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The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compris
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote_ intérnatio
co-operation on all questions concerning standardization in the electrical and electronic fields. Tg\this end 3
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical 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 indhe.Subject dealt

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 Intefnational Organization

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

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 internationalruse”and are accepted by IEC Natio
Committees in that sense. While all reasonable efforts are made to’ ensure that the technical content of |
Publications is accurate, IEC cannot be held responsible for theway 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 nation@aland regional publications. Any divergence betwe
any IEC Publication and the corresponding national or regjonal 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, access te1{EC marks of conformity. IEC is not responsible for &
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 4
members of its technical committees and"EC National Committees for any personal injury, property damage
other damage of any nature whatseever, 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 Normative references cited in this publication. Use of the referenced publications
indispensable for the correct-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.
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International Standard IEC 62769-101-2 has been prepared by subcommittee 65E: Devices and
integration in enterprise systems, of |EC technical committee 65: Industrial-process
measurement, control and automation.

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

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

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

b)| support for Package developers to build EDDs targeted for today’s EDD bases system‘under
a single development tool.

THe text of this International Standard is based on the following documents:

CbhV Report on voting
65E/621/CDV 65E/684/RVC

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

THis document has been drafted in accordance with the ISQ/IEC Directives, Part 2.

A |list of all parts in the IEC 62769 series, published under the general title Field device
infegration (FDI), can be found on the IEC websit&!

ThHe committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website~under "http://webstore.iec.ch" in the data related|to
th¢ specific document. At this date, the_document will be
¢ | reconfirmed,

e | withdrawn,

e | replaced by a revised edition, or

e | amended.

IMPORTANT <« The 'colour inside’ logo on the cover page of this publication indicates
hat it contains colours which are considered to be useful for the correct understanding
df its contents. Users should therefore print this document using a colour printer.
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FIELD DEVICE INTEGRATION (FDI) -

Part 101-2: Profiles — Foundation Fieldbus HSE

Scope

bldbus HSE)1.

Normative references

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

amendments) applies.

IE

IE
fo

IE

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

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

C 61804 (all parts), Function blocks (FB) for process control and electronic device descripti

lapguage (EDDL)

IE

IE

IE

=

IE

IE

C 62541-6, OPC unified architecture —Rart 6: Mappings
C 62541-100:2015, OPC unified arehitecture — Part 100: Device Interface
C 62769-2, Field Device Integration (FDI) — Part 2: FDI Client

T . T E£D1-2022.
C 62769-3, Field Device Integration (FDI) — Part 3: FDI Server

e IEC 627653Y : S ED1-2023.
C 62769-4¢ Field Device Integration (FDI) — Part 4: FDI Packages

is part of IEC 62769 specifies the IEC 62769 profile for IEC 61784-1, CP 1/2 (FOUNDATION

e following documents are referred to in the text in such a way that some aor all’of their contg
nstitutes requirements of this document. For dated references, only the(edition cited applig

nt
S.

ny

IEC 62769-6, Field Device Integration (FDI) — Part 6: FDI Technology Mapping

NTE_IEC 62769-6.1 o ED12028.

FOUNDATION™ Fieldbus is the trade name of the non-profit consortium Fieldbus Foundation. This information is given for

the

convenience of users of this document and does not constitute an endorsement by IEC of the trademark holder or any of its
products. Compliance does not require use of the trade name. Use of the trade name requires permission of the trade name

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

NTE IEC 627607 i o ED1-2027.

IEC 62769-101-1, Field Device Integration (FDI) — Part 101-1: Profiles — Foundation
Fieldbus H1

3 Terms, definitions, abbreviated terms and-acrenyms conventions

3. Terms and definitions

Fgr the purposes of this document, the terms and definitions given in IEC 617%8411,
IEC 61784-2, IEC 61804 (all parts), IEC 62541-100, IEC 62769-2, IEC 62769-3, IEC.6276914,
IEC 62769-5, IEC 62769-6, IEC 62769-7 and IEC 62769-101-1 apply.

ISP and IEC maintain terminological databases for use in standardization jat the followihg
addresses:

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

e | ISO Online browsing platform: available at http://www.iso.orglebp

3.2 Abbreviated terms-and-acronyms

Far the purposes of this document, the following abbreviated terms apply:

CKF common file format

CPp communication profile (see IEC 61784<1 or IEC 61784-2)

CRPF communication profile family (see dEC 61784-1 or IEC 61784-2)
EDD Electronic Device Description.(s€e IEC 61804 (all parts))

FE Function Block

IM Information Model

SMIB System Managementlhformation Base

VHD virtual field device

3.3 Conventions
3.3.1 EDDL syntax

This document'specifies content for the EDD component that is part of FDI Communicatipn
Pgckages. EDDL syntax uses the font Courier New. EDDL syntax is used for methpd
signature,(variable, data structure and component declarations.

3.3.2 XML syntax

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

EXAMPLE <xsd:simpleType name="Example'">

4 Profile for CP 1/2 (FOUNDATION™ HSE)

4.1 General

This profile—annex specifies the protocol specifics needed for FDI Packages describing
communication servers, gateways and devices. Requirements for Direct Access transfer service
parameters are given in Annex B.
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4.2 Catalog profile

4.21 Protocol support files

Each CP 1/2 FDI Device Package shall contain a capability file. The capability file part is
described in Table 1.

Table 1 — Capability File part

Parameter Description
Content Type txt/plain
Rloot Namespace Not applicable
Slource Relationship http://fdi-cooperation.com/2010/relationships/attachment-protocol
Fjlename Use file extension .CFH

4.2.2 CommunicationProfile definition

IEC 62769-4 defines a-CommunicationProfile—enumeration ConmimunicationProfileT string type
for the Catalog XML schema. Table 2 defines the CP 1/2 spécific values for this-enumeratipn
stfing.

Table 2 — CommunicationProfile definition

CommunicationProfile Description

fqundation_hse CP 1/2 device type

4.2.3 Profile device

NQ@t supported in this document,

4.2.4 Protocol versioniinformation

IEC 62769-4 defines an element type named InterfaceT for the Catalog XML Schema. Elemgnt
tyH>e InterfaceT copiains an element named Version which is supposed to provide versipn
information about -the applied communication protocol profile. The value follows the
IEC 62769-4 defined version information schema defined in element type VersionT.

The majoriversion part of VersionT shall be set to the ITK_VER parameter. The minor and builds
pdrts shall*be set to 0.

EXAMPIE ForlTK VER 5 the value for InterfaceT is 500
4.3 Associating a Package with a CP 1/2 device
4.3.1 Device type identification mapping

CP 1/2 device types are uniquely identified by the parameters MANUFAC_ID, DEVICE_TYPE
and DEV_REV found in the Resource Block of the Function Block VFD. These parameters are
used to associate a given device instance to an FDI Device Package. These parameters are
mapped to the FDI Device Package Catalog according to Table 3.
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Table 3 — Device type catalog mapping

20

Catalog Element CP Mapping

Manufacturer element of InterfaceT (IEC 62769-4) MANUFAC_ID

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

DeviceModel element of InterfaceT String format DEVICE_TYPE

"0Oxdddd" where dddd is the DEVICE_TYPE number in . R R .

hexadecimal format. (lEC 62769-4) Strlng format "0Oxdddd V\!hel’e ddddlS the
DEVICE_TYPE number in hexadecimal format.

DleviceRevision 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).

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

4.3.2 Device type revision mapping
Edch device type is identified per 4.3.1. A device may als@yinclude a paramefer
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 pr|or
FI)I Device Package.
4.4 Information Model mapping
4.4.1 ProtocolType definition
T4ble 4 defines the ProtocolType used to identify CP 1/2 network communications.
Table 4 — ProtocolType’Foundation_HSE definition
Attribute Value
BrowseName Foundation_HSE
I4Abstract False
References ‘ NodeClass | BrowseName ‘ DataType | TypeDefinition | ModellingRulg
Inherits the properties of ProtocolType defined in IEC 62541-100.
4.4.2 DeviceType mapping
Egch device type inherits the properties of DeviceType. The mapping of the inherited properties
frgm_ DeviceType is defined in Table 5.
Table 5 — Inherited DeviceType property mapping
Property CP Mapping

SerialNumber DEV_ID (System Management Information Base)

RevisionCounter -1 (not defined)

Manufacturer MANUEAC D {(Resource-Block) String obtained from
FDI package catalog (ManufacturerName from
PackageT)

Model BEV_TYPE (Resource-Block) String obtained from FDI
package catalog (Name of DeviceTypeT, which is a
localized name)

DeviceManual entry text string (not supported) 2
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Property CP Mapping
DeviceRevision DEV_REV (Resource Block) °
SoftwareRevision SOFTWARE_REYV (if available, otherwise —1 empty
string)
HardwareRevision HtA_RD)WARE_REV (if available, otherwise —+ empty
string

a

b

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

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

4.4.3 FunctionalGroup Identification definition
Ag defined in IEC 62541-100, each device representation in the FDI Server hosted Informatipn
Model shall contain a protocol specific FunctionalGroup called Identification. This
FynctionalGroup organizes variables found in the Resource Block of the device‘type instange.
THhHe FunctionalGroup Identification for CP 1/2 is defined in Table 6.
Table 6 — Identification parameters
BrowseName VariableType Optional/Mandatory

MANUFAC_ID UInt32 Mandatory

DEV_TYPE Uint16 Mandatory

DEV_REV UlInt8 Mandatery Conditional 2

HARDWARE_REV String Optional

SIOFTWARE_REV String Optional

COMPATIBILITY_REV Ulnts Optional

CAPABILITY_LEV Uint8 Optional

ITK_VER Uint16 Mandatery Conditional @

S|F_ITK_VER ulht16 Optional

FD_VER Uint16 Optional

@] Conditional: Shall be available\if the device exposes a Function Block VFD.
4.4.4 BlockType property mapping
CR 1/2 device_types are block-oriented according to IEC 62541-100. IEC 62769-5 specifies tpe
mapping of EDDL BLOCK_A elements to block types and instances.
ThHe BLOCK_A maps as a subtype of the topology element BlockType and inherits the properties
as| per 1EC 62541-100. The mapping of the inherited properties of BlockType is specified|in
Tdble’7

Table 7 — Inherited BlockType property mapping
Property CP Mapping (Block's ParameterSet)

RevisionCounter ST_REV

ActualMode MODE_BLK.ACTUAL

PermittedMode MODE_BLK.PERMITTED

NormalMode MODE_BLK.NORMAL

TargetMode MODE_BLK.TARGET
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4.4.5 Mapping to Block ParameterSet

The ParameterSet is relative to each Block. The ParameterSet includes the
CHARACTERISTICS records of the block that contains 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.

4.5 Topology elements
4.5.1 ConnectionPoint definition

ThHe ConnectionPoint type ConnectionPoint_Foundation_HSE shall be used tof‘identify CP 1/2
network communication and is defined in Table 8. The ConnectionPoint_Foundation_HSE type
is @ sub type of the abstract type ConnectionPointType defined in IEC 62541-100.

The Address property can be an IPv4 or IPv6 address. For IPv4 addresses, the address shjll
be stored in the last 4 octets and all other octets shall be set to zero.

ThHe OrdinalNumber property reflects the position of the VED) within the SMIB VFD list. Hor
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
exjposed as instances of type DeviceType define theirdConnection points as components. Hence
Devices with multiple FB VFDs shall contain multiple \Connection points, one per FB VFD.

Table 8 — ConnectionPointType ConnectionPoint_Foundation_HSE definition

Attribute Value
BrowseName ConnectionPoint_Foundatjeny HSE
I4Abstract False
References NodeClass BrowseName DataType TypeDefinition ModellingRulg

nfherits the properties of ConnectionPointType defined in IEC 62541-100.

L

asProperty Variable Address Octet[16] PropertyType Mandatory

L

asProperty Variable OrdinalNumber Int32 PropertyType Optional

ThHe ConnectionPoint type ConnectionPoint_Foundation HSE shall be described by an EDD
el¢ment contained in a Communication Device related FDI Package that can drive a CP 1/2
networks—Actual ConnectionPoint_ConnectionPoint properties are declared by VARIABLE
constructs grouped together in a COLLECTION named
Fdqundation_HSE_ ConnectionPoint_Properties.

COMPONENT ConnectionPoint Foundation HSE
{
LABEL "Foundation HSE Connection point";
CLASSIFICATION NETWORK CONNECTION POINT;
CAN DELETE FALSE;
PROTOCOL Foundation HSE;
CONNECTION POINT Foundation HSE ConnectionPoint Properties;
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VARIABLE Address

{

LABEL "Address";

HELP "Address";

CLASS DEVICE;

TYPE OCTET (16) ;
HANDLING READ & WRITE;

VARIABLE OrdinalNumber

{

Ag

4.

Ad
de
Cq

Cd
{

Sq

}

LABEL "OrdinalNumber address property";

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

CLASS DEVICE;

TYPE UNSIGNED INTEGER (4);

HANDLING READ & WRITE;

LLECTION Foundation HSE ConnectionPoint Properties

LABEL "Foundation HSE Connection Point data";
MEMBERS
{
CONNECTION POINT ADDRESS, Address;
CONNECTION POINT ORDINALNUMBER, OrdinadNumber;
}

5.2 Communication Device definition

cording to IEC 62769-7, each FDI Comumunication Package shall contain an EDD elemg
scribing the device. The following EDDL source code is an example describing an F
mmunication Server.

MPONENT Foundation HSE “Communication Server

LABEL "Foundation(HSE communication server",

PRODUCT_URI "urn=Fieldbus Foundation:Foundation HSE Communication

rver";

CAN_ DELETE TRUE;

CLASSIFICATION NETWORK COMPONENT;

COMPONENT.RELATIONS

{
Foundation HSE Communication Device Setup

}

nt
DI

COMPONENT RELATION Foundation HSE Communication Device Setup

{

LABEL "Relation between Device and communication device";
RELATION TYPE CHILD COMPONENT;
COMPONENTS
{
Foundation HSE Communication Device{AUTO_ CREATE 1;}
}
MINIMUM NUMBER 1;
MAXIMUM NUMBER 1;
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Semantics of the EDDL constructs shown 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 CommunicationServerType as described in IEC 62769-7.

According to IEC 62769-7, each FDI Communication Package shall contain at least one EDD
element describing at least one CommunicationDevice component. The following EDDL source

code is an example for a communication device.

COMPONENT Foundation HSE Communication Device
{

LABEL "Foundation HSE communication device";

CAN_DELETE TRUE;

CLASSIFICATION NETWORK_COMPONENT;

COMPONENT_RELATIONS

{
Foundation HSE Service Provider Relation

}

CJMPONENT RELATION Foundation HSE Service Provider Relation

LABEL "Foundation HSE communication service providder";

RELATION TYPE CHILD COMPONENT;

COMPONENTS

{
Foundation HSE Service Provider{AUTO, CREATE 1;}

}

MINIMUM NUMBER 1;

MAXIMUM NUMBER 16;

Sémantics of the EDDL constructs shown above are described in IEC 62769-7. The ED

COMPONENT will be utilized by the FDI server and FDI Communication Server to create
instance of type ServerCommunicationDeviceType as described in IEC 62769-7.

THe instance of type ServerCommunicationDeviceType shall contain the following parameter
with its/their ParameterSet;” Table 9 shows definition of the Communication devi

P3rameterSet.

Tdable 9 — Communication device ParameterSet definition

DL

)

Attribute Value
BfowseNamie ParameterSet
References NodeClas BrowseName DataType TypeDefinition ModellingRule

SkeeVEC 62541-100:2015 5 2

HasTypeDefinition |ObjectType |BaseObjectType

HasComponent Variable <Parameterldentifier> BaseDataVariableType |Mandatory-
Placeholder

4.5.3 Communication service provider definition

According to IEC 62769-7, each FDI Communication Package shall contain at least one EDD
element describing at least one communication service provider component. The following

EDDL source code is an example for a CP 1/2 communication service provider component.
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The component reference ConnectionPoint Foundation_ HSE corresponds to the related
Connection Point definition in-54-2 4.5.1.

COMPONENT Foundation HSE Service Provider

{

LABEL "Foundation HSE communication service provider";
CAN DELETE FALSE;

CLASSIFICATION NETWORK COMMUNICATION SERVICE PROVIDER;
COMPONENT RELATIONS

{

Ccd
Fd

Cdg

Se
C(
ing
4,

Ad

Foundation HSE _Connection Point Relation

}
BYTE ORDER BIG ENDIAN;

MPONENT_RELATION
undation HSE Service Provider Connection Point Relation

LABEL "Relation between communication service providex’ and

nnection point";

RELATION TYPE CHILD COMPONENT;

ADDRESSING {Address}

COMPONENTS

{
ConnectionPoint Foundation HSE{ AUTO CREATE 1;}

}

MINIMUM NUMBER 1;

MAXIMUM NUMBER 1;

mantics of the EDDL constructs showncabove are described in IEC 62769-7. The ED
DMPONENT will be utilized by the FDkServer and FDI Communication Server to create
tance of type ServerCommunicationServiceType as described in IEC 62769-7.

5.4 Network definition

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

elgment describing one('Network for each of the protocols that are supported by t

Cq

Cq
{

mmunication Device. The definition supports the network topology engineering.

MPONENT Network Foundation HSE

LABEL "PFoundation HSE Network";
CAN DELETE TRUE;

CLASSIFICATION NETWORK;
COMPONENT RELATIONS

{

DL
an

DD
he

Foundation HSENetwork——Connectionr Poinmt—Rotation

}

COMPONENT RELATION Foundation HSE Network Connection Point Relation

{

LABEL "Relation between network and connection point";
RELATION_TYPE CHILD_COMPONENT;
ADDRESSING {Address}
COMPONENTS
{
ConnectionPoint Foundation HSE

}
MINIMUM NUMBER 1;
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MAXIMUM NUMBER 32;

}
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Semantics of the EDDL constructs shown 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 NetworkType as described with IEC 62541-100.

4.6 Methods
4.6.1 Methods for FDI Communication Servers
4.6.1.1 General

ThHe Communication Server shall implement services according to the method Sighatur

described in 4.6.1 and according to the Information Model.

4.6.1.2 Connect

Tgble 10 shows the Method Connect arguments.

Signature:
Connect (
[in] ByteString CommunicationRedationId,
[in] ByteString Address,
[in] Int32 OrdinalNumben,
41 IITTrn+ 29 Sz s ~nATN
—— s e
Foute]—UFne32 BetayrerNexttalls
[out] Int32 Servicekrror) ;
Table 10 — Method Connect arguments
Argument Description

CommunicationRelationld

Thé.argument value contains the nodeld of the Device ConnectionPoint
representing the connection between a device and a physical network directl
connected to the FDI Communication Server hardware. The nodeld allows to
find the direct parent-child relation.

Address The argument name shall match with the corresponding attribute name
defined for the ConnectionPoint which is described by a corresponding EDD
element specified in-5-4-2 4.5.1. The argument value holds the device’s IPv4
or IPv6 address.

QrdinalNumber; The argument name shall match with the corresponding attribute name

defined for the ConnectionPoint which is described by a corresponding EDD
element specified in-5-4-2 4.5.1. The argument value holds the
OrdinalNumber. The OrdinalNumber is the position of the VFD within the
SMIB VFD list. If a value 0 is passed with this argument the first FB VFD is
selected.

- - T - - - - -
B e
C Eor) . T " ) . . EndC . .

‘ fiod _
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Argument Description

ServiceError 0:-OK-/function started-asynchronously, result-has to-be polled with

et
- oK ion fini , . . ‘
0: OK/execution finished, connection established successfully
—-1: Connect Failed/canceled by caller
-2: Call Failed/unknown service ID

—-3: Connect Failed/device not found

—-4: Connect Failed/invalid device node address
-5: Connect Failed/invalid device identification

-6: Connect Failed/invalid Linkld argument

—-7: Connect Failed/invalid OrdinalNumber argument

h

400 =

OTE |EC 62769-7 defines the argument AddressData of the Connect Method as an anray.6f Variant. Th
Hdress arguments defined with the table are represented as entries of the Variant array_in the order they a
becified above. IEC 62769-7 defines the argument Devicelnformation as a protocol specific argument list in whid
e Connect Method stores the resulting data. The Devicelnformation argument is defined-as an array of Varian
he Devicelnformation argument is not used.

=)

4.6.1.3 Disconnect
Tgble 11 shows the Method Disconnect arguments.
Signature:
Disconnect (
[in] ByteString CommutdcationRelationId,
[out] UInt32 SerWwiceError) ;
Table 11-%"Method Disconect arguments
Argument Description
CommunicationRelationld The argument value contains the nodeld of the Device ConnectionPoint
representing the connection between a device and a physical network directl
connected to the FDI Communication Server hardware. The nodeld allows
finding the direct parent-child relation.
SlerviceError 1:-OK /-disconnect finished successfully

0: OK/disconnect finished successfully
—-1: Disconnect Failed/no existing communication relation

—-2: Disconnect Failed/invalid communication relation identifier

4.6.1.4 Transfer

Table 12 shows the Method Transfer arguments.
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Signature:
Transfer (

[in] ByteString CommunicationRelationId,
[in] String OPERATION,
[in] String BlockTag,
[in] UInt32 INDEX,
[in] UInt32 SUB_INDEX,
[in] Bytel[] WriteData,
[in] UInt32 Serviceld,
[ont] RA‘rpH ReadData
—— e —
e e e
[out] Int32 ServiceError) ;
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Table 12 — Method Transfer arguments

Argument

Description

CommunicationRelationld

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

OPERATION

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

BlockTag

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

INDEX

OPERATION indicates "READ" or "WRITE":

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

OPERATION indicates "VIEW_READ":

The argument denotes the view identifier in a range from 1 to 4. For instance
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.

—

S[UB_INDEX

OPERATION indicates "READ" or "WRITE":
The argument denotes the subindex of a member of the block parameter
being addressed if the block parameter isof 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-a\parameter of type RECORD or ARRAY a
1-relative value shall be passed with this argument.

To address the parameter.ef type RECORD or ARRAY as a whole, a value o
0 shall be passed with this argument.

OPERATION indicatesy"VIEW_READ":

The argument addresses a View_3 or View_4 if multiple views of that type
exist. The argumént shall be 0 if there are no multiple views of the type
addressed withithe INDEX argument. Values of 1 up to the number of views
that type address the specific view.

=

WriteData

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

Serviceld

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

ReadData

With this argument, the read data byte stream is returned as a byte array.
Encoding of integers shall follow the rules defined with IEC 62541-6. The
argument shall be ignored if OPERATION indicates a write transfer.
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Argument Description
DelayFerNextCa €-vaiue-spec esadﬁeay time S.tf. HEE e-Endlransie “.Qsatg
ServiceError 0:-OK-/function started-asynchronously, result-has to-be polled with
EndTransfer

0: OK/execution finished

—-1: Transfer Failed/canceled by caller

=2 Call Eailed/unknown-sericelD

-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 @

-9: Transfer Failed/wrong Mode for Request @

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

-11: Transfer Failed/data value is never_writeable @
-12: Transfer Failed/duplicate BlackTag detected

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

he FDI Server maintains an Information Model as defined in IEC 62541 100. Hence topology elemen
epresenting 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 in IE
P769 5. According to the rules defined in IEC 62789 5, the FDI Server needs to gather information of the H
irectory object in order to be able to create block instances. This information shall be provided by the Sc4
ethod defined with 4.6.1.7. According to IEC_62769 5, the BlockTag argument denoted above is obtained fro
e DisplayName attribute of the corresponding Block instance within the FDI Information Model.

SO0 3 -
S5 OO0 »

—
=

OTE 1 |EC 62769-7, defines the argument SendData of the Transfer Method as an array of Variants. Th
rguments OPERATION, BlockTag, INDEX, SUB_INDEX and WriteData defined in this Table 12 are representg
5 entries of the Variant array in thetorder they are specified above.

©© =
Q ®

Z

OTE 2 IEC 62769-7 defines_the argument ReceiveData of the Transfer Method as an array of Variant. Th
gument ReadData defined‘with the table is represented as entry of the Variant array in the order specified above.

)

D

)

Z

OTE 3 Example (far ¢larification): A block has two views of type View_4. The first view of type View_4
Hdressed with the arguments INDEX = 4 and SUB_INDEX = 1. The second view is addressed with the argumen
NDEX = 4 and SUB, INDEX = 2.

V)
w n

A ServigeError value may be returned with a write operation.

(@)

e Anrrex2C on a description how the communication service arguments for Transfer Method are obtained fron
thhe EDD,

4.6.1.5 GetPublishedData

CP 1/2 alerts represent unsolicited messages as defined in IEC 62769-7. Table 13 shows the
arguments of the Method GetPublishedData.

NOTE CP 1/2 uses the term alerts to refer to alarms and event messages. These are asynchronous, unsolicited
messages that deliver state change notifications such as diagnostic conditions. These messages are mapped to the
GetPublishData service. CP 1/2 also uses the term publish to refer to synchronous, network scheduled
communication for process values. These published messages are not mapped to the GetPublishedData service.


https://iecnorm.com/api/?name=ff90989f98da64817f9930db444a0dad

IEC 62769-101-2:2020 RLV © IEC 2020 -21-

Signature:

GetPublishedData (

[in] ByteString CommunicationRelationId,
out] String BlockTag,
out] Byte[] AlarmEventData,

] NodeId AlarmEventType,

] DateTime TimeStamp,

IITrnt+ 239 Q Yz o~ TA
It T (A S v Gy

[
[
[out
[out
[+ ~1
L 117]

ey

[ont] Tntl32 ServiceFrror):

Table 13 — Method GetPublishedData arguments

Argument Description

CommunicationRelationld The argument value contains the nodeld of the ConnettionPoint 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 typelnode defined within the FDI Information
Model to decode the alarm/event.data stream. The alarm and event types
shall be read from the EDD-by.the FDI Server when creating the Information

Model.
TjmeStamp Denotes the time the alarm or event was detected by the device.
ki T . ) . . .
request-and the-cofresponding response.
elayForNextCa TRE Ve SRgeHHesa delay-time sto tthe-EnrdGetPublishedData
I ‘ fied i .
SlerviceError 0+ OK-/function started-asynchronously, result-has to be polled with

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

Haall Al = ot blickad
arretro7armr o vet GatapuotSneas

-9: GetPublishedData Failed/invalid AlarmEventType

The FDI Server maintains an Information Model as 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 in 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 with 4.6.1.7. According to IEC 62769-5, the BlockTag argument denoted above is obtained from
the DisplayName attribute of the corresponding Block instance within the FDI Information Model.

A ServiceError value may be returned with a write operation.
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NOTE 1 |IEC 62769-7, defines the argument ReceiveData of the GetPublishedData Method as an array of Variant.
The arguments BlockTag, AlarmEventData and AlarmEventType defined in this Table 13 are represented as
entries of the Variant array in the order they are specified above.

NOTE 2 IEC 62769-7 defines the argument SendData of the Transfer Method as an array of Variant. The
arguments OPERATION, BlockTag, INDEX, SUB_INDEX and WriteData defined in this Table 13 are represented
as entries of the Variant array in the order they are specified above.

NOTE 3 IEC 62769-7, defines the argument ReceiveData of the Transfer Method as an array of Variant. The
argument ReadData defined in this Table 13 is represented as entry of the Variant array in the order specified
above.

4.6.1.6 SetAddress

Tgble 14 shows the arguments of the Method SetAddress.

NQTE Modifying the address of a device will have an impact on the communications of a distfibuted control system
(DES) if present.

Signature:

SetAddress (

[in] String OPERATION,

[in] ByteString Address,

[in] String NewPDTag,

[in] UInt32 Serviceld,

[out] UInt32 DelayForNextCall,
[out] Int32 ServiceErrot) ;

Table 14 — Method SetAddress arguments

Argument Description

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

Alddress Fhe argument name shall match with the corresponding attribute name
defined for the ConnectionPoint which is described by a corresponding EDD
element specified in 4.5.1. The argument value holds the device’s IPv4 or
IPv6 address.

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

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

o Eoi . T " ) . . EndT for i )

‘ fiod _



https://iecnorm.com/api/?name=ff90989f98da64817f9930db444a0dad

IEC 62769-101-2:2020 RLV © IEC 2020 - 23 -

Argument Description

ServiceError 0:-OK-/function started-asynchronously, result-hasto-be polled with
EndSetAddress

- OK ion fini ‘
0: OK/execution finished successfully
—-1: SetAddress Failed/canceled by caller
-2: Call Failed/unknown service ID

—-3: SetAddress Failed/not initialized

-4: SetAddress Failed/not 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

The arguments OPERATION defined with the table are represented as entries of the Variant array in the ord¢
they are specified above.

=

The arguments NewPDTag defined with the table are represented as’ entries of the Variant array in the ord¢
they are specified above.

=

4.6.1.7 Scan

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

4.6.1.8 ResetScan

The Method signature specified imIEC 62769-7 applies.

4.6.2 Methods for Gateways

Ngt supported.
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Annex A
(normative)

Topology scan schema

A.1 General

20

The topology scan result schema specified in Annex A describes the CP 1/2 specific format
Method Scan argument topologyvScanResult. The XML document content and structure shall

cofrrespond to the Information Model designed concept to describe a topology in order to enal

gelneric matching between physical devices connected to the network and the FDI Serverhost

In{

A,

Th

Th

<X

IP

Th

ormation Model.

2 Network

e root element that is used to return the scan result of a CP 1/2 netwaork:

e XML schema for a Network element is:

sd:element name="Network" type="ff:FoundationHSENetworkT"/>

i3 FoundationHSEAddressT

simple type that defines the address structuredfor”CP 1/2. The address can be encoded
4 or IPv6.

e XML schema for a FoundationHSEAddressT type is:

sd:simpleType name="FoundafionHSEAddressT">
<xsd:restriction base="xsd:string"/>
xsd:simpleType>

4 FoundationHSEConnectionPointT

complex type that defines the Connection Point for CP 1/2.
e XML schéma for a FoundationHSEConnectionPointT type is:

sd:cemplexType name="FoundationHSEConnectionPointT">
<xsd:sequence>
<xsd:element name="Identification"

le
ed

</

Th

type="Irf:FoundationldentitficationT”
<xsd:element name="BlockScanInstance"
type="ff:FoundationBlockIdentificationT" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
<xsd:attribute name="Address" type="ff:FoundationHSEAddressT"
use="required"/>
<xsd:attribute name="OrdinalNumber" type="xsd:unsignedInt"
use="required"/>
xsd:complexType>

e attributes of a FoundationHSEConnectionPointT type are described in Table A.1.


https://iecnorm.com/api/?name=ff90989f98da64817f9930db444a0dad

IEC 62769-101-2:2020 RLV © IEC 2020 - 25—

Table A.1 — Attributes of FoundationHSEConnectionPointT

Attribute Description
Address The Attribute value holds the address of the network connected device.
OrdinalNumber The OrdinalNumber property reflects the position of the VFD within the

System Management VFD list. Multiple VFDs are mapped to multiple
Scanltem elements.

Theelements of a FoundationHSEConnectionPointT typp are describhed in Tahle A 2

Table A.2 — Elements of FoundationHSEConnectionPointT

Element Description

Information Model (IEC 62769-5) the ConnectionPoint does pot contain or

system in finding the package that matches the conneeted device, this
schema associates the device type identification with the ConnectionPoint.

dentification The element data holds the device type identification data. Compared to the

refer to the device type identification data. But in order_to.Support the FDI ho

=

b

instances within the FDI Server IM. See IEG62769-5.

BlockScaninstance Block instance information of the scanned devicé WFD. Used to create Block

AJ5 FoundationHSENetworkT
A complex type that defines the network for CP 1/2:
THe XML schema for a FoundationHSENetwork™ type is:

<xysd:complexType name="FoundatienHSENetworkT">
<xsd:sequence>
<xsd:element name="ComnnectionPoint"
type="ff:FoundationHSEConnectionPointT"
maxOccurs="unbounded" />
</xsd:sequence>
</|[xsd:complexType>

THhe elements of a FeundationHSENetworkT type are described in Table A.3.

Table A.3 — Elements of FoundationHSENetworkT

Element Description

ClonnectionPoint CP 1/2 Connection Point

A.6 FoundationBlockldentificationT
A complex type that defines the block instance information of the scanned device.
The XML schema for a FoundationBlockldentificationT type is:

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

DjirectoryPosition 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 rules in IEC 62769-5.

AJ7 FoundationldentificationT
A tomplex type that defines the content corresponding to the FunctionalGroup Identification
ThHe XML schema for a FoundationldentificationT type is:

<xqsd:complexType name="FoundationIdentificatXonT">

<xsd:attribute name="MANUFAC ID" type="xsd¥unsignedInt"
use="required"/>

<xsd:attribute name="DEV_ TYPE" type="Xsd:unsignedShort"
use="required"/>

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

<xsd:attribute name="ITK VER" fype="xsd:unsignedShort"
use="reguiredoptional"/>

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

<xsd:attribute name="SOFIWARE 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:attribgte’ name="SIF ITK VER" type="xsd:unsignedShort"
use="opgtidnal"/>

<xsd:atthibute name="FD VER" type="xsd:unsignedShort"
use2™optional"/>

</|xsd:cdmplexType>

THe éttributes 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 resource.
Conditional: Shall be available if the device exposes a Function Block VFD.
ITK_VER ITK Profile Number.
Conditional: Shall be available if the device exposes a Function Block VFD.
HARDWARE_REV Manufacturer hardware revision
SOFTWARE_REV Manufacturer software revision
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Attribute

Description

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_REYV value of the
replaced 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 Diagnostics
specification that this device was designed to
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Annex B
(normative)

Transfer service parameters

Direct Access Services specified in IEC 62769-2 enable the User Interface Plug-in (UIP) to
directly exchange data with the device. Direct data exchange means that data exchanged
between a device and a UIP may not be reflected in the Information Model. IEC 62769-6 defined
interface IDirectAccess corresponds to IEC 62769-2 specified Direct Access Services. Interface
IDjrectATTESS defimed functions Begim T ransfer andEnd Transfer need—to_convey protogol
splecific information. The protocol specifics shall be captured in an XML document.

The schema for CP 1/2 is identical to CP 1/1 and is specified in IEC 62769-101-1.
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Annex C
(informative)

Communication service arguments for Transfer Method

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

th
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.

NG
du

Fa

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

w
Su
IE

by|

Bl
ing
IE

s COMMAND description via mame matching-:

nce the CPF1 EDD profile does not provide a COMMAND EDD item this approach<equir
ditional considerations. In order to keep the FDI Server as generic as possible thie 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 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 ofctte 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 RECORDP“or ARRAY, COMMAND EDD items shall be created

hen 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 instancesyare created with the result of the Scan Method as described in 4.6.1.7. Blo
tances afe. 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

Fgr.«variable read or write access the FDI server shall obtain the communication servi
argumentsND and-SUBIND orm-the-COMMAND-description-of the-parametervia-na
matching. For the communication service argument BlockTag, the DisplayName of the blo

instance shall be used.

ne
ck
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The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compris
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote_ intérnatio
co-operation on all questions concerning standardization in the electrical and electronic fields. Tg\this end 3
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical 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 indhe.Subject dealt

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 Intefnational Organization

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

The formal decisions or agreements of IEC on technical matters express, as neatly 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 internationalruse”and are accepted by IEC Natio
Committees in that sense. While all reasonable efforts are made to’ ensure 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 nation@al'and regional publications. Any divergence betws
any IEC Publication and the corresponding national or regjonal 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, access te1{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 4
members of its technical committees and"EC National Committees for any personal injury, property damage
other damage of any nature whatseever, 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 Normative references cited in this publication. Use of the referenced publications
indispensable for the correct-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.

ernational Standard IEC 62769-101-2 has been prepared by subcommittee 65E: Devices a

inlegration in> enterprise systems, of IEC technical committee 65: Industrial-proce

asurement, control and automation.
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This edition includes the following significant technical changes with respect to the previous

ed

a)

ition:

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

b) support for Package developers to build EDDs targeted for today’s EDD bases system under

a single development tool.
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The text of this International Standard is based on the following documents:

CDV Report on voting
65E/621/CDV 65E/684/RVC

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

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

A |list of all parts in the IEC 62769 series, published under the general title Fielddevice
infegration (FDI), can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch” in the,data related|to
the specific document. At this date, the document will be
¢ [ reconfirmed,

e | withdrawn,

e | replaced by a revised edition, or

e | amended.
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FIELD DEVICE INTEGRATION (FDI) -

Part 101-2: Profiles — Foundation Fieldbus HSE

1 Scope

THis part of IEC 62769 specifies the IEC 62769 profile for IEC 61784-1, CP 1/2 (FOUNDATIQN™
Figeldbus HSE)1.

2 Normative references

THe following documents are referred to in the text in such a way that some or all’ of their contgnt
constitutes requirements of this document. For dated references, only the(edition cited appligs.
Far undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 61784-1, Industrial communication networks — Profiles — Parb1: Fieldbus Profiles

IEC 61784-2, Industrial communication networks — Profiles<"Part 2: Additional fieldbus profiles
for real-time networks based on ISO/IEC/IEEE 8802-3

IEC 61804 (all parts), Function blocks (FB) for process control and electronic device descriptipn
lapguage (EDDL)

IEC 62541-6, OPC unified architecture — Rart 6: Mappings

IEC 62541-100:2015, OPC unified arehitecture — Part 100: Device Interface
IEC 62769-2, Field Device Integration (FDI) — Part 2: FDI Client

IEC 62769-3, Field Device_Integration (FDI) — Part 3: FDI Server

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

IEC 62769-5, Field Device Integration (FDI) — Part 5: FDI Information Model

IEC 62769-6, Field Device Integration (FDI) — Part 6: FDI Technology Mapping

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

IEC 62769-101-1, Field Device Integration (FDI) - Part 101-1: Profiles - Foundation
Fieldbus H1

1 FOUNDATION™ Fieldbus is the trade name of the non-profit consortium Fieldbus Foundation. This information is given for the
convenience of users of this document and does not constitute an endorsement by IEC of the trademark holder or any of its
products. Compliance does not require use of the trade name. Use of the trade name requires permission of the trade name
holder.
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3

Terms, definitions, abbreviated terms and conventions

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 61784-1,
IEC 61784-2, IEC 61804 (all parts), IEC 62541-100, IEC 62769-2, IEC 62769-3, IEC 62769-4,
IEC 62769-5, IEC 62769-6, IEC 62769-7 and IEC 62769-101-1 apply.

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

a

dresses:

3.1
Fo

Ck

CH
CH
=
FH
IM
SN
VH

TH
Ps
Sig

XN
do

EX

4

.3 Conventions

3.1 EDDL syntax

3.2 XML syntax

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

ISO Online browsing platform: available at http://www.iso.org/obp
P Abbreviated terms

r the purposes of this document, the following abbreviated terms apply:

F common file format

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

PF communication profile family (see IEC 61784-1 or IEC61784-2)
D Electronic Device Description (see IEC 61804 (all parts))

Function Block

Information Model
1B System Management Information Base
D virtual field device

is document specifies content for the EDD component that is part of FDI Communicati
ckages. EDDL syntax uses “the font Courier New. EDDL syntax is used for meth
nature, variable, data structure and component declarations.

IL syntax examples use the font Courier New. The XML syntax is used to describe XN\
cument schema:-

AMPLE <Kxs5d:simpleType name="Example">

Profile for CP 1/2 (FOUNDATION™ HSE)

bn
bd

L

4.1 General

This profile specifies the protocol specifics needed for FDI Packages describing communication
servers, gateways and devices. Requirements for Direct Access transfer service parameters
are given in Annex B.

4.2 Catalog profile

4.21 Protocol support file

Each CP 1/2 FDI Device Package shall contain a capability file. The capability file part is
described in Table 1.
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Table 1 — Capability File part

Parameter Description
Content Type txt/plain
Root Namespace Not applicable
Source Relationship http://fdi-cooperation.com/2010/relationships/attachment-protocol
Filename Use file extension .CFH

4.2.2 CommunicationProfile definition
IEC 62769-4 defines a CommunicationProfileT string type for the Catalog XML_schema.
T4ble 2 defines the CP 1/2 specific values for this string.
Table 2 - CommunicationProfile definition
CommunicationProfile Description
fqundation_hse CP 1/2 device type
4.2.3 Profile device
NQ@t supported in this document.
4.2.4 Protocol version information
IEC 62769-4 defines an element type named InterfaceT for the Catalog XML Schema. Elemgnt
tyH>e InterfaceT contains an element named“Version which is supposed to provide versipn
information about the applied communication protocol profile. The value follows the
IEC 62769-4 defined version information schema defined in element 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.
EXIAMPLE For ITK_VER 5, the"value for InterfaceT is 5.0.0.
4.3 Associating a Package with a CP 1/2 device
4.3.1 Device type identification mapping
CP 1/2 devige types are uniquely identified by the parameters MANUFAC_ID, DEVICE_TYRE
anld DEV_REV found in the Resource Block of the Function Block VFD. These parameters gre
used toassociate a given device instance to an FDI Device Package. These parameters gre

mTpped to the FDI Device Package Catalog according to Table 3.



http://fdi-cooperation.com/2010/relationships/attachment-protocol
https://iecnorm.com/api/?name=ff90989f98da64817f9930db444a0dad

IEC 62769-101-2:2020 © |IEC 2020 -9-

Table 3 — Device type catalog mapping

Catalog Element CP Mapping

Manufacturer element of InterfaceT (IEC 62769-4) MANUFAC_ID

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

DeviceModel element of InterfaceT String format DEVICE_TYPE
"0xdddd" wh dddd is the DEVICE_TYPE beri
hexadocimal format. (IEC 627604y ~ " | String format "0xdddd" where dddd is the

DEVICE_TYPE number in hexadecimal format.

eviceRevision element DEV_REV 2
stOfSupportedDeviceRevisionsT (IEC 62769-4)

—Q

String format "x.0.0" where x is the DEV_REV,in
decimal format (no leading zeros).

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

4.3.2 Device type revision mapping
Edch device type is identified per 4.3.1. A device may als@yinclude a paramefer
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 pr|or
FI)I Device Package.
4.4 Information Model mapping
4.4.1 ProtocolType definition
T4ble 4 defines the ProtocolType used to identify CP 1/2 network communications.
Table 4 — ProtocolType’Foundation_HSE definition
Attribute Value
BrowseName Foundation_HSE
I4Abstract False
References ‘ NodeClass | BrowseName ‘ DataType | TypeDefinition | ModellingRulg
Inherits the properties of ProtocolType defined in IEC 62541-100.
4.4.2 DeviceType mapping
Egch device type inherits the properties of DeviceType. The mapping of the inherited properties

frgm DeviceType is defined in Table 5.

Table 5 — Inherited DeviceType property mapping

Property CP Mapping
SerialNumber DEV_ID (System Management Information Base)
RevisionCounter -1 (not defined)
Manufacturer String obtained from FDI package catalog

(ManufacturerName from PackageT)

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

DeviceManual entry text string (not supported) 2

DeviceRevision DEV_REV (Resource Block) P
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Property

CP Mapping

SoftwareRevision

string)

SOFTWARE_REYV (if available, otherwise empty

HardwareRevision

string)

HARDWARE_REYV (if available, otherwise empty

a

b

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

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

4.4

Ag
M

Fy
Th

1.3

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

FunctionalGroup Identification definition

on

pdel shall contain a protocol specific FunctionalGroup called Identification. This
nctionalGroup organizes variables found in the Resource Block of the device-typé instange.
e FunctionalGroup Identification for CP 1/2 is defined in Table 6.

Table 6 — Identification parameters

BrowseName VariableType Optional/Mandatory
MANUFAC_ID Uint32 Mandatony
DEV_TYPE Uint16 Mandatory
DEV_REV UInt8 €onditional @
HARDWARE_REV String Optional
SIOFTWARE_REV String Optional
COMPATIBILITY_REV UInt8 Optional
CAPABILITY_LEV UInt8 Optional
ITK_VER UInt16 Conditional 2
S|F_ITK_VER Ulnt16 Optional
FP_VER Ulnt16 Optional

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

4.4
CH

.4

P 1/2 device types_are block-oriented according to IEC 62541-100. IEC 62769-5 specifies t

BlockType property mapping

mapping of EDDL.BLOCK_A elements to block types and instances.

Th
as|
T4

e BLOCK\A maps as a subtype of the topology element BlockType and inherits the properti

per IE€62541-100. The mapping of the inherited properties of BlockType is specified

ble 7.

Table 7 — Inherited BlockType p

roperty mapping

Property

CP Mapping (Block's ParameterSet)

RevisionCounter ST_REV

ActualMode

MODE_BLK.ACTUAL

PermittedMode

MODE_BLK.PERMITTED

NormalMode

MODE_BLK.NORMAL

TargetMode

MODE_BLK.TARGET
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4.4.5 Mapping to Block ParameterSet

The ParameterSet is relative to each Block. The ParameterSet includes the
CHARACTERISTICS records of the block that contains 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.

4.5 Topology elements
4.5.1 ConnectionPoint definition

ThHe ConnectionPoint type ConnectionPoint_Foundation_HSE shall be used tof‘identify CP 1/2
network communication and is defined in Table 8. The ConnectionPoint_Foundation_HSE type
is @ sub type of the abstract type ConnectionPointType defined in IEC 62541-100.

The Address property can be an IPv4 or IPv6 address. For IPv4 addresses, the address shjll
be stored in the last 4 octets and all other octets shall be set to zero.

The OrdinalNumber property reflects the position of the VED)within the SMIB VFD list. Hor
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
exjposed as instances of type DeviceType define theirdConnection points as components. Hence
Devices with multiple FB VFDs shall contain multiple \Connection points, one per FB VFD.

Table 8 — ConnectionPointType ConnectionPoint_Foundation_HSE definition

Attribute Value
BrowseName ConnectionPoint_Foundatjeny HSE
I4Abstract False
References NodeClass BrowseName DataType TypeDefinition ModellingRulg

nfherits the properties of ConnectionPointType defined in IEC 62541-100.

L

asProperty Variable Address Octet[16] PropertyType Mandatory

L

asProperty Variable OrdinalNumber Int32 PropertyType Optional

ThHe ConnectionPoint type ConnectionPoint_Foundation HSE shall be described by an EDD
el¢ment contained in a Communication Device related FDI Package that can drive a CP 1/2
networks—Actual ConnectionPoint_ConnectionPoint properties are declared by VARIABLE
cojnstructs grouped together in a COLLECTION named
Fdundation_HSE_ ConnectionPoint_Properties.

COMPONENT ConnectionPoint Foundation HSE
{
LABEL "Foundation HSE Connection point";
CLASSIFICATION NETWORK CONNECTION POINT;
CAN DELETE FALSE;
PROTOCOL Foundation HSE;
CONNECTION POINT Foundation HSE ConnectionPoint Properties;
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VARIABLE Address

{

LABEL "Address";

HELP "Address";

CLASS DEVICE;

TYPE OCTET (16) ;
HANDLING READ & WRITE;

VARIABLE OrdinalNumber

{

Ag

4,

Ad
de
Cq

Cd
{

Sq

}

LABEL "OrdinalNumber address property";

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

CLASS DEVICE;

TYPE UNSIGNED INTEGER (4);

HANDLING READ & WRITE;

LLECTION Foundation HSE ConnectionPoint Properties

LABEL "Foundation HSE Connection Point data";
MEMBERS
{
CONNECTION POINT ADDRESS, Address;
CONNECTION POINT ORDINALNUMBER, OrdinadNumber;
}

5.2 Communication Device definition

cording to IEC 62769-7, each FDI Comumunication Package shall contain an EDD elemg
scribing the device. The following EDDL source code is an example describing an F
mmunication Server.

MPONENT Foundation HSE “Communication Server

LABEL "Foundation(HSE communication server",

PRODUCT URI "urn=Fieldbus Foundation:Foundation HSE Communication

rver";

CAN_ DELETE TRUE;

CLASSIFICATION NETWORK COMPONENT;

COMPONENT.RELATIONS

{
Foundation HSE Communication Device Setup

}

nt
DI

COMPONENT RELATION Foundation HSE Communication Device Setup

{

LABEL "Relation between Device and communication device";
RELATION TYPE CHILD COMPONENT;
COMPONENTS
{
Foundation HSE Communication Device{AUTO_ CREATE 1;}
}
MINIMUM NUMBER 1;
MAXIMUM NUMBER 1;
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Semantics of the EDDL constructs shown 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 CommunicationServerType as described in IEC 62769-7.

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

COMPONENT Foundation HSE Communication Device

{

LABEL "Foundation HSE communication device";

CAN_DELETE TRUE;

CLASSIFICATION NETWORK_COMPONENT;

COMPONENT_RELATIONS

{
Foundation HSE Service Provider Relation

}

CJMPONENT RELATION Foundation HSE Service Provider Relation

LABEL "Foundation HSE communication service providder";

RELATION TYPE CHILD COMPONENT;

COMPONENTS

{
Foundation HSE Service Provider{AUTO, CREATE 1;}

}

MINIMUM NUMBER 1;

MAXIMUM NUMBER 16;

Sgmantics of the EDDL constructs shown above are described in IEC 62769-7. The ED
COMPONENT will be utilized by the FDI server and FDI Communication Server to create
ingstance of type ServerCommunicationDeviceType as described in IEC 62769-7.

THe instance of type ServerCommunicationDeviceType shall contain the following parameter

with its/their ParameterSet” Table 9 shows definition of the Communication devi

P3grameterSet.

Tdble 9 — Communication device ParameterSet definition

)

Attribute Value
BfowseNamie ParameterSet
References NodeClas BrowseName DataType TypeDefinition ModellingRule

SkeeVEC 62541-100:2015 5 2

HasTypeDefinition |ObjectType |BaseObjectType

HasComponent Variable <Parameterldentifier> BaseDataVariableType |Mandatory-
Placeholder

4.5.3 Communication service provider definition

According to IEC 62769-7, each FDI Communication Package shall contain at least one EDD
element describing at least one communication service provider component. The following
EDDL source code is an example for a CP 1/2 communication service provider component.
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The component reference ConnectionPoint Foundation_ HSE corresponds to the related
Connection Point definition in 4.5.1.

COMPONENT Foundation HSE Service Provider

{

LABEL "Foundation HSE communication service provider";
CAN DELETE FALSE;

CLASSIFICATION NETWORK COMMUNICATION SERVICE PROVIDER;
COMPONENT RELATIONS

{

Ccd
Fd

Cdg

Se
C(
ing
4,

Ad

Foundation HSE _Connection Point Relation

}
BYTE ORDER BIG ENDIAN;

MPONENT_RELATION
undation HSE Service Provider Connection Point Relation

LABEL "Relation between communication service providex’ and

nnection point";

RELATION TYPE CHILD COMPONENT;

ADDRESSING {Address}

COMPONENTS

{
ConnectionPoint Foundation HSE{ AUTO CREATE 1;}

}

MINIMUM NUMBER 1;

MAXIMUM NUMBER 1;

mantics of the EDDL constructs showncabove are described in IEC 62769-7. The ED
DMPONENT will be utilized by the FDkServer and FDI Communication Server to create
tance of type ServerCommunicationServiceType as described in IEC 62769-7.

5.4 Network definition

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

elgment describing one('Network for each of the protocols that are supported by t

Cq

Cdq
{

mmunication Device. The definition supports the network topology engineering.

MPONENT Network Foundation HSE

LABEL "Foundation HSE Network";
CAN DELETE TRUE;

CLASSIFICATION NETWORK;
COMPONENT RELATIONS

{

DL
an

DD
he

Foundation HSENetwork——Connection Poinmt—Rotation

}

COMPONENT RELATION Foundation HSE Network Connection Point Relation

{

LABEL "Relation between network and connection point";
RELATION_TYPE CHILD_COMPONENT;
ADDRESSING {Address}
COMPONENTS
{
ConnectionPoint Foundation HSE

}
MINIMUM NUMBER 1;
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MAXIMUM NUMBER 32;
}

Semantics of the EDDL constructs shown 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 NetworkType as described with IEC 62541-100.

4.6 Methods

4.6.1 Methods for FDI Communication Servers

4.6.1.1 General
THe Communication Server shall implement services according to the method (Sighatures
described in 4.6.1 and according to the Information Model.
4.6.1.2 Connect
Tgble 10 shows the Method Connect arguments.
Signature:
Connect (
[in] ByteString CommunicationRedationId,
[in] ByteString Address,
[in] Int32 OrdinalNumben,
[out] Int32 ServiceErret) ;
Table 10 — Method-Connect arguments
Argument Description

CommunicationRelationld The argument value contains the nodeld of the Device ConnectionPoint
representing the connection between a device and a physical network directl
conriected to the FDI Communication Server hardware. The nodeld allows to
find the direct parent-child relation.

Address The argument name shall match with the corresponding attribute name
defined for the ConnectionPoint which is described by a corresponding EDD
element specified in 4.5.1. The argument value holds the device’s IPv4 or
IPv6 address.

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

SlerviceError 0: OK/execution finished, connection established successfully
—-1: Connect Failed/canceled by caller
-2: Call Failed/unknown service ID
-3: Connect Failed/device not found
-4: Connect Failed/invalid device node address
-5: Connect Failed/invalid device identification
-6: Connect Failed/invalid Linkld argument
—-7: Connect Failed/invalid OrdinalNumber argument

NOTE IEC 62769-7 defines the argument AddressData of the Connect Method as an array of Variant. The
address arguments defined with the table are represented as entries of the Variant array in the order they are
specified above. IEC 62769-7 defines the argument Devicelnformation as a protocol specific argument list in which
the Connect Method stores the resulting data. The Devicelnformation argument is defined as an array of Variant.
The Devicelnformation argument is not used.
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4.6.1.3 Disconnect

Table 11 shows the Method Disconnect arguments.

Signature:
Disconnect (
[in] ByteString CommunicationRelationId,
[out] UInt32 ServiceError) ;

Table 11 — Method Disconect arguments

Argument Description

CommunicationRelationld The argument value contains the nodeld of the Device ConneetionPoint
representing the connection between a device and a physical nétwork directl
connected to the FDI Communication Server hardware. The nodeld allows
finding the direct parent-child relation.

SlerviceError 0: OK/disconnect finished successfully

—-1: Disconnect Failed/no existing communicatignyrelation

-2: Disconnect Failed/invalid communicatiohrelation identifier

4.6.1.4 Transfer

Tgble 12 shows the Method Transfer arguments.

Signature:
Transfer (

[in] ByteString CémmunicationRelationId,
[in] String OPERATION,
[in] String BlockTag,
[in] UInt32 INDEX,
[in] UInt32 SUB_INDEX,
[in] Bytel[] WriteData,
[in] UInt32 Serviceld,
[out] Bytel] ReadData,
[out] Int32 ServiceError) ;
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Table 12 — Method Transfer arguments

Argument

Description

CommunicationRelationld

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

OPERATION

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

BlockTag

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

INDEX

OPERATION indicates "READ" or "WRITE":

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

OPERATION indicates "VIEW_READ":

The argument denotes the view identifier in a range from 1 to 4. For instance
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.

—

S[UB_INDEX

OPERATION indicates "READ" or "WRITE":
The argument denotes the subindex of a member of the block parameter
being addressed if the block parameter isof 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-a\parameter of type RECORD or ARRAY a
1-relative value shall be passed with this argument.

To address the parameter.ef type RECORD or ARRAY as a whole, a value o
0 shall be passed with this argument.

OPERATION indicatesy"VIEW_READ":

The argument addresses a View_3 or View_4 if multiple views of that type
exist. The argumént shall be 0 if there are no multiple views of the type
addressed withithe INDEX argument. Values of 1 up to the number of views
that type address the specific view.

=

WriteData

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

Serviceld

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

ReadData

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

ServiceError 0: OK/execution finished

—-1: Transfer Failed/canceled by caller

-2: Call Failed/unknown service ID

-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 @
-9: Transfer Failed/wrong Mode for Request @

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

-11: Transfer Failed/data value is never writeable 2
-12: Transfer Failed/duplicate BlockTag detected

-13: Invalid INDEX, SUB_INDEX argument proevided with a "VIEW_READ"
transfer

3o

4

A0

i

=0

H

he FDI Server maintains an Information Model as defined in IEC 82541-100. Hence topology elemen
presenting an FFBlockType are separated from actual block instaneces. An instance called Blocks of
onfigurableObjectType is used to implement instantiation rules. |nstantiation of blocks is further detailed
EC 62769-5. According to the rules defined in IEC 62769-5, the FDL.Server needs to gather information of the H
irectory object in order to be able to create block instances., This information shall be provided by the Sc4
ethod defined with 4.6.1.7. According to IEC 62769-5, the Blo€kTag argument denoted above is obtained fro
e DisplayName attribute of the corresponding Block instance within the FDI Information Model.

EEERRUEER

©© =

O Z

= >

)

OTE 1 IEC 62769-7 defines the argument SendData.of the Transfer Method as an array of Variants. Th
guments OPERATION, BlockTag, INDEX, SUB_INDEX and WriteData defined in this Table 12 are representg
5 entries 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
gument ReadData defined with the table is(fepresented as entry of the Variant array in the order specified abov

OTE 3 Example (for clarification): A™block has two views of type View_4. The first view of type View_4
Hdressed with the arguments INDEX =-4 and SUB_INDEX = 1. The second view is addressed with the argumen
IDEX = 4 and SUB_INDEX = 2,

Q

[]

D

w n

A ServiceError value may be’returned with a write operation.

w

th

ee Annex C on a desckiption how the communication service arguments for Transfer Method are obtained fron
e EDD.

CH
ar

.6.1.5 GetPublishedData

P 1/2-alerts represent unsolicited messages as defined in IEC 62769-7. Table 13 shows t
juments of the Method GetPublishedData.

NOTE CP 1/2 uses the term alerts to refer to alarms and event messages.

These are asynchronous, unsolicited

messages that deliver state change notifications such as diagnostic conditions. These messages are mapped to the
tPublishData service. CP 1/2 also uses the term publish to refer to synchronous, network scheduled
communication for process values. These published messages are not mapped to the GetPublishedData service.

Ge

Signature:
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GetPublishedData (
[in] ByteString CommunicationRelationId,
[ ] String BlockTag,
[ ] Byte[] AlarmEventData,
[out] NodelId AlarmEventType,
[ ] DateTime TimeStamp,
[ ] Int32 ServiceError);

rable T3 — 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 defified within the FDI Information
Model to decode the alarm/event data stréam” The alarm and event types
shall be read from the EDD by the FDI/Server when creating the Information

Model.
TjmeStamp Denotes the time the alarm or eveht was detected by the device.
SlerviceError 0: OK/execution finished
-1: GetPublishedData Failed/canceled by caller
-2: Call Failed/unknown+service ID
-3: GetPublishedBData Failed/not supported
-4: GetPublishedData Failed/no existing communication relation
-5: GetPubilishedData Failed/invalid communication relation identifier
-8: GetRublishedData Failed/no Alarm/Event data published.
-9:°GetPublishedData Failed/invalid AlarmEventType
The FDI Server maintains aminformation Model as defined in IEC 62541-100. Hence topology elemen

-

gpresenting 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

BEC 62769-5. Accordingo the rules defined in IEC 62769-5, the FDI Server needs to gather information of the H
irectory object in ordér‘to be able to create block instances. This information shall be provided by the Scg
ethod defined with™4:6.1.7. According to IEC 62769-5, the BlockTag argument denoted above is obtained fro
He DisplayNamesattribute of the corresponding Block instance within the FDI Information Model.

TS0 =20
EEEERUEER

Al ServiceError value may be returned with a write operation.

OTE A \IEC 62769-7, defines the argument ReceiveData of the GetPublishedData Method as an array of Variant.
he arguments BlockTag, AlarmEventData and AlarmEventType defined in this Table 13 are represented 4
htriés’of the Variant array in the order they are specified above.

O H4Z
»

NOTE 2 |IEC 62769-7 defines the argument SendData of the Transfer Method as an array of Variant. The
arguments OPERATION, BlockTag, INDEX, SUB_INDEX and WriteData defined in this Table 13 are represented
as entries of the Variant array in the order they are specified above.

NOTE 3 IEC 62769-7, defines the argument ReceiveData of the Transfer Method as an array of Variant. The
argument ReadData defined in this Table 13 is represented as entry of the Variant array in the order specified
above.
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4.6.1.6 SetAddress

Table 14 shows the arguments of the Method SetAddress.

NOTE Modifying the address of a device will have an impact on the communications of a distributed control system
(DCS) if present.

Signature:

SetAddress (

[in] String OPERATION,

[in] ByteString Address,

[in] String NewPDTag,

[in] UInt32 Serviceld,

[out] UInt32 DelayForNextCall,
[out] Int32 ServiceError) ;

Table 14 — Method SetAddress arguments

Argument Description

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

Address The argument name shall match mith the corresponding attribute name
defined for the ConnectionPaint which is described by a corresponding EDD
element specified in 4.5.1./he argument value holds the device’s IPv4 or
IPv6 address.

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

Slerviceld The service transaction code establishes the relation between the service
request andithe corresponding response.

SlerviceError 0: OK/execution finished successfully

-1xSetAddress Failed/canceled by caller

=2: Call Failed/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 c\llnfnv’ data h]llr_\n‘ dataformat-and-so nn)

-10: SetAddress Failed/not possible in status connected

a8 The arguments OPERATION defined with the table are represented as entries of the Variant array in the order
they are specified above.

The arguments NewPDTag defined with the table are represented as entries of the Variant array in the order
they are specified above.

4.6.1.7 Scan

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

4.6.2 Methods for Gateways

Not supported.
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Annex A
(normative)

Topology scan schema

A.1 General

20

The topology scan result schema specified in Annex A describes the CP 1/2 specific format
Method Scan argument topologyvScanResult. The XML document content and structure shall

cofrrespond to the Information Model designed concept to describe a topology in order to enal

gelneric matching between physical devices connected to the network and the FDI Serverhost

In{

A,

Th

Th

<X

IP

Th

ormation Model.

2 Network

e root element that is used to return the scan result of a CP 1/2 netwaork:

e XML schema for a Network element is:

sd:element name="Network" type="ff:FoundationHSENetworkT"/>

i3 FoundationHSEAddressT

simple type that defines the address structuredfor”CP 1/2. The address can be encoded
4 or IPv6.

e XML schema for a FoundationHSEAddressT type is:

sd:simpleType name="FoundafionHSEAddressT">
<xsd:restriction base="xsd:string"/>
xsd:simpleType>

4 FoundationHSEConnectionPointT

complex type that defines the Connection Point for CP 1/2.
e XML schéma for a FoundationHSEConnectionPointT type is:

sd:cemplexType name="FoundationHSEConnectionPointT">
<xsd:sequence>
<xsd:element name="Identification"

le
ed

</

Th

type="Irf:FoundationldentitficationT”
<xsd:element name="BlockScanInstance"
type="ff:FoundationBlockIdentificationT" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
<xsd:attribute name="Address" type="ff:FoundationHSEAddressT"
use="required"/>
<xsd:attribute name="OrdinalNumber" type="xsd:unsignedInt"
use="required"/>
xsd:complexType>

e attributes of a FoundationHSEConnectionPointT type are described in Table A.1.
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Table A.1 — Attributes of FoundationHSEConnectionPointT

Attribute Description
Address The Attribute value holds the address of the network connected device.
OrdinalNumber The OrdinalNumber property reflects the position of the VFD within the

System Management VFD list. Multiple VFDs are mapped to multiple
Scanltem elements.

Theelements of a FoundationHSEConnectionPointT typp are described in Tahle A 2

Table A.2 — Elements of FoundationHSEConnectionPointT

Element Description

Information Model (IEC 62769-5) the ConnectionPoint does pot contain or

system in finding the package that matches the conneeted device, this
schema associates the device type identification with the ConnectionPoint.

dentification The element data holds the device type identification data. Compared to the

refer to the device type identification data. But in order_to.Support the FDI ho

=

b

instances within the FDI Server IM. See IEG62769-5.

BlockScaninstance Block instance information of the scanned devicé WFD. Used to create Block

AJ5 FoundationHSENetworkT
A complex type that defines the network for CP 1/2:
THe XML schema for a FoundationHSENetwork™ type is:

<xysd:complexType name="FoundatienHSENetworkT">
<xsd:sequence>
<xsd:element name="ComnnectionPoint"
type="ff:FoundationHSEConnectionPointT"
maxOccurs="unbounded" />
</xsd:sequence>
</|[xsd:complexType>

THhe elements of a FeundationHSENetworkT type are described in Table A.3.

Table A.3 — Elements of FoundationHSENetworkT

Element Description

ClonnectionPoint CP 1/2 Connection Point

A.6 FoundationBlockldentificationT
A complex type that defines the block instance information of the scanned device.
The XML schema for a FoundationBlockldentificationT type is:

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

DjirectoryPosition

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 rules in IEC 62769-5.

Al7 FoundationldentificationT

A tomplex type that defines the content corresponding to the FunctionalGroup Identification

ThHe XML schema for a FoundationldentificationT type is:

<xqsd:complexType name="FoundationIdentificatiXonT">

<xsd:attribute name="MANUFAC ID" type="xsd¥unsignedInt"
use="required"/>

<xsd:attribute name="DEV_ TYPE" type="Xsd:unsignedShort"
use="required"/>

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

<xsd:attribute name="ITK VER" fype="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:attribgte’ name="SIF ITK VER" type="xsd:unsignedShort"
use="opgtidnal"/>

<xsd:attkhibute name="FD VER" type="xsd:unsignedShort"
use9™optional" />

</|Ixsd:camplexType>

THeattributes 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 resource.
Conditional: Shall be available if the device exposes a Function Block VFD.
ITK_VER ITK Profile Number.

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

HARDWARE_REV

Manufacturer hardware revision

SOFTWARE_REV

Manufacturer software revision
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Attribute

Description

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_REYV value of the
replaced 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 Diagnostics
specification that this device was designed to
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Annex B
(normative)

Transfer service parameters

Direct Access Services specified in IEC 62769-2 enable the User Interface Plug-in (UIP) to
directly exchange data with the device. Direct data exchange means that data exchanged
between a device and a UIP may not be reflected in the Information Model. IEC 62769-6 defined
interface IDirectAccess corresponds to IEC 62769-2 specified Direct Access Services. Interface
IDjrectATTESS defimed functions Begim T ransfer andEnd Transfer need—to_convey protogol
splecific information. The protocol specifics shall be captured in an XML document.

The schema for CP 1/2 is identical to CP 1/1 and is specified in IEC 62769-101-1.
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Annex C
(informative)

Communication service arguments for Transfer Method

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

th
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 blogk is loaded by the engine.

NQ
du

Fa

edch member of the RECORD or ARRAY. This is to ease operation for the FDI Server.

w
Su
IE

by}
BI

ing
IE

Fao

s COMMAND description via mame matching-:

nce the CPF1 EDD profile does not provide a COMMAND EDD item this approach<equir
ditional considerations. In order to keep the FDI Server as generic as possible thie 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 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 ofstie COMMAND items for PARAMETERSs can be accomplish
ing ddi_get_item() for the block when the list of‘parameters is created.

r parameters of the type RECORD“r ARRAY, COMMAND EDD items shall 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 instancesyare created with the result of the Scan Method as described in 4.6.1.7. Blo
tances afe.->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

ar

instance shall be used.

ne
ck
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

INTEGRATION DES APPAREILS DE TERRAIN (FDI) -

Partie 101-2: Profils — Foundation Fieldbus HSE

1)

2)

3)

4)

5)

6)
7)

8)

9)

L4

et

La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation compog
de l'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC a pouK objet
favoriser la coopération internationale pour toutes les questions de normalisation dans les~domaines

ée
de
de

I'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie des Normes intérnationalps,

des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) et g
Guides (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiée a des comités d'études, 3
travaux desquels tout Comité national intéressé par le sujet traité peut participer.”Les organisatig
internationales, gouvernementales et non gouvernementales, en liaison avec I'lEC, participent également 3
travaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISO), selon g
conditions fixées par accord entre les deux organisations.

Les décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mesure
possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de I'lEC intéresg
sont représentés dans chaque comité d'études.

Les Publications de I'lEC se présentent sous la forme de recommaéndations internationales et sont agréd

es
ux
ns
ux

es

comme telles par les Comités nationaux de I'lEC. Tous les efforts\raisonnables sont entrepris afin que I'lEC

s'assure de I'exactitude du contenu technique de ses publicationsi\I'lEC ne peut pas étre tenue responsable
I'éventuelle mauvaise utilisation ou interprétation qui en est faite‘par un quelconque utilisateur final.

Dans le but d'encourager I'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans toute
mesure possible, a appliquer de fagon transparente les Rublications de I'lEC dans leurs publications nationa
et régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationales
régionales correspondantes doivent étre indiquées en_termes clairs dans ces dernieres.

de

la
es
ou

L'IEC elle-méme ne fournit aucune attestation_de) conformité. Des organismes de certification indépendants

fournissent des services d'évaluation de confermité et, dans certains secteurs, accédent aux marques
conformité de I'lEC. L'IEC n'est responsable.d'aucun des services effectués par les organismes de certificat
indépendants.

Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

de
on

Aucune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatairgs,

y compris ses experts particuliers;et les membres de ses comités d'études et des Comités nationaux de I'lH
pour tout préjudice causé en‘cas de dommages corporels et matériels, ou de tout autre dommage de queld
nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépeng
découlant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de I'lH
ou au crédit qui lui est.accordé.

L'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publicatig
référencées est obligatoire pour une application correcte de la présente publication.

C,
ue
es
C,

ns

L'attention estattirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire I'oljjet

de droits,de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits
brevets«et de ne pas avoir signalé leur existence.

Norme internationale IEC 62769-101-2 a été établie par le sous-comité 65E: Les disposins

ledr intégration dans les systémes de l'entreprise, du comité d'études 65 de I'lEC: Mesu

commande et automation dans les processus industriels.

de

e,

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

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

a)

b)

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

d'autres technologies;

capacité offerte aux développeurs de Paquetages d'élaborer des EDD qui ciblent les

systémes de bases EDD actuels, en exploitant un seul outil de développement.
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Le texte de cette Norme internationale est issu des documents suivants:

CDV Rapport de vote
65E/621/CDV 65E/684/RVC

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette Norme internationale.

Ce document a été rédigé selon les Directives ISO/IEC, Partie 2.

Une liste de toutes les parties de la série IEC 62769, publiées sous le titre général Intégratipn
ddls appareils de terrain (FDI), peut étre consultée sur le site web de I'lEC.

Le comité a décidé que le contenu de ce document ne sera pas modifié avant la date de stabiljté
indiquée sur le site web de I'lEC sous "http://webstore.iec.ch"” dans les donhges relatives pu
document recherché. A cette date, le document sera
¢ | reconduit,

e | supprimé,

e | remplacé par une édition révisée, ou

e | amendé.
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INTEGRATION DES APPAREILS DE TERRAIN (FDI) -

Partie 101-2: Profils — Foundation Fieldbus HSE

1 Domaine d'application

Ld présente partie de I'lEC 62769 spécifie le profil de I'IEC 62769 pour le profi\ de
communication CP 1/2 (FOUNDATION™ Fieldbus HSE)1 défini dans I'lEC 61784-1.

2 Références normatives

Legs documents suivants cités dans le texte constituent, pour tout ou partie dedeur contenu, des
exjigences du présent document. Pour les références datées, seule I'édition citée s'appligye.
Pqur les références non datées, la derniére édition du document de_référence s'applique
compris les éventuels amendements).

—
<

IEC 61784-1, Réseaux de communication industriels — Profils'= "Partie 1: Profils de bus pde
tefrain

IEC 61784-2, Réseaux de communication industriels < Profils — Partie 2: Profils de bus fde
tefrain supplémentaires pour les réseaux en temps réé€l fondés sur I''SO/IEC/IEEE 8802-3

IEC 61804 (toutes les parties), Blocs fonctionnels (FB) pour les procédés industriels et langage
dd description électronique de produit (EDDL)

IEC 62541-6, Architecture unifiée OPC < Partie 6: Mappings

IEC 62541-100:2015, Architecture tnifiée OPC — Partie 100: Interface d'appareils
IEC 62769-2, Intégration des(appareils de terrain (FDI) — Partie 2: Client FDI

IEC 62769-3, Intégration des appareils de terrain (FDI) — Partie 3: Serveur FDI
IEC 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

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

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

IEC 62769-101-1, Intégration des appareils de terrain (FDI)— Partie 101-1: Profils —
Foundation Fieldbus H1

1 FOUNDATION™ Fieldbus est I'appellation commerciale du consortium Fieldbus Foundation, une organisation a but non lucratif.
Cette information est donnée a l'intention des utilisateurs du présent document et ne signifie nullement que I'lEC approuve
ou recommande I'organisation détentrice de I'appellation commerciale, ni I’emploi exclusif de I'un de ses produits quel qu'il
soit. La conformité n’exige pas I'utilisation de I'appellation commerciale. L'utilisation de I'appellation commerciale exige
l'autorisation du détenteur de I'appellation commerciale.
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3 Termes, définitions, termes abrégés et conventions

3.1 Termes et définitions

Pour les besoins du présent document, les termes et définitions donnés dans I'lEC 61784-1,
I''EC 61784-2, I'|EC 61804 (toutes les parties), I'lEC 62541-100, I''EC 62769-2, I'|EC 62769-3,
I'NEC 62769-4, I'lEC 62769-5, I'|EC 62769-6, I'lEC 62769-7 et I'lEC 62769-101-1 s'appliquent.

L'ISO et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisé
en_normalisation, consultables aux adresses suivantes:

es

e [ 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 Termes abrégés

Pqur les besoins du présent document, les termes abrégés suivants s'appliquent:

CRF format de fichier commun (common file format)

Cp Profil de communication (Communication Profile;'\COvoir [I'IEC 61784-1
I''EC 61784-2)

CRF Famille de profils de communication (Communication Profile Family, v
I''EC 61784-1 ou I'lEC 61784-2)

EDD Description électronique de produit (Electronic Device Description, voir IEC 618
(toutes les parties))

FE Bloc Fonctionnel (Function Block)

IM Modele d'Information (Information Model)

SMIB Base d'Informations de Gestion, du Systéme (System Management Informati
Base)

VHD Appareil de terrain virtuel {Virtual Field Device)

3.3 Conventions
3.3.1 Syntaxe EDDL

Le présent document spécifie le contenu du composant EDD qui fait partie des Paquetages

Cammunication FDI.<la syntaxe EDDL utilise la police Courier New. La syntaxe EDDL ¢
utflisée pour les déclarations des signatures de méthodes, des variables, des structures

dannées et des _cormposants.

3.3.2 Syntaxe XML

Les eXemples de syntaxe XML utilisent la police Courier New. La syntaxe XML est utilisg

pu

Dir

D4

on

de
st
He

[4%
D

pourdécrire le schéma des documents XML.

EXEMPLE <xsd:simpleType name="Example">

4 Profil pour CP 1/2 (FOUNDATION™ HSE)

4.1 Généralités

Ce profil spécifie les spécificités du protocole nécessaires aux Paquetages FDI pour
description des serveurs de communication, des passerelles et des appareils. Les exigenc
pour les paramétres du service Transfer des Services d’Accés Direct sont données da
I'Annexe B.

la
es
ns
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4.2 Profil de catalogue

4.2.1 Fichier de prise en charge de protocole

Chaque Paquetage d'Appareil FDI CP 1/2 doit contenir un fichier de capacité. La partie fichier

de

capacité est définie dans le Tableau 1.

Tableau 1 — Partie fichier de capacité

Parametre Description

ontent Type (Type de contenu) texte/texte brut

oot Namespace (Espace de noms racine) Non applicable

lource Relationship (Relation source) http://fdi-cooperation.com/2010/relationships/attachment-protocd

Il DO

lename (Nom de fichier) Utiliser I'extension de fichier .CFH

4.]

L'l
Le

.2 Définition du CommunicationProfile

EC 62769-4 définit un type de chaine CommunicationProfile pouf-e’ schéma XML Catald
Tableau 2 définit les valeurs spécifiques au CP 1/2 pour cetteschaine.

Tableau 2 — Définition du CommunicationProfile

g.

CommunicationProfile Description

fq

undation_hse Type d'appareil CP 1/2

4-A

Ng

4-A

.3 Appareil de profil

n pris en charge dans le présent document.

.4 Informations relatives a 1a version de protocole

L'IEC 62769-4 définit un type.d'élément nommé InterfaceT pour le schéma XML Catalog.
type d'élément InterfaceT~contient un élément nommé Version qui est censé fournir d
informations de version relatives au profil de protocole de communication appliqué. La vale

su
le

L4
ve

EX

es

it le schéma d'informations de version défini par I'lEC 62769-4, lequel schéma est défini dans

type d'élément VersionT.

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

EMPLE.™ Pour ITK_VER 5, la valeur pour InterfaceT est 5.0.0.

4,

B ~"Association d'un Paquetage avec un appareil CP 1/2

4.31 Mapping d'identification du type d'appareil

Le

s types d'appareils CP 1/2 sont identifié<s de maniere unique par les parametr

es

MANUFAC_ID, DEVICE_TYPE et DEV_REV disponibles dans le Resource Block (Bloc de
ressources) du Bloc Fonctionnel VFD. Ces paramétres sont utilisés pour associer une instance
d'appareil donnée avec un Paquetage d'Appareil FDI. Ces parameétres sont mappés au
Catalogue de Paquetage d'Appareil FDI conformément au Tableau 3.


http://fdi-cooperation.com/2010/relationships/attachment-protocol
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Tableau 3 — Mapping dans le catalogue des types d'appareils

Elément du catalogue Mapping des types d'appareils CP

Elément Manufacturer d'InterfaceT (IEC 62769-4) MANUFAC_ID

Format de chaine "0xdddd", ou dddd est le numéro
MANUFAC_ID au format hexadécimal.

Elément DeviceModel d'InterfaceT. Format de chaine DEVICE_TYPE

"Oxdddd", ou dddd est le numéro DEVICE_TYPE au
format hexadécimal. (Voir I'lEC 62769-4)

Format de chaine "0xdddd" ou dddd est le numéro
DEVICE_TYPE au format hexadécimal.

—m

[ément DeviceRevision de DEV_REV @

stOfSupportedDeviceRevisionsT (IEC 62769-4)
Format de chaine "x.0.0" ou x est le numéro

DEV_REV au format décimal (pas de zéros_defiéete).

[

Attribut a caractére conditionnel: doit étre disponible si I'appareil expose un Bloc Fonctionnel MFD.

4.3.2 Mapping des révisions de type d'appareil

Chaque type d'appareil est identifié conformément a 4.3.1. Un appareihpeut également incldre
un parameétre COMPATIBILITY_REV du Bloc de ressources. Ce parameétre spécifie la versipn
d'appareil la plus ancienne (DEV_REV) qu'un nouvel appareil peut remplacer tout gn
maintenant la compatibilité avec un précédent Paquetage d'Appareil FDI.
4.4 Mapping du Modéle d'Information
4.4.1 Définition de ProtocolType
Le Tableau 4 définit le ProtocolType utilisé poutiidentifier des communications réseau CP 1/2.
Tableau 4 — Définition du<ProtocolType Foundation_HSE
Attribut Valeur
BrowseName Foundation_HSE
IsjAbstract False
Références ‘ NodeClass | BrowseName ‘ DataType | TypeDefinition ‘ ModellingRule
Hgrite des propriétés du ProtocolType définies dans I'lEC 62541-100.

4.4.2 Mapping du DeviceType
Chaquesxtype d'appareil hérite des propriétés du DeviceType. Le mapping des propriétés
héritées/du DeviceType est défini dans le Tableau 5.
Tableau 5 — Mapping des propriétés héritées du DeviceType
Propriété Mapping des types d'appareils CP

SerialNumber DEV_ID (base d'informations de gestion du systéeme)

RevisionCounter -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 nom
localisé)

DeviceManual chaine textuelle d'entrée (non prise en charge) 2
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Propriété Mapping des types d'appareils CP
DeviceRevision DEV_REV (Bloc de ressources) °
SoftwareRevision SOFTWARE_REYV (si disponible, sinon chaine vide)
HardwareRevision HARDWARE_REYV (si disponible, sinon chaine vide)

a8 Les manuels d'appareils sont exposés comme piéces jointes du Paquetage d'Appareil FDI.

b Attribut & caractére conditionnel: doit &tre disponible si I'appareil expose un Bloc Fonctionnel VFD.

4.4.3 Définition du FunctionalGroup Identification

Camme défini dans [I'lEC 62541-100, chaque représentation d'appareil dans le“«Mod¢le
d'lInformation hébergé sur le Serveur FDI doit contenir un FunctionalGroup spégcifique a pn
prptocole, appelé Identification. Ce FunctionalGroup organise les variables qui se{rodvent daps
le [Resource Block (Bloc de ressources) de l'instance de type d'appareil. Le FunctionalGroup
Identification pour le CP 1/2 est défini dans le Tableau 6.

Tableau 6 — Parameétres d'identification

BrowseName Type de Variable Facultatif/Obligatoire
MANUFAC_ID UInt32 Obligateire
DEV_TYPE Uint16 Qbligatoire
DEV_REV UInt8 Conditionnel @
HARDWARE_REV String Facultatif
SOFTWARE_REV String Facultatif
CQOMPATIBILITY_REV UInt8 Facultatif
GAPABILITY_LEV UInt8 Facultatif
ITK_VER Uint16 Conditionnel 2
SIF_ITK_VER Ulnt16 Facultatif
FD_VER UInt16 Facultatif

O

Attribut a caractere conditionngliidoit étre disponible si I'appareil expose un Bloc Fonctionnel VFD.

4.4.4 Mapping des\propriétés du BlockType

Legs types d'appareils CP 1/2 sont orientés bloc conformément a [I'lEC 62541-1(0.
L'IEC 62769-5:spécifie le mapping des éléments EDDL BLOCK_A aux types et instances de
blgcs.

Leg BLOCK_A est mappé comme un sous-type de I'élément de topologie BlockType et hérjte
des\ propriétés indiquées dans I'lEC 62541-100. Le mapping des propriétés héritées gdu
BlockType estspecifié dans te Tableau 7.

Tableau 7 — Mapping des propriétés héritées du BlockType

Propriété Mapping des types d'appareils CP (ParameterSet
du Bloc)
RevisionCounter ST_REV
ActualMode MODE_BLK.ACTUAL
PermittedMode MODE_BLK.PERMITTED
NormalMode MODE_BLK.NORMAL
TargetMode MODE_BLK.TARGET
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4.4.5 Mapping sur le ParameterSet du Bloc

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

Le nom d'exploration des parameétres qui se trouve dans PARAMETERS et
LOCAL_PARAMETERS est le nom du 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
ngm d-article de 1a liste.

4.5 Eléments de topologie
4.5.1 Définition du ConnectionPoint

Le type ConnectionPoint ConnectionPoint_Foundation_HSE doit étre utilisé’ pour identifier|la
communication de réseau CP 1/2 et est défini dans le Tableau8. Le type
CqgnnectionPoint_Foundation_HSE est un sous-type du type abstraithConnectionPointType
défini dans I'lEC 62541-100.

La propriété Address peut étre une adresse IPv4 ou IPv6. Lesladresses IPv4 doivent é
contenues dans les 4 derniers octets et tous les autres octets doivent étre mis a zéro.

=

e

La propriété OrdinalNumber refléte la position du VFD dans la liste des VFD du SMIB. Pour les
aplpareils qui exposent plusieurs FB VFD, la propriété” OrdinalNumber est obligatoire pqur
adresser le FB VFD. Pour les appareils ayant un EB)VFD unique, la propriété OrdinalNumber
pelut étre omise. Les appareils exposés comme instances du type DeviceType définissent lers
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.

Tableau 8 — Définition du ConnectionPointType ConnectionPoint_Foundation_HSE

Attribut Valeur
BlrowseName ConnectionPoint, Foundation_HSE
IgAbstract False
Références NodeClass BrowseName DataType TypeDefinition ModellingRulg
Heérite des propriétés du ConnectionPointType définies dans I'lEC 62541-100.
HasProperty Variable Address Octet[16] PropertyType Obligatoire
HasProperty Variable OrdinalNumber Int32 PropertyType Facultatif

Le type_du ConnectionPoint ConnectionPoint_Foundation_HSE doit étre décrit par un élémgnt
EDD‘eontenu dans un Paquetage FDI associé a I'Appareil de Communication, en mesure fde
piloter un réseau CP 1/2. Les propriétés réelles de ConnectionPoint_ConnectionPoint sont
déclarées par les constructions VARIABLE regroupées dans une COLLECTION nommée
Foundation_HSE_ConnectionPoint_Properties.

COMPONENT ConnectionPoint Foundation HSE
{
LABEL "Foundation HSE Connection point";
CLASSIFICATION NETWORK CONNECTION POINT;
CAN DELETE FALSE;
PROTOCOL Foundation HSE;
CONNECTION POINT Foundation HSE ConnectionPoint Properties;
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VARIABLE Address
{
LABEL "Address";
HELP "Address";
CLASS DEVICE;
TYPE OCTET (16) ;
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;

CJLLECTION Foundation HSE ConnectionPoint Properties

LABEL "Foundation HSE Connection Point data";
MEMBERS
{
CONNECTION POINT ADDRESS, Address;
CONNECTION POINT ORDINALNUMBER, OrdinadNumber;
}

4.5.2 Définition de I'Appareil de Communication

Cgnformément a I'lEC 62769-7, chaquexRaquetage de Communication FDI doit contenir un
élement EDD qui décrit I'appareil. Le code source EDDL ci-aprés est un exemple décrivant un
Sdrveur de Communication FDI.

CJMPONENT Foundation HSE“ommunication Server

{

LABEL "Foundation(HSE communication server",

PRODUCT URI "urn=Fieldbus Foundation:Foundation HSE Communication

Sgrver";

CAN DELETE TRUE;

CLASSIFICATION NETWORK COMPONENT;

COMPONENT.RELATIONS

{
Foundation HSE Communication Device Setup

}

}

COMPONENT RELATION Foundation HSE Communication Device Setup
{

LABEL "Relation between Device and communication device";

RELATION TYPE CHILD COMPONENT;

COMPONENTS

{

Foundation HSE Communication Device{AUTO CREATE 1;}

}

MINIMUM NUMBER 1;

MAXIMUM NUMBER 1;
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