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FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization eompris
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote/internatio
co-operation on all questions concerning standardization in the electrical and electronic fields..To this end 3
in addition to other activities, IEC publishes International Standards, Technical Specifications, Ffechnical Repo
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). TH
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt W
may participate in this preparatory work. International, governmental and non-governmental organizations liais
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internatio
consensus of opinion on the relevant subjects since each technical committee has representation from
interested IEC National Committees.

IEC Publications have the form of recommendations for internationalluse and are accepted by IEC Natio
Committees in that sense. While all reasonable efforts are made tolensure that the technical content of |
Publications is accurate, IEC cannot be held responsible for the“*way in which they are used or for 4
misinterpretation by any end user.

In order to promote international uniformity, IEC National~Committees undertake to apply IEC Publicatig
transparently to the maximum extent possible in their natiohal/and regional publications. Any divergence betwd
any IEC Publication and the corresponding national or.regional publication shall be clearly indicated in the latf

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conforni
assessment services and, in some areas, accessyto |[EC marks of conformity. IEC is not responsible for 2
services carried out by independent certification(bodies.

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

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts g
members of its technical committees and IEC National Committees for any personal injury, property damage
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) 4
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other |
Publications.

Attention is drawn to the Narmative references cited in this publication. Use of the referenced publications
indispensable for the carrect application of this publication.

Attention is drawn to-the possibility that some of the elements of this IEC Publication may be the subject of pat
rights. IEC shall not'be held responsible for identifying any or all such patent rights.

is redline.version of the official IEC Standard allows the user to identify the chang
de to thelprevious edition IEC 62769-101-1:2020. A vertical bar appears in the marg
erever.a change has been made. Additions are in green text, deletions are

rikethrough red text.

Standardization (ISO) in accordance with conditions determined by agreement between the two organizationg.
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IEC 62769-101-1 has been prepared by subcommittee 65E: Devices and integration in
enterprise systems, of IEC technical committee 65: Industrial-process measurement, control

an

d automation. It is an International Standard.

This third edition cancels and replaces the second edition published in 2020. This edition

co

nstitutes a technical revision.

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

ed

ition:

a)
b)
c)
d)

e)

Th

Fy
the

Th

TH
ad|
at
de

A

infegration (FDI®), can be folind on the IEC website.

Th

stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related

thq

updated Transfer service;

added OPERATION “GETOD” and “GETDEVICETYPEINFO”;

added DeviceTag and Block_Index to FoundationldentificationT and Target;
removed arguments “BlockTag” and “Serviceld”;

changed content type of CFF file to application/vnd.ff.cff.

e text of this International Standard is based on the following documents’.

Draft Report on voting

65E/860/CDV 65E/917/RVE

[l information on the voting for its approval can be foundin the report on voting indicated
b above table.

e language used for the development of this Intérnational Standard is English.

is document was drafted in accordance with ISO/IEC Directives, Part 2, and developed
cordance with ISO/IEC Directives, Part<1 and ISO/IEC Directives, IEC Supplement, availal
www.iec.ch/members_experts/refdags. The main document types developed by IEC 3
scribed in greater detail at www.iegich/standardsdev/publications.

list of all parts in the IEC62769 series, published under the general title Field dev

e committee has decided that the contents of this document will remain unchanged until t
b specific document. At this date, the document will be

reconfirmed,
withdrawn,

replaced by a revised edition, or

in

in
le

ce

he
to

amaon

C
C

IMPORTANT - The "colour inside” logo on the cover page of this document indicates that it

ontains colours which are considered to be useful for the correct understanding of its
ontents. Users should therefore print this document using a colour printer.



http://www.iec.ch/members_experts/refdocs
http://www.iec.ch/standardsdev/publications
https://iecnorm.com/api/?name=238ab89cd622ca4abb5972a3ca9b1e3d

1

Th
IE

2

Th
co|
Fa

-6- IEC 62769-101-1:2023 RLV © IEC 20

FIELD DEVICE INTEGRATION (FDI®) —

Part 101-1: Profiles — Foundation Fieldbus H1

Scope

23

is part of IEC 62769 specifies—the 1EC 62769 an FDI®! profile of IEC 62769
C 61784-1_CP 1/1 (FOUNDATION™ Fieldbus H1)2.

Normative references

r undated references, the latest edition of the referenced decument (including a

amendments) applies.

IE
Af

IE

IE
fo

IE
sa

IE
pr

IE
E|

IE

C 61158-5-9:2014, Industrial communication networks — Fieldbus specifications — Part 5
plication layer service definition — Type 9 elements

C 61784-1, Industrial communication networks — Profiles — Part 1: Fieldbus Profiles

C 61784-2, Industrial communication networks ~Profiles — Part 2: Additional fieldbus profi
" real-time networks based on ISO/IECHEEE 8802-3

fety fieldbuses — General rules and profile definitions

C 61804 (all parts), Devices and, integration in enterprise systems — Function blocks (FB)
bcess control and electronic device description language (EDDL)

- 62541-6_OPC - " 5 oy )
C 62541-100:—2071%; OPC unified architecture — Part 100: Device Interface
- 62769-1. 410/ L on(ED] 5 0 )

C 62769-2, Field device integration (FDI®) — Part 2: FDJ/-Client

IE

or

e following documents are referred to in the text in such a way that some or all of their contgnt
nstitutes requirements of this document. For dated references, only the‘edition cited appligs.

ny

9:

C 61784-3:20462021, Industrial communication networks — Profiles — Part 3: Functional

for

C 682769-3 Field device integration (FI')I®) — Part 3- Server

IEC 62769-4, Field device integration (FDI®) — Part 4: FDI® Packages

FDI is a registered trademark of the non-profit organization Fieldbus Foundation, Inc. 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 requi
permission of the trade name holder.

res

FOUNDATION™ Fieldbus is the trade name of the non-profit consortium Fieldbus Foundation. This information is
given for the convenience of users of this standard 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.
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IEC 62769-5, Field device integration (FDI®) — Part 5: EDI-Information Model

IEC 62769-6, Field device integration (FDI®) — Part 6: EDI-Technology Mapping

IEC 62769-7, Field device integration (FDI®) — Part 7: EBI-Communication Devices

3

3.

Fd

gi
IE

, F defiiti

Terms, definitions, abbreviated terms and-conventions acronyms

r the purposes of this document, the terms and definitions listed in the normative referenc
en in .

-

IS
ad

Fa

4

D and IEC maintain terminology databases for use in standardization. at the followi
dresses:

IEC Electropedia: available at http://www.electropedia.org/

ISO Online browsing platform: available at http:www.iso.orglobp

.2 Abbreviated terms and acronyms

r the purposes of this document, the following abbreviations 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 series)

EDDL Electronic Device Description Language (see IEC 61804 series)
FB function-btock

IM Information Model

SMIB system management information base

VFD virtual field device

Conventions

4,

_EB'B'L_SyIItdA

This document specifies content for the EDD component that is part of an FDI® Communication
Package. EDDL syntax uses the font Courier New. EDDL syntax is used for method signature,

va

riable, data structure and component declarations.

4.2 XML syntax

XML syntax examples use the font Courier New. The XML syntax is used to describe XML

do

cument schema.

Example: <xsd:simpleType name="Example">.
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4.3 Capitalizations

23

The IEC 62769 series uses capitalized terms to emphasize that these terms have an FDI®

S

pecific meaning.

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

Sqgme of these terms are compound terms such as:

Pgrameter names or attributes are concatenated to a single term, where the original terms st
in[this term with a capital letter such as:

Pgrameter names or attributes can also be constructed by using an underscore character

5.

c

soEorac oo oo fna o =

Arnnex B defines the XML(sghema for Direct Access Services. Annex C provides an overview
mapping PROFIBUS standard parameters to PA DIM.

5
5

Egch CP-4/1 FDI® Device Package shall contain a capability file. The capability file part

d

THis profile specifies the protocol specifics needed for FDI® Packages describi

FDI® Client, or
FDI® Server.

Communication Servers, or

Profile Package.

ProtocolSupportFile, or

ProtocolType.

ohcatenate two or more terms such as:

PROFILE_ID, or
Profibus_ PA_Network.

Profile for CP 1/1 (FOUNDATION™ H1)

General

ommunication servers, gateways-and devices.-RegquirementsforDirect-Accesstransferserv

.2 Catalog profile

.21 Protocol support file (Capability File)

escribed in Table 1.

art

ng

of

S

Table 1 — Capability File part

Parameter Description
Content Type: bxtiplain application/vnd.ff.cff
Root Namespace: Not applicable
Source Relationship: http://fdi-cooperation.com/2010/relationships/attachment-protocol
Filename: Use file extension .CFF
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5.2.2 CommunicationProfile definition

IEC 62769-4 defines a CommunicationProfileT string type for the Catalog XML schema. Table 2
defines the CP 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

5.2.3 Profile device

Ngt supported in this document.

5.24 Protocol version information

IEC 62769-4 defines an element type named InterfaceT for the Catalog XML Schema. Elemgnt
type InterfaceT contains an element named Version which is suppoesed to provide versipn
information about the applied communication protocol profile\OThe value follows the
IEC 62769-4 defined version information schema defined in elemént type VersionT.

THe major version part of VersionT shall be set to the ITK_VER-parameter. The minor and builds
pdrts shall be set to 0.

EXAMPLE For ITK_VER 5, the value for InterfaceT is 5.0.0.
5.3 Associating a Package with a CP 1/1 device
5.3.1 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
Pgckage Catalog according to Table 3.

Table 3 — Device type catalog mapping

Catalog Element CP Mapping
Manufacturer elemenit of InterfaceT (IEC 62769-4) MANUFAC_ID

String format “Oxdddd” where dddd is the
MANUFAC_ID number in hexadecimal format.

DeviceModel.element of InterfaceT (IEC 62769-4) DEVICE_TYPE

String format “Oxdddd” where dddd is the
DEVICE_TYPE number in hexadecimal format.

DeviceRevision element DEV_REV
ListOfSupportedDeviceRevisionsT (IEC 62769-4) ) ) . )
String format “x.0.0” where x is the DEV_REV in

decimal format (no leading zeros).

5.3.2 Device type revision mapping

Each device type is identified according to 5.3.1. A device may also include a parameter
COMPATIBILITY_REV from the Resource Block. This parameter specifies the lowest device
version (DEV_REV) that a new device can replace while maintaining compatibility with a prior
FDI® Device Package.
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5.4 Information Model mapping

5.4.1 ProtocolType definition

Ta

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

Table 4 — ProtocolType Foundation_H1 definition

Attribute Value
BrowseName Foundation H1
IgAbstract False
References NodeClass BrowseName DataType TypeDefinition ModellingRul¢

1

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

4.2 DeviceType mapping

ch device type inherits the properties of the DeviceType. The mapping of the inherit
bperties from the DeviceType is defined in Table 5.

Table 5 — Inherited DeviceType Property‘mapping

Property CP Mapping

SlerialNumber 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) 2

DeviceRevision DEV_REV (Resource Block)

SloftwareRevision SOFTWARE_REYV (if available, otherwise empty
string)

HardwareRevision HARDWARE_REV (if available, otherwise empty
string)

a8l Device manuals,are_exposed as attachments of the FDI® Device Package.

5.4

Ag
M

1.3 FunctionalGroup Identification definition

definéd in IEC 62541-100, each device representation in the FDI® Server hosted Informati

on

pdel” shall contain a protocol specific FunctionalGroup called Identification. This

FunctionalGroup organizes variables found in the Resource Block of the device type instance.

Th

e FunctionalGroup Identification for CP 1/1 is defined in Table 6.
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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
JOMPATIBILITY_REV Ulnt8 Optional
GAPABILITY_LEV UInt8 Optional
ITK_VER Uint16 Mandatory
SIF_ITK_VER Uint16 Optional
FD_VER Uint16 Optional
DeviceTag String Optional
Bllock_index Ulnt16 Optional
5.4.4 BlockType property mapping
CR 1/1 device types are block-oriented according to IEC 62841-100. 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
Tgble 7.
Table 7 — Inherited BlockType property mapping
Property CP Mapping (Block ParameterSet)

RevisionCounter ST_REV

AlctualMode MODE_BLK.ACTUAL

PermittedMode MODE_BLK.PERMITTED

NormalMode MODE_BLK.NORMAL

TargetMode MODE_BLK.TARGET
5.4.5 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,
LOCALPRPARAMETERS and LISTITEMS.

The browse name of the parameters found in the PARAMETERS and LOCAL_PARAMETERS
is the member name in the respective lists. For example, ST _REV is the browse name of the
Static Revision parameter. LIST_ITEMS do not have member names; therefore the browse
name of each LIST in the LIST_ITEMS is the item name of the list.

5.5

5.5.1

Topology elements

ConnectionPoint definition

The ConnectionPoint type ConnectionPoint_Foundation_H1 shall be used to identify CP 1/1
network communication and is defined in Table 8. The ConnectionPoint_Foundation_H1 type is
a sub type of the abstract type ConnectionPointType defined in IEC 62541-100.
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The Address property shall be the H1 node address.

The OrdinalNumber property reflects the position of the VFD within the SMIB VFD list. For
devices exposing multiple FB VFDs, the OrdinalNumber property is mandatory to address the
FB VFD. For devices with a single FB VFD, the OrdinalNumber property can be omitted. Devices
exposed as instances of type DeviceType define their connection points as components. Hence
Devices with multiple FB VFDs shall contain multiple Connection Points, one per FB VFD.

The SIFConnection property denotes whether a safety instrumented function (SIF) connection
is pecessary or not according to the functional safety profile (IEC 61784-3:20162021, Clause 6).
CP 1/1 devices that implement the functional safety profile shall have a connection point aq a
component that has set this property to true. Devices supporting standard connections and JIF
cojnnections shall expose two Connections Points as components.

Table 8 — ConnectionPointType ConnectionPoint_Foundation_H1 definition

Attribute Value

BrowseName ConnnectionPoint_Foundation_H1

I§Abstract False

References NodeClass BrowseName DataType TypeDefinition ModellingRulg
Imherits the properties of ConnectionPointType defined in IEC 62541-100
HasProperty Variable Address Byte PropertyType Mandatory
HasProperty Variable OrdinalNumber Int32 PropertyType Optional
HasProperty Variable SIFConnection Boaléan PropertyType Optiona

ThHe ConnectionPoint type ConnectionPoint Foundation_H1 shall be described by an EDD
eleément contained in a Communication Dévice 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 namgd
Fqundation_H1_ConnectionPoint_Properties.

CJMPONENT Connectionkqgint Foundation HI1
{
LABEL "Foundation "H1 Connection point";
CLASSIFICATION..NETWORK CONNECTION POINT;

CAN_ DELETE FALSE;

PROTOCOL Foundation HI;

CONNECTIQNMPOINT Foundation H1 ConnectionPoint Properties;

VARIABLE Address

LABEL "H1l Node address":
HELP "Address of the H1 Node";
CLASS DEVICE;
TYPE UNSIGNED_INTEGER (1)
{
MIN VALUE 16;
MAX VALUE 255;
}
HANDLING READ & WRITE;

VARIABLE OrdinalNumber

{
LABEL "OrdinalNumber address property";
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HELP "OrdinalNumber property to address the Function Block

Application”;

CLASS DEVICE;
TYPE UNSIGNED INTEGER (4);
HANDLING READ & WRITE;

VARIABLE SIFConnection

{

CJLLECTION Foundation H1l ConnectionPoint Properties

5.

Adcording to IEC 62769-7 each FDI® Communication Package shall contain an EDD elemg

describing the device. The following EDDL source code is an example describing an FDO
Cgommunication Server.

CJMPONENT Foundatiom M}l Communication Server

{

Sdrver";

}

LABEL "SIFConnection address property";

HELP "Connection wvoint sunwoorts STE Connectiong-.
T ™T 7

CLASS DEVICE;

TYPE ENUMERATED (1)

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

}

HANDLING READ & WRITE;

LABEL "FF H1 Connection Point data";

MEMBERS

{
CONNECTION_POINT_ADDRESS, Address;
CONNECTION_POINT_ORDINALNUMBER, Ordina¥Number;
CONNECTION POINT SIFCONNECTION , SI¥ECGonnection;

}

.2 Communication Device definition

LABEL "Foundatien Hl1 communication server",
PRODUCT URI [!"irn:Fieldbus Foundation:Foundation H1 Communication

CAN_ DELETENTRUE;

CLASSTFLEATION NETWORK COMPONENT;
COMPONENT RELATIONS

{

Feindation H1 Communication Device Setup

nt
|®

}

COMPONENT 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,;
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VARIABLE LinkId

{

Sd¢mantics of the EDDL constructs shown with the EDDL source code above are-described
C 62769-7. The EDDL COMPONENT will be utilized by the FDI® sefver and FOI®
Cgmmunication Server to create an instance of type CommunicationServerTypé as describ

IE

n

Th
In{
as

Ad

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;
1

23

HANDLING READ & WRITE;

IEC 62769-7.

e Linkld VARIABLE holds the address value for a Communicationidevice instance. In t
ormation model the Linkld will be represented as an instance of BaseDataVariableType a
a component of the ParameterSet of the communication device\

in

he
nd

cording to IEC 62769-7, each FDI® Communication Package shall contain at least one EIDD

el¢ment describing at least one Communication Device camponent. The following EDDL source

CO

C(Q
{

de is an example for a communication device.

MPONENT Foundation H1 Communicatign ‘Device

LABEL "Foundation H1 communication device";

CAN_ DELETE TRUE;

CLASSIFICATION NETWORK COMPONENT;

COMPONENT RELATIONS

{
Foundation H1l Service-Provider Relation

}

MPONENT RELATION Foundation Hl Service Provider Relation

LABEL "Fourldation Hl1 communication service provider”;

RELATION, TYPE CHILD COMPONENT;

COMPONENTS

{
Foundation H1l 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 62769-7. The EDDL COMPONENT will be utilized by the FDI® server and FDI®
Communication Server to create an instance of type ServerCommunicationDeviceType as

de

scribed in IEC 62769-7.

An instance of ServerCommunicationDeviceType shall contain the following parameter(s) with

its

ParameterSet. Table 9 shows the definition of Communication device ParameterSet.
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Table 9 — Communication device ParameterSet definition

Attribute Value
BrowseName ParameterSet
References NodeClass BrowseName DataType TypeDefinition ModellingRule

See IEC 62541-100:-2015, 5.2.

HasTypeDefinition | ObjectType | BaseObjectType

HasComponent Variable Linkld Uint16 BaseDataVariable | Mandatory

Tvpe
HasComponent Variable <Parameterldentifier> BaseDataVariable Mandatory=
Type Placeholdet

THe Linkld parameter is an addressing parameter distinguishing multiple H1 'Links. If an FQI®
Cgmmunication Server supports multiple physical H1 Links these are-mapped within the
Information Model to multiple communication device instances. If the"FDI® Communicatipn
Sdrver 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 EDD declaration of the variable Linkld is with the(ADDRESSING attribute of the
COMPONENT_RELATION of the FDI® Communication Servér definition (see 5.5.2).

5.9.3 Communication service provider definition
Adcording to IEC 62769-7 each FDI® Communication Package shall contain at least one EDD
element describing at least one communication” service provider component. The followihg
EIDDL source code is an example for a CP 1/1*°communication service provider component.
ThHe component reference ConnectiohPoint Foundation H1 corresponds to the related

Cq

nnection Point definition in 5.5.1.

MPONENT Foundation Hl; Service Provider

LABEL "Foundation( Hl communication service provider";

CAN_ DELETE FALSE?

CLASSIFICATIONGNETWORK COMMUNICATION SERVICE PROVIDER;

COMPONENT RELATIONS

{
Foundafion H1l Connection Point Relation

}

BYTE_ORDER BIG ENDIAN;

Cd

MDOMNETDNT LT T T AN
TTT-OINETIN T Ty

e o O

FoundatioH_Hl_Service_Provider_Connection_Point_Relation

{

LABEL "Relation between communication service provider and

connection point";

RELATION TYPE CHILD COMPONENT;
ADDRESSING {Address}
COMPONENTS
{
ConnectionPoint Foundation H1{ AUTO_CREATE 1;}
}
MINIMUM NUMBER 1;
MAXIMUM NUMBER 1;
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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 to create an instance of type ServerCommunicationServiceType as
described in IEC 62769-7.

5.5.4 Network definition

According to IEC 62769-7 each FDI® Communication Package shall contain at least one EDD
element describing one Network for each of the protocols that are supported by the
Communication Device. The definition supports the network topology engineering.

CJMPONENT Network Foundation HI1
{
LABEL "Foundation H1 Network";
CAN DELETE TRUE;
CLASSIFICATION NETWORK;
PROTOCOL Foundation HI1
COMPONENT RELATIONS
{
Foundation H1 Network Connection Point Relation

}

CJMPONENT RELATION Foundation H1 Network Connection Point Relation

LABEL "Relation between network and connéction point";

RELATION TYPE CHILD COMPONENT;

ADDRESSING {Address}

COMPONENTS

{
ConnectionPoint Foundation HI1

}

MINIMUM NUMBER 1;

MAXIMUM NUMBER 32;

Samantics 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 apd
FDI® Communication Sefvér to create an instance of type NetworkType as described |in
IEC 62541-100.

5.6 Methods
5.6.1 Methods for FDI® Communication Servers

5.6.1.1 General

THe\FDI® Communication Server shall implement the services according to the methpd
signatures described in 5.6.1 and according to the Information Model.

5.6.1.2 Connect

Table 10 shows the Method Connect arguments. The connect transaction may need a significant
amout of time since configuration of communication endpoints is involved. Ensure the OPC UA
timeout is configured appropriately (e.g. 30 seconds).
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Signature:
Connect (
[in] ByteString CommunicationRelationId,
[in] UIntlo LinkId
[in] byte Address,
[in] Int32 OrdinalNumber
[in] Boolean SIFConnection
[out] Int32 ServiceError) ;
Table 10 — Method Connect arguments
Argument Description

JommunicationRelationld

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 allows finding the direct parent-child relation.

Ljnkld

The argument name shall match with the corresponding BrowseName of the
Variable defined as a component of an instance.6f'type
ServerCommunicationDeviceType (refer to 5.5.2)) 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.

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.

QrdinalNumber

The argument name shall mateh with the corresponding attribute name

defined for the ConnectionPoint which is described by a corresponding EDD
element specified in 5.58/ The argument value holds the OrdinalNumber. Th
OrdinalNumber is the ‘pesition of the VFD within the SMIB VFD list. If a value
0 is passed with thissargument the first FB VFD is selected.

o

§IFConnection

The argument nameé shall match with the corresponding attribute name
defined for the\GonnectionPoint which is described by a corresponding EDD
element specified in 5.5.1.

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

ServiceError

0:10K) / execution finished, connection established successfully
={."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

Q Z

OTE\_IEC 62769-7 defines the argument AddressData of the Connect Method as an array of Variant. Th

ddress arguments deflned with the table are represented as entr|es of the Var|ant array in the order they are

e

the Connect Method stores the resulting data The DeV|ceInformat|on argument is def|ned as an array of Varlant
The Devicelnformation argument is not used.
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5.6.1.3 Disconnect

Table 11 shows the Method Disconnect arguments.

Signature:
Disconnect (

[in] ByteString CommunicationRelationId,
[out] UInt32 ServiceError)

Table 11 — Method Disconnect arguments

Argument Description

JommunicationRelationld 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 allows finding the direct parent-child relation!

ServiceError 0: OK / disconnect finished successfully
-1: Disconnect Failed / no existing communiCation relation

-2: Disconnect Failed / invalid communieation relation identifier

5.6.1.4 Transfer

Tgble 12 shows the Method Transfer arguments.

Signature

Transfer (

[ 1] Q4 90 o~ NADET D T T AN
——  —— et
[1 ] QSN I -1 ol o
—— e e
[1 1] IITTrn+2D TITNDOE
— - e
[ 3~ N 2 SR TNPE
e Int SUR—ENDEXS
[ ] Rzt 1 Wrat+ oD+ o
- Byt Weitebatay
[2 ] IITTrnt+ 239 C Az ~~nTA
— e S
[+ ] Rzt e N\ R ADA+ o
fFouwtt—ByteH Readbatas
[ 124+ 1 T A9 () r 3~ UV ) .
foutl—In%S e
[in] ByteString CommunicationRelationId,
[in] String OPERATION,
[ 38 UInt32 INDEX,
[(in] UInt32 SUB_INDEX,
[in] ByteString WriteData,
[t 1 Bzt St rinaDRao AN+ o
T T J 2 4

[out] nt32 ServiceError) ;



https://iecnorm.com/api/?name=238ab89cd622ca4abb5972a3ca9b1e3d

IEC 62769-101-1:2023 RLV © IEC 2023 - 19 -

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”, “GETOD”, “GETDEVICETYPEINFO" and
“VIEW_READ’.

BlockTag

When BlockTag is used, the INDEX argument should be a block relatedy
relative index.

INDEX

OPERATION indicates “READ”, “GETOD” or “WRITE":
The argument denotes the-relative absolute index of the-bleck parameter
be|ng addressed lh&re#ah#emdeaeea#b&eﬂe&a&e&b%ﬂe#aﬂ;@the

OPERATION indicates “VIEW_READ”:

The argument denotes the view identifier in a range from 1 to 4. For instance
a value of 1 requests that View_1 shall be read. Multiple View_3 or View_4
objects are identified by the INDEX and the. SUB_INDEX argument.

OPERATION indicates “GETDEVICETYPEINFO”:

The argument is not relevant.

SUB_INDEX

OPERATION indicates “READ” ot YWRITE”:
The argument denotes the sullindex of a member of the-bleck parameter
being addressed if the-bleck parameter is of type RECORD or ARRAY.

To address a simple patameter a value of 0 shall be passed with this
argument.

To address a speeific member of a parameter of type RECORD or ARRAY a |l
relative value‘'shall be passed with this argument.

To address-the parameter of type RECORD or ARRAY as a whole a value of
0 shall be‘passed with this argument.

ORERATION indicates “VIEW_READ”:

The‘argument addresses a View_3 or View_4 if multiple views of that type
exist. The argument shall be 0 if 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 address the specific view.

OPERATION indicates “GETOD” or “GETDEVICETYPEINFO”:

The argument is not relevant.

WriteData

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
indicates-aread-transfereraviewread-transfer “READ”, “GETOD”,
“GETDEVICETYPEINFO" or a “VIEW_READ” .

Herviceld

T . . . . :
request-and the corresponding response.

ReadData

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

ServiceError

0: OK / execution finished

-1: Transfer Failed / canceled by caller

-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@
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-8: Transfer Failed / exceeds Parameter Limits 2
-9: Transfer Failed / wrong Mode for Request 2

-10: Transfer Failed / write is prohibited by write lock switch or write lock
Function Block for SIS devices 2

-11: Transfer Failed / data value is never writeable @

-13: Invalid INDEX, SUB_INDEX argument provided with a “VIEW_READ”
transfer

9

(DZ'I'I: Oz -

O =

O QO Z

—o >

1

he FDI® Server maintains an Information Model defined in IEC 62541-100. Hence topology elemen
bpresenting an FFBlockType are separated from actual block instances. An instance called Blocks of
onfigurableObjectType is used to implement instantiation rules. Instantiation of blocks is further detdiled”’wit

FC 62769-5. According to the rules defined in IEC 62769-5, the FDI® Server needs to gather inforniation of th
F Directory object in order to be able to create block |nstances This information shall be prowded by the Sca
ethod deflned |n 5. 6 1.7.

OTE 1 IEC 62769-7, defines the argument SendData of the Transfer Method as an, array of Variant. Thi
rguments OPERATION,-BleskTag; INDEX, SUB_INDEX and WriteData defined in the\table are represented 4
htries of the Variant array in the order they are specified above.

OTE 2 IEC 62769-7, defines the argument ReceiveData of the Transfer Method as an array of Variant. Th
rgument ReadData defined in the table is represented as an entry of theariant array in the order specifig
bove.

Hdressed with the arguments INDEX = 4 and SUB_INDEX = 1. The Second view is addressed with the argumen
NDEX = 4 and SUB_INDEX = 2.

OTE 3 Example (for clarification): A block has two views of typesView_4. The first view of type View_4 I

[ (DJCDD'!DU)

o O

[2]

A ServiceError value may be returned with a write operation’

e AnnexGC-fora rlaer-rnnhnn on-how-the communicationservice-araumentsforthe Transfer Method are obtain

flom-the EDD-

Fgumh = otaH?

5.
CH

Method GetPublishedData arguments.

NG

messages that deliver state change notifications such as diagnostic conditions. These messages are mapped to

Ge
co

Si

5.1.5 GetPublishedData

P 1/1 alerts represent unsolicited messages as defined in IEC 62769-7. Table 13 shows t

TE CP 1/1 uses the term alerts to refer to alarms and event messages. These are asynchronous, unsolici

tPublishedData service.\\CP 1/1 also uses the term publish to refer to synchronous, network schedu
mmunication for progésSstvalues. These published messages are not mapped to the GetPublishedData service,

gnature:

GetPublishedData (
(1] ByteString CommunicationRelationId,
pout] String BlockTag,
[out] Bytel[] AlarmEventData,

he

ed
he
ed

oUrTNodeId ATarmEventType,
[out] DateTime TimeStamp,
[out] Int32 ServiceError);


https://iecnorm.com/api/?name=238ab89cd622ca4abb5972a3ca9b1e3d

IEC 62769-101-1:2023 RLV © IEC 2023 -21-

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® Informatien

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 lnformatiop

Model.
TfmeStamp Denotes the time the alarm or event was detected by the device:
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

—

he FDI® Server maintains an Information Model defified” in IEC 62541-100. Hence topology elemen
¢presenting an FFBlockType are separated from actual“block instances. An instance called Blocks of
onfigurableObjectType is used to implement instantiation rules. Instantiation of blocks is further detailed wif
EC 62769-5. According to the rules defined in IEC 82769-5, the FDI® Server needs to gather information of th
F Directory object in order to be able to create blfock instances. This information shall be provided by the Sca
ethod defined in 5.6.1.7. According to IEC 62769-5, the BlockTag argument denoted above is obtained from th

isplayName attribute of the corresponding Block instance within the FDI® Information Model.

o=

o i 1 =
®S O T »n

>

ServiceError value may be returned with a write operation.

OTE 1 IEC 62769-7, defines theargument ReceiveData of the GetPublishedData Method as an array
ariant. The arguments BlockTag,-AlarmEventData and AlarmEventType defined in the table are represented gs
htries of the Variant array in‘the order they are specified above.

o< Z
=

Z

OTE 2 IEC 62769-7,«defines the argument SendData of the Transfer Method as an array of Variant. Thle
rguments OPERATION) BlockTag, INDEX, SUB_INDEX and WriteData defined in the table are represented gs
htries of the Variant array in the order they are specified above.

O Q

b

OTE 3 IEC62769-7, defines the argument ReceiveData of the Transfer Method as an array of Variant. Th
Fgument ReadData defined in the table is represented as an entry of the Variant array in the order specifie
bove.

O Q
o O

5.6.T.6 SetAddress

Table 14 shows the Method SetAddress arguments.

NOTE Modifying the address of a device will have an impact on the communications of a distributed control system
(DCS) if present. Setting the address of a device will take a significant amount of time.
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Signature

SetAddress (

[in] String OPERATION,

[in] UIntlo LinkId,

[in] byte OldAddress,
[in] byte NewAddress,
[in] String NewPDTag

[in] UInt32 Serviceld,
[out] Int32 ServiceError) ;

Table 14 — Method SetAddress arguments

Argument Description

AJPERATION 2@ The argument value indicates the type of addressing operation. The allowed values are
“SETASSIGNMENT”, “CLEARASSIGNMENT”. Argument values given wjth 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 ServerCommuhicationDeviceType (refg
to 5.5.2). 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.

=

dldAddress 2 The argument value holds the current address,of a device. Allowed values are
16...255.
NewAddress The argument value holds the new address,for a device. Allowed values are 0 and

16...247. The value is 0 if the service iS,not being used to change the H1 device’s
address. The argument value is ignered if the OPERATION argument value is
“CLEARASSIGNMENT".

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

Serviceld The service transactioncode establishes the relation between the service request ang
the corresponding response

ServiceError 0: OK / execution finished successfully

-1: SetAddress Failed / canceled by caller

-2: Call Fajled’7 unknown service ID

-3: SetAddress Failed / not initialized

-4: SetAddress Failed / not connected 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 terms of syntax, data type, data format, and so on)

-10: SetAddress Failed / not possible in status connected

a O o700 7 afi 4l OV A ol £ 4+l O ot A ol Moil ol £\ L H s I
L™=\ F-ay jav kv by UcTTITIT O uarc GISUIIIUII[ VTUMAUUTTOOS Ul e OCTIAUUTCTOS WICUTNTUU "Ado  drll GIIGy T varrarit. LI
arguments OPERATION, OldAddress and Linkld defined in the table are represented as entries of the Variant
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
arguments NewAddress and NewPDTag defined in the table are represented as entries of the Variant array in
the order they are specified above.

5.6.1.7 Scan

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

5.6.2 Methods for Gateways

Not supported in this document.
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Annex A
(normative)

Topology scan schema

1 General

The topology scan result schema specified in Annex A describes the CP 1/1 specmc format

Th

Th

J2 Target Namespace

{3 FoundationH1AddressT

{4 FoundationH1ConnectionPointT

neric matching between physical devices connected to the network and the FDI® Sery\
sted Information Model.

e target namespace defined for the scan result is defined by:

s:schema
xmlns:FF=" http://fdi-cooperation.com/2021/FDIJPROFILE/FFH1"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://fdi-cooperation.cgmi2021/FDI/PROFILE/FFHL"
elementFormDefault="unqualified" versiop=_{¥.1.0">

simple type that defines the address structurerfor CP 1/1.
e XML schema for a FoundationH1AddressT type is:

sd:simpleType name="FoundationHlAddressT">
<xsd:restriction baseA"xsd:unsignedByte">
<xsd:minInclusive_value="16"/>
<xsd:maxInclusdiwve value="255"/>
</xsd:restriction>
xsd:simpleType>

compleX type that defines the Connection Point for CP 1/1.

e XML schema for a FoundationH1ConnectionPointT type is:

<xsd:complexType name="FoundationHlConnectionPointT">

<xsd:sequence>
<xsd:element name="Identification"
type="ff:FoundationIdentificationT"/>
<xsd:element name="BlockScanInstance"
type="ff:FoundationBlockIdentificationT" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
<xsd:attribute name="Address" type="ff:FoundationHlAddressT"
use="required"/>
<xsd:attribute name="SIFConnection" type="xsd:boolean"
use="required"/>

hall

le
er
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<xsd:attribute name="OrdinalNumber" type="xsd:unsignedInt"
use="required"/>
</xsd:complexType>

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

Table A.1 — Attributes of FoundationH1ConnectionPointT

Attribute Description
AdlebD TiIU Ai.i.llbui.U vqiuc ilUidb “IU dUIUIIUbb UI’ “IU IIU:.WUI:’\ bUIIIIUbi.UUI UIUViL:U.
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 mukltiple
Scanltem elements.

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

Table A.2 — Elements of FoundationH1ConnectionPointT

Element Description

Identification The element data holds the devicedype identification data. Compared to
the Information Model (IEC 62769-5)'the ConnectionPoint does not
contain or refer to the device type identification data. But in order to

support the FDI® host systém in finding the package that matches the
connected device this schema associates the device type identification
with the ConnectionPoint.

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

AJ5 FoundationH1NetworkT
A complex type that defines the network for CP 1/1.
The XML schema for a FoundationH1NetworkT type is:

<xsd:complexType name="FoundationHlNetworkT">
<xsd:sequelice>
<xsd:&lement name="ConnectionPoint"
type="ff:FoundationHlConnectionPointT"
maxOccurs="unbounded"/>
<Axgsd:sequence>
</|xg'd: complexType>

The elements of a FoundationH1NetworkT type are described in Table A.3.

Table A.3 — Elements of FoundationH1NetworkT

Element Description

ConnectionPoint CP 1/1 Connection Point.

A.6 Network

The root element that is used to return the scan result of a CP 1/1 network.
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The XML schema for a Network element is:

<xsd:element name="Network" type="ff:FoundationHlNetworkT"/>

A.7 FoundationBlockldentificationT

A complex type that defines the block instance information of the scanned device.

The XML schema for a FoundationBlockldentificationT h/pn is:

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

THe attributes 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
instance to be created within the\FDI® Server IM.

DDIltem This attribute is used to find‘the correct block type of a block instance to

be created within the FDI®Server IM. The block type is looked up within
the SupportedTypes«Folder in the Blocks component of a DeviceType.

DirectoryPosition This attribute denotes the relative position of the block instance within
the Directory object. The first block instance has a value of 0. See block
instantiation’tules in IEC 62769-5.

A8 FoundationldentificationT

A pomplex type that defin€s'the content corresponds to the FunctionalGroup Identification.
ThHe XML schema fora*FoundationldentificationT type is:

<xsd:complexType name="FoundationIdentificationT">

<xsd:aftxibute name="MANUFAC ID" type="xsd:unsignedInt"
useF"required" />

<xsdrattribute name="DEV TYPE" type="xsd:unsignedShort"
use="required"/>

<Xsd:attribute name="DEV REV" type="xsd:unsignedShort"
use="optional"/>

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

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

<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"/>
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<xsd:attribute name="FD VER" type="xsd:unsignedShort"
use="optional"/>
<xs:attribute name="DeviceTag" type="xs:string" use="optional"
<xs:attribute name="BLOCK INDEX" type="xs:unsignedShort"
use="optional" />

</xsd:complexType>

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

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 resourge.
Conditional: Shall be available if the device exposes a'klnction 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 usage of this parameter presumes the COMPATIBILITY_REV
value of the replacing device should be equal to or lower than the
DEV_REV value of the'réplaced device.

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

SIF_ITK_VER SIF ITK Profiles\Number

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

Diagnastics specification that this device was designed for.

DeviceTag Device Tag

BLOCK_INDEX Bfock index



https://iecnorm.com/api/?name=238ab89cd622ca4abb5972a3ca9b1e3d

B.

Direct Access Services specified in IEC 62769-2 enable the User Interface Plug-in (UIP) to
di f i i
b

Se

cojnvey protocol specific information. The protocol specifics shall be captured. in” an XI

dog

B.)2 receiveData

An

argument receiveData.
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Annex B
(normative)

Transfer service parameters

1 General

tween a device and a UIP may not be. reflected in the Information Model. The |IEC 62769
fined interface IDirectAccess corresponds to the IEC 62769-2 specified Direct//Aece
rvices. Interface IDirectAccess defined functions BeginTransfer and EndTransferrneeded

cument.

element contains data that is returned through IDirectAccess ‘function Transfer defin

e XML schema for a receiveData element is:

sd:element name="receiveData">
<xsd:complexType>
<xsd:complexContent>
<xsd:extension base="ff:TrahsferResultDataT">
<xsd:sequence>
<xsd:element name<"ResponseCode"
type="ff:ResponseCodeT" minOccurs="0"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContemt>
</xsd:complexType>

ed

</|[xsd:element>
The elements of a receiveData 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"/>

<l E | LiAvvanSasizaknili]
St T T ot ot WIS T IS

<xsd:enumeration value="GETOD"/>
</xsd:restriction>
</|xsd:simpleType>

THe enumeration values of a 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 todEC 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 ResponseCodeT\type is:

<ysd:complexType name="ResponseCodeT">

<xsd:attribute name="ErrorClass" type="xsd:unsignedShort"
use="required" /¥

<xsd:attribute n@me="AdditionalCode" type="xsd:short"
use="optional"™/>

<xsd:attributesname="AdditionalDescription" type="xsd:string"
use="optional"/>

</[xsd:complexType>

THhe attributes of a ResponseCodeT type are described in Table B.3.

Table B.3 — Attributes of ResponseCodeT

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 to Transfer
defined recievedData return value.
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The XML schema for a TransferResultDataT type is:

<xsd:complexType name="TransferResultDataT">
<xsd:attribute name="DATA" type="xsd:hexBinary" use="optional"/>
</xsd:complexType>

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

Table B.4 — Attributes of TransferResultDataT

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 Trans

deffined argument sendData.
ThHe XML schema for a TransferSendDataT type is:

<¥sd:complexType name="TransferSendDataT">

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

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

<xsd:attribute name="OD_ SUB INDEX" type="xsd:unsignedInt"
use="required"/>

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

</|lxsd:complexType>

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

Table B.5 — Attributes of TransferSendDataT

Attribute Description
PERATION Data transfer operation

O

(@]

D_INDEX Object dictionary index relative to the Function Block application

O

D_SUB_INBREX 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 a 1-relative value shall be passed with this attribute.

To address the parameter of type RECORD or ARRAY as a whole a
value of 0 shall be passed with this attribute

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.

er
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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
5.6.1.4) are obtained from COMMAND elements associated to the VARIABLE element. For
variable read or write access the FDI® server-shall will obtain the related COMMAND description
and obtain the communication service arguments for the Transfer Method from the attributes of

thi
Si

ad
SO|

Th

means within the CPF1 EDD profile grammar to define a COMMAND item:

Th

Th

Th

parameter by the FDI® (EDD) engine when a.block is loaded by the engine.

NQ
du

Fd

each member of the RECORD or(ARRAY. This is to ease operation for the FDI® Server.

w
Su
IE

by

BI
ing
IE

e COMMAND description via name matching.

nce the CPF1 EDD profile does not provide a COMMAND EDD item this approach“requir
ditional considerations. In order to keep the FDI® Server as generic as possible the-followi
lution is proposed.

e COMMAND construct is introduced but only at a virtual level. This means there will be

e COMMAND item will have the following attributes:

INDEX
SUB_INDEX

e COMMAND item-shall-be is related to the PARAMETER of the block.

e COMMAND item representation will be created automatically (on the fly) for each blo

TE With today’s EDD services the creation of\the COMMAND items for PARAMETERs can be accomplish
ing ddi_get_item() for the block when the list.af parameters is created.

r parameters of the type RECORDor ARRAY COMMAND DD, items-shall will be created

nen the EDD is loaded.'by the FDI® Server, the BlockTypes are created within t
pportedTypes Folder.in“the Blocks component of the DeviceType (see IEC 62769-5 a
C 62541-100). For.each parameter of the BlockType, the COMMAND description is provid
the FDI® (EDD)(engine.

bck instanees*are created with the result of the Scan Method as described in 5.6.1.7. Blo
tances rare created as (child) components of the Blocks component. According
C 62769-5, the DisplayName of the Block instance is the BlockTag.

or

he
nd
ed

ck
to

Fa

r variable read or write access the FDI® Server-shall will obtain the communication servi

ce

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-shal will be used.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIELD DEVICE INTEGRATION (FDI®) —

Part 101-1: Profiles — Foundation Fieldbus H1

1)

2)

3)

4)

5)

6)

7)

8)

9)

IE

enfterprise systems, of IEC technical committee 65: Industrial-process measurement, cont

an

Th

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization eompris
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote/internatio
co-operation on all questions concerning standardization in the electrical and electronic fields..To this end 3
in addition to other activities, IEC publishes International Standards, Technical Specifications, Ffechnical Repo
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). TH
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt W
may participate in this preparatory work. International, governmental and non-governmental organizations liais
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization

The formal decisions or agreements of IEC on technical matters express, as neafly as possible, an internatio
consensus of opinion on the relevant subjects since each technical committee has representation from
interested IEC National Committees.

IEC Publications have the form of recommendations for internationalluse and are accepted by IEC Natio
Committees in that sense. While all reasonable efforts are made tolensure that the technical content of |
Publications is accurate, IEC cannot be held responsible for the“way in which they are used or for 4
misinterpretation by any end user.

In order to promote international uniformity, IEC National~Committees undertake to apply IEC Publicatig
transparently to the maximum extent possible in their natiohal’and regional publications. Any divergence betwd
any IEC Publication and the corresponding national or.regional publication shall be clearly indicated in the latf

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conforni
assessment services and, in some areas, accessyto |[EC marks of conformity. IEC is not responsible for 2
services carried out by independent certification(bodies.

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

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts g
members of its technical committees and IEC National Committees for any personal injury, property damage
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) 4
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other |
Publications.

Attention is drawn to the Narmative references cited in this publication. Use of the referenced publications
indispensable for the carrect application of this publication.

Attention is drawn to-the possibility that some of the elements of this IEC Publication may be the subject of pat
rights. IEC shall not'be held responsible for identifying any or all such patent rights.

C 62769-101-1 has been prepared by subcommittee 65E: Devices and integration

d automation. It is an International Standard.

Standardization (ISO) in accordance with conditions determined by agreement between the two organizationg.

ng
hal
nd
ts,
eir
ith
ng
for

hal
all

hal
EC

ny

ns
en

ity
ny

nd
or
nd
FC

is

ent

in
rol

is.third edition cancels and replaces the second edition published in 2020. This editi

co

nstitutes a technical revision.

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

ed
a)
b)
c)
d)
e)

ition:
updated Transfer service;
added OPERATION “GETOD” and “GETDEVICETYPEINFO”;
added DeviceTag and Block_Index to FoundationldentificationT and Target;
removed arguments “BlockTag” and “Serviceld”;
changed content type of CFF file to application/vnd.ff.cff.
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The text of this International Standard is based on the following documents:

Draft Report on voting

65E/860/CDV 65E/917/RVC

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

T

Th

acicordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement)-availal

at

described in greater detail at www.iec.ch/standardsdev/publications.

A

inlegration (FDI®), can be found on the IEC website.

Th

stability date indicated on the IEC website under "http://webstorériec.ch" in the data related
th¢ specific document. At this date, the document will be

is document was drafted in accordance with ISO/IEC Directives, Part 2, and developéed

www.iec.ch/members_experts/refdocs. The main document types developed-by IEC 3

list of all parts in the IEC 62769 series, published under the general“title Field device

e committee has decided that the contents of this document will remain unchanged until the

reconfirmed,
withdrawn,
replaced by a revised edition, or

amended.

to
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FIELD DEVICE INTEGRATION (FDI®) —

Part 101-1: Profiles — Foundation Fieldbus H1

Scope

23

Th
(F

2

Th
co|
Fa

DUNDATION™ Fieldbus H1)2.

Normative references

r undated references, the latest edition of the referenced decument (including a

amendments) applies.

IE
Af

IE

IE
fo

IE
fie

IE
pr

IE
IE
IE

IE

C 61158-5-9:2014, Industrial communication networks — Fieldbus specifications — Part 5
plication layer service definition — Type 9 elements

C 61784-1, Industrial communication networks — Profiles — Part 1: Fieldbus Profiles

C 61784-2, Industrial communication networks ~Profiles — Part 2: Additional fieldbus profi
" real-time networks based on ISO/IEC 8802-3

ldbuses — General rules and profile definitions

C 61804 (all parts), Devices and, integration in enterprise systems — Function blocks (FB)
bcess control and electronic device description language (EDDL)

C 62541-100:-2015, ORGC unified architecture — Part 100: Device Interface
C 62769-2, Field(device integration (FDI®) — Part 2: Client
C 62769-3,.Field device integration (FDI®) — Part 3: Server

C 62769-4, Field device integration (FDI®) — Part 4: FDI® Packages

is part of IEC 62769 specifies an FDI®! profile of IEC 62769 for IEC 61784-1_CP\1/1

e following documents are referred to in the text in such a way that some or all of their contgnt
nstitutes requirements of this document. For dated references, only the‘edition cited appligs.

ny

9:

C 61784-3:2021, Industrial communication networks — Profiles — Part 3: Functional saféety

for

IE

IEC 62769-6, Field device integration (FDI®) — Part 6: Technology Mapping

FDI is a registered trademark of the non-profit organization Fieldbus Foundation, Inc. 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 requi
permission of the trade name holder.

res

FOUNDATION™ Fieldbus is the trade name of the non-profit consortium Fieldbus Foundation. This information is
given for the convenience of users of this standard 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.
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IEC 62769-7, Field device integration (FDI®) — Part 7: Communication Devices

3 Terms, definitions, abbreviated terms and acronyms

3.1 Terms and definitions

For the purposes of this document, the terms and definitions listed in the normative references
given in Clause 2 apply.

ISP and IEC maintain terminology databases for use in standardization at the following
addresses:

e [ IEC Electropedia: available at http://www.electropedia.org/

e [ ISO Online browsing platform: available at http:www.iso.org/obp
3.2 Abbreviated terms and acronyms

Fdr the purposes of this document, the following abbreviations apply:

CFF common file format

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

CPF communication profile family (see IEC.61784-1 or IEC 61784-2)
EDD Electronic Device Description (see TEC 61804 series)

EDDL Electronic Device Description language (see IEC 61804 series)
FB function block

IM Information Model

SMIB system management information base

VFD virtual field device

4 | Conventions

4, EDDL syntax

THis document'specifies content for the EDD component that is part of an FDI® Communicatipn
Pdckage. EDDL syntax uses the font Courier New. EDDL syntax is used for method signature,
variables-data structure and component declarations.

4.2 XML syntax

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

Example: <xsd:simpleType name="Example">.
4.3 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
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e FDI® Client, or
e FDI® Server.

Some of these terms are compound terms such as:

e Communication Servers, or

e Profile Package.

Parameter names or attributes are concatenated to a single term, where the original terms start

in thistermwith-a r\gpifal letter stich as-:

e | ProtocolSupportFile, or

e | ProtocolType.

Pgrameter names or attributes can also be constructed by using an underscorecharacter|to
cojncatenate two or more terms such as:

e | PROFILE_ID, or
o [ Profibus_PA_Network.

5| Profile for CP 1/1 (FOUNDATION™ H1)

5. General

THis profile specifies the protocol specifics nééded for FDI® Packages describihg
communication servers, gateways and devices.

Arnnex B defines the XML schema for Direct Aceess Services. Annex C provides an overview|of
mapping PROFIBUS standard parameters to@/PA DIM.

5.2 Catalog profile

5.2.1 Protocol support file (Capability File)

Egch CP 1/1 FDI® Device.Package shall contain a capability file. The capability file part
déescribed in Table 1.

S

Table 1 — Capability File part

Parameter Description
Content Type: application/vnd.ff.cff
Root Namespace: Not applicable
Slource-Relationship: http://fdi-cooperation.com/2010/relationships/attachment-protocol

5.2.2 CommunicationProfile definition

IEC 62769-4 defines a CommunicationProfileT string type for the Catalog XML schema. Table 2
defines the CP 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
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5.2.3 Profile device

No

t supported in this document.

5.2.4 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.

Th

pdrts shall be set to 0.

EXIAMPLE For ITK_VER 5, the value for InterfaceT is 5.0.0.
5.3 Associating a Package with a CP 1/1 device
5.3.1 Device type identification mapping

CP 1/1 device types are uniquely identified by the parameters MANUFAC_ID, DEVICE_TYI}
and DEV_REV found in the Resource Block. These parameters_ate'used to associate a giv
device instance to an FDI® Device Package. These parameters are mapped to the FDI® Devi

P3

e major version part of VersionT shall be set to the ITK_VER parameter. The minor and buil

ckage Catalog according to Table 3.

Table 3 — Device type catalog mapping

ds

Catalog Element CP Mapping
Manufacturer element of InterfaceT (IEC 62769-4) MANUFAC_ID
String format “Oxdddd” where dddd is the
MANUFAC_ID number in hexadecimal format.
DeviceModel element of InterfaceT (IEC 62769:4) DEVICE_TYPE
String format “Oxdddd” where dddd is the
DEVICE_TYPE number in hexadecimal format.
DeviceRevision element DEV_REV
L|stOfSupportedDeviceRevisionsT\(IEC 62769-4) ) ) .
String format “x.0.0” where x is the DEV_REV in
decimal format (no leading zeros).

5.3.2 Device type revision mapping

E4
C(
vel
FO

ch devicée/type is identified according to 5.3.1. A device may also include a parame
DMPATIBILITY_REV from the Resource Block. This parameter specifies the lowest devi
rsiop-(DEV_REV) that a new device can replace while maintaining compatibility with a pr
I®.Device Package.

er
ce
or

5.4 Information Model mapping

5.4.1 ProtocolType definition

Table 4 defines the ProtocolType used to identify CP 1/1 network communications.
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Table 4 — ProtocolType Foundation_H1 definition

Attribute Value
BrowseName Foundation_H1
IsAbstract False
References NodeClass BrowseName DataType TypeDefinition ModellingRule

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

4.2 DeviceType mapping

ch device type inherits the properties of the DeviceType. The mapping of the, inherit
pperties from the DeviceType is defined in Table 5.

Table 5 — Inherited DeviceType Property mapping

ed

Property CP Mapping

SlerialNumber DEV_ID (System Management Information Base)

RlevisionCounter -1 (not defined)

Manufacturer String obtained/ffom FDI® package catalog
(ManufacturefName from PackageT)

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

DeviceManual entry,text string (not supported) 2

DeviceRevision DEV_REV (Resource Block)

SloftwareRevision SOFTWARE_REYV (if available, otherwise empty
string)

HardwareRevision HARDWARE_REYV (if available, otherwise empty
string)

[

Device manuals are exposed as attachments of the FDI® Device Package.

AS
M
Fu
TH

4.3 FunctionalGroup.ldentification definition

defined in IEC 62541-100, each device representation in the FDI® Server hosted Informati

nctionalGroup_organizes variables found in the Resource Block of the device type instang
e FunctionalGroup Identification for CP 1/1 is defined in Table 6.

on

pbdel shall caontain a protocol specific FunctionalGroup called Identification. This

e.
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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
JOMPATIBILITY_REV Ulnt8 Optional
GAPABILITY_LEV UInt8 Optional
ITK_VER Uint16 Mandatory
SIF_ITK_VER Uint16 Optional
FD_VER Uint16 Optional
DeviceTag String Optional
Bllock_index Uint16 Optional

5.4.4

BlockType property mapping

CP 1/1 device types are block-oriented according to IEC 62541-100. IEC 62769-5 specifies t
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
Tgble 7.
Table 7 — Inherited BlockType property mapping
Property CP Mapping (Block ParameterSet)

RevisionCounter ST_REV

AlctualMode MODE_BLK.ACTUAL

PermittedMode MODE_BLK.PERMITTED

NormalMode MODE_BLK.NORMAL

TargetMode MODE_BLK.TARGET
5.4.5 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 browse name of the parameters found in the PARAMETERS and LOCAL_PARAMETERS
is the member name in the respective lists. For example, ST _REV is the browse name of the
Static Revision parameter. LIST_ITEMS do not have member names; therefore the browse
name of each LIST in the LIST_ITEMS is the item name of the list.

5.5 Topology elements

5.5.1

ConnectionPoint definition

The ConnectionPoint type ConnectionPoint_Foundation_H1 shall be used to identify CP 1/1
network communication and is defined in Table 8. The ConnectionPoint_Foundation _H1 type is
a sub type of the abstract type ConnectionPointType defined in IEC 62541-100.
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The Address property shall be the H1 node address.

The OrdinalNumber property reflects the position of the VFD within the SMIB VFD list. For
devices exposing multiple FB VFDs, the OrdinalNumber property is mandatory to address the
FB VFD. For devices with a single FB VFD, the OrdinalNumber property can be omitted. Devices
exposed as instances of type DeviceType define their connection points as components. Hence
Devices with multiple FB VFDs shall contain multiple Connection Points, one per FB VFD.

The SIFConnection property denotes whether a safety instrumented function (SIF) connection
is necessary or not according to the functional safety profile (IEC 61784-3:2021, Clause 6).
CHP 1/1 devices that implement the functional safety profile shall have a connection point aqd a
component that has set this property to true. Devices supporting standard connections and §IF
connections shall expose two Connections Points as components.

Table 8 — ConnectionPointType ConnectionPoint_Foundation_H1 definition

Attribute Value
BrowseName ConnnectionPoint_Foundation_H1
I§Abstract False

References NodeClass BrowseName DataType TypeDefinition ModellingRulg
Imherits the properties of ConnectionPointType defined in IEC 62541-100
HasProperty Variable Address Byte PropertyType Mandatory
HasProperty Variable OrdinalNumber Int32 PropertyType Optional
HasProperty Variable SIFConnection Boaléan PropertyType Optiona

ThHe ConnectionPoint type ConnectionPoint Foundation_H1 shall be described by an EDD
eleément contained in a Communication Dévice 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 namgd
Fqundation_H1_ConnectionPoint_Properties.

CJMPONENT Connectionkqgint Foundation HI1
{
LABEL "Foundation "H1 Connection point";
CLASSIFICATION..NETWORK CONNECTION POINT;

CAN_ DELETE FALSE;

PROTOCOL Foundation HI;

CONNECTIQNMPOINT Foundation H1 ConnectionPoint Properties;

VARIABLE Address

LABEL "H1l Node address":

HELP "Address of the H1 Node";
CLASS DEVICE;

TYPE UNSIGNED_INTEGER
{

(1)

MIN VALUE 16;
MAX VALUE 255;

}
HANDLING READ & WRITE;

VARIABLE OrdinalNumber
{

LABEL "OrdinalNumber address property";
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HELP "OrdinalNumber property to address the Function Block

Application”;

CLASS DEVICE;
TYPE UNSIGNED INTEGER (4);
HANDLING READ & WRITE;

VARIABLE SIFConnection

{

CJLLECTION Foundation H1 ConnectionPoint Properties

5.

Adcording to IEC 62769-7 each FDI® -Communication Package shall contain an EDD elemg

describing the device. The following EDDL source code is an example describing an FO
Cgommunication Server.

CJMPONENT Foundatiom M}l Communication Server

{

Sdrver";

}

LABEL "SIFConnection address property";

HELP "Connection wvoint sunwoorts STE Connectiong-.
T ™T 7

CLASS DEVICE;

TYPE ENUMERATED (1)

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

}

HANDLING READ & WRITE;

LABEL "FF H1 Connection Point data";

MEMBERS

{
CONNECTION_POINT_ADDRESS, Address;
CONNECTION_POINT_ORDINALNUMBER, Ordina¥Number;
CONNECTION POINT SIFCONNECTION , SI¥ECGonnection;

}

b.2 Communication Device definition

LABEL "Foundatien Hl1 communication server",
PRODUCT URI [!"irn:Fieldbus Foundation:Foundation H1 Communication

CAN_ DELETENTRUE;

CLASSTFLEATION NETWORK COMPONENT;
COMPONENT RELATIONS

{

Feindation H1 Communication Device Setup

nt
|®

}

COMPONENT 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,;
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VARIABLE LinkId

{

Sd¢mantics of the EDDL constructs shown with the EDDL source code above are-described
C 62769-7. The EDDL COMPONENT will be utilized by the FDI® sefver and FOI®
Cgmmunication Server to create an instance of type CommunicationServerTypé as describ

IE

n

Th
In{
as

Ad

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;
)

23

HANDLING READ & WRITE;

IEC 62769-7.

e Linkld VARIABLE holds the address value for a Communicationidevice instance. In t
ormation model the Linkld will be represented as an instance of BaseDataVariableType a
a component of the ParameterSet of the communication device\

in

he
nd

cording to IEC 62769-7, each FDI® Communication Package shall contain at least one EIDD

el¢ment describing at least one Communication Device camponent. The following EDDL source

CO

C(Q
{

de is an example for a communication device.

MPONENT Foundation H1 Communicatign ‘Device

LABEL "Foundation H1 communication device";

CAN_ DELETE TRUE;

CLASSIFICATION NETWORK COMPONENT;

COMPONENT RELATIONS

{
Foundation H1l Service-Provider Relation

}

MPONENT RELATION Foundation Hl Service Provider Relation

LABEL "Fourldation Hl1 communication service provider”;

RELATION, TYPE CHILD COMPONENT;

COMPONENTS

{
Foundation Hl 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 62769-7. The EDDL COMPONENT will be utilized by the FDI® server and FDI®
Communication Server to create an instance of type ServerCommunicationDeviceType as

de

scribed in IEC 62769-7.

An instance of ServerCommunicationDeviceType shall contain the following parameter(s) with

its

ParameterSet. Table 9 shows the definition of Communication device ParameterSet.
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Table 9 — Communication device ParameterSet definition

Attribute Value
BrowseName ParameterSet
References NodeClass BrowseName DataType TypeDefinition ModellingRule

See IEC 62541-100:-2015, 5.2.

HasTypeDefinition | ObjectType | BaseObjectType

HasComponent Variable Linkld Uint16 BaseDataVariable Mandatory

Type
Cl

H

hsComponent Variable <Parameterldentifier> BaseDataVariable Mandatory=
Type Placeholder

Th
Cq
Int
Se
Int

Th
C(

5.

Ad

element describing at least one communication” service provider component. The followi

=

TH
Cq

e Linkld parameter is an addressing parameter distinguishing multiple H1 'kinks. If an FD
mmunication Server supports multiple physical H1 Links these are-mapped within t
ormation Model to multiple communication device instances. If the"FDI® Communicati
rver supports only one H1 Link it shall define only one communication device within t
ormation Model. The value of the variable can be set to 0 in thiscase.

e EDD declaration of the variable Linkld is with the(ADDRESSING attribute of t
DMPONENT_RELATION of the FDI® Communication Servér definition (see 5.5.2).

6.3 Communication service provider definition
cording to IEC 62769-7 each FDI® Communication Package shall contain at least one E[

DL source code is an example for a CP 1/1*communication service provider component.

e component reference ConnectiohPoint_Foundation_H1 corresponds to the relat
nnection Point definition in 5.5.1.

MPONENT Foundation Hl; Service Provider

LABEL "Foundation( Hl communication service provider";
CAN DELETE FALSEY

CLASSIFICATIONGNETWORK COMMUNICATION SERVICE PROVIDER;
COMPONENT RELATIONS

{

Foundafion H1l Connection Point Relation

}
BYTE_OQRDER BIG ENDIAN;

1®
he

of
he

he

DD

[
o

CC

MDOMNTDNT DL T AT O
TITT-CINETIN T

{

P o O ™

-
FoundatioH_Hl_Service_Provider_Connection_Point_Relation

LABEL "Relation between communication service provider and

connection point";

RELATION TYPE CHILD COMPONENT;
ADDRESSING {Address}
COMPONENTS
{
ConnectionPoint Foundation H1{ AUTO_CREATE 1;}
}
MINIMUM NUMBER 1;
MAXIMUM NUMBER 1;
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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 to create an instance of type ServerCommunicationServiceType as
described in IEC 62769-7.

5.5.4 Network definition

According to IEC 62769-7 each FDI® Communication Package shall contain at least one EDD
element describing one Network for each of the protocols that are supported by the
Communication Device. The definition supports the network topology engineering.

CJMPONENT Network Foundation HI1
{
LABEL "Foundation H1 Network";
CAN DELETE TRUE;
CLASSIFICATION NETWORK;
PROTOCOL Foundation HI1
COMPONENT RELATIONS
{
Foundation H1 Network Connection Point Relation

}

CJMPONENT RELATION Foundation H1 Network Connection Point Relation

LABEL "Relation between network and connéction point";

RELATION TYPE CHILD COMPONENT;

ADDRESSING {Address}

COMPONENTS

{
ConnectionPoint Foundation HI1

}

MINIMUM NUMBER 1;

MAXIMUM NUMBER 32;

Samantics 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 apd
FDI® Communication Servér to create an instance of type NetworkType as described |in
IEC 62541-100.

5.6 Methods
5.6.1 Methods for FDI® Communication Servers

5.6.1.1 General

THe\FDI® Communication Server shall implement the services according to the methpd
signatures described in 5.6.1 and according to the Information Model.

5.6.1.2 Connect

Table 10 shows the Method Connect arguments. The connect transaction may need a significant
amout of time since configuration of communication endpoints is involved. Ensure the OPC UA
timeout is configured appropriately (e.g. 30 seconds).
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Signature:
Connect (
[in] ByteString CommunicationRelationId,
[in] UIntlo LinkId
[in] byte Address,
[in] Int32 OrdinalNumber
[in] Boolean SIFConnection
[out] Int32 ServiceError) ;
Table 10 — Method Connect arguments
Argument Description

JommunicationRelationld

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 allows finding the direct parent-child relation.

Ljnkld

The argument name shall match with the corresponding BrowseName of the
Variable defined as a component of an instance.6f'type
ServerCommunicationDeviceType (refer to 5.5.2)) 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.

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.

QrdinalNumber

The argument name shall mateh with the corresponding attribute name

defined for the ConnectionPoint which is described by a corresponding EDD
element specified in 5.58/ The argument value holds the OrdinalNumber. Th
OrdinalNumber is the ‘pesition of the VFD within the SMIB VFD list. If a value
0 is passed with thissargument the first FB VFD is selected.

o

§IFConnection

The argument nameé shall match with the corresponding attribute name
defined for the\GonnectionPoint which is described by a corresponding EDD
element specified in 5.5.1.

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

ServiceError

0:10K) / execution finished, connection established successfully
={."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

Q Z

OTE\_IEC 62769-7 defines the argument AddressData of the Connect Method as an array of Variant. Thle
ddress arguments deflned with the table are represented as entr|es of the Var|ant array in the order they are

the Connect Method stores the resulting data The DeV|ceInformat|on argument is def|ned as an array of Varlant
The Devicelnformation argument is not used.
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5.6.1.3 Disconnect

Table 11 shows the Method Disconnect arguments.

Signature:
Disconnect (

[in] ByteString CommunicationRelationId,
[out] UInt32 ServiceError)

Table 11 — Method Disconnect arguments

Argument Description

JommunicationRelationld 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 allows finding the direct parent-child relation!

ServiceError 0: OK / disconnect finished successfully
-1: Disconnect Failed / no existing communiCation relation

-2: Disconnect Failed / invalid communieation relation identifier

5.6.1.4 Transfer

Tgble 12 shows the Method Transfer arguments.

Signature
Transfer (

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

[in] UInt32 INDEX,

[in] UInt32 SUB_INDEX,

[in] ByteString WriteData,

[out] ByteStringReadData,

[out] nt32 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”, “GETOD”, “GETDEVICETYPEINFO" and
“VIEW_READ”.
When BlockTag is used, the INDEX argument should be a block related,
refative dex.

INDEX OPERATION indicates “READ”, “GETOD” or “WRITE":
The argument denotes the absolute index of the parameter being addressed.
OPERATION indicates “VIEW_READ”:
The argument denotes the view identifier in a range from 1 to 4.°For instance
a value of 1 requests that View_1 shall be read. Multiple View_ 3 or View_4
objects are identified by the INDEX and the SUB_INDEX argument.
OPERATION indicates “GETDEVICETYPEINFO”:
The argument is not relevant.

SUB_INDEX OPERATION indicates “READ” or “WRITE”:
The argument denotes the subindex of a member of the parameter being
addressed if the parameter is of type RECORD or ARRAY.
To address a simple parameter a value.of 0 shall be passed with this
argument.
To address a specific member of 3'‘parameter of type RECORD or ARRAY a |l
relative value shall be passed with this argument.
To address the parameterjofAype RECORD or ARRAY as a whole a value of
0 shall be passed with.this argument.
OPERATION indicdtes*VIEW_READ”:
The argument addresses a View_3 or View_4 if multiple views of that type
exist. The argument shall be 0 if 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-address the specific view.
OPERATION indicates “GETOD” or “GETDEVICETYPEINFO”:
The\argument is not relevant.

WriteData 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
indicates “READ”, “GETOD”, “GETDEVICETYPEINFO" or a “VIEW_READ” .

ReadData With this argument the read data byte stream is returned as byte array.
Encoding of integers shall follow the rules defined in IEC 62541-6. The
argument shall be ignored if OPERATION indicates "WRITE”.

ServiceError 0: OK / execution finished
-1: Transfer Failed / canceled by caller
-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 2

-10: Transfer Failed / write is prohibited by write lock switch or write lock
Function Block for SIS devices 2

-11: Transfer Failed / data value is never writeable @

-13: Invalid INDEX, SUB_INDEX argument provided with a “VIEW_READ”
transfer
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N

N

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 wit

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 5.6.1.7.

OTE 1 IEC 62769-7, defines the argument SendData of the Transfer Method as an array of Variant. Th

arguments OPERATION, INDEX, SUB_INDEX and WriteData defined in the table are represented as entries of
the Variant array in the order they are specified above.

OTE 2 1EC 827890 7 defines-the. arnnmnn} ReceivebData—of-the—TransferMethod—as—an—arrav—of\atriant—F-
J

h

e

)

a

N

=9

)

rgument ReadData deflned in the table is represented as an entry of the Variant array in the order specifie
bove.

OTE 3 Example (for clarification): A block has two views of type View_4. The first view of type)View_4

pdressed with the arguments INDEX = 4 and SUB_INDEX = 1. The second view is addressed with the argumen{s

NDEX = 4 and SUB_INDEX = 2.

[}

S

A ServiceError value may be returned with a write operation.

5.
CH

Method GetPublishedData arguments.

NG

messages that deliver state change notifications such as diagnostic eenditions. These messages are mapped to

Gel
co

Si

5.1.5 GetPublishedData

P 1/1 alerts represent unsolicited messages as defined in IEC-62769-7. Table 13 shows t

TE CP 1/1 uses the term alerts to refer to alarms and event meSsages. These are asynchronous, unsolici

tPublishedData service. CP 1/1 also uses the term publish to refer to synchronous, network schedu
nmunication for process values. These published messages“are not mapped to the GetPublishedData service,

gnature:

GetPublishedData (
[in] ByteString CommunicatdionRelationId,
[ ] String BlockTag,
[ ] Byte[] AlarmEvehtData,
[out] Nodeld AlarmEgentType,
[ ] DateTime TimeStamp,
[ ] Int32 SexviiceError):;

ed
he
ed
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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® Informatien

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 lnformatiop

Model.
TfmeStamp Denotes the time the alarm or event was detected by the device:
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

—

he FDI® Server maintains an Information Model defified” in IEC 62541-100. Hence topology elemen
¢presenting an FFBlockType are separated from actual“block instances. An instance called Blocks of
onfigurableObjectType is used to implement instantiation rules. Instantiation of blocks is further detailed wif
EC 62769-5. According to the rules defined in IEC 82769-5, the FDI® Server needs to gather information of th
F Directory object in order to be able to create blfock instances. This information shall be provided by the Sca
ethod defined in 5.6.1.7. According to IEC 62769-5, the BlockTag argument denoted above is obtained from th

isplayName attribute of the corresponding Block instance within the FDI® Information Model.

o=

o i 1 =
®S O T »n

>

ServiceError value may be returned with a write operation.

OTE 1 IEC 62769-7, defines theargument ReceiveData of the GetPublishedData Method as an array
ariant. The arguments BlockTag,-AlarmEventData and AlarmEventType defined in the table are represented gs
htries of the Variant array in‘the order they are specified above.

o< Z
=

Z

OTE 2 IEC 62769-7,«defines the argument SendData of the Transfer Method as an array of Variant. Thle
rguments OPERATION) BlockTag, INDEX, SUB_INDEX and WriteData defined in the table are represented gs
htries of the Variant array in the order they are specified above.

O Q

b

OTE 3 IEC62769-7, defines the argument ReceiveData of the Transfer Method as an array of Variant. Th
Fgument ReadData defined in the table is represented as an entry of the Variant array in the order specifie
bove.

O QO
o O

5.6.T.6 SetAddress

Table 14 shows the Method SetAddress arguments.

NOTE Modifying the address of a device will have an impact on the communications of a distributed control system
(DCS) if present. Setting the address of a device will take a significant amount of time.
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Signature
SetAddress (

[in] String OPERATION,
[in] UIntlo LinkId,
[in] byte OldAddress,
[in] byte NewAddress,
[in] String NewPDTag
[in] UInt32 Serviceld,
[out] Int32 ServiceError) ;

Table 14 — Method SetAddress arguments

Argument Description

AJPERATION 2@ The argument value indicates the type of addressing operation. The allowed values are
“SETASSIGNMENT”, “CLEARASSIGNMENT”. Argument values given wjth 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 ServerCommuhicationDeviceType (refg
to 5.5.2). 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.

=

dldAddress 2 The argument value holds the current address,of a device. Allowed values are
16...255.
NewAddress The argument value holds the new address,for a device. Allowed values are 0 and

16...247. The value is 0 if the service iS,not being used to change the H1 device’s
address. The argument value is ignered if the OPERATION argument value is
“CLEARASSIGNMENT".

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

Serviceld The service transactioncode establishes the relation between the service request ang
the corresponding response

ServiceError 0: OK / execution finished successfully

-1: SetAddress Failed / canceled by caller

-2: Call Fajled’7 unknown service ID

-3: SetAddress Failed / not initialized

-4: SetAddress Failed / not connected 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 terms of syntax, data type, data format, and so on)

-10: SetAddress Failed / not possible in status connected

a O o700 7 afi 4l OV A ol £ 4+l O ot A ol Moil ol £\ L H s I
L™=\ F-ay jav kv by UcTTITIT O uarc GISUIIIUII[ VTUMAUUTTOOS Ul e OCTIAUUTCTOS WICUTNTUU "Ado  drll GIIGy T varrarit. LI
arguments OPERATION, OldAddress and Linkld defined in the table are represented as entries of the Variant
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
arguments NewAddress and NewPDTag defined in the table are represented as entries of the Variant array in
the order they are specified above.

5.6.1.7 Scan

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


https://iecnorm.com/api/?name=238ab89cd622ca4abb5972a3ca9b1e3d

IEC 62769-101-1:2023 © |IEC 2023 - 23 -

5.6.1.8 ResetScan
The Method signature specified in IEC 62769-7 applies.

5.6.2 Methods for Gateways

Not supported in this document.
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Annex A
(normative)

Topology scan schema

1 General

The topology scan result schema specified in Annex A describes the CP 1/1 specmc format

Th

<X

Th

12 Target Namespace

{3 FoundationH1AddressT

{4 FoundationH1ConnectionPointT

neric matching between physical devices connected to the network and the FDI® Sery
sted Information Model.

e target namespace defined for the scan result is defined by:

s:schema
xmlns:FF=" http://fdi-cooperation.com/2021/FDI/PROFILE/FFH1"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://fdi-cooperation.cem/2021/FDI/PROFILE/FFHL"
elementFormDefault="unqualified" version=U7.1.0">

simple type that defines the address structurerfor CP 1/1.
e XML schema for a FoundationH1AddressT type is:

sd:simpleType name="FoundationHlAddressT">
<xsd:restriction baseA"xsd:unsignedByte">
<xsd:minInclusive_value="16"/>
<xsd:maxInclusiwve value="255"/>
</xsd:restriction>
xsd:simpleType>

compleX type that defines the Connection Point for CP 1/1.

e XML schema for a FoundationH1ConnectionPointT type is:

<xsd:complexType name="FoundationHlConnectionPointT">

<xsd:sequence>
<xsd:element name="Identification"
type="ff:FoundationIdentificationT"/>
<xsd:element name="BlockScanInstance"
type="ff:FoundationBlockIdentificationT" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
<xsd:attribute name="Address" type="ff:FoundationHlAddressT"
use="required"/>
<xsd:attribute name="SIFConnection" type="xsd:boolean"
use="required"/>

hall

le
er
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<xsd:attribute name="OrdinalNumber" type="xsd:unsignedInt"
use="required"/>
</xsd:complexType>

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

Table A.1 — Attributes of FoundationH1ConnectionPointT

Attribute Description
AdlebD TiIU Ai.i.llbui.U vqiuc ilUidb “IU dUIUIIUbb UI’ “IU IIU:.WUI:’\ bUIIIIUbi.UUI UIUViL:U.
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 mukltiple
Scanltem elements.

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

Table A.2 — Elements of FoundationH1ConnectionPointT

Element Description

Identification The element data holds the devicedype identification data. Compared to
the Information Model (IEC 62769-5)'the ConnectionPoint does not
contain or refer to the device type identification data. But in order to

support the FDI® host systém in finding the package that matches the
connected device this schema associates the device type identification
with the ConnectionPoint.

BlockScanlnstance Block instance information of the scanned device VFD. Used to create
Block instanceswithin FDI® Server IM. See IEC 62769-5.

AJ5 FoundationH1NetworkT
A complex type that defines the network for CP 1/1.
The XML schema for a FoundationH1NetworkT type is:

<xsd:complexType name="FoundationHlNetworkT">
<xsd:sequelice>
<xsd:&lement name="ConnectionPoint"
type="ff:FoundationHlConnectionPointT"
maxOccurs="unbounded"/>
<Axgsd:sequence>
</|xg'd: complexType>

The elements of a FoundationH1NetworkT type are described in Table A.3.

Table A.3 — Elements of FoundationH1NetworkT

Element Description

ConnectionPoint CP 1/1 Connection Point.

A.6 Network

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


https://iecnorm.com/api/?name=238ab89cd622ca4abb5972a3ca9b1e3d

- 26 — IEC 62769-101-1:2023 © IEC 2023
The XML schema for a Network element is:

<xsd:element name="Network" type="ff:FoundationHlNetworkT"/>

A.7 FoundationBlockldentificationT

A complex type that defines the block instance information of the scanned device.

The XML schema for a FoundationBlockldentificationT type is:

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

THe attributes 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
instance to be created within the\FDI® Server IM.

DDIltem This attribute is used to find‘the correct block type of a block instance to

be created within the FDI®Server IM. The block type is looked up within
the SupportedTypes«Folder in the Blocks component of a DeviceType.

DirectoryPosition This attribute denotes the relative position of the block instance within
the Directory object. The first block instance has a value of 0. See block
instantiation’tules in IEC 62769-5.

A8 FoundationldentificationT

A pomplex type that defin€s'the content corresponds to the FunctionalGroup Identification.
ThHe XML schema for'a*FoundationldentificationT type is:

<xsd:complexType name="FoundationIdentificationT">

<xsd:aftxibute name="MANUFAC ID" type="xsd:unsignedInt"
useF"required" />

<xsdrattribute name="DEV TYPE" type="xsd:unsignedShort"
use="required"/>

<Xsd:attribute name="DEV REV" type="xsd:unsignedShort"
use="optional"/>

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

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

<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"/>
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<xsd:attribute name="FD VER" type="xsd:unsignedShort"
use="optional"/>
<xs:attribute name="DeviceTag" type="xs:string" use="optional"
<xs:attribute name="BLOCK INDEX" type="xs:unsignedShort"
use="optional" />

</xsd:complexType>

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

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 resourge.
Conditional: Shall be available if the device exposes a'kunction 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 usage of this parameter presumes the COMPATIBILITY_REV
value of the replacing deVvice should be equal to or lower than the
DEV_REV value of the'réplaced device.

CAPABILITY_LEV

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

SIF_ITK_VER SIF ITK Profile.Number

FD_VER A parameter equal to the value of the major version of the Field
Diagnastics specification that this device was designed for.

DeviceTag Detice Tag

BLOCK_INDEX Block index
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B.

Direct Access Services specified in IEC 62769-2 enable the User Interface Plug-in (UIP) to
di f i i
b

Se

cojnvey protocol specific information. The protocol specifics shall be captured. in” an XI

dog

B.)2 receiveData

An

argument receiveData.
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Annex B
(normative)

Transfer service parameters

1 General

tween a device and a UIP may not be. reflected in the Information Model. The |IEC 62769
fined interface IDirectAccess corresponds to the IEC 62769-2 specified Direct//Aece
rvices. Interface IDirectAccess defined functions BeginTransfer and EndTransferneeded

cument.

element contains data that is returned through IDirectAccess ‘function Transfer defin

e XML schema for a receiveData element is:

sd:element name="receiveData">
<xsd:complexType>
<xsd:complexContent>
<xsd:extension base="ff:TrahsferResultDataT">
<xsd:sequence>
<xsd:element name<"ResponseCode"
type="ff:ResponseCodeT" minOccurs="0"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContemt>
</xsd:complexType>

ed

</|[xsd:element>
The elements of a receiveData 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"/>

<l E | LiAvvanSasizaknili]
St T T ot ot WIS T IS

<xsd:enumeration value="GETOD"/>
</xsd:restriction>
</|xsd:simpleType>

ThHe enumeration values of a 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 todEC 61158-5-9:2014, 6.3.2.3.2

B/5 ResponseCodeT
A complex type that defines negative response error information.
ThHe XML schema for a ResponseCodeT\type is:

<ysd:complexType name="ResponseCodeT">

<xsd:attribute name="ErrorClass" type="xsd:unsignedShort"
use="required"/»

<xsd:attribute n@me="AdditionalCode" type="xsd:short"
use="optional™/>

<xsd:attributesname="AdditionalDescription" type="xsd:string"
use="optional"/>

</[xsd:complexType>

THhe attributes of a ResponseCodeT type are described in Table B.3.

Table B.3 — Attributes of ResponseCodeT

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 to Transfer
defined recievedData return value.
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The XML schema for a TransferResultDataT type is:

<xsd:complexType name="TransferResultDataT">
<xsd:attribute name="DATA" type="xsd:hexBinary" use="optional"/>
</xsd:complexType>

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

Table B.4 — Attributes of TransferResultDataT

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 Trans

deffined argument sendData.
ThHe XML schema for a TransferSendDataT type is:

<¥sd:complexType name="TransferSendDataT">

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

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

<xsd:attribute name="OD_ SUB INDEX" type="xsd:unsignedInt"
use="required"/>

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

</|lxsd:complexType>

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

Table B.5 — Attributes of TransferSendDataT

Attribute Description
PERATION Data transfer operation

O

(@]

D_INDEX Object dictionary index relative to the Function Block application

O

D_SUB_INBREX 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 a 1-relative value shall be passed with this attribute.

To address the parameter of type RECORD or ARRAY as a whole a
value of 0 shall be passed with this attribute

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.

er
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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
5.6.1.4) are obtained from COMMAND elements associated to the VARIABLE element. For
variable read or write access the FDI® server will obtain the related COMMAND description and
obtain the communication service arguments for the Transfer Method from the attributes of the

C
Si
ad
SO

Th

means within the CPF1 EDD profile grammar to define a COMMAND iten:

Th

Th

Th

parameter by the FDI® (EDD) engine when ablaock is loaded by the engine.

NG
du

Fd

mémber of the RECORD or ARRAY. This is to ease operation for the FDI® Server.

w
Su
IE

by

Bl
ing
IE

MMAND description via name matching.

nce the CPF1 EDD profile does not provide a COMMAND EDD item this approach“requir
ditional considerations. In order to keep the FDI® Server as generic as possible the-followi
lution is proposed.

e COMMAND construct is introduced but only at a virtual level. This means there will be

e COMMAND item will have the following attributes:

INDEX
SUB_INDEX

e COMMAND item is related to the PARAMETER of the block.

e COMMAND item representation will be creatéd automatically (on the fly) for each blg

TE With today’s EDD services the creation of\the COMMAND items for PARAMETERs can be accomplish
ing ddi_get_item() for the block when the list of parameters is created.

r parameters of the type RECORDor ARRAY COMMAND DD, items will be created for ea

nen the EDD is loaded- by the FDI® Server, the BlockTypes are created within t
pportedTypes Folder.in“the Blocks component of the DeviceType (see IEC 62769-5 a
C 62541-100). For.each parameter of the BlockType, the COMMAND description is provid
the FDI® (EDD)(engine.

bck instanees*are created with the result of the Scan Method as described in 5.6.1.7. Blg
tances rare created as (child) components of the Blocks component. According
C 62769-5, the DisplayName of the Block instance is the BlockTag.

he
nd
ed

ck
to

Fd

rwariable read or write access the FDI® Server will obtain the communication servi

ce

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 will be used.
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présente partie de I'lEC 62769 spécifie un profil FDI®! de I''EC 62769 pour le profil
mmunication CP 1/1 (FOUNDATION™ Fieldbus H1)2 défini dans I''EC 61784-1.

Références normatives

s documents suivants sont cités dans le texte de sorte qu'ils constituent)\pour tout ou par
leur contenu, des exigences du présent document. Pour les références datées, sed
dition citée s'applique. Pour les références non datées, la derniere~gdition du document
érence s'applique (y compris les éventuels amendements).

Partie 5-9: Définition des services de la couche applicatioh—' Eléments de type 9

C 61784-1, Réseaux de communication industriels - Profils — Partie 1: Profils de bus
rain

C 61784-2, Réseaux de communication industriels — Profils — Partie 2: Profils de bus
rain supplémentaires pour les réseaux en_temps réel basés sur I''SO/CEI 8802-3

C 61784-3:2021, Réseaux de commuhication industriels — Profils — Partie 3: Bus de terr4§
sécurité fonctionnelle — Régles générales et définitions de profils

C 61804 (toutes les parties),vLes dispositifs et leur intégration dans les systemes
ntreprise — Blocs fonctionnéls (FB) pour les procédés industriels et le langage de descripti
bctronique de produits (EDDL)

C 62541-100:-2045; Architecture unifie¢e OPC — Partie 100: Interface d'appareils
C 62769-2, Intégration des appareils de terrain (FDI®) — Partie 2: Client

C 62769=3, Intégration des appareils de terrain (FDI®) — Partie 3: Serveur

C 61158-5-9:2014, Réseaux de communication industriels —-Spécifications des bus de terrai

fie
le
de

hin
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C\62769-4, 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 est une marque déposée de I'organisation a but non lucratif Fieldbus Foundation, Inc. Cette information est
donnée a l'intention des utilisateurs du présent document et ne signifie nullement que I'lEC approuve le détenteur
de la marque ou I'emploi de ses produits. La conformité n'exige pas l'utilisation de la marque. L'utilisation de la

marque exige l'autorisation du détenteur de la marque.

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 rapport technique et ne sign
nullement que I''EC approuve le détenteur des appellations commerciales ou I'emploi de ses produits.
conformité n'exige pas l'utilisation de I'appellation commerciale. L'utilisation de I'appellation commerciale ex
I'autorisation du détenteur de I'appellation commerciale.
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IEC 62769-6, Intégration des appareils de terrain (FDI®) — Partie 6: Mapping de technologies

IEC 62769-7, Intégration des appareils de terrain (FDI®) — Partie 7: Appareils de
communication

3 Termes, définitions, abréviations et acronymes

3.1 Termes et définitions

Pqur les besoins du présent document, les termes et les définitions répertoriés dans\ les
références normatives de I'Article 2 s'appliquent.

L'IBO et I'EC tiennent a jour des bases de données terminologiques destinées a étreutilisées fen
nofmalisation, consultables aux adresses suivantes:

o [ IEC Electropedia: disponible a I'adresse http://www.electropedia.org/

e [ ISO Online browsing platform: disponible a I'adresse http:www.iso.org/obp
3.2 Abréviations et acronymes

Pqur les besoins du présent document, les abréviations suivantes s'appliquent:

GFF (Common File format) Format defichier commun

gP (Communication Profile) Profil,Lde communication (voir I''EC 61784-1
oull'lEC 61784-2)

GPF (Communication Profile Family) Famille de profils de communication (voir
I'"EC 61784-1 ou I'lEC 61784-2)

HDD (Electronic Device Description) Description électronique de produit (voir la
série |IEC 61804)

HDDL (Electronic Device Description Langage de description électronique de

Lianguage) produit (voir la série IEC 61804)

HB (Function Block) Bloc fonctionnel

IM (Information Model) Modéle d'information

SMIB (System Management Information Base d'informations de gestion du systéme

Base)

VFD (Virtuah Field Device) Appareil de terrain virtuel

4 [ \Conventions

41 Syntaxe EDDL

Le présent document spécifie le contenu du composant EDD qui fait partie du paquetage de
communication FDI®. La syntaxe EDDL utilise la police Courier New. La syntaxe EDDL est
utilisée pour les déclarations des signatures de méthodes, des variables, des structures de
données et des composants.

4.2 Syntaxe XML

Les exemples de syntaxe XML utilisent la police Courier New. La syntaxe XML est utilisée
pour décrire le schéma des documents XML.
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Exemple: <xsd:simpleType name="Example">.

4.3 Utilisation de majuscules

23

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:

Ce

Le

Client FDI®; ou

Serveur FDI®.
rtains de ces termes sont des termes composés, par exemple:

Serveurs de communication; ou

Paquetage de profil.

s noms de parametres ou attributs sont concaténés en un seul tefme, dans lequel |

différents termes d'origine commencent par une lettre majuscule, par exemple:

Le
SO

Ce
de

L'

ProtocolSupportFile; ou
ProtocolType.

s noms de paramétres ou attributs peuvent aussi étre censtruits en utilisant le caractére
ulignement pour concaténer au moins deux termes, patiexemple:

PROFILE_ID; ou
Profibus_ PA_Network.

Profil pour CP 1/1 (FOUNDATION ™~H1)
Généralités

profil spécifie les spécificitéds’ du protocole nécessaires aux Paquetages FDI® pour
scription des serveurs de communication, des passerelles et des appareils.

Annexe B définit le schéma XML des Services d'accés direct. L'Annexe C fournit une v

d'¢nsemble du mapping des parameétres normalisés PROFIBUS avec le PA DIM.

5.]
5.]

CH
de

P Profil du.catalogue
p.1 Fichier de prise en charge du protocole (Fichier de capacités)

aque Paquetage d'Appareil FDI® CP 1/1 doit contenir un fichier de capacité. La partie fich
capacité est décrite dans le Tableau 1.

de

a

e

Tableau 1 — Partie fichier de capacité

Parametre Description
Type de contenu: application/vnd.ff.cff
Espace de noms Non applicable
racine:
Relation source: http://fdi-cooperation.com/2010/relationships/attachment-protocol
Nom de fichier: Utiliser I'extension de fichier .CFF
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5.2.2 Définition du CommunicationProfile

L'IEC 62769-4 définit un type de chaine CommunicationProfileT pour le schéma XML Catalog.

Le

Tableau 2 définit les valeurs propres a CP 1/1 pour cette chaine.

Tableau 2 — Définition du CommunicationProfile

Cc

ommunicationProfile Description

foundation_h1 Type d'appareil CP 1/1 avec une application de bloc fonctionnel

5.]
Ng

5.]

ty
in
re
V¢

L4
ve

EX|
5.
5.

Le
M

.3 Appareil de profil

n pris en charge dans le présent document.

.4 Informations relatives a la version du protocole

e d'élément InterfaceT contient un élément appelé Version, qui a pour objet de fournir d

L'%)EC 62769-4 définit un type d'élément nommeé InterfaceT pour le schéma XML Catalog.

rsionT.

partie version majeure de VersionT doit étre définie surle paramétre ITK_VER. Les parti
rsion mineure et numéro de compilation (build) doivenbétre mises a 0.

EMPLE Pour ITK_VER 5, la valeur pour InterfaceT est 5.0.07
B Association d'un Paquetage avec un.appareil CP 1/1

B.1 Mapping d'identification de type d'appareil

ANUFAC _ID, DEVICE_TYPE et~DEV_REV disponibles dans le Bloc de ressources. C

padrameétres sont utilisés pourxassocier une instance d'appareil donnée a un Paqueta

d'4
co

nformément au Tableau-3.

Tableau 3 — Mapping du catalogue de types d'appareils

es

ormations de version concernant le profil du protocole de commurnication appliqué. La valgur
specte le schéma d'informations de version de I'lEC 62769-4 dgfini dans le type d'élémegnt

s types d'appareils CP 1/1 sont;’identifiées de maniere unique par les parametres

es
ge

\ppareil FDI®. Ces paramétrés sont mappés avec le Catalogue de Paquetage d'Appareil FQI®

Elément Catalog Mapping des types d'appareils CP

Elément Manufacturer de InterfaceT (IEC 62769-4) MANUFAC_ID
Format de chaine "0xdddd", ou dddd est le numéro
MANUFAC_ID au format hexadécimal.

Elément DeviceModel de InterfaceT (IEC 62769-4) DEVICE_TYPE
Format de chaine "Uxaddd., ou dddd est le numero
DEVICE_TYPE au format hexadécimal.

Elément DeviceRevision de DEV_REV

ListOfSupportedDeviceRevisionsT (IEC 62769-4) . R
Format de chaine "x.0.0", ou x est la DEV_REV au
format décimal (pas de zéro de téte).

5.3.2 Mapping de révision de type d'appareil

Chaque type d'appareil est identifié conformément au 5.3.1. Un appareil peut également inclure
un parametre COMPATIBILITY_REV du Bloc de ressources. Ce paramétre spécifie la version
d'appareil la plus ancienne (DEV_REV) qu'un nouvel appareil peut remplacer tout en
maintenant la compatibilité avec un précédent Paquetage d'Appareil FDI®.
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Le Tableau 4 définit le ProtocolType utilisé pour identifier les communications réseau CP 1/1.

Tableau 4 — Définition du ProtocolType Foundation_H1

Attribut Valeur
BrowseName Foundation H1
IgAbstract False

Références NodeClass BrowseName DataType TypeDefinition ModellingRul¢
Hérite des propriétés du ProtocolType défini dans I'lEC 62541-100.

5.4.2 Mapping de DeviceType

Chaque type d'appareil hérite des propriétés du DeviceType. Le smapping 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
SlerialNumber DEV_ID (Base d'informations de gestion du systéme)
RlevisionCounter -1.(non défini)
Manufacturer Chaine obtenue a partir du catalogue de paquetages
FDI® (ManufacturerName issu de PackageT)
Model Chaine obtenue a partir du catalogue de paquetages

FDI® (élément Name de DeviceTypeT, qui est un non|
localisé)

eviceManual

Chaine de texte vide (non prise en charge) 2

DEV_REYV (Bloc de ressources)

oftwareRevision

SOFTWARE_REYV (si disponible, sinon chaine vide)

D
DeviceRevision
S
H

ardwareRevision

HARDWARE_REYV (si disponible, sinon chaine vide)

a8l Les manuels d'apparteils sont exposés en tant que piéces jointes du Paquetage d'Appareil FDI®.

5.4.3 Définition du FunctionalGroup "ldentification™

Cgmmecela est défini dans I'EC 62541-100, chaque représentation d'appareil dans le Modéle

d'information hébergé sur le Serveur FDI® doit contenir un FunctionalGroup spécifique d'ln

protocole, appelé "Identification”. Ce FunctionalGroup organise les variables qui se trouvent

dans le Bloc de ressources de l'instance de type d'appareil. Le FunctionalGroup "ldentification"

pour le CP 1/1 est défini dans le Tableau 6.
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Tableau 6 — Parameétres d'identification

BrowseName DataType Facultatif/Obligatoire
MANUFAC_ID UInt32 Obligatoire
DEV_TYPE UlInt16 Obligatoire
DEV_REV Uint8 Obligatoire
HARDWARE_REV String Facultatif
SOFTWARE_REV String Facultatif
JOMPATIBILITY_REV Ulnt8 Facultatif
GAPABILITY_LEV UInt8 Facultatif
ITK_VER UInt16 Obligatoire
SIF_ITK_VER UlInt16 Facultatif
FD_VER UlInt16 Facultatif
DeviceTag String Facultatif
Bllock_index Uint16 Facultatif

5.4.4 Mapping des propriétés du BlockType

Legs types d'appareils CP 1/1 sont orientés bloc caehformément a [I'IEC 62541-1Q0.
L'IEC 62769-5 spécifie le mapping des éléments EDDL ‘BLOCK_A aux types et instances de
blpcs.

Leg BLOCK_A est mappé comme un sous-type .de& I'élément de topologie BlockType et hérjte
des propriétés indiquées dans I'l[EC 62541-100. Le mapping des propriétés héritées gdu
BlpckType 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
AlctualMode MODE_BLK.ACTUAL
PlermittedMode MODE_BLK.PERMITTED
NormalMode MODE_BLK.NORMAL
TargetMode MODE_BLK.TARGET

5.4.5 Mapping sur le ParameterSet du Bloc

Lel RParameterSet est relatif 8 chaque Bloc. Le ParameterSet inclut les enregistrements
CHARACTERISTICS du bloc et tous les paramétres qui se trouvent dans PARAMETERS,
LOCAL_PARAMETERS et LIST_ITEMS.

Le nom d'exploration des paramétres trouvés dans les PARAMETERS et
LOCAL_PARAMETERS est le nom de membre dans les listes respectives. Par exemple,
ST_REV est le nom d'exploration du parameétre Static Revision. LIST _ITEMS n'a pas de noms
de membres; par conséquent, le nom d'exploration de chaque LIST dans LIST_ITEMS est le
nom d'article de la liste.
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5.5 Eléments de topologie

5.5.1 Définition de ConnectionPoint

Le ConnectionPoint de typeConnectionPoint_Foundation_H1 doit étre utilisé pour identifier la
communication du réseau CP 1/1; il est défini dans le Tableau8. Le
ConnectionPoint_Foundation_H1 est un sous-type du type abstrait ConnectionPointType défini
dans I'lEC 62541-100.

La propriété Address doit étre a I'adresse du nceud H1.

L& propriété OrdinalNumber refléte la position du VFD dans la liste des VFD du SMIB. Pour Iles
appareils qui exposent plusieurs FB VFD, la propriété OrdinalNumber est obligatoire” pqur
adresser le FB VFD. Pour les appareils ayant un FB VFD unique, la propriété OrdinalNumbier
pelut étre omise. Les appareils exposés comme instances du type DeviceType définissent ledrs
pdints de connexion comme des composants. Par conséquent, les appareils ayant des FB VED
muiltiples doivent contenir des Points de connexion multiples, un par FB VFD,

L propriété SIFConnection indique si une connexion de fonction instrumentée de sécurité (S
S4gfety Instrumented Function) est nécessaire ou non, selon le profil-de sécurité fonctionnejle
(IgEC 61784-3:2021, Article 6). Les appareils CP 1/1 qui mettent eh\ceuvre le profil de sécurjté
fonctionnelle doivent disposer d'un point de connexion défini comme un composant, qui a nis
cete propriété sur True. Les appareils qui prennent en charge,les connexions normalisées|et
le$ connexions SIF doivent exposer deux Points de connexion comme des composants.

F!

Tableau 8 — Définition du ConnectionPointType ConnectionPoint_Foundation_H1

Attribut Valeur
BrowseName ConnnectionPoint_Foundation_H1
I§Abstract False

Références NodeClass BrowseName DataType TypeDefinition ModellingRule
Hérite des propriétés du ConnectionPointType défini dans I'lEC 62541-100.
HasProperty Variable Address Byte PropertyType Obligatoire
HasProperty Variable OrdinalNumber Int32 PropertyType Facultatif
HasProperty Variable SIFConnection Boolean PropertyType Facultatif

Le type de ConnéctionPoint ConnectionPoint_Foundation_H1 doit étre décrit par un élémegnt

EDD contenu.dans un Paquetage FDI® associé a I'Appareil de Communication, en mesure de
piloter un réseau CP 1/1. Les propriétés réelles de ConnectionPoint_Foundation_H1 sqgnt
déclarées  par les constructions VARIABLE regroupées dans une COLLECTION nommge
Fdqundation_H1_ConnectionPoint_Properties.

ot

COMRONENT Conn ARodnt—Foundat

uuuuu ionH1

LABEL "Foundation H1 Connection point";

CLASSIFICATION NETWORK CONNECTION POINT;

CAN DELETE FALSE;

PROTOCOL Foundation HI;

CONNECTION POINT Foundation H1 ConnectionPoint Properties;
}

VARIABLE Address

{
LABEL "H1 Node address";
HELP "Address of the H1 Node";
CLASS DEVICE;
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TYPE UNSIGNED INTEGER (1)
{

MIN VALUE 16;

MAX VALUE 255;

}
HANDLING READ & WRITE;

VARIABLE OrdinalNumber
{

LABEL "OrdinalNumber address property";

HELP "OrdinalNumber property to address the Function Block
Adplication";

CLASS DEVICE;

TYPE UNSIGNED INTEGER (4);

HANDLING READ & WRITE;

VARIABLE SIFConnection

LABEL "SIFConnection address property";

HELP "Connection point supports SIF Connections'V;

CLASS DEVICE;

TYPE ENUMERATED (1)

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

}

HANDLING READ & WRITE;

CJLLECTION Foundation H1 ConnectionPoint Properties

LABEL "FF H1 Connection Pp¥nt data";

MEMBERS

{
CONNECTION_POINT_ADDRESS, Address;
CONNECTION_POINT_ORDINALNUMBER, OrdinalNumber;
CONNECTION_POINT_SIFCONNECTION , SIFConnection;

}

5.9.2 Définition d'appareil de communication

Canformémeént a I''EC 62769-7, chaque Paquetage de communication FDI® doit contenir

élement)EDD qui décrit I'appareil. Le code source EDDL ci-aprés est un exemple décrivant

Sdrvéur de Communication FDI®.

Lun
LUn

COMPONENT Foundation H1 Communication Server
{

LABEL "Foundation H1 communication server",

PRODUCT_ URI "urn:Fieldbus Foundation:Foundation H1 Communication
Server";

CAN_ DELETE TRUE;

CLASSIFICATION NETWORK COMPONENT;

COMPONENT RELATIONS

{

Foundation H1l Communication Device Setup

}
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COMPONENT RELATION Foundation H1 Communication Device Setup

{

VARIABLE LinkId

L4
dé
de
ce|

Le
D4
B3
Cq

Cq
m
SO

LABEL "Relation between Device and communication device";
RELATION TYPE CHILD COMPONENT;
ADDRESSING { LinkId }
COMPONENTS
{
Foundation H1l Communication Device{AUTO CREATE 1;}
}

MINIMUM NUMBER 1;
MAXTMUM NUMBER /4

23

LABEL "Link Id address parameter of the Communication devigce";
HELP "Link Id address parameter of the Communication dewvice&";
CLASS DEVICE;

TYPE UNSIGNED INTEGER (2)

{
MIN VALUE 4096;
MAX VALUE 65535;

}

HANDLING READ & WRITE;

la est décrit dans I'lEC 62769-7.

ns le Modele d'Information, le Linkld est représenté comme une instance
seDataVariableType et comme ~un composant du ParameterSet de I'Appareil
mmunication.

nformément & I'lEC 62769>7; chaque Paquetage de communication FDI® doit contenir
bins un élément EDD quidécrit au moins un composant Appareil de communication. Le co
urce EDDL ci-aprés est'un exemple décrivant un appareil de communication.

MPONENT Foundation H1 Communication Device

LABEL "Feundation H1l communication device";
CAN_DELETE TRUE;

CLASS\IMEXCATION NETWORK_COMPONENT;
COMPONENT_RELATIONS

{

Linkld VARIABLE contient la valeur d'adfésse d'une instance d'Appareil de Communicatign

seémantique des constructions EDDL réalisées selonyle code source EDDL ci-dessus ¢st
crite dans I'lEC 62769-7. L'EDDL COMPONENT est utilisé par le Serveur FDI® et le Servdur
Communication FDI® pour créer une instance-du/type CommunicationServerType, comme

de
de

au
de

Foundation H1 Service Provider Relation

}

COMPONENT RELATION Foundation Hl1 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;
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