1 EDD profile grammar to define a COMMAND item,

The COMMAND item will have the following attributes:

e INDEX

e SUB_INDEX

The COMMAND item shall be related to the PARAMETER of the block.

The COMMAND item representation will be created automatically (on the fly) for each plock
parameter by the FDI (EDD) engine when a block-is loaded by the engine.

NOTE| With today’s EDD services, the creation of.the COMMAND items for PARAMETERs can be accompglished
during|ddi_get_item() for the block when the list of parameters is created.

For garameters of the type RECORD or ARRAY COMMAND DD items shall be creatgd for
each|member of the RECORD or ARRAY. This is to ease operation for the FDI Server.

When the EDD is loaded\.by the FDI Server the BlockTypes are created within the
SuppprtedTypes Folder in the Blocks component of the DeviceType (see IEC 62769-% and
IEC §2541-100). For each parameter of the BlockType the COMMAND description is proyided
by the FDI (EDD) engine.

BlocK instanceS/are created with the result of the Scan Method as described in 4.6.1.7. Block
instances are’/created as (child) components of the Blocks component. According to
IEC §2769-5, the DisplayName of the Block instance is the BlockTag.

For varmrabtereadorwrite—access—theFBt—Server—stattobtaimthe—commumnicatiom—service

arguments INDEX and SUB_INDEX from the COMMAND description of the parameter via
name matching. For the communication service argument BlockTag the DisplayName of the

block

instance shall be used.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

INTEGRATION DES APPAREILS DE TERRAIN (FDI) -
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AVANT-PROPOS

2020

Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normal
nposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). LYIEC

I"électricité et de I'électronique. A cet effet, I'lEC - entre autres activités — publie ldes N
brnationales, des Spécifications techniques, des Rapports techniques, des Spécifications™accessib|
blic (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élaboration, est confiée|
nités d'études, aux travaux desquels tout Comité national intéressé par le sujet traité_peut participe

hlement aux travaux. L’IEC collabore étroitement avec I'Organisation Internationale) de Normalisation
on des conditions fixées par accord entre les deux organisations.

5 décisions ou accords officiels de I'lEC concernant les questions techniqUes/représentent, dans la n
possible, un accord international sur les sujets étudiés, étant donné que~les Comités nationaux d{
bressés sont représentés dans chaque comité d’études.

5 Publications de 'IEC se présentent sous la forme de recommandations internationales et sont a
nme telles par les Comités nationaux de I'lEC. Tous les efforts(raisonnables sont entrepris afin qu
ssure de I'exactitude du contenu technique de ses publicationsy I'lEC ne peut pas étre tenue responsg
entuelle mauvaise utilisation ou interprétation qui en est faite \par un quelconque utilisateur final.

hs le but d'encourager I'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans t

régionales. Toutes divergences entre toutes Publications de I'IEC et toutes publications nationa
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FC elle-méme ne fournit aucune attestation de-vconformité. Des organismes de certification indépe
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épendants.
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justice) et les dépenses*découlant de la publication ou de I'utilisation de cette Publication de I'lEC
te autre Publication de/I'l[EC, ou au crédit qui lui est accordé.
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brevéts,et de ne pas avoir signalé leur existence.
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et leur intégration dans les systémes de I'entreprise, du comité d'études 65 de I'lEC: Mesure,
commande et automation dans les processus industriels.

Cette deuxiéme édition annule et remplace la premiére édition parue en 2015. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a)

b)

prise en charge d’extensions de protocoles génériques, pour une adoption plus rapide

d

autres technologies;

capacité offerte aux développeurs de Paquetages d’élaborer des EDD ciblant les
systémes actuels de bases EDD, en exploitant un seul outil de développement.
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Le texte de cette Norme internationale est issu des documents suivants:
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INTEGRATION DES APPAREILS DE TERRAIN (FDI) -

Partie 101-1: Profils — Foundation Fieldbus H1

Domaine d’application

2020

résente partie de I'lEC 62769 spécifie le profil de I'lEC 62769 pour le profil de

comnfiunication CP 1/T (FOUNDATION ™ Fieldbus HT)T défini dans I'NMEC 61784-T.
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2769-4, Intégration des appareils de terrain (FDI) — Partie 4: Paquetages FDI

IEC 62769-5, Intégration des appareils de terrain (FDI) — Partie 5: Modéle d’Information FDI

IEC 62769-6, Intégration des appareils de terrain (FDI) — Partie 6: Mapping de technologies

FDI

1 FOUNDATION™ Fieldbus est I’appellation commerciale du consortium Fieldbus Foundation, une organisation a
but non lucratif. Cette information est donnée a I'intention des utilisateurs du présent document et ne signifie
nullement que I'IEC approuve ou recommande l'organisation détentrice de I'appellation commerciale, ni un
quelconque de ses produits. La conformité n’exige pas I'utilisation de I'appellation commerciale. L’utilisation de
I’appellation commerciale exige I'autorisation du détenteur de I’'appellation commerciale.
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IEC 62769-7, Intégration des appareils de terrain (FDI)— Partie 7: Appareils de
communication FDI

3 Termes, définitions, termes abrégés et conventions

3.1 Termes et définitions

Pour les besoins du présent document, les termes et définitions donnés dans IEC 61158-5-9,
IEC 61784-1, IEC 61784-2, IEC 61784-3, IEC 61804 (toutes les parties), IEC 62541-6,

IEC 62541-100, IEC 62769-1, |EC 62769-2, IEC 62769-4, |IEC 62769-5, |EC 62769-6, et
IEC 62769-7 e’appliqllnnf

L’'ISQ et 'IEC tiennent a jour des bases de données terminologiques destinées a étre) utilisées
en ngrmalisation, consultables aux adresses suivantes:

e |HC Electropedia: disponible a I'adresse http://www.electropedia.org/

e 130 Online browsing platform: disponible a I’adresse http://www.iso.erg/obp
3.2 | Termes abrégés
Pour [les besoins du présent document, les termes abrégés suivants s’appliquent:

CFF | format de fichier commun (common file format)

CP profil de communication (communication profile, ¥oir '|EC 61784-1 ou I'lEC 61784-2)

CPF | famille de profils de communication (commupication profile family, voir 'lEC 61784-1
ou I'lEC 61784-2)

EDD| Description d’Appareil Electronique (Electronic Device Description, voir I'lEC §1804
(toutes les parties))

FB Bloc Fonctionnel (Function Block)

IM Modeéle d’Information (Informatiogn Model)
SMIB Base d’'Informations de Gestion du Systéme (System Management Information Bage)
VFD | appareil de terrain virtuel.(virtual field device)

3.3 | Conventions
3.3.1 Syntaxe EDDL

Le priésent document spécifie le contenu du composant EDD qui fait partie des Paquetages
de Communicdtion FDI. La syntaxe EDDL utilise la police Courier New. La syntaxe EDDOL est
utilisge pour'les déclarations des signatures de méthodes, des variables, des structurgs de
donnges et .des composants.

3.3.2 Syntaxe XMt

Les exemples de syntaxe XML utilisent la police Courier New. La syntaxe XML est utilisée
pour décrire le schéma des documents XML.

Exemple <xsd:simpleType name="Example">
3.3.3 Majuscules

La série IEC 62769 utilise des termes en majuscules pour souligner que ces termes ont une
signification spécifique a la FDI.

Certains de ces termes utilisent un acronyme comme suffixe, par exemple:

e Client FDI, ou
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e Serveur FDI.
Certains de ces termes sont des termes composés, par exemple:

e Serveurs de Communication, ou

e Paquetage de Profil.

Les noms de parameétres ou attributs sont concaténés en un seul terme, dans lequel les
différents termes d’origine commencent par une lettre majuscule, par exemple:

e ProtocolSupportFile, ou

e ProtocolType.

Les oms de parameétres ou attributs peuvent aussi étre construits en utilisant le earactére de
soulignement pour concaténer au moins deux termes, par exemple:

e PROFILE_ID, ou
e Profibus_PA_Network.

4 Profil pour CP 1/1 (FOUNDATION™ H1)

4.1 Généralités

Ce profil spécifie les spécificités du protocole nécessaireés aux Paquetages FDI décrivant des
Servgurs de Communication, des passerelles et dés“appareils. Les exigences poyr les
parameétres du service Transfer des Services d’Acces’ Direct sont données dans I'Annexe|B.

4.2 | Profil de catalogue
4.21 Fichier de prise en charge de protocole

Chaque Paquetage d’Appareil FDI CR.4/1 doit contenir un fichier de capacité. La partie flchier
de cdpacité est définie dans le Tableau 1.

Tableau 1 — Partie fichier de capacité

Parametre Description
Type|de contenu: texte/texte brut
Espace de noms racihe: Non applicable
Relafion source: http://fdi-cooperation.com/2010/relationships/attachment-protocol
Nom [de fichieh Utiliser I'extension de fichier .CFF

4.2.2 Définition de CommunicationProfile

L'IEC 62769-4 définit un type de chaine CommunicationProfile pour le schéma XML Catalog.
Le Tableau 2 définit les valeurs spécifiques au CP 1/1 pour cette chaine.

Tableau 2 — Définition de CommunicationProfile

CommunicationProfile Description

foundation_h1 Type d’appareil CP 1/1 avec une application de Bloc Fonctionnel

4.2.3 Appareil de profil

Non pris en charge dans le présent document.
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4.2.4 Informations relatives a la version de protocole

L'IEC 62769-4 définit un type d’élément nommé InterfaceT pour le schéma XML Catalog. Le
type d’élément InterfaceT contient un élément nommé Version qui est censé fournir des
informations de version relatives au profil de protocole de communication appliqué. La valeur
suit le schéma d’informations de version défini par I'l[EC 62769-4, lequel schéma est défini
dans le type d’élément VersionT.

La partie version majeure de VersionT doit étre définie sur le paramétre ITK_VER. Les parties
version mineure et numéro de build (mouture) doivent étre mises a 0.

EXEMPCE  Pour ITR_VER b, Ia valeur pour Interiacel est 5.0.0.
4.3 | Association d’un Paquetage avec un appareil CP 1/1
4.3.1 Mapping d’identification du type d’appareil

Les [types d’appareils CP 1/1 sont identifiés de maniére unique par-les parametres
MANUFAC _ID, DEVICE_TYPE et DEV_REV disponibles dans le Bloc)de ressources] Ces
parameétres sont utilisés pour associer une instance d’appareil donnée avec un Paquetage
d’Appareil FDI. Ces paramétres sont mappés au Catalogue de._Paquetage d’Appareil FDI
confdrmément au Tableau 3.

Tableau 3 — Mapping dans le catalogue des types d’appareils

Elément du catalogue Mapping des types d’appareils CP
Elément Manufacturer d’InterfaceT (IEC 62769-4) MANWFAC_ID

Format de chaine "Oxdddd", ou dddd est le numérp
MANUFAC_ID au format hexadécimal.

Elément DeviceModel d’InterfaceT (IEC 62769-4) DEVICE_TYPE

Format de chaine "Oxdddd" ou dddd est le numérd
DEVICE_TYPE au format hexadécimal.

Elémgnt DeviceRevision de DEV_REV
ListOfSupportedDeviceRevisionsT (IEC (62769-4)

Format de chaine "x.0.0" ou x est le numéro DEV |REV
au format décimal (pas de zéros de téte).

4.3.2 Mapping des revisions de type d’appareil

Chaque type d’appareil est identifié conformément a 4.3.1. Un appareil peut égalgment
inclune un parametre COMPATIBILITY_REV du Bloc de ressources. Ce paramétre spécfifie la
versipn d’appareil la plus ancienne (DEV_REV) qu’un nouvel appareil peut remplacer tgut en
mainfenantla compatibilité avec un précédent Paquetage d’Appareil FDI.

4.4 “Mapping-du-Modeéte-dinformation
4.4.1 Définition de ProtocolType

Le Tableau 4 définit le ProtocolType utilisé pour identifier des communications réseau CP 1/1.

Tableau 4 — Définition de ProtocolType Foundation_H1

Attribut Valeur

BrowseName | Foundation_H1

IsAbstract False

Références NodeClass BrowseName DataType TypeDefinition ModellingRule

Hérite des propriétés du ProtocolType définies dans I'lEC 62541-100.
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Chaque type d’appareil hérite des propriétés du DeviceType. Le mapping des propriétés
héritées du DeviceType est défini dans le Tableau 5.

Tableau 5 — Mapping des propriétés héritées du DeviceType

Propriété Mapping des types d’appareils CP
SerialNumber DEV_ID (Base d’'Informations de Gestion du Systéme)
RevigionCounter -1 (non défini)
Manyfacturer Chaine obtenue a partir du catalogue de paquetages FDI
(ManufacturerName issu de PackageT)
Modsgl Chaine obtenue a partir du catalogue de paquetages FDI (élémgnt
Name de DeviceTypeT, qui est un nom localisé)
Devi¢geManual chaine textuelle d’entrée (non prise en charge),®
Devig¢eRevision DEV_REV (Bloc de ressources)
SoftwareRevision SOFTWARE_REYV (si disponible, sinen chaine vide)
HardwareRevision HARDWARE_REYV (si disponible,(sinon chaine vide)
a8 Lgs manuels d’appareils sont exposés comme piéces jointes du Paquetade d’Appareil FDI.
4.4.3 Définition du FunctionalGroup «ldentification»
Comme défini dans I'lEC 62541-100, chaque.représentation d’appareil dans le Mpdéle
d’Infgrmation hébergé sur le Serveur FDI doit,contenir un FunctionalGroup spécifique|a un
protocole, appelé ldentification. Ce FunctienalGroup organise les variables qui se tropvent
dans|le Bloc de ressources de l'instance de type d’appareil. Le FunctionalGroup Identifigation
pour |e CP 1/1 est défini dans le Tableal’6.

Tableau 6 — Parametres du FunctionalGroup Identification

BrowseName DataType Facultatif/Obligatoire
MANPFAC_ID Ulnt32 Obligatoire
DEV|[TYPE Ulnt16 Obligatoire
DEV|REV Uint8 Obligatoire
HARPWARE_REY. String Facultatif
SOFTWARE_REV String Facultatif
COMPATIBILITY_REV Uints Facultatif
CAPABILITY_LEV Ulnt8 Facultatif
ITK_VER Ulnt16 Obligatoire
SIF_ITK_VER Ulnt16 Facultatif
FD_VER Ulnt16 Facultatif
4.4.4 Mapping des propriétés de BlockType
Les types d’appareils CP 1/1 sont orientés bloc conformément a [I'lEC 62541-100.

L'IEC 62769-5 spécifie le mapping des éléments EDDL BLOCK_A aux types et instances de

blocs
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Le BLOCK_A est mappé comme un sous-type de I’élément de topologie BlockType et hérite
des propriétés indiquées dans I'lEC 62541-100. Le mapping des propriétés héritées du

Block

Type est spécifié dans le Tableau 7.

Tableau 7 — Mapping des propriétés héritées du BlockType

Propriété Mapping des types d’appareils CP (ParameterSet
du Bloc)

RevisionCounter ST_REV

ActualMode MODE_BLK.ACTUAL

PermittediMode MODEBTIKPERMITTED

NormalMode MODE_BLK.NORMAL

Targ¢tMode MODE_BLK.TARGET

4.4.5 Mapping sur le ParameterSet du Bloc
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\L_PARAMETERS et LIST_ITEMS.

nom d’exploration des paramétres qui se trouve dans PARAMETERS
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Définition de ConnectionPoint
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dans I'lEC 62541-100.
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La propriété SIFConnection indique si une connexion de fonction instrumentée de sécurité
(SIF, Safety Instrumented Function) est nécessaire ou non, selon le profil de sécurité
fonctionnelle (IEC 61784-3:2016, Article 6). Les appareils CP 1/1 qui mettent en ceuvre le
profil de sécurité fonctionnelle doivent disposer d’'un point de connexion défini comme un
composant, qui a mis cette propriété sur True. Les appareils qui prennent en charge les
connexions normalisées et les connexions SIF doivent exposer deux Points de connexion
comme des composants.
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Tableau 8 — Définition du ConnectionPointType ConnectionPoint_Foundation_H1

Attribut Valeur

BrowseName | ConnnectionPoint_Foundation_H1

IsAbstract False

Références NodeClass BrowseName DataType TypeDefinition ModellingRule

Hérite des propriétés de ConnectionPointType définies dans I'lEC 62541-100.

HasProperty Variable Address Byte PropertyType Obligatoire
HasProperty Variable OrdinalNumber Int32 PropertyType Facultatif
HasHroperty Variable SIFConnection Boolean PropertyType Facultatif
Le type de ConnectionPoint ConnectionPoint_Foundation_H1 doit étre décrit par‘un élg§ment
EDD [contenu dans un Paquetage FDI associé a I’Appareil de Communication;. en mesure de
pilotar un réseau CP 1/1. Les propriétés réelles de ConnectionPoint_Foeundation_H1| sont

décldrées par les constructions VARIABLE regroupées dans une COLLECTION non

Foun

COMP
{
LA
CL
CAl
PR
CO

VARI
LA
HE

CL
TY

VARI

Hation_H1_ConnectionPoint_Properties.

ONENT ConnectionPoint Foundation HI

BEL "Foundation H1 Connection point";

ASSIFICATION NETWORK CONNECTION POINT;

N DELETE FALSE;

OTOCOL Foundation HI;

INNECTION POINT Foundation H1 ConnegtionPoint Properties;

ABLE Address

BEL "H1 Node address";

LP "Address of the H1 Ngde";
ASS DEVICE;

PE UNSIGNED INTEGER A1)

MIN VALUE 16;
MAX VALUE 255;

NDLING READ\ & WRITE;

ABLE \OrdinalNumber

nmée

LA

BEI "OrdinalNumber address property";

HE
Appl
CL
TY
HA

VARI
{
LA
HE
CL
TY

{

LP "OrdinalNumber property to address the Function Block
ication”;

ASS DEVICE;

PE UNSIGNED INTEGER (4);

NDLING READ & WRITE;

ABLE SIFConnection

BEL "SIFConnection address property";

LP "Connection point supports SIF Connections";
ASS DEVICE;

PE ENUMERATED (1)

{0,”NO_SIFCONNECTION"} ,
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{1,”SIFCONNECTION"}
}

HANDLING READ & WRITE;

COLLECTION Foundation H1 ConnectionPoint Properties

{

LABEL "FF H1 Connection Point data";
MEMBERS

{
CONNECTION POINT ADDRESS, Address;
CONNECTION POINT ORDINALNUMBER, OrdinalNumber;

CONNECTION POINT SIFCONNECTION , SIFConnection;

4.5.2 Définition de I’Appareil de Communication

Conformément a I'lEC 62769-7, chaque Paquetage de CommunicationOFDI doit conter

élément EDD qui décrit I'appareil. Le code source EDDL ci-aprés estunjexemple décrivgnt un

Servgur de Communication FDI.

COMPONENT Foundation H1 Communication Server

{

LABEL "Foundation Hl communication server"
PRODUCT URI "urn:Fieldbus Foundation:Fouldation H1 Communication

Servler";

CAN DELETE TRUE;
CLASSIFICATION NETWORK COMPONENT;
COMPONENT RELATIONS

Foundation H1 CommunicationtPevice Setup

COMPIONENT RELATION Foundafion H1 Communication Device Setup

LABEL "Relation between Device and communication device";
RELATION_TYPE CHILD_COMPONENT;

ADDRESSING { LinkId }

COMPONENTS

Foundatdon H1 Communication Device{AUTO CREATE 1;}

MINIMBM, NUMBER 1;
MAXFMUM NUMBER 4;

VARIABLE LinkId

{

LABEL "Link Id address parameter of the Communication device";
HELP "Link Id address parameter of the Communication device";
CLASS DEVICE;

TYPE UNSIGNED INTEGER (2)

{
MIN VALUE 4096;
MAX VALUE 65535;

}

HANDLING READ & WRITE;

ir un
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La sémantique des constructions EDDL représentées dans le code source EDDL ci-dessus
est décrite dans I'lEC 62769-7. L’'EDDL COMPONENT est utilisé par le Serveur FDI et le
Serveur de Communication FDI pour créer une instance du type CommunicationServerType
décrit dans I'lEC 62769-7.

Le Linkld VARIABLE contient la valeur d’adresse d’une instance d’Appareil de Communication.
Dans le Modele d’Information, le Linkld est représenté comme une instance de
BaseDataVariableType et comme un composant du ParameterSet de [I'Appareil de
Communication.

Conformément a I'lEC 62769-7, chaque Paquetage de Communication FDI doit contenir au
moin$ un élément EDD qui décrit au moins un composant de I’Appareil de Communicatign. Le
code|source EDDL ci-aprés est un exemple décrivant un appareil de communication.

COMPONENT Foundation H1l Communication Device
{
LABEL "Foundation H1 communication device";
CAN DELETE TRUE;
CIASSTIFICATION NETWORK COMPONENT;
COMPONENT RELATIONS

Foundation H1 Service Provider Relation

COMPIONENT RELATION Foundation H1l Service{Provider Relation

LABEL "Foundation H1 communication¢service provider”;
RELATION TYPE CHILD COMPONENT;
COMPONENTS

Foundation H1 Service Provdder {AUTO CREATE 1;}

MINIMUM NUMBER 1;
MAXIMUM NUMBER 16;

La sémantique des constructions EDDL représentées dans le code source EDDL ci-d¢ssus
est décrite dans I'lEC 62769-7. L’'EDDL COMPONENT est utilisé par le Serveur FDI|et le
Servegur de Communication FDI pour créer une instance du type
ServgrCommunicationDeviceType décrit dans I'l|EC 62769-7.

Une instance de ServerCommunicationDeviceType doit contenir le ou les parameétres suiyants
avec|son( ParameterSet. Le Tableau 9 donne la définition du ParameterSet de I'Apparegil de
Commuwication.

Tableau 9 — Définition du ParameterSet de I’Appareil de Communication

Attribut Valeur

BrowseName |ParameterSet

Références NodeClass BrowseName DataType TypeDefinition ModellingRule

Voir 'lEC 62541-100:2015, 5.2.

HasTypeDefini | ObjectType BaseObjectType

tion

HasComponen | Variable Linkld Uint16 BaseDataVariable | Obligatoire

t Type

HasComponen | Variable <Parameterldentif BaseDataVariable | Obligatoire-

t ier> Type Espace réserve
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Le paramétre Linkld est un paramétre d’adressage qui permet de distinguer des Liaisons H1
multiples. Si un Serveur de Communication FDI prend en charge des Liaisons H1 physiques
multiples, celles-ci sont mappées dans le Modéle d’Information sur différentes instances
d’appareil de communication. Si le Serveur de Communication FDI ne prend en charge qu’une
Liaison H1, il doit définir un seul appareil de communication dans le Modele d’Information.
Dans ce cas, la valeur de la variable peut étre mise sur 0.

La déclaration EDD de la variable Linkld s’effectue avec I'attribut ADDRESSING de la
COMPONENT_RELATION de la définition du Serveur de Communication FDI.

4.5.3 Définition du fournisseur de service de communication

Conformément a I'lEC 62769-7, chaque Paquetage de Communication FDI doit' ¢ontenir au
moing un élément EDD qui décrit au moins un composant fournisseur, de- service de
comnunication. Le code source EDDL ci-aprés est un exemple décrivant™>un comppsant
fournjsseur de service de communication CP 1/1.

La rgférence du composant ConnectionPoint_Foundation_H1 correspond a la définitign du
Point|/de connexion associé, donnée en 4.5.1.

COMPONENT Foundation Hl Service Provider
{
LABEL "Foundation Hl communication serviCe provider";
CAN DELETE FALSE;
CIASSTFICATION NETWORK COMMUNICATION, SERVICE PROVIDER;
COMPONENT RELATIONS

Foundation H1 Connection Point~\Relation

BYITE _ORDER BIG ENDIAN;

COMPONENT RELATION
Foundation Hl Service Rxovider Connection Point Relation

LABEL "Relation between communication service provider and
connlection point's

RELATION TYPE~CHILD COMPONENT;

ADDRESSING {Address}

COMPONENTS

{
ConnectionPoint Foundation H1{ AUTO CREATE 1;}
}
MINIMUM NUMBER 1;
MAXTMUM _NUMBER I;

La sémantique des constructions EDDL représentées dans le code source EDDL ci-dessus
est décrite dans I'lEC 62769-7. L'EDDL COMPONENT est utilisé par le Serveur FDI et le
Serveur de Communication FDI pour créer une instance du type
ServerCommunicationServiceType décrit dans I'l|EC 62769-7.

4.5.4 Définition du Réseau

Conformément a I'lEC 62769-7, chaque Paquetage de Communication FDI doit contenir au
moins un élément EDD qui décrit un réseau pour chaque protocole pris en charge par
I’Appareil de Communication. La définition prend en charge l'ingénierie topologique du
réseau.
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ONENT Network Foundation HI

LABEL "Foundation H1 Network";
CAN_DELETE TRUE;

CL

ASSIFICATION NETWORK;

PROTOCOL Foundation HI1

CO
{

}

COMP
{
LA
RE
AD
CO

MI
MA|

La sd
est d
Serve
I'lEC

4.6
4.6.1
4.6.1

MPONENT RELATIONS

Foundation Hl Network Connection Point Relation

ONENT _RELATION Foundation H1l Network Connection Point Relation

2020

BEL "Relation between network and connection point";
LATION TYPE CHILD COMPONENT;

DRESSING {Address}

MPONENTS

ConnectionPoint Foundation H1

NIMUM NUMBER 1;
XIMUM NUMBER 32;

écrite dans I'I|EC 62769-7. EDDL COMPONENTest utilisé par le Serveur FDI
ur de Communication FDI pour créer une instance du type NetworkType décrit
62541-100.

Méthodes
Méthodes pour les Serveurs detCommunication FDI

1 Généralités

Le Serveur de Communication FBDt doit mettre en ceuvre les services selon les signatur

méth

4.6.1

Le T4
peut

pde décrites en 4.6.1 et-coanformément au Modéle d’Information.

2 Connect

bleau 10 répertorie les arguments de la Méthode Connect. La transaction de conn
nécessiter«.un délai conséquent, car la configuration des points d’extrémit

comnunication\est effectuée. S’assurer que le délai d’expiration de I'interface d’apparei

mantique des constructions EDDL représentées dans'le code source EDDL ci-dgssus

et le
dans

bs de

exion
& de
s est

correctement\configuré (par exemple 30 secondes).
Signature:
Connect (

[in] ByteString CommunicationRelationId,
[in] UIntlo6 LinkId
[in] byte Address,
[in] Int32 OrdinalNumber
[in] Boolean SIFConnection
[out] Int32 ServiceError) ;
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Tableau 10 — Arguments de la Méthode Connect

varia
Devi
stockK
L’'arg

htes suivant l'ordre dans~lequel ils sont spécifiés ci-dessus. L'IEC 62769-7 définit I'argu
elnformation comme une liste d’arguments spécifiques au protocole dans laquelle la Méthode Co

Lment Devicelnformationin’est pas utilisé.

Argument Description

CommunicationRelationld | La valeur d’argument contient le nodeld du ConnectionPoint de I’Appareil qui
représente la connexion entre un appareil et un réseau physique directement
connecté au matériel du Serveur de Communication FDI. Le nodeld permet de
trouver la relation directe parent-enfant.

Linkld Le nom d’argument doit concorder avec le BrowseName correspondant de la
Variable définie comme un composant d’une instance du type
ServerCommunicationDeviceType (voir 4.5.2). La valeur d’argument est transmise
par I'instance parente d’'un ServerCommunicationDeviceType. La valeur peut étre
obtenue par la Méthode Scan ou peut étre directement configurée.

Address Le nom d’argument doit concorder avec le nom d’attribut correspondant défini_pour
le ConnectionPoint qui est décrit par un élément EDD correspondant. La valeu
d’argument contient 'adresse de nosud de I'appareil.

OrdinalNumber Le nom d’argument doit concorder avec le nom d’attribut correspondant défini pour
le ConnectionPoint qui est décrit par un élément EDD correspondant spécifié
en 4.5.1. La valeur d’argument contient I'OrdinalNumber. OrdinalNumber est |3
position du VFD dans la liste des VFD du SMIB. Si une valeur'Q est transmise avec
cet argument, le premier FB VFD est choisi.

SIFCpnnection Le nom d’argument doit concorder avec le nom d’attribut correspondant défini pour
le ConnectionPoint qui est décrit par un élément EDD correspondant spécifié
en4.5.1.

La valeur d’argument indique si une Connexian’S1F est nécessaire ou non.

ServiceError 0: OK/exécution terminée, connexion établie avec succeés
-1: Echec de la connexion/annulée parfappelant
-2: Echec de I'appel/ID de servicelihconnu
-3: Echec de la connexion/appareil introuvable
-4: Echec de la connexion/adrésse de nceud d’appareil non valide
-5: Echec de la connexion/identification d’appareil non valide
-6: Echec de la connexion/argument Linkld non valide
-7: Echec de la tonnexion/argument OrdinalNumber non valide

NOTE L’'IEC 62769-7 définit 'argument AddressData de la méthode Connect comme une matrice de Varigntes.

Les @arguments de l'adresse définis (dans le tableau sont représentés comme des entrées de la matride de

ment
hnect

e les données résultantess L’argument Devicelnformation est défini comme une matrice de Varigntes.

4.6.1|3 Disconnect
Tablgau 145répertorie les arguments de la Méthode Disconnect.
Sign’hlrn'

Disconnect (

[in] ByteString CommunicationRelationId,
[out] UInt32 ServiceError)
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Tableau 11 — Arguments de la Méthode Disconnect

Argument Description

CommunicationRelationld | La valeur d’argument contient le nodeld du ConnectionPoint de I’Appareil qui
représente la connexion entre un appareil et un réseau physique directement
connecté au matériel du Serveur de Communication FDI. Le nodeld permet de
trouver la relation directe parent-enfant.

ServiceError 0: OK/déconnexion effectuée avec succés
-1: échec de la déconnexion/aucune relation de communication existante

-2: échec de la déconnexion/identifiant de relation de communication non valide

4.6.1|14 Transfer
Le Tableau 12 répertorie les arguments de la Méthode Transfer.
Signgture
Transfer (
[in] ByteString CommunicationRelationldy
[in] String OPERATION,
[in] String BlockTag,
[in] UInt32 INDEX,
[in] UInt32 SUB_INDEX,
[in] Bytel[] WriteData,
[in] UInt32 Serviceld,
[out] Bytell ReadDatay
[out] Int32 ServiceBpror) ;
Tableau 12 — Arguments de la Méthode Transfer
Argument Description
CommunicationRelationld La valeurd’argument contient le nodeld du ConnectionPoint représentan{ la
connéxion entre un appareil et un réseau physique au sein du Modéle
d’Information.
OPERATION La valeur d’argument indique I'opération de transfert de données. Les valeurs
autorisées sont "READ", "WRITE" et "VIEW_READ".
BlockTag L’argument indique I'étiquette Block de I'instance de bloc en cours
d’adressage. La valeur peut étre obtenue par la Méthode Scan.
INDHX OPERATION indique "READ" ou "WRITE":
L’argument indique I'index relatif du paramétre de bloc en cours d’adresspgge.
L’'index relatif peut étre calculé en répétant les parametres d’un bloc dang le
Modéle d’Information FDI. Une valeur O adresse I’enregistrement d’en-téfe du
bloc (décrite par I'attribut CHARACTERISTICS dans I'EDD). Le premier
parameétre est adressé dans I'INDEX 1.

OPERATION Indique "VIEW_READ™

L’argument indique I'identifiant de vue dans une plage de 1 a 4. Par exemple,
une valeur de 1 demande que View_1 doive étre défini sur Read. Plusieurs
objets View_3 ou View_4 sont identifiés par I'argument INDEX et
SUB_INDEX.
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Argument

Description

SUB_INDEX

OPERATION indique "READ" ou "WRITE":
L’argument indique le sous-index d’'un membre du parameétre de bloc en

cours d’adressage si le parameétre de bloc est de type RECORD ou ARRAY.

Pour adresser un paramétre simple, une valeur de 0 doit étre transmise avec

cet argument.

Pour adresser un membre spécifique d’'un paramétre de type RECORD ou

ARRAY, une valeur relative a 1 doit étre transmise avec cet argument.

Pour adresser le parametre de type RECORD ou ARRAY en tant
gu’ensemble, une valeur de 0 doit étre transmise avec cet argument.

OPERATION indique "VIEW_READ":

L’argument adresse un View_3 ou View_4 si des vues multiples d€ ce‘tyq
existent. L’argument doit étre défini sur 0 s’il n’y a pas de vues multiples
type adressé avec I'argument INDEX. Les valeurs de 1 jusqu’au, nombre

vues de ce type adressent la vue spécifique.

du
e

Writd

Data

Ecrire les données codées comme matrice d’octets. Le codage des entie
doit suivre les régles définies dans I'lEC 62541-6. L’angument doit étre ig
si OPERATION indique un transfert read ou un transfert view read.

S
horé

Serv

celd

Le code de transaction de service établit la relation entre la demande de
service et la réponse correspondante.

Read

Data

Avec cet argument, le train d’octets de données de lecture est retourné
comme matrice d’octets. Le codage des\entiers doit suivre les régles défi
dans I'lEC 62541-6. L’argument doit-étre ignoré si OPERATION indique (
transfert write.

hies

=]

Serv

ceError

0: OK/exécution terminée

-1: Echec du transfert/annulé par I'appelant

-2: Echec de I'appel/ID de service inconnu

-3: Echec du transfert/aucune relation de communication existante

-4: Echec du transfert/identifiant de relation de communication non valide
-5: Echec du transfert/contenu sendData non valide

-6: Echee’/du transfert/format receiveData non valide

-7:(Echec du transfert/vérification de paramétre @

-8: Echec du transfert/dépasse les limites du paramétre @

-9: Echec du transfert/mode erroné pour la demande @

-10: Echec du transfert/I’écriture est interdite par le commutateur de
verrouillage de I’écriture ou le Bloc Fonctionnel de verrouillage de I'écritu
pour les appareils SIS @

-11: Echec du transfert/la valeur de données ne permet jamais I'écriture j
-12: Echec du transfert/détection de BlockTag en doublon

-13: INDEX non valide, argument SUB_INDEX fourni avec un transfert
"VIEW_READ".

re

Le Serveur FDI gére un Modele d’'Information défini dans I'lEC 62541-100. Par conséquent, les éléments
topologiques qui représentent un FFBlockType sont séparés des instances de blocs réelles. Une instance
appelée Blocks d’un ConfigurableObjectType est utilisée pour mettre en ceuvre les régles d’instanciation.
L’instanciation des blocs est abordée plus en détail dans I'lEC 62769-5. Conformément aux régles définies dans
I'lEC 62769-5, le Serveur FDI a besoin de recueillir les informations de I'objet FF Directory afin de pouvoir créer
les instances de blocs. Ces informations doivent étre fournies par la Méthode Scan définie en 4.6.1.7.
Conformément a I'lEC 62769-5, 'argument BlockTag mentionné ci-dessus est obtenu a partir de I'attribut
DisplayName de I'instance Block correspondante dans le Modele d’Information FDI.
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Argument Description

Varia

NOTE 1

NOTE 2 L’IEC 62769-7 définit 'argument ReceiveData de la Méthode Transfer comme une matrice de
Variantes. L’argument ReadData défini dans ce Tableau 12 est représenté comme une entrée de la matrice de

ntes suivant 'ordre dans lequel il est spécifié ci-dessus.

NOTE 3 Exemple (pour clarification): un bloc comporte deux vues de type View_4. La premiére vue de type
View_4 est adressée avec les arguments INDEX = 4 et SUB_INDEX = 1. La deuxiéme vue est adressée avec
les arguments INDEX = 4 et SUB_INDEX = 2.

L'IEC 62769-7 définit 'argument SendData de la Méthode Transfer comme une matrice de Variantes.
Les arguments OPERATION, BlockTag, INDEX, SUB_INDEX et WriteData définis dans ce Tableau 12 sont
représentés comme des entrées de la matrice de Variantes suivant I'ordre dans lequel ils sont spécifiés ci-
dessus.

a U

ne valeur ServiceError peut étre retournée avec une opération d’écriture.

Voir

Méthpde Transfer sont obtenus a partir de I'EDD.

'Annexe C pour une description de la maniére dont les arguments du service communication pouria

4.6.1

Les
I'lEC

NOTE

messages non sollicités asynchrones qui fournissent des notifications, de changement d’état telles q

condit
terme

valeurg. Ces messages publiés ne sont pas mappés sur le servige ‘GetPublishedData.

Signd

GetPublishedData (

5 GetPublishedData

alertes CP 1/1 représentent les messages non sollicités, \ comme définis
62769-7. Le Tableau 13 répertorie les arguments de la Méthade” GetPublishedData.

CP 1/1 utilise le terme "alertes" pour désigner les alarmes et\méssages d’événements. Il s’'3

ons de diagnostic. Ces messages sont mappés sur le service GetPublishedData. CP 1/1 utilise égalen
"publier" pour désigner des communications réseau sypehtones programmées pour le traiteme

ture:

[in] ByteString CommunicationRelationId,
[ ] String BlockTag,

[ ] Byte[] AlarmEventData,

[out] NodelId AlarmEventType,

[ ] DateTime Time8tamp,

[ ] Int32 ServigeError):;

Tableau 13 — Arguments de la Méthode GetPublishedData

dans

git de
e les
hent le
ht des

Argument Description

Com

nunicationRelationld | La valeur d’argument contient le nodeld du ConnectionPoint représentant la
connexion entre un appareil et un réseau physique au sein du Modéle
d’Information.

d’Information FDI pour décoder le train de données d’alarme/d’événement. Les

FDI lors de la création du Modéle d’Information.

BlocKT.ag L’argument de sortie indique I'étiquette Block de I'instance de bloc qui a émis
I'alarme ou I'événement

AlarmEventData Avec cet argument, le train d’octets de données d’alarme/d’événement est retourné
comme matrice d’octets. Le codage des entiers doit suivre les régles définies dans
I'lEC 62541-6.

AlarmEventType Nodeld du nceud de type d’alarme ou d’événement défini dans le Modéle

types d’alarmes et d’événements doivent étre lus a partir de 'EDD par le Serveur

TimeStamp Heure a laquelle I'alarme ou I’événement a été détecté par I'appareil.
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