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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIELD DEVICE INTEGRATION (FDI®) —
Part 7: Communication Devices

FOREWORD

1) Thie International Electrotechnical Commission (IEC) is a worldwide organization for standardization camprising
alllnational electrotechnical committees (IEC National Committees). The object of IEC is to promote.ihterngtional
coloperation on all questions concerning standardization in the electrical and electronic fields. To«this erjd and
in pddition to other activities, IEC publishes International Standards, Technical Specifications, T€chnical Rgports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”).| Their
préparation is entrusted to technical committees; any IEC National Committee interested in‘the’subject dedlt with
may participate in this preparatory work. International, governmental and non-governmental ofganizations lijaising
with the IEC also participate in this preparation. IEC collaborates closely with the Interpational Organizatfon for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizatipns.

2) Thie formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interngtional
cohsensus of opinion on the relevant subjects since each technical comnijtieé has representation from all
interested IEC National Committees.

3) IEE Publications have the form of recommendations for international ‘use and are accepted by IEC National
Cdmmittees in that sense. While all reasonable efforts are made ta. ehsure that the technical content ¢f IEC
Publications is accurate, IEC cannot be held responsible for the)way in which they are used or fqr any
miginterpretation by any end user.

4) In|order to promote international uniformity, IEC National-€Cemmittees undertake to apply IEC Publigations
transparently to the maximum extent possible in their national‘and regional publications. Any divergence between
any IEC Publication and the corresponding national or regienal publication shall be clearly indicated in the|latter.

5) IECL itself does not provide any attestation of conformity. Independent certification bodies provide confprmity
aspessment services and, in some areas, accessyto-lEC marks of conformity. IEC is not responsible fpr any
sefvices carried out by independent certification bodies.

6) Alllusers should ensure that they have the latest edition of this publication.

7) N(d liability shall attach to IEC or its directors, employees, servants or agents including individual experfs and
megmbers of its technical committees andJEC National Committees for any personal injury, property damage or
other damage of any nature whatsgever, whether direct or indirect, or for costs (including legal feeg) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othgqr IEC
Publications.

8) Atfention is drawn to the Normative references cited in this publication. Use of the referenced publicatipns is
indispensable for the correctapplication of this publication.

9) At{ention is drawn to the_possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be’held responsible for identifying any or all such patent rights.

This|redline version of the official IEC Standard allows the user to identify the chahges
madé¢ to the_previous edition IEC 62769-7:2021. A vertical bar appears in the margin
whetrlever-'a change has been made. Additions are in green text, deletions are in
strikpthrough red text.
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IEC 62769-7 has been prepared by subcommittee 65E: Devices and integration in enterprise
systems, of IEC technical committee 65: Industrial-process measurement, control and
automation. It is an International Standard.

This third edition cancels and replaces the second edition published in 2021. This edition
constitutes a technical revision.

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

a) added ScanExtended Method.

The Ilext of this International Standard is based on the following documents:

Draft Report on voting

65E/859/CDV 65E/916/RVC

Full information on the voting for its approval can be found in the reporton voting indicafed in
the apove table.

The llanguage used for the development of this International Standard is English.

This [document was drafted in accordance with ISO/IEC Directives, Part 2, and developgd in
accofdance with ISO/IEC Directives, Part 1 and ISO/IEC, Directives, IEC Supplement, available
at wyvw.iec.ch/members_experts/refdocs. The main/document types developed by IECQ are
descfibed in greater detail at www.iec.ch/publications.

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

The ¢ommittee has decided that the contents of this document will remain unchanged unfil the
stability date indicated on the IEC. website under webstore.iec.ch in the data related tp the
speclfic document. At this date,[the document will be

—

¢confirmed,
e withdrawn,

—

gplaced by a revised edition, or

e amended.

IMPORTANT — The "colour inside” logo on the cover page of this document indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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FIELD DEVICE INTEGRATION (FDI®) —

Part 7: Communication Devices

—9-

1 Scope
This part of IEC 62769 specifies the elements implementing communication capabilities called
Compmunication Devices{({EC-62769-5).
The gverall FDI®! architecture is illustrated in Figure 1. The architectural components thdt are
within the scope of this document have been highlighted in this illustration. The document scope
with fespect to FDI® Packages is limited to Communication Devices. The Communication Sgerver
shown in Figure 1 is an example of a specific Communication Device.
User Interface [
Description LEDI® Package
FDI® Package
FDIP Client Device IntltJ;fearce Business Intli?fearce
Definition D \ Logic .
escription Plug-in
uiD
Interpreter \ T \ 7
FDI®Server ) / X
” Sezlizes . [ Inforynation Model Managgfment
[0}
§ § ) Businegs Logic
% User Interface 2 _8 Processor
4 ;2 o | ,
& 3 g | Device Object g
(e} j= o
B ° \ B | . . I - § Business
< | (Device Object | § E Logic
gl |! g
- Iy R
User Interface Services | |
)
\
\_—~—~——— - J
Platform Ul Services
( (Drawing, Input Devices) ) | System Services |
1 AN
E) OPC UR
g Servicgs
OPC UA Client K OPC UA o
System
1 Communication {€— ot
N Communication
Hargwar
I:l Specified by this document ? © Server

I:l Specified by other parts of this series
I:l Not specified by this document

Figure 1 — FDI® architecture diagram

IEC

T FDI®isa registered trademark of the non-profit organization Fieldbus Foundation, Inc. This information is given
for the convenience of users of this document and does not constitute an endorsement by IEC of the trademark
holder or any of its products. Compliance does not require use of the trade name. Use of the trade name requires
permission of the trade name holder.
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2 Normative references

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

IEC 61804-3, Devices and integration in enterprise systems — Function blocks (FB) for process
control and electronic device description language (EDDL) - Part 3: EDDL syntax and
semantics

IEC 61804-4, Devices and integration in enterprise systems — Function blocks (FB) for-prqcess
contnol and electronic device description language (EDDL) — Part 4: EDD interpretation

IEC TR 62541-1, OPC Unified Architecture — Part 1: Overview and concepts

IEC 62541-4, OPC Unified Architecture — Part 4: Services

IEC $2541-6, OPC Unified Architecture — Part 6: Mappings

IEC ©2541-7, OPC unified architecture — Part 7: Profiles

IEC 62541-100, OPC Unified Architecture — Part 1Q0% Device Interface

IEC 62769-1, Field Device Integration (FDI®) <»Part 1: Overview

IEC 62769-2, Field Device Integration (EDI®) — Part 2: EDI-Client

IEC 62769-3, Field Device Integration (FDI®) — Part 3: FDI-Server

IEC 62769-4:20202023, Field'Device Integration (FDI®) — Part 4: FDI® Packages

IEC 62769-5, Field Devige' Integration (FDI®) — Part 5: FDI® Information Model

3 Terms, definitions, abbreviated terms, acronyms and conventions

3.1 Terms. and definitions

For [he/ purposes
27

f this document, the terms and definitions given in IEC 627p59-1,
IEC 4

40 ol tlo £all H 1
= T=0 difu urc TUnuwiltly apputy.

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

e |EC Electropedia: available at https://www.electropedia.org/

e |SO Online browsing platform: available at https://www.iso.org/obp

3.11

Gateway

Communication Device that enables to bridge between different physical networks or different
protocols
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3.2

Abbreviated terms and acronyms

For the purposes of this document, the abbreviated terms and acronyms given in IEC 62769-1,
IEC 62541-6 and the following apply.

HTTP Hypertext Transfer Protocol

IP Internet Protocol

PHY  Physical communication hardware

SNMP Simple Network Management Protocol

TCP  Transmission Control Protocol

URI Uniform Resource Identifier

3.3 | Conventions

=

3.3.1 EDDL syntax

This [part of IEC 62769 specifies content for the EDD component that is part of [FDI®

Compmunication Packages. The specification content using EDDL syBtax uses the font Coufrier

New.|The EDDL syntax is used for method signature, variable,\data structure and compgnent

declgrations.

3.3.2 Capitalizations

Capifalization of the first letter of words is used inithe IEC 62769 series to emphasize an|FDI®

defined term.

3.3.3 Graphical notation

This document uses the graphical notation defined in IEC 62769-5.

4 General Overview

The | abstract term FDI®, Communication Device represents an entity implementing

communication functions*over a network using a specific protocol. The group of |[FDI®

Communication Devices splits into two main groups.

a) The FDI® Communication Server is a dedicated OPC UA Server providing access to ope or
more field-dévice networks. The FDI® Communication Server is specified in Clause 7.

b) The FDI®Communication Gateway enables to bridge between different physical netyorks
of different protocols. The bridging business logic is implemented in the EDD compagnent
thatlis provided with an FDI® Communication Package. The FDI® Communication Gatpway

is specified in Clause 8.

NOTE

The main differences between a Gateway and a Communication Server are as follows:

In terms of FDI®, the FDI® Communication Server is a dedicated OPC UA Server providing access to one or more
field device networks. A Gateway is a Communication Device that enables to bridge between different physical
networks or different protocols. The logical representation of a Gateway device within the FDI® Server hosted
Information Model enables the FDI® Server to process communication in heterogeneous network topologies.
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FDI® Server
CommunicationServerType: Information Model
CommunicationServerName
| SubDevices
FDI® Jr
Communication . ServerCommunicationDeviceType
Server . * . Network B _Channel
Communication e
Senvices ServerCommunicationService Type:
- CommunicationServiceProvider B
Hafdware Driver L ~
.. ConnectionPo'iatType:
s PHY CP_B_Master
_‘ l'
© t‘ NetworkT;/pe:
. Network B Netwo, rk_'@
~ t‘ ConnectioanintType:
(?ate way_B1 CP B
v N =
<o <@ =
_g _g T\ ComhzunicationGatewayType.'
& i © Gateway B1
NJtWO}k G | §ubDevices
i
GatewayCommut;lpationDeviceType.'
Module 1
FI G101 Jr A
GatewayCommunicationServiceType:
v CommunicationServiceProvider_G
Lty L -
Communication N N
Relation ConnectionPointType:
CP_G_Modtle
t} NetworkTy;'w:
Network_G,
t‘ ConnectionPointf’ype,‘ DeviceType:
: CP_G1 H2 FlG101
IEC
Figure 2 — FDI® communication infrastructure architecture
The FDI®-Server hosted Information Model contains a representation of the network topglogy.
(see [also-lEC 62769-5). The Information Model shown in Figure 2 is an example excefpt to
illustfate’how the Information Model used elements reflect the actual network topology.
1) The instance of CommunicationServerType (named CommunicationServerName)

represents the FDI® Communication Server. The FDI® Communication Server implements
physical communication network access (Communication hardware). Clause 7 describes
related Information Model specifics, required FDI® Communication Package content and
handling of elements therein. (For subdevices, see IEC 62769-5)

The instance of ServerCommunicationDeviceType and ServerCommunication-ServiceType
(named Network_B_Channel) maps to the FDI® Communication Server implemented
communication services. The ServerCommunicationDeviceType is specified in 7.3.3. The
ServerCommunicationServiceType is specified in 7.3.4.

The instance of CommunicationGatewayType (named Gateway_B1) represents the physical
Gateway. Clause 8 describes the related Information Model specifics, the required FDI®
Package content and the handling of elements therein.

2)

3)
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4)

5)

6)

7)

5

5.1

The instance of GatewayCommunicationDeviceType (named Module 1) maps to a physical
or logical module enabling communication to the network to which this module is connected.
The GatewayCommunicationDeviceType is specified in 8.3.2.3. The related Gateway
specifics are described in Clause 8.

The instance of GatewayCommunicationServiceType (named
CommunicationServiceProvider_G) represents the Gateways’ ability to process
communication services. The Gateway specific implementation of

GatewayCommunicationServiceType is based on Business Logic that enables to run
communication services in heterogeneous communication networks.

A communication relation (more details are described in Clause 6) between a physical
device-and-the device rnprnennfnfinn mnnngnr'l hy the FDI® Server is Ql\AIQyQ associated to
cpmmunication service objects that are instances of a GatewayCommunicationService[Type
of ServerCommunicationServiceType. The ability of instantiating multiple communication
service objects supports protocols enables to operate multiple logical connectionis betwveen
albus master and a device.
T
t

he Information Model represents the connections between the physical devices shown on
He left side of Figure 2 based on instances of ConnectionPointType NetworkType an{d the
depicted relations. ConnectionPointType and NetworkType are spécified intEC-62469-5
IEC 62541-100.

EDI® Communication Package

General

The EDI® Server imports the FDI® Communication Package like any other FDI® Device Package.

Clause 5 specifies the FDI® Communication Packagé& . details.

5.2

5.2.1 General rules

EDD

The FDI® Communication Package centained EDD is not restricted but bound to a prdtocol

specific profile (see IEC 62769-4:20202023, Annex F).

The [ EDD elements as (Specified in the protocol specific profile documents |(see

IEC 6¢2769-4:2023, Annex- F), and provided with an FDI® Communication Package [shall
descfibe:
a) Parameter and parameter structures. Mandatory protocol specific parameter definitions are

b)

d)

e)

fqund in the protocol specific profile documents (see IEC 62769-4:20202023, Annex F)| The
phrameters.shall contain any parameter that requires adjustment for proper communication
service eperation.

Physical" Layer identification. Protocol specific definitions are found| in
IEC62769-4:20202023, Annex F.

Communication Devices modularity: The modularity information shall be based on using the
EDDL constructs COMPONENT (see IEC 61804-3).

FDI® envisions Communication Device modularity to cope with communication hardware
providing multiple physical or logical communication channels to access multiple logical or
physical communication networks. Each module element of the whole Communication
Device shall be described by a separate EDD element.

The COMPONENT definition shall be used to support the system implemented topology
configuration. Protocol specific definitions are found in the protocol specific profile
documents (see IEC 62769-4:20202023, Annex F). The related COMPONENT definitions
are described in 5.2.2, 5.2.3, 5.2.4, and 5.2.7.

The Business Logic shall contain a method enabled to validate the network (see 5.2.8). The
validation function considers the elements only directly connected to the network. The
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g)

h)

5.2.2 Device component

Each[ FDI® Communication Package shall contain an’EBDD element describing the device.

COMHONENT <DeviceComponentId>

COMHONENT (RELATION <CommunicationDeviceRelationId>
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validation function shall be referred by the EDDL specified CHECK_CONFIGURATION
attribute.

The Business Logic can contain a method enabled to validate the module configuration (see
5.2.9) or the network configuration (see 5.2.8). The validation function considers the
elements only directly connected to the related parent element in the topology. The
validation function shall be referred by the EDDL specified CHECK_CONFIGURATION
attribute.

Connection Point data: The Connection Point (see 5.2.4 and 5.2.6) shall be described
through EDDL constructs COMPONENT, COLLECTION and VARIABLE. The COMPONENT
definition associates the Connection Point element to the Communication Device. The
VARIABLE definitions represent the prnpnrfinc of a epnr\ifir\ Connection—Point.- The
CIOLLECTION represents the Connection Point structure as such. Protocol -spgcific
definitions are found in IEC 62769-4:20202023, Annex F. Annex A describes a sdnvelntion
fqr protocol specific annex creation.

MENU:

The Menu structure shall follow the Menu conventions for PC based applications accofding
tq IEC 61804-4, enabling access to

1) FDI® Communication Device Type (Bus) parameters: These parameters shall be made
accessible by means of "“offline_root_menu";

2) Topology Configuration Dialogs shall be made availablé by means of the menu gentry
point "topology configuration”.

LABEL "<Label>";

CAN_DELETE TRUE;

CHECK_CONFIGURATION <ValidateModules>;

CLASSIFICATION NETWORK_COMPONENT;

COMPONENT_RELATIONS

{
<CommunicationDeviceRelationId>

}

IJABEL)"Relation type description";
HELATION TYPE CHILD COMPONENT;
ADDRESSING {<AddressVar>;
COMPONENTS

{

<CommunicationDeviceComponentId>
{
AUTO_ CREATE <autoCreate>;
REQUIRED RANGES

{
<AddressVar>{ MIN VALUE <AddrMin>; MAX VALUE <AddrMax>;}

}

}
MINIMUM NUMBER <minNumber>;
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MAXIMUM NUMBER <maxNumber>;

<DeviceComponentId>: The COMPONENT identifier identifies the component description for

the d

evice type.

<Label>: The string value shall contain a string that allows a human user to determine the
function of the FDI® Communication Server object.

<Val4

confi
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guration validation function. (Implementation details are specified in 5.2.9.)

ttribute COMPONENT RELATIONS allows to describe how modules can be connected
tion of the COMPONENT RELATIONS is optional. If used, it shall describe the relatio
ommunicationDevice definitions. The construct enables to perform generic, FDI® S
h (device) topology configuration. Syntax details are described _in \M[EC 61804-3.
pquent text describes the semantic use of the COMPONENT RELATZON construct.

municationDeviceRelationId>: The attribute value identifies
ommunicationDevice component.

municationDeviceComponentId>: The attribute value-has needs to match w
PONENT identifier used in a COMPONENT declaration that describe]
municationDevice (see 5.2.3).

oCreate>: The attribute value describes the number of CommunicationD
onents that can be automatically instantiated with the Device component.

Number>/<maxNumber>/<autoCr&ate>: The attribute values define the instanti
raints. The definition of these attributes is optional. The attribute values can co
tional expressions.

ELATION TYPE shall be setto CHILD COMPONENT.

ressVar>: The attribute value is a reference to a VARIABLE declaration. This VARI

hal.

rMim>/<AddrMax>: Values define the address value range for a CommunicationD

plogy
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CommunicationDevice component

Each FDI® Communication Package shall contain at least one EDD element describing at least
one CommunicationDevice component. A modular communication hardware structure shall be
described by multiple CommunicationDevice COMPONENT descriptions:

COMPONENT <CommunicationDeviceComponentId>

{

LABEL "<Label>";

CAN DELETE <CanDelete>;
CLASSIFICATION NETWORK COMPONENT;
COMPONENT RELATIONS

{
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<CommunicationServiceProviderRelationId>

COM
{

sSer

<Co

CommunicationDevice component.

<La

detenmine the function of the CommunicationDevice:component.

<Ca

CommunicationDevice needs explicit configuration or whether the related communig
servite provider object shall be automatically instantiated with the CommunicationDevice.

attri

The

communication service provider definition. The construct enables the FDI® Server to insta
comrunication service provider components according to communication processing dem
(Synfax details are described in IEC 61804-3.) The subsequent text describes the semanti
of th¢ COMPONENT RBLATION construct.

<ConmunicatdbohServiceProviderRelationId> The attribute value identifies
COMPONENT)RELATION definition as such.

<Conm@iniicationServiceProviderId>: The attribute value has to match wi

}

PONENT RELATION <CommunicationServiceProviderRelationId>

LABEL "Relation between CommunicationDevice and communication
vice provider";

RELATION TYPE CHILD COMPONENT;

BORESSING—<Areeressar>}

JOMPONENTS

{

<CommunicationServiceProviderId>

{
AUTO_CREATE <autoCreate>;

2

INIMUM NUMBER 1;
AXIMUM NUMBER <maxNumber>;

=

nmunicationDeviceComponentId>: The COMPQNENT identifier identifies

Hel>: The string value shall contain a human_readable string that allows a user to ¢

rnDelete>: Allowed values are TRUE or FALSE. It depends on wheths

bute CAN DELETE is set to FALSE;'the CommunicationDevice configuration is static.

fefinition of the COMPONENT RELATIONS is mandatory. It describes the relation t

the

asily

br - a
ation
If the

b the
tiate
nds.
C use

the

h a

ation

<autoCreate>: The attribute value describes the number of communication service providers
that can be automatically instantiated with the CommunicationDevice component.

The RELATION TYPE shall be set to CHILD COMPONENT.

The PROTOCOL attribute shall not be set.
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5.2.4 Communication service provider component

Each FDI® Communication Package describing a Communication Device shall contain at least
one EDD element describing the communication service provider. The EDD component shall
not define any configuration parameter.

COMPONENT <CommunicationServiceProviderId>
{

LABEL "<Label>";

BYTE_ORDER <byteOrder>;

CAN DELETE <CanDelete>;

O A OO T IO T SO T AN AT LT AT T o
TIToo L L L T TON NI T IVOINT

COMPONENT_RELATIONS
{
<ConmunicationServiceProvidersConnectionPointRelationId>

}

COMEONENT_RELATION
<CommunicationServiceProvidersConnectionPointRelationld>

IJABEL "Relation between communication service_pxovider and
connlection point";

HELATION TYPE CHILD_ COMPONENT;

ADDRESSING {<AddressVar>}

JqOMPONENTS
{

< ConnectionPointId>

{
AUTO_CREATE 1;

=2

INIMUM NUMBER 1;
AXIMUM NUMBER 1;

=

<ConmunicationServicepProviderId>: The COMPONENT identifier identifies| the
comrunication service provider.

<Lalel>: The string value shall contain a human readable string that allows a user to gasily
detemine the fungtion of the communication service provider object.

<CarlDeletég>) Allowed values are TRUE or FALSE. It depends on whether a communicfation
service provider can be flexibly instantiated according to the communication procegsing
demands'-If the attribute CAN DELETE is set to FALSE, the number of communication service
provider’component instantiations is static. The instantiation constraints declared through the
attributes AUTO_CREATE, MINIMUM_NUMBER and MAXIMUM_NUMBER correspond to the
capabilities of currently supported protocols.

<byteOrder>: The value enables generic integration of n-byte data types (e.g. 4-byte Integer)
into the communication message payload. The attribute value describes the byte order and
shall be either BIG_ENDIAN or LITTLE_ENDIAN.

The definition of the COMPONENT RELATIONS is mandatory. It describes the relation to the
Connection Point definition. The construct enables to perform generic, FDI® Server driven
topology configuration. (Syntax details are described in IEC 61804-3.) The subsequent text
describes the semantic use of the COMPONENT RELATION construct.

The Connection Point shall automatically be instantiated with the communication service
provider and there shall be exactly one (1) Connection Point instance connected to the
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communication service provider. The instantiation constraints declared through the attributes
AUTO_CREATE, MINIMUM_NUMBER and MAXIMUM_NUMBER correspond to the capabilities
of currently supported protocols.

<CommunicationServiceProvidersConnectionPointRelationId> The attribute value
identifies the COMPONENT_RELATION declaration as such.

<ConnectionPointId>: The attribute value has to match with a COMPONENT identifier used
for a COMPONENT declaration that describes a Connection Point (see 5.2.5).

The REEEFFON—FErPE-shattbesetto CHIEPD—COMPONENT
The PROTOCOL attribute shall not be set.

5.2.5 Connection Point component

Each|FDI® Communication Package describing a Communication Deviceshall contain one|EDD
elemgnt describing one Connection Point for each of the protocols thatyare supported by the
Communication Device:

COMHONENT <ConnectionPointId>

{
LABEL "<Label>";

CAN_DELETE FALSE;

CLASSIFICATION NETWORK_CONNECTION_POINT;
PROTOCOL <ProtocolId>;

CONNECTION POINT <ConnectionPointGoellectionId>;

<CornectionPointId>: The COMPONENT identifier identifies the Connection Point
component declaration.

<Lalel>: The string value shallicontain a string that allows a human user to determing the
functjon of the Connection Point-component.

<PrdtocolID>: The value of this attribute indicates the communication capability which ajlows
the FDI® Server to find other device types that can be connected to the network using the $ame
type [of protocol. For)standardized protocols, the value is defined by the related field bus
orgafnization.

<CornectiernPointCollectionId>: The attribute value is a reference to a COLLECTION
decldrationythat describes the data structure of the Connection Point as described in 5.2.¢ .

5.2.6 Connection Point collection

Each EDD describing the Connection Point of a Communication Device shall describe the
COLLECTION element that describes the attributes that shall appear in the Information Model
representation of the Connection Point. The protocol specific data exposed by the Connection
Point identifies the device type and its network address.

COLLECTION <ConnectionPointCollectionId>
{
LABEL "<Label>";
MEMBERS
{
<AddressAttributeName>, <AddressAttributeVariableId>;
VALID <VALID_VariableId>;
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<ConnectionPointCollectionId>: The identifier of the COLLECTION is referred by the

CON

NECTION_POINT attribute value defined in 7.7.3.5.

<Label>: The label identifies the Connection Point in a human readable way.

<AddressAttributeName>/<AddressAttributeVariableId>:

The MEMBER section

refers to the VARIABLE definitions describing the address attributes implemented by a
Connection Point. The content of the MEMBER section is protocol specific.

<VAIT
holdi

5.2.7

Each
elem
Com

COMH
{

COMH

== O 7 =

ID>/<VALID VariableId> is a Collection member referring a Boolean VARIA
hg the validation status that shall be set by the ValidateNetwork Action (see 52.8).

Network component

FDI® Communication Package describing a Communication Deviceshall contain one
ent describing one Network for each of the protocols that, (are supported by
munication Device. The definition supports the network topology, eéngineering:

ONENT <NetworkComponentId>

LABEL "<Label>";

CAN_DELETE TRUE;

CHECK_CONFIGURATION <Validate>;

CLASSIFICATION NETWORK;

PROTOCOL <ProtocolId>;

COMPONENT_RELATIONS

{
<NetworksConnectionPointRelationId>

}

ONENT RELATION <NetworksConnectionPointRelationId>

ABEL "Relatie@n between network and connection point";
ELATION TYPE/CHILD COMPONENT;
DDRESSING-\{<AddressVar>}

OMPONENTS

<ConnectionPointId>

{

\BLE

EDD
the

<Bus
}
}
}

REOIITRED DANCECS
e oot —F EARSE =

<BusAddressVar>{ MIN_VALUE <BusAddrMin>; MAX_VALUE
AddrMax>; }

MINIMUM NUMBER 1;
MAXIMUM NUMBER <maxNumber>;

<NetworkComponentId>: The COMPONENT identifier identifies the Network component
declaration.
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<Label>: The string value shall contain a human readable string that allows a user to easily
determine the function of the Network component.

<Validate>: The Value refers to the METHOD implementing the network topology
configuration validation function (see 5.2.8).

<ProtocolID>: The value of this attribute allows the FDI® Server to find other device types
that can be connected to the network using the same type of protocol. For standardized
protocols, the value is defined by the related fieldbus organization.

The

Conn
perfo
desc
COMP]

<Net
COM

<Corn
for a

<ma3

ection Point definition and by that the capabilities of a network. The construct enabl
rm generic, FDI® Server driven network topology configuration. Syntax detdils
ibed in IEC 61804-3. The subsequent text describes the semantic nuse of
ONENT RELATION construct.

worksConnectionPointRelationId> The attribute value identifies
PONENT_RELATION definition.

nectionPointId>: The attribute value has to match with a COMPONENT identifier
COMPONENT declaration that describes a Connection Roint (see 5.2.4).

to the network. The attribute values can contain conditienal expressions.

The 1
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<Bufg

5.2.8

The
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ELATION TYPE shall be setto CHILD COMPONENT.

AddressVar>: The attribute value is\a reference to a VARIABLE declaration.

AddrMin>/<BusAddrMax>: Malues define the network address value range.

ValidateNetwork

method ValidateNetwork represents the Communication Device implemented Bus
that validates a~current network topology. The ValidateNetwork method handles
5sary dependencies related to bus parameters. The implementation of related EDDL
5ed on the EDDL Builtin function ObjectReference, which enables to analyze a set of
hces (Confection Point instances). The validation logic shall set the <VALID> attribd
onnection Point instance that has passed the validation.

mplementation of ValidateModules is optional if the module setup is either static or

ABLE holds the network address value for any device that is connected to the network.

the

used

Number: The attribute value limits the number of Connection Points that can be conn¢cted

This

=

ness
any
logic
child
te of

f the

ouration rules defined inthe COMPQNENT construct are sufficient to r‘nnfignrn the m

bdule

setup.

Table 1 shows the ValidateNetwork Action arguments.
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Signature

ValidateNetwork (
[out] FrtegerInt32 ServiceError,
[out] String ErrorMessage);

Table 1 — ValidateNetwork Action arguments

Argument Description

ServiceError 0: OK
+—FaHtodthe-ConneosctionPReoinrtthat-didrot-pass—thevalidatienis—indicated-bythe
J
<VALID> attribute () value set to false.
Remark: The argument values correspond to the IEC 61804-3 specified error codes
named BI_SUCCESS (value = 0) and BI_ERROR (value = -1). The Actiof/returnfs the
ServiceError result using the "return" statement.

ErrorMessage If the method returns an empty string (NULL) the Action call succeeded. In case| of
an error, the Action can return a problem description.

5.2.9 ValidateModules

The mnethod ValidateModules validates the current module setUp. The implementation gf the
relatgd EDDL logic is based on the EDDL Builtin function ObjéctReference, which enables to
analyze a set of child instances. The implementation of *ValidateModules is optional {f the
module setup is either static or if the configuration rules_defined in the COMPONENT consgtruct
are slufficient to configure the module setup.

NOTE| The decision whether ValidateModules is needed or not is vendor specific.

Table 2 shows the ValidateModules Action Arguments.

Signpture

VlalidateModules (
[out] FrtegerInt32 <serviceError,
[out] String ErroxMessage) ;

Table 2 — ValidateModules Action arguments

Argument Description

Serv|ceError 0: OK

-1: Failed / the Connection Point that did not pass the validation is indicated by|the
<VALID> attribute () value set to false.
Remark: The argument values correspond to the IEC 61804-3 specified error cgdes
named Bl SUCCESS (\/nllm = ﬁ) and Bl ERROR (\/nllla = _1) The Action returhs

the ServiceError result using the "return” statement.

ErrorMessage If the Action returns an empty string (NULL), the method call succeeded. In case of
an error, the Action can return a problem description.

5.2.10 UIP specifics

The FDI® Communication Package can contain the UIP to support e.g. diagnostics and
parameterization.
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5.2.11 Deployment

The FDI® Server imports the FDI® Communication Package. The handling of EDD and UIP parts
matches with the import procedure performed for the FDI® Package (see IEC 62769-2 and
IEC 62769-3).

6 Communication relations

The purpose of a Communication Device and its communication services is to exchange
information between the physical device and the device representation managed by the FDI®
Server—Hhre—information—exehange—is—managed—a—ecommunicaton+etations—see—+gure—3. An
established communication relation represents the capability to exchange information betyveen
the FDI® Server managed device representation and the physical device. Thenuse |of a
Communication relation allows abstracting from protocol specifics typically used to mahage
conngctions.

o 7 \ .
e FDI® Server O
k . . 'J
Information Model
Communication
Relation CommunicationServerType:
CommunicationServerName
SubDevices
FDI®
Communication . T
OPCUA - §, - -
Server . ServerCommunicationDevice Type.
o . . o .
Communication P . CommunicatienDeviceName
Services - 5
- : !-.
Hardware Drlver. Ser?/erCommunicationServiceType.'
CommunigationServiceProvider_B
.
PHY . 75
N .
NétWOI’k B \ ConnectionPointType:
. b ' CP’ B_Master
- :
t‘ NetmzrkType:
Netwerk_B
CA ConnecﬁoanintType: DeviceType:
FIB101 CPB1°-.} .> FI B101
ConnectionPointType: DeviceType:
CP_B2 FI B102

IEC

Figure 3 — Communication relation

NOTE 1 The core of information exchange happens between the physical network connected device and the
corresponding instance within the Information Model but does not cover the complete device application.

The following state chart describes the general state flow for a single communication relation.
The diagram also shows which communication services can be invoked during a "CR Online"
state.

The "Abortindication" shown in Figure 4 can be detected in different protocol specific ways.
The one specified for any Communication Device is bound to the serviceErrors returned by the
specified communication services. Even the Scan Method can determine a connection loss,
when the device for which a communication relation has been activated does not appear in a
scan result.
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Figure 4 — Communication relation state chart
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2 The management of communication relations is optional.
'DI® Communication Server definition

General

5s to one or more field device networks. Each EB1® Communication Server is modell
dular Device where each module (also called*CommunicationDevice in the sequ
sents the access point to one network.

Vlodular Device itself represents the FDI® Communication Server as a whole.

General characteristics

FDI® Communication .Server implements characteristics for each of
municationDevices specified in 7.3.3. Additionally, an FDI® Communication S
ments the following characteristics:

he FDI® Server always synchronizes (see 7.5, 7.8.8, and 7.8.11) the FDI® Communic
erver hosted Information Model from the FDI® Server hosted Information Model cont

ommunicationDevices can be statically instantiated or they can be created/deleted bj
DI® Servef.

ommunication between the FDI® Server and the FDI® Communication Server is basg
PC (UA. OPC UA specifies a wire protocol for its services that can be implements
rbitfary platforms and runtime environments.

'ms of FDI®, the FDI® Communication Server is_acdedicated OPC UA Server prO}jding

d as
nce)

its
erver

ation
bnt.

y the

bd on
d on

e To avoid race conditions, the FDI® Communication Server only allows one FDI® Server being
connected at a time. With this restriction, an FDI® Communication Server can refrain from
any synchronization (locking) mechanism. The FDI® specification does not enforce FDI®
Communication Servers implementing any interlocking mechanism to manage concurrent
access to a single physical network connected device.

7.3
7.3.1

Subc

Information Model
General

lause 7.3 specifies the FDI® Communication Server hosted Information Model.

An FDI® Communication Server is an OPC UA Server that encapsulates communication
hardware and provides standardized communication ability. The FDI® Server connects to the
FDI® Communication Server as an OPC UA Client and accesses the networks supported by the
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FDI® Communication Server via the FDI® Communication Server Information Model. The task
of the FDI® Communication Server is to expose this Information Model. The FDI®
Communication Server shall not maintain Device Instances or network topology information. All
interaction with FDI® devices is done through the FDI® Server and just transferred by the FDI®
Communication Server.

For the FDI® Server, an FDI® Communication Server looks like a device that supports FDI®
Communication Services and uses OPC UA to communicate. The FDI® Communication Server
may can run locally on the same PC as the FDI® Server (loop back adapter) or remote in the
field (e.g., embedded into a controller). Like a device, each FDI® Communication Server has an
associated FDI® Package. This FDI® Package is used to create Communication Devices in the
Inforfnation ModeT of the €rver that represent access 1o the networks implemented ny the
FDI®[Communication Server.

The |nformation Model of an FDI® Communication Server is based on the Information Model
defined in IEC 62769-5. Figure 5 replicates the Modular Device structure and (llustrates How it
mapg into the overall AddressSpace. The modules represent the communication channgls of
the FIDI® Communication Server. Figure 5 defines the BrowseNames for the‘nodes.
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Figure 5 — FDI® Communication Server AddressSpace

The CommunicationServerType (the root of the Modular Device) is a subtype of the DeviceType.
The MethodSet contains the methods Initialize, Reset. AddComponent and RemoveCompohnent.
The methods AddComponent and RemoveComponent are optionally present if the FDI®
Communication Server supports the dynamic instantiation of elements in the folder SubDevices.

All sub devices are instances of the ServerCommunicationDeviceType defined in 7.3.3. The
instances of the ServerCommunicationDeviceType (ServerCommDevice) have a MethodSet
that can implement the methods SetAddress, Scan, AddComponent, RemoveComponent.
AddComponent and RemoveComponent are optionally present if the FDI® Communication
Server supports a variable number of instances of the ServerCommunicationServiceType.

~

Formal definitions are found in 7.3.2, 7.3.3 and 7.3.4.
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7.3.2 CommunicationServerType

7.3.21 General

The CommunicationServerType is a subtype of the DeviceType and provides the methods
needed to manage the instances ServerCommunicationDeviceType. Figure 6 shows the
CommunicationServerType definition that is formally defined in Table 3 and Table 4.

DeviceType

i

CommunicationServer
Type

MethodSet
ParameterSet

FolderType:
SubDevices

AddComponent

RemoveComponent

m

IEC
Figure 6 — CommunicationServerType

Table 3 — CommunicationServerType definition

Attribute Value
BrowseName CommunicationServerType
IsAbgtract False
References NodeClass BrowseName DataType TypeDefinition ModellingRule
Subtype of the DeviceType defined in' IEC 62541-100.
HasComponent Object MethodSet BaseObjectType Mandatory
HasComponent Object ParameterSet BaseObjectType Optional
HasComponent @bject SubDevices FolderType Mandatory
Table 4 — MethodSet of CommunicationServerType
r\ttribute Value
BrowseName MethodSet
IsAbstract False
References NodeClass BrowseName DataType TypeDefinition ModellingRule
HasComponent Method Initialize Mandatory
HasComponent Method Reset Mandatory
HasComponent Method AddComponent Optional
HasComponent Method RemoveComponent Optional

The CommunicationServerType and each instance of this Type share the same Methods. The
Nodeld of these Methods will be fixed and defined in this document (see Annex B). FDI®
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Communication Server clients therefore do not have to browse for these Methods. They can

use

the fixed Nodeld as the Methodld of the Call Service.

The additional Methods AddComponent and RemoveComponent add the ability to add or
remove instances of ServerCommunicationDeviceType according to communication hardware
structure. These services are not applicable if the FDI® Communication Server implements a

stat

ic communication hardware structure.

The SubDevices folder contains instances of ServerCommunicationDeviceType that represent

the

NOT

communication modules.

E| The indication for a static communication hardware layout is indicated in the FDI® Packagg

COMHONENT attribute CAN_DELETE set to FALSE in COMPONENT declarations.

7.3.

2,2 Reset Method

with

Reset is used to reset the communication hardware and related driver software. Any ongoing

communication will be stopped immediately. All communication channéls ‘enter the status
closdd.
The Method Reset shall not be present in the FDI® Server hosted [nfermation Model. The|FDI®
Server shall be able to handle the shut-down proceduré j,automatically according to
comrmunication demands.
Typigally, the FDI® Communication Server operation includes some hardware and prdtocol
drivef handling that can be independent from any modular structure. Because of this possibility,
the Reset Method is arranged underneath the CommunicationServerType. For the purpoge of
reduging the complexity of FDI® Communication Sérver operation, only one Reset Method has
been|specified.
The gignature of this Method is specified below. Table 5 and Table 6 specify the argument$ and
AddressSpace representation, respectively.
Signpture

Reset (

[out] FategexrInt32 serviceError);
Table 5 — Reset Method arguments
Argument Description
servi¢eError 0: OK
-1: Failed
Table 6 — Reset Method AddressSpace definition

Attribute Value
BrowseName Reset

References NodeClass BrowseName DataType TypeDefinition ModellingRule
HasProperty Variable OutputArguments | Argument[] PropertyType Mandatory

7.3.

2.3 Initialize Method

Initialize is used to initialize the communication hardware. The initialization function of the FDI®
Communication Server shall use the parameterization data hosted by the ParameterSet that is
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contained within the instance of the CommunicationServerType and all instances of
ServerCommunicationDeviceType.

In order to enable parameter changes during operation, the Initialize method can be re-invoked.
If the FDI® Communication Server needs to reset its communication hardware, it shall
automatically restore any communication relation that existed. A modular FDI® Communication
Server can flexibly initialize only those ServerCommunicationDeviceType instances for which
configuration changes have been detected.

The Method Initialize shall not be present in the FDI® Server hosted Information Model. The
FDI® Server shall be able to handle the start procedure automatically according to human driven
comrunication requests.

The FDI® Communication Server operation can include some hardware and protocol driver
hand|ing that can be independent from any modular structure. Because of this(possibility, the
Initialize method is arranged underneath the CommunicationServerType. Forthe purpoge of
redug¢ing the complexity of FDI® Communication Server operation, only oné.hitialize method
has heen specified.

The gignature of this Method is specified below. Table 7 and Table 8 specify the arguments and
AddrgssSpace representation, respectively.

Signpture

Inhitialize (
[out] IrtegerInt32 serviceError)

Table 7 — Initialize Method arguments

Argument Description

servi¢eError 0: OK

-1: Failed

Table 8 -.Initialize Method AddressSpace definition

Attribute Value
BrowseName Initialize
References NodeClass BrowseName DataType TypeDefinition ModellingRule
HasPfoperty Variable OutputArguments | Argument[] PropertyType Mandator
7.3.24——AddComponent Method

AddComponent shall be used to configure the modular setup of an FDI® Communication Server
in case the FDI® Communication Sever has no statically defined communication hardware
setup. This method shall be wused to add a module (Instance of
ServerCommunicationDeviceType).

The signature of this Method is specified below. Table 9 and Table 10 specify the arguments
and AddressSpace representation, respectively.


https://iecnorm.com/api/?name=9c2d7f467045ebac88707e3a2f5e4df9

Sign

ature

AddComponent (

— 30 -

IEC 62769-7:2023 RLV © IEC 2023

[in] String ModuleTypeName,
[in] String InstanceName,
[in] String Instancelabel,
[out] NodeId InstanceNodelId,
[out] EntegerInt32 ServiceError) ;
Table 9 — AddComponent Method arguments
—ATgUTITETTt Desctription
ModuleTypeName Type of module to be created as defined in the FDI® Package. The module type hame
shall correspond to one of the COMPONENT identifier definitions (see 5.2.39«
InstapceName Non-localized name of the module’s Device Node of the created element. This name
has to be unique within the scope of the FDI® Communication Servér's“nformatiop
Model.
InstapcelLabel Human readable label for the root Node of the created module.
InstapceNodeld Callee-assigned identifier for the module’s Device Node:
ServigeError 0-0OK
-1 — E_InvalidType — a module for the specified Type cannot (not anymore) be added
-2 — E_DuplicateName — there exists already,a module with the same name as
specified with the InstanceName argument
-3 — E_UnknownType — an unknown ModuleTypeName has been specified
-4 — E_LimitExceeded — the total number of modules is exceeded
(this might be caused by power constraints or other resource limitations
Table 10 - AddComponent Method AddressSpace definition
Attribute Value
BrowgeName AddComponent
References NodeClass BrowseName DataType TypeDefinition ModellingRule
HasPfoperty Variable InputArguments Argument[] PropertyType Mandator
HasPfoperty Variable OutputArguments | Argument[] PropertyType Mandator
7.3.2.5 RemoveComponent Method
RemopveComponent  shall be used to remove a module  (Instance| of
ServerCommunicationDeviceType). Implementation of RemoveComponent is optional if the
communication hardware setup is static.

The signature of this Method is specified below. Table 11 and Table 12 specify the arguments
and AddressSpace representation, respectively.
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Signature
RemoveComponent (
[in] NodeId ModuleNodeId,
[out] FrtegerInt32 ServiceError) ;

Table 11 — RemoveComponent Method arguments

Argument Description

ModuleNodeld The value is the identification of the existing instance in the Information Model.

ServigeError

-1: Failed, the specified node does not exist

Table 12 - RemoveComponent Method AddressSpace definjtion

Attribute Value
BrowgeName RemoveComponent
References NodeClass BrowseName DataType TypéDefinition ModellingRule
HasPfoperty Variable InputArguments Argument[] PropertyType Mandator
HasPfoperty Variable OutputArguments | Argument[] PrepertyType Mandator

7.3.3 ServerCommunicationDeviceType
7.3.311 General

The BerverCommunicationDeviceType represents a communication channel for a particular
netwprk. The ServerCommunicationDeviceType is a subtype of the DeviceType.| The
ParameterSet for each instance of a“ServerCommunicationDevice will contain Paramgters
necepsary to configure the _(gperation of the network. Figure7 shows | the
ServerCommunicationDeviceType definition that is formally defined in Table 13 and Table 14.

DeviceType

ServerCO{nmunlcatlon | ’—‘Metho iSet
DeviceType

| F——

-
| ParameterSet |
} Scan
ServerCommunication }
ServiceType:

ServiceProvider

|

AddComponent

t RemoveComponent
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ServerCo_mmunlcatlon MethodSet
DeviceType

ParameterSet

t ScanExtended

SetAddress

i

y

ServerCommunication
ServiceType:
ServiceProvider ResetScan

AddComponent

RemoveComponent

i

IEC
Figure 7 — ServerCommunicationDeviceType

Table 13 — ServerCommunicationDeviceType definition

Attribute Value
BrowseName ServerCommunicationDeviceType
IsAbgtract True
References NodeClass BrowseName DataType TypeDefinition ModellingRule

Subtype of the DeviceType defined in OPC UA Part D}

HasComponent |Object MethodSet BaseObjectType Optional
HasClomponent |Object ParameterSet BaseObjectType Optional
HasComponent |Object SetviceProvider ServerCommunication | Mandatory
ServiceType
HasPfoperty Variable ListOfCommunicati | String[] PropertyType Mandatory
onProfiles

The Property ListQf€ommunicationProfiles contains a list of communication profiles suppprted
by the ServerCemmunicationDevice. Valid strings are defined in IEC 62769-4:20202023,
Anngx F.

Table 14 — MethodSet of ServerCommunicationDeviceType

Attribute Value
BrowseName MethodSet
IsAbstract True
References NodeClass BrowseName DataType TypeDefinition ModellingRule

HasComponent |Method Scan Optional
HasComponent |Method ScanExtended Optional
HasComponent |Method ResetScan Optional
HasComponent |Method SetAddress Optional
HasComponent |Method AddComponent Optional
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HasComponent |Method RemoveComponent Optional

7.3.3.2 Scan Method

Scan shall be used to start discovering physical network connected devices. The associations
between the method Scan and the corresponding physical network connection enables the FDI®
Communication Server to access the correct physical network connection. The Scan Method is
implemented by the Communication Server runtime module.

The signature of this Method is specified below. Table 15 and Table 16 specify the arguments

and AddressSpace representation, respectively.
NOTE|1 Communication Servers can run the network scan in a background task so the invocation, of\the fujnction
Scan yill return cached network scan results.
NOTE| 2 In case the SCAN takes very long, the FDI® Communication Server might, return an [empty
TopolpgyScanResult and the ServiceError 1 identifying that the scan is still running.
Signpture
Slcan (
[out] XmlElement TopologyScanResult,
[out] FrtegerInt32 ServiceError)
Table 15 — Scan Method arguments
Argument Description
TopologyScanResult The argument value is an XMLk formatted string representing a list of physical
network connected devices{Each of the physical network connected devices is
represented by a data structure matching with a Connection Point node. Conneftion
Point attributes are protocol specific. The corresponding topologyScanResult
schema is specified’in' IEC 62769-4:20202023, Annex F.
Return an empty string for TopologyScanResult in case of any error.
ServigeError 0: OK / scan completed
1: OKY.get complete scan result by calling Scan again
-1:.Failed / not initialized
=2:"Failed / not connected to a network
-3: Failed / no device found, the topologyScanResult is empty
Table 16 — Scan Method AddressSpace definition
Attribute Value
BrowseName Scan
References NodeClass BrowseName DataType TypeDefinition ModellingRule
HasProperty Variable OutputArguments | Argument[] |PropertyType Mandatory

7.3.3.3 ScanExtended Method

ScanExtended shall be used to start discovering physical network connected devices, if the
FDI® Server and the FDI® Communication Server support at least FDI® Technology Version 1.3.
This method performs the same functionality as the Scan Method. It returns more detailed
information about the devices found on the network. The ScanExtended Method is implemented
by the Communication Server runtime module. ScanExtended is only available if the
communication profile requires the method.
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The signature of this Method is specified below. Table 17 and Table 18 specify the arguments
and AddressSpace representation, respectively.

NOTE 1 Communication Servers can run the network scan in a background task so the invocation of the function
Scan will return cached network scan results.

NOTE 2 In case the SCAN takes very long, the FDI® Communication Server might return an empty
TopologyScanResultExtended and the ServiceError 1 identifying that the scan is still running.

Signature
Scan (
L | i s el | e nnl | fal n N e | |l
e icrra= e e
[out] Int32 ServiceError)
Table 17 — Scan Method arguments
Argument Description

TopologyScanResultExtended | The argument value is an XML formatted string representing a list of physica
network connected devices. Each of the physical netWesk/connected devices|
represented by a data structure matching with a Cehhection Point node.
Connection Point attributes are protocol specific.The corresponding
topologyScanResultExtended schema is specified<in IEC 62769-4:2023, Anngx E.

is

Return an empty string for TopologyScanResultExtended in case of any errof.

ServigeError 0: OK / scan completed

1: OK / get complete scan result by<alling Scan again
-1: Failed / not initialized

-2: Failed / not connected, tona'network

-3: Failed / no device fognd, the topologyScanResult is empty

Table 18 — Scan Method AddressSpace definition

Attribute Value
Brow$eName Scan
Rdferences NodeClass BrowseName DataType TypeDefinition ModellingRyle
HasPfoperty Variable OutputArguments Argument[] |[PropertyType Mandatory

7.3.3.4 ResetScan Method

ResdtScan'shall be used to reset the internal cache of scan results. It will also cancel a running
scan|in/case the FDI® Communication Server scan mechanism supports this.

The signature of this Method is specified below. Table 19 and Table 20 specify the arguments
and AddressSpace representation, respectively.

Signature

ResetScan (

[out] EntegerInt32 ServiceError)

Table 19 — ResetScan Method arguments

Argument Description
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ServiceError 0: OK / scan reset

-1: Failed / not initialized

-2: Failed / not connected to a network

Table 20 — ResetScan Method AddressSpace definition

Attribute Value

BrowgeiNanre ResetScan

Rdferences NodeClass BrowseName DataType TypeDefinition ModellingRule
HasPfoperty Variable OutputArguments | Argument[] |PropertyType Mandatory
7.3.3.5 SetAddress Method
SetAfdress shall be used to change the network address (communication address) of a dgvice.
The Communication Device shall ensure unique network address values. If the argument yalue
of nelwAddress is already assigned to a physical network connected-device the Communication
Devige shall return the argument serviceError value "-4: Failed,/*duplicate Address error"

It de
comr

bends on the protocol whether the address assignment service shall work even wh
hunication relation is already established.

en a

The pignature of this Method is specified belows~The arguments for SetAdress Method are
descfibed in Table 21.
Signpture
SletAddress (
[in] <0ldAddress>,
[in] <NewAddress>,
[out] Int32 ServiceError) ;
Table 21 — SetAddress Method arguments
Argument Description
<OldAddress> This is a placeholder for a 1..n protocol specific arguments representing the existing
protocol specific network address of the physical network connected device. Values
that represent a network address are specified in protocol specific profile documents
(see IEC 62769-4:20202023 Annex F).
<NewAddress> ThiS 1S a pfacenotder for ..M protocot Specific arguments representing the new
protocol specific network address that shall be assigned to a physical network
connected device. Values that represent a network address arguments are specified
in IEC 62769-4:20202023, Annex F.
ServiceError 0: OK / execution finished successfully
Other values that represent protocol specific ServiceErrors-are might be specified in
protocol specific profile documents (see IEC 62769-4:20202023, Annex F).
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7.3.4 ServerCommunicationServiceType
7.3.41 General

Communication services provide the means to communicate with a Device or to e.g. execute a
Scan on some Network. Communication services are represented through Methods in the
Information Model (see IEC 62769-5).

The formal definition of ServerCommunicationServiceType is found in Figure 8, Table 22 and
Table 23.

Therrodeld of these Methods will be fixed and defined in this document (see Annex B).|FDI®
Clients therefore do not have to browse for these Methods. They can use the fixed Nodefld as
the Methodld of the Call Service.

Communication methods including their Nodelds are uniquely defined in this(do¢ument. |FDI®
Clients can use the Methods directly (without browsing). The OPC UA Call (Service shall be
used|as follows:

—

He Methodld argument shall contain the fixed Nodeld of the Method;
He Objectld argument shall contain the Nodeld of the MethodSet.

—

The IOPC UA StatusCode Bad_MethodInvalid shall be returned from the Call Service for
elements where the communication methods are not suppeorted.

ServerCor_nmunlcatlon MéthodSet
ServiceType

L»—‘ ParameterSet

é

t Disconnect

V

GetPublishedData

!

IEC
Figure 8 — ServerCommunicationServiceType

Table 22 — ServerCommunicationServiceType definition

Attribute Value
BrowgeName ServerCommunicationServiceType
IsAbstract
References NodeClass BrowseName DataType TypeDefinition ModellingRule

Subtype of the DeviceType defined in OPC UA Part DI.

HasComponent Object MethodSet BaseObjectType Mandatory

HasComponent Object ParameterSet BaseObjectType Optional

Table 23 — MethodSet of ServerCommunicationServiceType

Attribute Value

BrowseName MethodSet
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IsAbstract

References NodeClass BrowseName DataType TypeDefinition ModellingRule
HasComponent Method Connect Optional
HasComponent Method Disconnect Optional
HasComponent Method Transfer Mandatory
HasComponent Method GetPublishedData Optional
7.3.41.2 Connect Method

Conrject shall be used to establish a communication relation to a device that_is<physjcally
conngcted to the network. Establishing the communication relation-may can imply checks of

identjfication data that are part of the addressData with data inside the physical device
Communication Device performs this DeviceType match verification* according
protocol

corrgsponding

network

standard. Related details

IEC $2769-4:20202023, Annex F.

are

The
o a
specified| in

The devices address is contained in the Connection Point of the corresponding Device Insfance
within the Information Model (Device Connection Point). The communication relation betyveen
the Ihformation Model associated device application and.the” physical device is furthgr on

identjfied by the communication relation identifier. Details about how to manage the status

of a

communication relation is described in Clause 6.-Cenngttion-Pointdesecriptions-may-be layered
B e e

NOTE|1

As the Nodeld is a unique identifier within the\Information Model scope, the Nodeld of the [Pevice

Conngction Point can be a unique identifier for any communication relation in the scope of a Communication Device.

NOTE|2 The term communication relation is introduced describing the status of an infrastructure that enablef data
exchapge between information model hosted data-and a physical device. If the communication relation is established
data exchange is possible.

The signature of this Method is spécified below. Table 24 specifies the arguments.

Signpture

Clonnect (

[in] ByteString CommunicationRelationId,
[in] <AddressDbData>,
[out] <DeviceInformation>,
[out L&N/Tnt32 ServiceError) ;

Table 24 — Connect Method arguments
Argument Description

CommunicationRelationld

This is a client generated id that is used to uniquely identify this connection.

This could be an index (e.g., a Nodeld) that the client (= FDI® Server) needs to
identify entries in its topology.

<AddressData>

This is a placeholder for a protocol specific argument list that is used for the

address and optional device identification data (details described in IEC 62769-4:
20202023, Annex F.

<Devicelnformation>

This is a placeholder for a protocol specific argument list in which the connect
result data are stored.

ServiceError

0: OK / execution finished, connection established successfully

Other values that represent protocol specific ServiceErrors-are might be specified
in protocol specific profile documents (see IEC 62769-4:20202023, Annex F)
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7.3.4.3 Disconnect method

Disconnect shall be used to terminate a communication relation to a Device.

The signature of this Method is specified below. Attributes of the Disconnect method are
specified in Table 25. Disconnect is a synchronous method call.

Signature
isconnoect
[in] ByteString CommunicationRelationId,
[out] Int32 ServiceError) ;
Table 25 — Disconnect Method arguments
Argument Description

ComrunicationRelationld |Same ID as used in method Connect specified in 7.3.4.2!

ServiteError 1: OK / disconnect finished successfully

Other values that represent protocol specific ServiceErrors-are might be specifigd in
protocol specific profile documents (see IEC 62769-4:20202023, Annex F)

7.3.4.4 Transfer method

Trangfer shall be used to perform information exchange with a Device.

The gignature of this Method is specified below. All arguments are specified in Table 26.

Signpture
Tlransfer (
[in] ByteString CommunicationRelationId,
[in] <SendData>,
[out] <ReceiveData>,
[out] Int32 ServiceError) ;

Table 26 — Transfer Method arguments

Argument Description

ComrhunicationRelationld |See 7.3.4.2.

<SendData> This is a placeholder for a protocol specific list of arguments as described in
IEC 62769-4:20202023, Annex F. The argument values represent the protocol
specific communication service request that is sent to the device.

<ReceiveData> This is a placeholder for a protocol specific list of arguments as described in
IEC 62769-4:20202023, Annex F. The argument values represent the protocol
specific communication service response that is received from the device.

ServiceError 0: OK / execution finished, ReceivedData contains the result

Other values that represent ServiceErrors are specified in IEC 62769-4:20202023,
Annex F.

7.3.4.5 GetPublishedData Method

The FDI® Server sends GetPublishedData requests to the FDI® Communication Server to
receive data that is submitted by unsolicited data messages. The argument SendData contained
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data prepares the exchange of "unsolicited" data messages from the device. The content of
SendData is protocol specific. The FDI® Communication Server queues GetPublishedData
requests in a queue associated with the Communication Relation defined through the argument
CommunicationRelationld. The argument Publishld identifies the related queue entry. Each time
the FDI® Communication Server receives unsolicited data messages, it saves the received data
in association with the existing queue entry that has been created for the GetPublishedData.
Depending on the underlying network technology (performance), the method GetPublishedData
can immediately return with data coming from an "unsolicited" data message.

Subsequent pulling of data that is submitted by unsolicited data messages works through the
same method GetPublishedData. In this case, the argument SendData is empty. The argument

PuinFﬁlﬂ_l_h_fh_m_l_m_Fh_ﬁﬁ_Fﬂw_l_l_ﬂ'G_FP_Wmac €s wi € value that has been provided wi € mitial call GetPublishedData
that has established the transmission of exchange of "unsolicited" data messages.

In orgler to stop the device sending the "unsolicited" data, the method GetPublishedData[shall
be used again but the argument SendData contained data terminates the “exchange of
"unsI:icited" data messages from the device. Table 27 shows the GetPublishedData Mgthod
arguments.

Signpture

GetPublishedData (

[in] ByteString CommunicationRelationId,
[in] <SendData>,

[out] <Receivebata>,

[out] DateTime TimeStdmp

[in] UInt32 PublishId,

[out] Int32 Serwvicekrror) ;

Table 27 — GetPublishedData Method arguments

Argument Description

ComrunicationRelationld |See 7.3.4.2.

<SenfData> This js“a@\placeholder for a protocol specific list of arguments as described in
IEC 62769-4:20202023, Annex F. The argument values control the exchange o
unsalicited messages.

<RecpiveData> This is a placeholder for a protocol specific list of arguments as described in
IEC 62769-4:20202023, Annex F. The argument values convey data that comes|from
unsolicited messages.

Time$Htamp Time, when the data was published by the device

Publishld The number identifies an established subscription that conveys data that comes|from
unsolicited messages.

ServigeEfror 0: OK / execution finished

Other values that represent protocol specific ServiceErrors-are might be specified in
protocol specific profile documents (see IEC 62769-4:20202023, Annex F)

7.4 OPC UA Server Profile for FDI® Communication Server

Profiles are named groupings of ConformanceUnits as defined in—EC62541-6—and
IEC 62541-7. The term Facet in the title of a Profile indicates that this Profile is expected to be
part of another larger Profile or concerns a specific aspect of OPC UA. Profiles with the term
Facet in their title are expected to be combined with other Profiles to define the complete
functionality of an OPC UA Server or Client. The minimum required OPC UA Server Profile is
the "Micro Embedded Device Server Profile".

The following table specifies the facet for an OPC UA Server that acts as an FDI®
Communication Server. Table 28 describes Conformance Units included in this facet.
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Table 28 — FDI°®CommunicationServer_Facet definition
Conformance Unit Description Optional/
Mandatory
FDI® Comunication Support at least one instance of CommunicationServerType. M
Server

Information Model

7.5

Mapping the FDI® Server Information Model to the FDI® Communication Server IM

7.5.1
The

General

epresentation of an FDI® Communication Server in the AddressSpace of an EDI® S

is alfnhost identical to the AddressSpace that exists in the FDI® Communication™Server.

refer
the N
Com

7.5.2

5 in particular to the Modular Device hierarchy and the Parameters of all Devices. How,
lodes in the FDI® Server are built from the device description imported via the
munication Package.

Information Model differences

Because of their different tasks, however, there are a few, differences and a s

sync
comr
Com
hostd
Insta
defin
brow

hronization rules. The Information Model example $hHown in Figure 9 depicts
honalities and the differences between the Information Models hosted by the

munication Server and the FDI® Server. In general,“the FDI® Communication Ser
d Information Model is a subset of the FDI® Servérhosted Information Model. The D
ces in the FDI® Server and the FDI® Comm@nication Server adhere to the same
tions. Thus, browse names of common Information Model elements shall have the

5e hame.

Brver

This
ever,
FDI®

bt of

the
FDI®
ver -
bvice
type
tame
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FDI® Communication Server hosted Information Model

CommunicationServerType:
Communication Server

The |

MethodSet

FDI® Server hosted Information Model

CommunicationServerType:
Communication Server

FunctionalGroupType:
Parameterize

MethodSet

AddComponent

ParameterSet
ParameterSet
- —4—| SubDevices
—0—| SubDevices

UlDescriptionType:
UI_Parameterize

ServerCommunication
DeviceType:
ServerCommDevice

MethodSet

ServerCommunication
ServiceType:
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ist of differences in thellnformation Model is as follows:

Figure 9 — Information Model differences (example)

The FDI® Servefrisupports online and offline versions of the Modular Device; the
Communicatjen_Server supports just an online version. The online version of the
Server represents the version in the FDI® Communication Server, i.e., if Parameter
Values are:read or written to the online model of the FDI® Server, these operation
passedithrough to the FDI® Communication Server. This happens both for public arn

NOTE The key is a match between the browse names present in the FDI® Server hosted Information
and the FDI® Communication Server hosted Information Model. This allows generic synchronization

IEC

FDI®
FDI®

5 are
d for

Model
f both

information models.

UIPs, UIDs, Actions and Functional Groups exist only in the FDI® Server.

Modules

in the FDI® Server hosted

Information Model

have a Connection Point

component that is used to connect this module to a network when creating the Device
Topology. The FDI® Communication Server hosted Information Model does not show
Connection Point elements. The Device Topology is managed by the FDI® Server only

(see IEC 62769-5).

The FDI® Server can represent the ServiceProvider without exposing the MethodSet in
order to prevent an FDI® Client from invoking communication services.

The mapping of the Module Management functionality is as follows:

AddComponent and RemoveComponent are exposed in the FDI® Communication Server
Information Model via the FDI® Communication Server Object (the root of the Modular
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Device). They exist only if there are modules to be configured, i.e. they will not be

available if the Communication Server does not support modular communic
hardware configuration. AddComponent and RemoveComponent replace the ge
Node Management service defined by OPC UA.

ation
neric

The FDI® Server handles module topology related configuration based on the Node
Management Service Set (see IEC 62769-3 and IEC 61804-4). On any module configuration
related activity, the FDI® Server first calls the ValidateModules Action. The EDD Action can run
through various states and even perform user dialogs (see description about Actions in
IEC 62769-2 and IEC 62769-5). The EDD Methods can maintain (private) information that is
global to the Modular Device. The EDD Action can access the module that shall be created.

7.6
The
spec

exec
hard

The i
FDI®

7.7
7.7.1

The
Subc

With

Installer

Installer for the FDI® Communication Server executable is optional. Since"the
fication does not prescribe the implementation platform for FDI® Commuhication S
itables, the FDI® Communication Server executable can be also preinstalled on dedi
vare.

nstaller used for the FDI® Communication Server executable shall-be separated fror
Package. Importing the FDI® package is a separate procedure.(see 7.7.1).

FDI® Communication Package
General

FDI® Server imports the FDI® Communication)Package like any other FDI® Pac
lause 7.7 specifies the FDI® Communication Package details.

respect to the EDD element of the.Rackage, FDI® differentiates between a s

(lightweight) Communication Server (see 7.7.2) and a regular (multi-channel) Communic

Serv

7.7.2

A lig
provi
the c
an F

The
spec
cons

br (see 7.7.3).

EDD for lightweight Communication Server

ntweight Communication"Server provides access to a single field device network. It
de all configuration capabilities in its main EDD, not in the sub-modules used to e
pnnection points. This allows FDI® Hosts not supporting modular devices to parame
DI® Communication*Server using the standard FDI® user interface mechanisms.

EDD describing a "lightweight" Communication Server shall follow the IEC 61§
fied profilefor the Communication Server. But it shall not use the following EDDL s
ructs:

COMPONENT,

FDI®
Brver
tated

n the

age.

mple
ation

shall
pose
rize

04-3
ntax

7.7.3

7.7.3

COMPONENT_RELATION,
COMPONENT_FOLDER,
COMPONENT_REFERENCE,

EDDL Builtin function ObjectReference.

EDD for multi-channel Communication Server

A General

The required content for an FDI® Communication Package EDD element describing an FDI®
Communication Device is specified in Clause 5. Specific EDD element content for an FDI®
Communication Server is described in 7.7.3.

The rules defined in 5.2.2 apply.
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The PROTOCOL attribute shall not be set.

The COMPONENT declaration shall have an additional attribute PRODUCT_URI. The attribute
value holds a string describing the FDI® Communication Server product URI that enables the
FDI® Server to identify the FDI® Communication Server based on the OPC UA Discovery service
(see IEC 61804-3). The attribute value corresponds to the RegisterServer argument
RegisteredServer:serverUri. The product URI shall contain the company name and the product
name.

EXAMPLE: PRODUCT_URI "urn:Company:ProductName".

7.7.3[2—  CommunicationDevice component

The fules defined in 5.2.3 apply.

7.7.3.3 Communication Service component

The fules defined in 5.2.4 apply.

7.7.3.4 Connection Point component

The fules defined in 5.2.5 apply.

7.7.3.5 Connection Point collection

The fules defined in 5.2.6 apply.

7.7.4 COMMANDSs in EDDs for FDI® Commuanication Servers

An EPD for an FDI® Communication Server:shall follow the communication profile CS defined
in IEC 61804-3. As the synchronization between the VARIABLEs of the EDD representgd as
parameters in the FDI® Servers information model and the actual configuration of the |FDI®
Communication Server (represented~as parameters in the information model of the |FDI®
Compmunication Server) is done by«the FDI® Server, there is no need to define COMMANDPs in
the HDD in order to access the data of the FDI® Communication Server.

Howgver, the communication“profile CS allows the definition of COMMANDs in an EDD.| This
allows an EDD developer'to explicitly trigger communication to the FDI® Communication Sgrver.
This{may can be neegded in complex EDD methods that require to directly write to the [FDI®
Communication Server or directly read the actual value before proceeding with the mg¢thod
execption.

The COMMAND does not require addressing information (like NUMBER, SLOT, INDEX|(see
IEC $1804+3) since the addressing is done via the BrowseName of the FDI® Communidation
Serverand the EDD |dent|f|er of the VARIABLE Instead of the RESPONSE of a READ
COMMAND RT7 R AND
shall contain all the VARIABLES to be written.

If such a COMMAND is called (by ReadCommand or WriteCommand Builtins in the EDD), the
FDI® Server shall read respectively write all the VARIABLEs defined in the COMMAND.

Since COMMANDSs also group access to VARIABLEs, a FDI® Server shall always handle
VARIABLEs defined in a COMMAND as a unit. For example, when a WRITE COMMAND
contains the two VARIABLEs VarA and VarB and the FDI® Server needs to write VarA because
it was changed by the user, the FDI® Server also needs to write VarB in the same OPC UA
service call, although VarB might not have been changed. Same applies for reading
VARIABLES.
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First| per call one service result code and second per parameter to be read or wkitten
operation level result code. Since an EDD COMMAND only supports one RESPONSE_G
per cpll, the following mapping applies: The first status code that is not GOOD shalhbe us
RESIPONSE_CODE with the following order: First investigate the service resuft\céde, the
operation level result codes in the order the VARIABLESs appear in the COMMAND definiti

all st

7.7.5
The
a) th
b) th
7.8
7.8.1

Subd
life c
servi
Com

htus codes are GOOD, the RESPONSE_CODE is GOOD.

Documentation
FDI® Communication Package shall provide documentation(describing:

e software installation related environment requirements ‘and procedures,
e OPC UA Server configuration if needed.

Handling and behaviour
General

lause 7.8 defines the FDI® Communication Server handling and behaviour rules alon
ycle beginning with the deployment;start up, bus commissioning, until the communic
Ces processing. The diagram (see Figure 10) shows the FDI® Server maintained
munication Server status.

one
ODE
bd as
n the
on. If

g the
ation
FDI®
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Object Communication Server state machine/

? Instatiation (power up)

Startup

OPC Offline <

Configure, Parameterize (Offline)

7.8.2

The |
matc
IEC ¢

The
Com

The

OPC Connection
established

OPC Connection
terminated

OPC Online

Configure, Parameterize (Offline/®nline)
1

OPC Connection
terminated Initialize()

Reset()

Operate
Connect(), Disconnect(), Transfer(), Scan()

IEC
Figure 10 — FDI® Communication Server state machine

Deployment

FDI® Server imports the FDI®"Communication Package. The handling of EDD and UIP
hes with the import procedure performed for the FDI® Package (see IEC 62769-2
2769-3). The FDI® Communication Package represents the Communication Server

installation precedure described in the following is optional. (An embedded
munication Server need not provide an installation procedure.)

FDI® Cémmunication Server Installer (see 7.6) is a separate element. The install

procgdure.is-started manually.

parts
and
[ype.

FDI®

ation

Dep

nriing on -the nparnfing cycfnmc, the execution of installation programs could re

uire

administration rights.

7.8.3

Server configuration

The FDI® Communication Server shall implement the means enabling the OPC UA Server
specific configuration setting the link to the Discovery Server and the name of the FDI®
Communication Server. According to 7.8.4, the FDI® Communication Server needs to know the
address information about the Discovery Server. This document does not prescribe the way of
how to do this.

The bootstrap process needed to establish the connection between an OPC UA Client and an
OPC UA Server requires some administration work. A simple plug and play does not seem
possible.
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7.8.4 Start up

The following definitions about the Server discovery mechanism refer to the definitions found
in IEC 62541-4.

The FDI® Communication Server executable shall be started according to one of the following
described ways:

a) The FDI® Communication Server executable is loaded by means of the configured operating
system function. If the FDI® Communication Server is installed on a hardware separated
from the FDI® Server, the FDI® Communication Server executable shall be loaded by means
o , . )

b) The FDI® Server invokes the FDI® Communication Server executable process. The related
fynctions are specific to the operating system and the system vendor implementations|.

The ktarting FDI® Communication Server process shall register itself at a Discovery Server
using the service RegisterServer. This enables OPC UA Clients to obtain inforimation aboyt the
conngcted FDI® Communication Server including the application description), existing endpoints
and security information. The related OPC UA Services are FindSeryers and GetEndPgints.
The Discovery Server is a process running outside the FDI® Communication Server.

After|starting up, the FDI® Communication Server has the status "OPC Offline".

7.8.5 Shutdown

The following definitions about the Server discovery-fnechanism refer to the definitions found
in IEC 62541-4.

The ghutdown of the FDI® Communication Server process shall unregister itself at the Discovery
Server using the service RegisterServer byssetting argument isOnline value false.

7.8.6] Watchdog

The following definitions about the Server discovery mechanism refer to the definitions found
in IEC 62541-4.

The FDI® Communication Server shall periodically use the service RegisterServer to state its
ability to receive a cennection from the FDI® Server. The frequency is 10 min. The |[FDI®
Communication Seryer-can envision a VARIABLE for configuration purposes.

7.8.7 Establish the OPC UA connection

The FDI® Server connects as an OPC UA Client to the FDI® Communication Server accofrding

to%hT—lE—C:@QéAA—se%ies IEC 62541-4.

The FDI® Server (OPC UA Client) establishes a secure connection to the FDI® Communication
Server (OPC UA Server) using the SecureChannel service set defined in IEC 62541-4. The
functional principles are defined in IEC TR 62541-1.

The communication between the FDI® Server (OPC UA client) and the FDI® Communication
Server (OPC UA server) shall be based on the OPC UA TCP transport protocol with the OPC
UA Binary Encoding and OPC UA Secure Conversation.

After successfully establishing the OPC UA connection, the FDI® Communication Server enters
the status "OPC Online".
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7.8.8 Instantiate the Communication Server

The creation of a CommunicationServer instance in the FDI® Server hosted Information Model
works the same way as the instantiation of a Device.

7.8.9 Configure the communication hardware

As described in 7.3.1, the FDI® Communication Server can support the configuration of modular
communication hardware. The modular communication hardware configuration shall be
performed via the services AddComponent and RemoveComponent (7.3.2.4, 7.3.2.5).

If thg Action ValidateModules (see 5.2.9) is implemented, the FDI® Server shall invoka this
methpd. If the Action result is OK, then the FDI® Server shall perform the synchronizationising
the sjub device browse name matching and the invocation of the FDI® Communication” Server
hosted module management services.

If thg FDI® Communication Server supports modular communication hardware configuration,
the cprrect communication hardware configuration is a prerequisite for successful initialization
as dgscribed in 7.8.12.

7.8.1 Configure the Network

The COMPONENT declaration defined in 5.2.2, 5.2.3, 5.2.4).and 5.2.7 enables a description
basefd approach for the FDI® Server to configure the-‘network connections. The |FDI®
Communication Server’'s ValidateNetwork Action (see(5.2.8) can be added to support the
netwprk topology validation function as described in 52.8. The network topology is only présent
in thg¢ FDI® Server hosted Information Model (see 7.5).

7.8.11 Parameterize

The FDI® Communication Server can require proper bus parameter adjustment prior tq any
comrhunication service processing. TheFDI® Communication Package contained user dialogs
(UIP Jor UID) enable interactive bus parameter adjustment. The FDI® Communication Padgkage
can ¢ontain additional Business Logic for bus parameterization purposes. The editing of[FDI®
Compunication Server parameters changes the content of the FDI® Server hosted Informjation
Model. The FDI® Server shalkperform synchronization using the parameters’ browse-ngmes
nam¢ matching. The FDI® Server copies the modified values from the FDI® Server hosted
Inforation Model to the ‘RD1® Communication Server hosted Information Model.

A sinmiple FDI® Communication Server shall provide all its configuration capabilities in its [main
EDD| not in the_sub-modules used to expose the connection points. This allows FDI® Hosts not
suppprting moeddtrar devices to parameterize an FDI® Communication Server using the standard
FDI®|user interface mechanisms.

NOTE| «TFhe FDI® Server can change Parameter values in arbitrary order.

7.8.12 Initialize

On invocation of the method Initialize (see 7.3.2.3), the FDI® Communication Server shall use
the current parameter settings and communication hardware configuration for communication
hardware initialization purposes.

After successful initialization, the FDI® Communication Server enters the status "Operate".

7.8.13 Create the communication service object

Prior to running any data exchange, at least one instance of type
ServerCommunicationServiceType has to be present or created. One instance of
ServerCommunicationServiceType shall be always present. Further instances of
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ServerCommunicationServiceType can be created if the instance of
ServerCommunicationDeviceType implements the method AddComponent.

7.8.14 Communication relation

The definitions of Clause 6 apply. The FDI® Communication Server specifics are defined in the
subsequent text.

The state chart in Figure 11 describes the state flow of a single communication relation with
added status changes that are related to OPC UA specifics. Beside the specific aspects, the
definitions in Clause 6 apply as well.

Scan() SetAddress()

CR Offline

Connect()  pisconnect() Abortindication Reset()

OPC Disconnect

CR Online

IEC
Figure 11 — Communication relation state chart

On irfvocation of the method Reset or the ©PC Connection termination (OPC Connection loss),
the ADI® Communication Server shall terminate all communication relations.

The FDI® Communication Server shall reject any parameterization or configuration chiange
attenppt in the status "Operate’.

The FDI® Communication_Server shall reject any communication relation related operatjon if
the ADI® Communication:Server status is different than "Operate".

If the] Communication Server supports multiple instances of ServerCommunicationServiceType,
thesg instance§/need to share information about existing communication relations.

7.8.15 A Connect

Pr|or tar runnina any infarmatinn avehanag ralatad camminicatinn thg FNI® r‘nmmllnir\otion
to—+HHH R g—ahy—HHeHRaHe—exeHahR ge—teatea—comdHeaHo— e+ oH— o

Server requires establishing a communication relation between the device application and the
physical network connected device. This happens through invocation of the method Connect.

The FDI® Communication Server shall be able to manage multiple communication relations.
After successful execution of the method Connect, the corresponding communication relation
enters the status "CR Online".

Because of the direct association of method Connect to a single communication service provider
instance, the Communication Device knows the corresponding physical network connection.

7.8.16 Disconnect

Invocation of the method Disconnect terminates a communication relation, which inhibits further
information exchange related communication with the physical network connected device.
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After execution of the method Disconnect the corresponding communication relation enters the

statu

7.8.1

s "CR Offline". The communication relation becomes invalid.

7 Abort indication

Depending on protocol specifics, the FDI® Communication Server can detect communication
aborts. Such communication abort indications are returned as communication service results
during processing of the methods Transfer or Scan. After the FDI® Communication Server has
returned an Abort Indication, the current communication relation enters the status "CR Offline".
The communication relation becomes invalid.

7.8.1

The
relati

7.8.1

It de
comr

8 H

8.1
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netw
Serv

hetejogeneous network topologies.

8.2
8.2.1
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IEC 62769-5. Figure 12 replicates the Modular Device structure and its integration in the o

FDI®

8 Scan

fopology scan function can be invoked independently from an existing communic
on. Scan service details are specified in 7.3.3.2.

9 SetAddress
bends on the protocol whether the address assignment service shall work even wh

hunication relation is already established.

FDI® Communication Gateway definition

General
teway is a Communication Device that enables to bridge between different phy

brks or different protocols. The logical representation of a Gateway device within the
pr hosted Information Model enables the\'FDI® Server to process communicatig

Information Model
General

Information Model of alGateway is based on the Information Model define

Server hosted Information Model.
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DeviceType
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L—{ MethodSet
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IEC
Figure 12 — Gateway information model

The [Gateway is connected to the Neétwork (see IEC 62769-5) through an instance |of a
ConrlectionPointType (CP_B1). CP_B1 represents the FDI® Server assigned object|(see
IEC $2769-5) identification (name):

The [Gateway is an instanCe~of DeviceType. The optionally available ParameterSet|(see
IEC $2769-5) shall contain all device parameters that parameterize the communication
interfface used for Gateway initiated communication service requests.

The ¢lements underneath SubDevices represent the physical or logical access to the nefwork
medip of the Gateway. The attribute Module_Name represents the FDI® Server assigned gbject
(see [EC 62769+5) identification (browse name).

The Gateway’s communication service processing capabilities are accessible through myltiple
communication service provider instances created from GatewayCommunicationServiceType.
The Business Logic behind the service methods implements the protocol translation function
that is associated with the communication service interface.

NOTE Compared to the FDI® CommunicationServer, the Gateway does not support the transport of unsolicited
messages, see 7.3.4.5.

8.2.2 CommunicationGatewayType

The CommunicationGatewayType is a subtype of the DeviceType. Figure 13 shows the
CommunicationGatewayType definition. It is formally defined in Table 29.
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DeviceType

.

Communication
Gateway
Type

LA ParameterSet
S —

FolderType:
SubDevices

IEC
Figure 13 — CommunicationGatewayType

Table 29 - CommunicationGatewayType definition

Aftribute Value

BrowseName CommunicationGatewayType

IsAbsitract False

Reiierences NodeClass BrowseName DataType TypeDefinition ModellingRule

Subtype of the DeviceType defined in IEC 62541-100.

HasComponent |Object SubDevices FolderType Mandatory

HasClomponent | Object ParameterSet Optional

is bgsed on the COMPONENT definitions for the entire CommunicationGatewayType., The
COMPONENT definitions. provide sufficient information to run generic module setup
configuration.

The%nodule management needed to support a configurable communication hardware structure

NOTE| The indication for a static communication hardware layout is present with the COMPONENT atjribute
CAN_DPELETE set to.FALSE for all COMPONENT declarations related to the sub devices of the entire device.

8.2.3 GatewayCommunicationDeviceType

8.2.3.1 General

The GatewayCommunicationDeviceEType represenis a communicaiion module or channel
connected to a particular network. The GatewayCommunicationDeviceType is a subtype of the
DeviceType. The ParameterSet for each GatewayCommunicationDeviceType will contain
Parameters necessary to configure the operation of the network. The protocol specific,
mandatory bus parameters are specified in IEC 62769-4:20202023, Annex F. Figure 14 shows
the GatewayCommunicationDeviceType definition that is formally defined in Table 30 and
Table 31.
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ServiceType:
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Figure 14 — GatewayCommunicationDeviceType

Table 30 — GatewayCommunicationDeviceType definition

Attribute Value
BrowseName GatewayCommunicationDeviceType
IsAb5|tract True
Relferences NodeClass BrowseName DataType TypeDefinition ModellindRule
Subtype of the DeviceType defined in OPC UA Part DI.
HasComponent |Object MethodSet BaseObjectType
Mandatory
HasComponent Object ParameterSet BaseObjectType Optional
HasComponent |Object ServiceProvider Gateway Mandatoryf
Communication
ServiceType
Table 31, - MethodSet of GatewayCommunicationDeviceType
Attribute Value
Brow$eName MethodSet
IsAbsitract True
Relferences NodeClass BrowseName DataType TypeDefinition | ModellindRule
1
HasComponent Method Scan Optional
HasComponent Method ScanNext Optional
HasComponent Method SetAddress Optional
8.2.3.2 Scan Method

Scan shall be used to start discovering physical network connected devices. The associations
between the method Scan and the corresponding physical network connection enable the FDI®
Communication Server to access the correct physical network connection. The Scan Method is
implemented by an EDDL based method.
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Because EDDL logic is not designed to handle XML documents the Scan service signature
deviates from the definition given in 7.3.3.2. The scan service implementation returns the
discovered devices using the LIST construct containing the COLLECTION instances. (Details
are specified in 8.2.3.4.) The COLLECTION instances represent the Connection Point
instances.

The signature of this Method is specified below. Table 32 and Table 33 specify the arguments
and AddressSpace representation, respectively.

Signature

Slcan ([out] FrategexrInt32 ServiceError)

Table 32 — Scan Method arguments

Argument Description

ServigeError 0: OK
1: OK / get complete scan result by calling ScanNext
-1: Failed / not initialized

-2: Failed / not connected to a network

-3: Failed / no device found the topologyScanResult is empty

Table 33 — Scan Method AddressSpace definition

Attribute Value
BrowseName Scan
Rdferences NodeClass BrowseName DataType TypeDefinition ModellingRdle
HasPfoperty Variable OutputArguments | Argument[] |PropertyType Mandatory

8.2.3.3 ScanNext Method

ScanNext shall be used, to continue discovering physical network connected devices| The
associations between_the 'method Scan and the corresponding physical network conngction
enable the FDI® Communication Server to access the correct physical network connectionf The
Scan[ Method is implemented by an EDDL based method.

Because EDDLlogic is not designed to handle XML documents, the Scan service signpture
devidtes from the definition given in 7.3.3.2. The scan service implementation returng the
discqvered’/devices using the LIST construct containing COLLECTION instances. (Details are
specffied’in 8.2.3.4.) The COLLECTION instances represent the Connection Point instanges.

The signature of this Method is specified below. Table 34 and Table 35 specify the arguments
and AddressSpace representation, respectively.
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Signature

ScanNext ([out] FrtegerInt32 ServiceError)

Table 34 — ScanNext Method arguments

Argument Description

ServiceError 0: OK

1: OK / get complete scan result by recalling ScanNext

-1: Failed / not initialized

-2: Failed / not connected to a network

-3: Failed / no device found the topologyScanResult is empty

Table 35 — ScanNext Method AddressSpace definition

Attribute Value
Brow$eName ScanNext

Rdferences NodeClass BrowseName DataType TypeDefinition ModellingRdle
HasPfoperty Variable OutputArguments Argument[] |PropéetiyType Mandatory
8.2.3.4 Scan List

Each
holdd

LIST
{

}

<ID

<Li{
Conn

8.2.3,

For d

EDD describing the Connection Point of a. Gateway shall describe the LIST elemen
the list of discovered devices after the successful execution of the Scan service.

<Id>

TYPE <ListEntry>;

: The identifier shall match with the SCAN _LIST attribute value described in 8.3.2.3.

tEntry>: The attribute value shall refer to the COLLECTION definition that describe
ection Point as defined in 8.3.2.5.

5 SetAddress Method

efinitions, see 7.3.3.5.

that

s the

8.2.4
8.2.4

5 - cationServiceT

| General

Communication services provide the means to communicate with a Device or to e.g. execute a
Scan on some Network. Communication services are represented through EDDL based
methods (business logic) provided with the FDI® Device Package contained EDD.

The implementation of all communication services except the Disconnect service follows an
asynchronous pattern. This implies that each communication service is split into three methods.
This allows the FDI® Server to execute communication services in parallel as well as cancel
operations that last too long.

Begin<name>: This method starts the execution of the service. The method returns either the
execution state of <name> or the result if it is immediately present.
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End<name>: This method checks if the result of the service is already available that was started
using a preceding Begin<name> call. Like Begin<name> this method returns either the
execution state or the result if available.

Cancel<name>: This method cancels a started service execution.

A service identification number (Serviceld) enables the Communication Gateway to keep track
of the relation between the method calls that belong to a single communication service process.
If the Communication Gateway supports multiple instances of
GatewayCommunicationServiceType these instances do share information about currently used
Servicelds. Thus, a _communication service has to be executed on a single instance of
GatefvayCommunicationServiceType.

To reduce unnecessary poll cycles, both methods Begin<name> End<name> return a ¢elay
time |value (DelayForNextCall). The method caller shall delay the invocation (6f-the method
Endgname> according to the returned argument value.

e 15 shows the GatewayCommunicationServiceType definition thatiis formally defined in
36 and Table 37.

Figu
Tabl

Gateway
Communication

—o—{ MethodSet
ServiceType

ParameterSet

BeginConnect

CancelConnect

BeginTransfer

CancelTransfer

i

IEC
Figure 15 — GatewayCommunicationServiceType

Table 36 — GatewayCommunicationServiceType definition

Attribute Value

BrowseName GatewayCommunicationServiceType

IsAbsitract
Réfamr—nmmsr—m

Subtype of the DeviceType defined in OPC UA Part DI.
MethodSet

TypeDetinitton —ModetingRule

HasComponent

Object

BaseObjectType

Mandatory

HasComponent

Object

ParameterSet

BaseObjectType

Optional
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Table 37 — MethodSet of GatewayCommunicationServiceType

Attribute Value
BrowseName MethodSet
IsAbstract

References NodeClass BrowseName DataType TypeDefinition ModellingRule
HasComponent Method BeginConnect Optional
HasComponent Method CancelConnect Optional
HasClomponent Method EndConnect Optional
HasClomponent Method Disconnect Optional
HasComponent Method BeginTransfer Mandatory
HasComponent Method CancelTransfer Mandatory
HasClomponent Method EndTransfer Mandatory
8.2.4.2 Connect service
The Connect service shall be used to establish a communication relation to a device that is
phys|cally connected to the Network. Establishing the communication relation-may can [mply
checks of identification data that are part of the addressData with data inside the physical
devide. The service performs this DeviceType match verification according to a corresponding

netw

The

withi

the

pbrk protocol standard. Related details are specified in IEC 62769-4:20202023, Anne

devices address is contained in the ConnectionPoint of the corresponding Device Inst
 the Information Model (Device Connection Point). The communication relation bet

fied by the communication relationgidentifier. Details about how to manage the status

comrhunication relation are described-in' Clause 6.

NOTE|1
Conng

NOTE
excha
establ

The

As the Nodeld is a uniqueidentifier within the Information Model scope, the Nodeld of the [
ction Point can be a unique identifier for any communication relation in the scope of a Communication D

2 The term communication relation is introduced to describe the status of an infrastructure that enable|

hge between the information model hosted data and a physical device. If the communication rela
shed, data exchangg is possible.

signatures ofithe Connect service methods are specified below. Table 38 specifie

arguiments.

F.

ance
veen

Information Model associated device\application and the physical device is furthgr on
ident

of a

evice
evice.

s data
ion is

5 the



https://iecnorm.com/api/?name=9c2d7f467045ebac88707e3a2f5e4df9

IEC 62769-7:2023 RLV © IEC 2023 - 57 -

Signature
BeginConnect (
[in] ByteString CommunicationRelationId,
[in] <AddressDbata>,
[out] <DeviceInformation>,
[in] UInt32 ServicelD,
[out] UInt32 DelayForNextCall,
[out] Int32 ServiceError) ;
EndConnect (
[in] BvteString CommunicationRelationId,
[out] <DeviceInformation>,
[in] UInt32 ServicelD,
[out] Uint32 DelayForNextCall,
[out] Int32 ServiceError) ;
ClancelConnect (
[in] ByteString CommunicationRelationId,
[in] Uint32 ServicelD,

[out] Int32

ServiceError) ;

Table 38 — Connect Method arguments

Argument

Description

Comn

hunicationRelationld

This is a client generated id that is used to uniquely identify this connection.

This could be an index (e.g., a Nodeld) that the client (= FDI® Server) needs to
identify entries in its topology.

data.

<AddfessData> This is a placeholder for a protocol specific argument list that is used for the addfess
and optional device identification data (details are described in
IEC 62769-4:20202023, Annex F.

<Dev|celnformation> A protocol specific. argument list in which the connect routine stores the resulting

Servigeld The service transaction code establishes the relation between the service requegt and
the correspanding response.
DelayForNextCall The value 'specifies a delay time in ms, the caller shall wait before the next invocption
of EndConnect.
ServigeError 0:\OK / function started asynchronously, result has to be polled with EndConnec
1: OK / execution finished, connection established successfully
-1: Connect Failed / cancelled by caller
-2: Call Failed / unknown service ID
-3: Connect Failed / device not found
-4: Connect Failed / invalid device address
=5—Commect Fated+mvatiddevice Tdentification
8.2.4.3 Disconnect method
Specified in 7.3.4.3.
8.2.4.4 Transfer service

Transfer shall be used to perform information exchange with a Device.

The signatures of the Transfer service methods are specified below. All arguments are specified

in Ta

ble 39.
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Signature

BeginTransfer (

[in] ByteString CommunicationRelationId,
[in] <SendData>,

[out] <ReceiveData>,

[in] UInt32 Serviceld,

[out] UInt32 DelayForNextCall,

[out] Int32 ServiceError) ;

EndTransfer (

[in] BvteString CommunicationRelationId,
[out] <ReceiveData>,

[in] UInt32 Serviceld,

[out] UInt32 DelayForNextCall,

[out] Int32 ServiceError) ;

ClancelTransfer (

[in] ByteString CommunicationRelationId)
[in] UInt32 Serviceld,
[out] Int32 ServiceError) }

Table 39 — Transfer Method arguments

Argument Description

ComrunicationRelationld |See 8.2.4.2.

<SengData> This is a placeholder for a protocolspecific list of arguments as described in
IEC 62769-4:20202023, Annex.F.\The argument values represent the protocol
specific communication serviée-request that is sent to the device.

<RecgiveData> This is a placeholder forsaprotocol specific list of arguments as described in
IEC 62769-4:20202023, Ahnex F. The argument values represent the protocol
specific communication service response that is received from the device.

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

DelayForNextCall The value-'specifies a delay time in ms, the caller shall wait before the next
invocation‘of EndTransfer.

ServiteError 0: .OK™/ function started asynchronously, result has to be polled with EndTransfer
1:"OK / execution finished, ReceivedData contains the result
-1: Transfer Failed / cancelled 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

T £ P L : et 4
0. TTarisiel maicu 7 mvanua 1eieivedld TUTTITdl

8.3 FDI® Communication Package
8.3.1 General

Subclause 8.3 specifies the FDI® Communication Package details that are specific for
Gateways. The definitions given in 5.1 apply also.


https://iecnorm.com/api/?name=9c2d7f467045ebac88707e3a2f5e4df9

IEC 62769-7:2023 RLV © IEC 2023 - 59 -

8.3.2 EDD

8.3.2.1 General

The definitions in 5.2 apply. Additionally, the EDD elements as specified in IEC 62769-4 and
provided with a Gateway specific FDI® Communication Package shall contain:

a)

b)

8.3.2.2 Gateway Component

a PROFILE (IEC 61804-3): The PROFILE definition shall be chosen according to the
protocol used for communication service requests;

a Business Logic: The communication service provider related EDD COMPONENTSs shall
implement the methods specified in IEC 61804-3. These methods implement the protocol

vla the EDDL Builtin library function invocation or the writing of data onto an online
The set of usable EDDL Builtin library functions is bound to the PROFILE;

al Module management: The Gateway related Component can implement| the
alidateModules (see 5.2.9). The implemented logic shall validate individaal-changeg and
ndle any parameter related dependencies for the whole Gateway device.| The
plementation of ValidateModules is optional when the actual\ product spgcific

siness Logic.

Each| FDI® Communication Package describing a Gateway“shall contain an EDD elegment
descfibing the Gateway as defined in 5.2.2. Gateway specifics are described in the followjng:

COMHONENT <DeviceComponentId>

LABEL "<Label>";

CAN DELETE TRUE;

CHECK_CONFIGURATION <ValidateModules>;

CLASSIFICATION NETWORK_COMPONENT;

COMPONENT_RELATIONS

{
<CommunicationDeviceRelationId>

}
PROTOCOL <ProtocodLd>;

<PrdtocolID>: Theexistence of this attribute indicates the connectivity of the Gatpway
regalfding outbound communication. It allows the FDI® Server to find the network using the game
type pf protocalto-which this Gateway can be connected. For standardized protocols, the yalue

is defined by(the related fieldbus organization.

8.3.2.3 Gateway CommunicationDevice Component

Each FDI® Communication Package describing a Gateway shall contain at least one EDD
element describing at least one CommunicationDevice component as defined in 5.2.3.

NOTE A Gateway is sometimes referred to as "Remote 10". Remote 10 is a Modular Device supporting multiple
various module types that can be flexibly assigned to any slot. Thus it is possible to create multiple different Remote
10 configurations ( n — slots X m — module types).

The rules about COMPONENT attribute settings shown in 5.2.3 apply. Gateway specifics are
described in the following:
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COMPONENT <CommunicationDeviceComponentId>

{

LABEL "<Label>";

CAN DELETE <CanDelete>;
CLASSIFICATION NETWORK COMPONENT;
COMPONENT RELATIONS

{

<CommunicationServiceProviderRelationId>

<Scgn>: The attribute refers to the METHOD implementing the device discovery service
reference works because the identifier value of the METHOD matches with attribute vj

(Imp

<ScgnList>: The attribute value refers to the LIST describing the topology scan results.

list

(Implementation details are specified in 8.2.3.4.)

8.3.2.4 Communication Service component

The

Addi

defined in 8.2.4.2, 8.2.4.3 and 8.2.4.4. The idéntifier used for the related METHOD cons
matches with the method names specified in.Table 37.

8.3.2l5 Connection Point Component

The

8.3.2.6 Connection Point'Collection

The

8.4

8.4.1 General

A G

Gateways are used to communicate from one network of the automation system to an

}
SCAN <Scan>;

SCAN LIST <ScanList>;

[lementation details are specified in 8.2.3.2.)

hall contain all devices discovered during execution of the€Jdevice discovery se

fules defined in 5.2.4 apply.
ionally, the file describing the component*Contains the implementations of the meﬂ
fules defined in 5.2.5 apply:

fules defined in 5:2:6'apply.

Handling.and behaviour

T'ieway provides functionality to communicate between two communication protd

The
alue.

This
vice.

hods
ructs

cols.
bther

(subordinated) network. Figure 16 shows a typical example where a HART®? device is
connected to a PROFIBUS®3 Remote /0. In order to communicate to the HART device, the
Remote 1/O receives a communication request via the PROFIBUS network (see Figure 16,
key 1). The communication request contains the necessary information that allows the gateway
to create the according HART Command and send it to the HART device (see Figure 16, key 2).

2 HART®is a registered trademark of the non-profit organization FieldComm Group, Inc. This information is given
for 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 trademark. Use of the trademark requires
permission of the trademark holder.

3 PROFIBUS®is the registered trademark of the non-profit organization PROFIBUS Nutzerorganisation e.V. (PNO).
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 trademark. Use of

th

e trademark requires permission of the trademark holder.
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The way the HART Command is wrapped into the PROFIBUS communication request-may can
be standard or gateway specific. The HART response (see Figure 16, key 3) from the device is
embedded as a PROFIBUS communication response (see Figure 16, key 4). The way the
Gateway wraps the response-may can either be standard or Gateway specific.

FDI® Server
PB DP
Interface
Card
A I Profibus DP
1
PB DP
L] Comm. HART Comm. N

Request Request > o '(1/2 o

4 Head = /\ < S =

Module @’ g g
e
EB bP HART Comm. ,‘A 4
omm. Response
Response P HART
HART €omm. HART Comm.
Response Request
3 2
Y
Field
device
I:

Figure 16\~ Nested Communication

Subcjause 8.4 defines the Gateway handling and behaviour rules along the life cycle beginning
with the deployment, start up;-bus commissioning, until the communication services processing.

8.4.2 Deployment

The definitions of 5:211 apply.

8.4.3 Start-up

The Information Model and the FDI® Package EDD element based Gateway representation(does
not require any start up procedures.

8.4.4 Configure the communication hardware

The handling and behaviour matches with the specification in 7.8.9. The only difference is in
the channel setup that is represented in the FDI® Server hosted Information Model only.

8.4.5 Configure the Network

The handling and behaviour matches with the specification in 7.8.10.

8.4.6 Parameterize

The Gateway can require proper parameter adjustment prior to any communication service
processing. The FDI® Communication Package contained user dialogs (UID or UIP) enable
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interactive bus parameter adjustment. The FDI® Communication Package can provide additional
Business Logic for bus parameterization purposes.

8.4.7 Communication relation

The status machine definitions in Clause 6 apply.

If the Communication Gateway supports multiple instances of
GatewayCommunicationServiceType, these instances need to share information about existing
communication relations.

8.4.8 Connect

Prior[ to running any information exchange related communication, the Gateway requires
establishing a communication relation between the device application and the physical nefwork
conngcted device. This happens through invocation of the method Connect. . This enableg the
Gatevay to perform an optional outbound communication service request, /which might be
needed for a specific Gateway device to establish a communication relation:

The [Gateway shall be able to manage multiple communication_felations. After succgssful
execlition of the method Connect, the corresponding communication relation enters the status
"CR Online".

Invogation of the services Transfer and Scan is allowed jin the status "Online" only.

8.4.9 Disconnect

Invogation of the method Disconnect terminates a.¢ommunication relation, which inhibits fyrther
information exchange related communication.with the physical network connected device

After|execution of the method Disconnect;the corresponding communication relation enters the
statup "CR Offline". The communicatienh‘relation becomes invalid.

8.4.10 Abort indication

Depgnding on protocol speecifics, the Gateway can detect communication aborts. [Such
communication abort indications are returned as communication service results during the
procgssing of the methods Transfer or Scan. After the Gateway has returned an Abort
Indicption, the current communication relation enters the status "CR Offline". | The
communication relation becomes invalid.

8.4.11 Scan

Gatevays—~declare their device discovery service capability based on the EDDL construct
COMBONENT — the attributes SCAN and Q(‘AN_I IST_Related definitions are definéd in
IEC 61804-3. The SCAN attribute setting is mandatory within the EDD element describing the
Gateway CommunicationDevice. The attribute value refers to the METHOD executing the
topology scan function. The SCAN_LIST attribute setting is mandatory within the Gateway
CommunicationDevice COMPONENT. The attribute value refers to the element that contains
the topology scan result created by the method referenced by the attribute value SCAN. The
SCAN_LIST shall refer to a LIST containing COLLECTION elements describing the detected
devices (Scan-List-ltem). The protocol specific content of a Scan-List-ltem is described in
IEC 62769-4:20202023, Annex F.

The invocation of the functions Scan and ScanNext results in outbound communication service
requests.


https://iecnorm.com/api/?name=9c2d7f467045ebac88707e3a2f5e4df9

IEC 62769-7:2023 RLV © IEC 2023 - 63 -

8.4.12 Communication Error Handling

The communication service processing shall use the EDDL Builtin function provided abort
according to the EDDL Profiles:

e during the creation of communication messages,

e during the processing of the response from the communication request.

The communication service processing does not trigger communication errors based on
communication timeouts.
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Annex A
(informative)

Layered protocols

General

2023

Ethernet based protocols commonly consist of a stack of different protocols based on the

1ISO/(
to ha
also.

Conn
Com
Conn

The

ection Points are the elements that contain the address information dccessed b
munication Devices to collect the information needed for communication. The semant
ection Point attributes need to be standardized.

diffe
infor
netw

The
cons

A.2

A.2.1

ent application layers. The information for layer 1 to 4 shall consistently hold the
ation. Therefore, Connection Points shall inherit Connection Point information from
brk layers.

stent way throughout all protocols that are built upon lower layers.

Convention for protocol specific.annex creation

General

Since Connection Point descriptionvis based on EDDL, an actual inheritance approach k

from
desc
that
Conn
COoL
copig
here

A.2.2

The

he address value attribute names defined for a "lower level" protocol are reused i
L ECTION referred VARIABLES. VARIABLE declarations for higher-level protocols sh

s from the VARIABLE declarations for lower-level protocols. The convention desc
is applicable-for the creation of protocol specific annexes.

Gonnection Point

mmmmmmﬂ. ; ucial
ve a common layered modeling concept for Connection Points based on the ISO/OSkmodel

the
cs of

PROFINET® device-may can concurrently support PROFINET,"SNMP and HTTP/ The
inforf|:ation stored in the Connection Point of a device is different for each protocol d

e to
same
ower

problem is about how to ensure that address information from lower layers is named in a

hown

object-oriented programming languages does not seem applicable. The approach
ibed in Clause A.2 is based more on conventions. The naming convention shall enpsure

h the

ection Point definitions for higher level protocols. The same holds true fon the

all be
ribed

ollowing shows some EDDL examples of how Connection Point declarations follow this

nami

COLL
{

Tg COMVETTHO:

ECTION ConnectionPoint MAC

LABEL "<Label>";
MEMBERS
{

MAC,

VALID

4 PROFINET®is the registered trademark of the non-profit organization PROFIBUS Nutzerorganisation e.V. (PNO).
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 trademark. Use of
the trademark requires permission of the trademark holder.
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COLLECTION ConnectionPoint IPv4
{
LABEL "<Label>";
MEMBERS
{
MAC,
Ipv4,

VALID

COLHECTION ConnectionPoint TCPUDP

LABEL "<Label>";
MEMBERS
{

MAC,

1P,

PORT,

VALID

COLIYECTION ConnectionPoint PROFINET

LABEL "<Label>";

MEMBERS

{
MAC,
IP,
PORT,
DNSNAME)
VALID

COLLECTION ConnectionPoint HTTP
{
LABEL "<Label>";
MEMBERS
{
MAC,
1P,
PORT,
URL,
VALID


https://iecnorm.com/api/?name=9c2d7f467045ebac88707e3a2f5e4df9

- 66 — IEC 62769-7:2023 RLV © IEC 2023

A.3 FDI® Communication Package definition

A.3.1 Communication services

The actual communication service is always implemented according to the specific protocol.
This is reflected by the different semantic of the communication service arguments specified by
the protocol specific annexes. So the actual implementation of a
ServerCommunicationDeviceType or GatewayCommunicationDeviceType can support just one
protocol. Thus, if an FDI® Communication Server or Gateway is able to support multiple different
protocols, it shall describe separate GatewayCommunicationDeviceTypes or
ServerCommunicationDeviceTypes. The need to define protocol specific service sets

reprmmmmmEm
definjtions described in A.3.2 and A.3.3.

A.3.2 Connection Point

The FDI® Communication Package shall contain separate Connection Paint| descriptions for
each|supported protocol.

A.3.3 Network

The |relation between the COMPONENT describing the network and the COMPONENT
descfibing the Connection Point enables generic communication path detection and generic
topolpgy configuration. Thus the FDI® Communication Package shall contain a sepprate
COMPONENT definition for each supported Network (protocol).

A.4 | Representation in the Information Model

Conrjection Points sharing a certain set of~address formation—may can contain redumpdant
addrgss information, for example the IP address is the same for the SNMP and PROFINET 1/0.

If a Device and an FDI® Communication Server share a set of protocols, then that Device and
FDI®|Communication Server are associated through multiple separate networks.

A Dqgvice supporting multiple,protocols can be connected to different FDI® Communidation
Devigces that support only one protocol.
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Annex B
(normative)

Namespace and Mappings

This annex defines the numeric identifiers for all of the numeric Nodelds defined in this

docu

ment. The identifiers are specified in a CSV file with the following syntax:

<SymbolName>, <Identifier>, <NodeClass>

Whe

e the SymbolName is either the BrowseName of a Type Node or the BrowsePath\f

Instapce Node that appears in the specification and the Identifier is the numeric value,fa
Nodgld.

The

BrowsePath for an Instance Node is constructed by appending the BrowseName g

Instapce Node to the BrowseName for the containing instance or type. An uhderscore char

is us

The
here

The

bd to separate each BrowseName in the path.

CSV released with this version of the document is provided by FieldComm Group™

httpstHiwww-fieldcommgroup-org. An electronic version, of the complete Information N

defin
defin

The

d in this document is also provided. It follows thé XML Information Model Schema s
din IEC 62541-6.

nformation Model Schema released with, this version of the document is provide

FieldComm, Inc Group™,

br an
r the

f the
acter

NamespaceUri http://FDI-cooperation.com/OpcUa/FDI7/ is applied to Nodelds deffined

L see
lodel
ntax

d by
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIELD DEVICE INTEGRATION (FDI®) -
Part 7: Communication Devices

FOREWORD

2023

International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
allnational electrotechnical committees (IEC National Committees). The object of IEC is to promote.ihterna
coloperation on all questions concerning standardization in the electrical and electronic fields. Tothis er]
in pddition to other activities, IEC publishes International Standards, Technical Specifications, T€chnical Rq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”).
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préparation is entrusted to technical committees; any IEC National Committee interested in‘the’subject dedlt with

may participate in this preparatory work. International, governmental and non-governmental ofganizations |
with the IEC also participate in this preparation. IEC collaborates closely with the Interpational Organizat
Standardization (ISO) in accordance with conditions determined by agreement between the two organizati

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interna
cohsensus of opinion on the relevant subjects since each technical comnijtieé has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for international ‘use and are accepted by IEC N
Cdmmittees in that sense. While all reasonable efforts are made ta. ensure that the technical content
Pyblications is accurate, IEC cannot be held responsible for theyway in which they are used or fdg
miginterpretation by any end user.

In|{order to promote international uniformity, IEC National-€Cemmittees undertake to apply IEC Public
transparently to the maximum extent possible in their national‘and regional publications. Any divergence be
anly IEC Publication and the corresponding national or regienal publication shall be clearly indicated in the

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf]
asgessment services and, in some areas, accessyto-lEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification bodies.

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

Nd liability shall attach to IEC or its directors, employees, servants or agents including individual exper
megmbers of its technical committees andJEC National Committees for any personal injury, property dam
othher damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othe
Publications.

At{ention is drawn to the Normative references cited in this publication. Use of the referenced publicati
indispensable for the correctapplication of this publication.

At{ention is drawn to the_possibility that some of the elements of this IEC Publication may be the subject of
rights. IEC shall not be’held responsible for identifying any or all such patent rights.
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constitutes a technical revision.

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

a) added ScanExtended Method.
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1 Scope
This part of IEC 62769 specifies the elements implementing communication capabilities called
Compmunication Devices.
The gverall FDI®! architecture is illustrated in Figure 1. The architectural components thdt are
within the scope of this document have been highlighted in this illustration. The document scope
with fespect to FDI® Packages is limited to Communication Devices. The Communication Sgerver
shown in Figure 1 is an example of a specific Communication Device.
User Interface I( o)
Description EDI® Package
FDI® Package
FDIP Client Device | U, Business Uy
Definition ”‘effa.“e Logic Interface
Description Plug-in
uiD
Interpreter \ T \ 7
FDI®Server ) / X
UIP ( X
” Services Inforynation Model Managgfment
g % —
g ® @ Businegs Logic
g User Interface 2 _8 Processor
4 ;3 o | v
& 3 2 I Device Object g
(e} j= o
B ° \ B | . . I jg Business
g | Device Object | §§ Logic
gl | ! &
— 2
User Interface Services © : |
N )
\_—~—~——— - J
Platform Ul Services
( (Drawing, Input Devices) ) | System Services |
t AN
) OPC UR
g Servicgs
OPC UA Client K OPC UA o
Services
1 Communication {€— ot
N Communication
Hargwar
I:l Specified by this document ? © Data Server
Store

I:l Specified by other parts of this series
I:l Not specified by this document

Figure 1 — FDI® architecture diagram

IEC

T FDI®isa registered trademark of the non-profit organization Fieldbus Foundation, Inc. This information is given
for the convenience of users of this document and does not constitute an endorsement by IEC of the trademark
holder or any of its products. Compliance does not require use of the trade name. Use of the trade name requires
permission of the trade name holder.
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2 Normative references

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

IEC 61804-3, Devices and integration in enterprise systems — Function blocks (FB) for process
control and electronic device description language (EDDL) - Part 3: EDDL syntax and
semantics

IEC 61804-4, Devices and integration in enterprise systems — Function blocks (FB) for-prqcess
contnol and electronic device description language (EDDL) — Part 4: EDD interpretation

IEC TR 62541-1, OPC Unified Architecture — Part 1. Overview and concepts
IEC 62541-4, OPC Unified Architecture — Part 4: Services

IEC 62541-6, OPC Unified Architecture — Part 6: Mappings

IEC §2541-7, OPC unified architecture — Part 7: Profiles

IEC 62541-100, OPC Unified Architecture — Part 100: Deyice Interface

IEC 62769-1, Field Device Integration (FDI®) — Part 1. Overview

IEC 62769-2, Field Device Integration (FDI®) <»Part 2: Client

IEC 62769-3, Field Device Integration (EDI®) — Part 3: Server

IEC 62769-4:2023, Field Device Intégration (FDI®) — Part 4: FDI® Packages

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

3 Terms, definitions, abbreviated terms, acronyms and conventions

3.1 Terms and.definitions

For the purposes of this document, the terms and definitions given in IEC 627p9-1,
IEC 62769-3, IEC 62541-6 and the following apply.

addresses:

e |EC Electropedia: available at https://www.electropedia.org/

e |SO Online browsing platform: available at https://www.iso.org/obp
3.1.1
Gateway

Communication Device that enables to bridge between different physical networks or different
protocols

3.2 Abbreviated terms and acronyms

For the purposes of this document, the abbreviated terms and acronyms given in IEC 62769-1,
IEC 62541-6 and the following apply.
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HTTP Hypertext Transfer Protocol

IP
PHY
SNM
TCP
URI

3.3
3.3.1
This

Com
New.

decldrations.

3.3.2

Capi
defin

3.3.3

This

4 (QOverview

The

communication functions over a network using a specific protocol. The group of

Com

a) T

b) T
o

NOTE

In terms of FDI®~the"FDI® Communication Server is a dedicated OPC UA Server providing access to one o
field device networks. A Gateway is a Communication Device that enables to bridge between different ph

netwo

Information\Model enables the FDI® Server to process communication in heterogeneous network topologies.

more field device networks, The FDI® Communication Server is specified in Clause 7.

that is provided withran FDI® Communication Package. The FDI® Communication Gat
g specified in Clause 8.

Internet Protocol
Physical communication hardware

P Simple Network Management Protocol
Transmission Control Protocol
Uniform Resource Identifier

Conventions

2023

—EDDL syntax

part of IEC 62769 specifies content for the EDD component that is part\of
munication Packages. The specification content using EDDL syntax uses the font Cou
The EDDL syntax is used for method signature, variable, data structure and’compg

Capitalizations
alization of the first letter of words is used in the IEC 62769 séries to emphasize an
ed term.

Graphical notation
document uses the graphical notation defined in JEC 62769-5.

abstract term FDI® Communication® Device represents an entity impleme

munication Devices splits into two main groups.

he FDI® Communication Serveris a dedicated OPC UA Server providing access to o

he FDI® Communication_Gateway enables to bridge between different physical netv
- different protocolsy, The bridging business logic is implemented in the EDD compq

The main differences between a Gateway and a Communication Server are as follows:

ks or-different protocols. The logical representation of a Gateway device within the FDI® Server H

FDI®
rier
nent

FDI®

nting
FDI®

ne or

vorks
nent
eway

more
ysical
osted
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FDI® Server

CommunicationServerType:
CommunicationServerName

T

| SubDevices

T

Information Model

IEC

FDI®
Communication . ServerCommunicationDeviceType
Server . * . Network B _Channel
Communication e
Senvices ServerCommunicationService Type:
- CommunicationServiceProvider B
Hafdware Driver L ~
.. ConnectionPo'iatType:
s PHY CP_B_Master
_‘ l'
© t‘ NetworkT;/pe:
. Network B Netwo, rk_'@
~ t‘ ConnectioanintType:
(?ate way_B1 CP B
v N =
<o <@ =
_g _g T\ ComhzunicationGatewayType.'
& i © Gateway B1
NJtWOfk G | §ubDevices
i
GatewayCommut;lpationDeviceType.'
Module 1
FI G101 1
GatewayCommunicationServiceType:
v CommunicationServiceProvider_G
L '3 L .
Communication N N
Relation ConnectionPointType:
CP_G_Modtle
t} NetworkTy;'w:
Network_G,
t‘ ConnectionPointf’ype,‘ DeviceType:
: CP_G1 H2 FlG101
Figure 2 — FDI® communication infrastructure architecture
The FDI®-Server hosted Information Model contains a representation of the network topglogy.
(see [also-lEC 62769-5). The Information Model shown in Figure 2 is an example excefpt to
illustfate’how the Information Model used elements reflect the actual network topology.
1) The instance of CommunicationServerType (named CommunicationServerName)

represents the FDI® Communication Server. The FDI® Communication Server implements

physical communication network access (Communication hardware).

Clause 7 describes

related Information Model specifics, required FDI® Communication Package content and
handling of elements therein. (For subdevices, see IEC 62769-5)

2)

The instance of ServerCommunicationDeviceType and ServerCommunication-ServiceType

(named Network_B_Channel) maps to the FDI® Communication Server implemented
communication services. The ServerCommunicationDeviceType is specified in 7.3.3. The
ServerCommunicationServiceType is specified in 7.3.4.

3)

The instance of CommunicationGatewayType (named Gateway_B1) represents the physical

Gateway. Clause 8 describes the related Information Model specifics, the required FDI®
Package content and the handling of elements therein.
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The instance of GatewayCommunicationDeviceType (named Module 1) maps to a physical
or logical module enabling communication to the network to which this module is connected.
The GatewayCommunicationDeviceType is specified in 8.3.2.3. The related Gateway
specifics are described in Clause 8.

The instance of GatewayCommunicationServiceType (named
CommunicationServiceProvider_G) represents the Gateways’ ability to process
communication services. The Gateway specific implementation of

GatewayCommunicationServiceType is based on Business Logic that enables to run
communication services in heterogeneous communication networks.

A communication relation (more details are described in Clause 6) between a physical
device-and-the device rnprnennfnfinn mnnngnd hy the FDI® Server is Ql\AIQyQ associated to
cpmmunication service objects that are instances of a GatewayCommunicationService[Type
of ServerCommunicationServiceType. The ability of instantiating multiple communication
service objects supports protocols enables to operate multiple logical connectioris between
albus master and a device.
T
t

he Information Model represents the connections between the physical devices shown on
He left side of Figure 2 based on instances of ConnectionPointType NetworkType an{d the
depicted relations. ConnectionPointType and NetworkType are specgified in IEC 62541+100.

EDI® Communication Package

General

The FDI® Server imports the FDI® Communication Package like any other FDI® Device Package.

Clause 5 specifies the FDI® Communication Package-details.

5.2

5.2.1 General rules

EDD

The FDI® Communication Package contained EDD is not restricted but bound to a prdtocol

specific profile (see IEC 62769-4:2023; Annex F).

The [ EDD elements as specified in the protocol specific profile documents |(see
IEC 6¢2769-4:2023, Annex F),;vand provided with an FDI® Communication Package [shall

descfibe:

a)

b)

d)

e)

Plarameter and pafameter structures. Mandatory protocol specific parameter definitionfs are
fqund in the protocol specific profile documents (see IEC 62769-4: 2023, Annex F)| The
phrameters shall' contain any parameter that requires adjustment for proper communication
brvice operation.

s
Physical:layer identification. Protocol specific definitions are found in IEC 62769-4: 2023,
Ahnex F:

Clommunication Devices modularity: The modularity information shall be based on usinlg the
EDDL constructs COMPONENT (see IEC 61804-3).

FDI® envisions Communication Device modularity to cope with communication hardware
providing multiple physical or logical communication channels to access multiple logical or
physical communication networks. Each module element of the whole Communication
Device shall be described by a separate EDD element.

The COMPONENT definition shall be used to support the system implemented topology
configuration. Protocol specific definitions are found in the protocol specific profile
documents (see |IEC 62769-4:2023, Annex F). The related COMPONENT definitions are
described in 5.2.2, 5.2.3, 5.2.4, and 5.2.7.

The Business Logic shall contain a method enabled to validate the network (see 5.2.8). The
validation function considers the elements only directly connected to the network. The
validation function shall be referred by the EDDL specified CHECK_CONFIGURATION
attribute.
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f)

g)

h)

5.2.2 Device component

Each| FDI® Communication Package shall contain an EDD element describing the device.

COMHONENT <DeviceComponentId>

COMHONENT RELATION <CommunicationDeviceRelationId>

The Business Logic can contain a method enabled to validate the module configuration (see
5.2.9) or the network configuration (see 5.2.8). The validation function considers the
elements only directly connected to the related parent element in the topology. The
validation function shall be referred by the EDDL specified CHECK_CONFIGURATION
attribute.

Connection Point data: The Connection Point (see 5.2.4 and 5.2.6) shall be described
through EDDL constructs COMPONENT, COLLECTION and VARIABLE. The COMPONENT
definition associates the Connection Point element to the Communication Device. The
VARIABLE definitions represent the properties of a specific Connection Point. The
COLLECTION represents the Connection Point structure as such. Protocol specific
definitions are found in IEC 62769-4:2023, Annex F. Annex A describes a convention for
pfotocol specific annex creation.

MENU:

The Menu structure shall follow the Menu conventions for PC based applications accofding
tq IEC 61804-4, enabling access to

1) FDI® Communication Device Type (Bus) parameters: These parameters shall be made
accessible by means of "“offline_root_menu";

2) Topology Configuration Dialogs shall be made available by means of the menu entry
point "topology_configuration".

LABEL "<Label>";

CAN_DELETE TRUE;

CHECK CONFIGURATION <ValidateModules>;

CLASSIFICATION NETWORK_COMPONENT;

COMPONENT_RELATIONS

{
<CommunicationDeviceRelationId>

}

ABEL "Relation type description";
ELATION/ TYPE CHILD COMPONENT;
DDRESSING {<AddressVar>}
OMPONENTS

~— O B T =

<CommunicationDeviceComponentId>
{
AUTO_ CREATE <autoCreate>;
REQUIRED RANGES
{
<AddressVar>{ MIN VALUE <AddrMin>; MAX VALUE <AddrMax>;}
}

}
MINIMUM NUMBER <minNumber>;
MAXIMUM NUMBER <maxNumber>;
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<DeviceComponentId>: The COMPONENT identifier identifies the component description for

the d

evice type.

<Label>: The string value shall contain a string that allows a human user to determine the

funct

ion of the FDI® Communication Server object.

<ValidateModules>: The Value refers to the METHOD implementing the module topology
configuration validation function. (Implementation details are specified in 5.2.9.)

The attribute COMPONENT RELATIONS allows to describe how modules can be connected. The

defin

fffomof the COMPONENT _RELATIONS 15 optional if used; it shatrdescribe the refatio]

the GommunicationDevice definitions. The construct enables to perform generic, FDI®S

drive
subs

h (device) topology configuration. Syntax details are described in IEC 61804<3.
pquent text describes the semantic use of the COMPONENT RELATION construct.

<ConmunicationDeviceRelationId>: The attribute value identifies

COM

the JommunicationDevice component.

ns to
erver
The

the

PONENT_RELATION definition describing the relation between the device component and

<ConmunicationDeviceComponentId>: The attribute value“-heeds to match with a

COM
Com

<aut

PONENT identifier used in a COMPONENT déclaration that describe
municationDevice (see 5.2.3).

oCreate>: The attribute value describes thes number of CommunicationD

components that can be automatically instantiated with“the Device component.

<min
cons
cond

raints. The definition of these attributés is optional. The attribute values can co
tional expressions.

The RELATION TYPE shall be set to.CHILD COMPONENT.

<AddressvVar>: The attributevalue is a reference to a VARIABLE declaration. This VARI

holds
optio

hal.

<AddrMin>/<AddrMax>: Values define the address value range for a CommunicationD

insta
ADD

5.2.3
Each

hce. The value.can, for example, correspond to a physical slot number. Usage of attril
RESSING<and REQUIRED_RANGES enables generic configuration routines.

CommunicationDevice component

S a

pvice

Number>/<maxNumber>/<autoCreate>: ILhe attribute values define the instantiation

ntain

ABLE

the address value for a_CommunicationDevice instance. The definition of this attriblite is

pvice
butes

least

one Commun|cat|onDeV|ce component A modular communrcatlon hardware structure shaII be
described by multiple CommunicationDevice COMPONENT descriptions:

COMPONENT <CommunicationDeviceComponentId>

{

LABEL "<Label>";

CAN DELETE <CanDelete>;
CLASSIFICATION NETWORK COMPONENT;
COMPONENT RELATIONS

{

<CommunicationServiceProviderRelationId>

}

}
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COMPONENT RELATION <CommunicationServiceProviderRelationId>
{

LABEL "Relation between CommunicationDevice and communication
service provider";

RELATION TYPE CHILD COMPONENT;

ADDRESSING {<AddressVar>}

COMPONENTS

{

<CommunicationServiceProviderId>

t
AUTO_ CREATE <autoCreate>;

=

INIMUM NUMBER 1;
AXIMUM NUMBER <maxNumber>;

=

<ConmunicationDeviceComponentId>: The COMPONENT _identifier identifies| the
CompnunicationDevice component.

<Lalel>: The string value shall contain a human readable stting that allows a user to gasily
detefmine the function of the CommunicationDevice component.

<CarlDelete>: Allowed values are TRUE ornHFALSE. It depends on whethér a
CommunicationDevice needs explicit configuration*or whether the related communicfation
servite provider object shall be automatically instantiated with the CommunicationDevice. |f the
attribute CAN_ DELETE is set to FALSE, the CommunicationDevice configuration is static.

The fefinition of the COMPONENT RELATIIONS is mandatory. It describes the relation tp the
communication service provider definition. The construct enables the FDI® Server to instantiate
communication service provider components according to communication processing demands.
(Synfax details are described in lEEC 61804-3.) The subsequent text describes the semanti¢ use
of th¢ COMPONENT RELATION:¢onstruct.

<ConmunicationServiceProviderRelationId> The attribute value identifies| the
COMPONENT_RELATION definition as such.

<ConmunicationServiceProviderId>: The attribute value has to match with a
COMPONENT~identifier used in a COMPONENT declaration that describes a communication
service provider (5.2.4).

<autflo€r¥eate>: The attribute value describes the number of communication service provjiders
that can be automatically instantiated with the CommunicationDevice component.

The RELATION TYPE shall be setto CHILD COMPONENT.
The PROTOCOL attribute shall not be set.

5.2.4 Communication service provider component

Each FDI® Communication Package describing a Communication Device shall contain at least
one EDD element describing the communication service provider. The EDD component shall
not define any configuration parameter.
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COMPONENT <CommunicationServiceProviderId>

{

LABEL "<Label>";

BYTE ORDER <byteOrder>;

CAN DELETE <CanDelete>;

CLASSIFICATION NETWORK COMMUNICATION SERVICE PROVIDER;
COMPONENT RELATIONS

{

<CommunicationServiceProvidersConnectionPointRelationId>

}

=22

<Conf
comrj

<LaQ

deteqmine the function of the communication service provider object.

<Can
servi
demd
provi
attrib
capa

<byt
into

ONENT_RELATION
municationServiceProvidersConnectionPointRelationId>

ABEL "Relation between communication service provider and
ection point";

ELATION TYPE CHILD COMPONENT;

DDRESSING {<AddressVar>}

OMPONENTS

< ConnectionPointId>

{
AUTO_ CREATE 1;

INIMUM NUMBER 1;
AXIMUM NUMBER 1;

municationServiceProviderId>.(The COMPONENT identifier identifies
hunication service provider.

el>: The string value shall contain a human readable string that allows a user to 4

Delete>: Allowed values are TRUE or FALSE. It depends on whether a communic
ce provider can be, flexibly instantiated according to the communication proce
nds. If the attribute’CAN DELETE is set to FALSE, the number of communication se
der component’instantiations is static. The instantiation constraints declared throug
utes AUTO_CREATE, MINIMUM_NUMBER and MAXIMUM_NUMBER correspond t
bilities of currently supported protocols.

eOrder>: The value enables generic integration of n-byte data types (e.g. 4-byte Int

the

asily

ation
5sing
rvice
h the
b the

Bger)
and

shall

he,communication message payload. The attribute value describes the byte orde

beegither BIG ENDIAN or LITTILE ENDIAN.

The definition of the COMPONENT RELATIONS is mandatory. It describes the relation to the
Connection Point definition. The construct enables to perform generic, FDI® Server driven
topology configuration. (Syntax details are described in IEC 61804-3.) The subsequent text
describes the semantic use of the COMPONENT RELATION construct.

The Connection Point shall automatically be instantiated with the communication service
provider and there shall be exactly one (1) Connection Point instance connected to the
communication service provider. The instantiation constraints declared through the attributes
AUTO_CREATE, MINIMUM_NUMBER and MAXIMUM_NUMBER correspond to the capabilities

of cu

rrently supported protocols.
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<CommunicationServiceProvidersConnectionPointRelationId> The attribute value
identifies the COMPONENT_RELATION declaration as such.

<ConnectionPointId>: The attribute value has to match with a COMPONENT identifier used
for a COMPONENT declaration that describes a Connection Point (see 5.2.5).

The RELATION TYPE shall be set to CHILD COMPONENT.

The PROTOCOL attribute shall not be set.

5.2.5 Connection Point component

Each|FDI® Communication Package describing a Communication Device shall contain-ene|EDD
elemgnt describing one Connection Point for each of the protocols that are supparted by the
Communication Device:

COMHONENT <ConnectionPointId>
{
LABEL "<Label>";

CAN_DELETE FALSE;

CLASSIFICATION NETWORK_CONNECTION_POINT;
PROTOCOL <ProtocolId>;

CONNECTION POINT <ConnectionPointCollectionId>;

<CorlnectionPointId>: The COMPONENT ideftifier identifies the Connection Point
component declaration.

<LaHel>: The string value shall contain a*string that allows a human user to determing the
functjon of the Connection Point component.

<PrdtocolID>: The value of this atfsibute indicates the communication capability which ajlows
the FIDI® Server to find other device types that can be connected to the network using the $ame
type [of protocol. For standardized protocols, the value is defined by the related field bus
orgafnization.

<CornnectionPointColrlectionId>: The attribute value is a reference to a COLLECTION
decldration that describes the data structure of the Connection Point as described in 5.2.¢ .

5.2.6 Connéction Point collection

Each| EDD,describing the Connection Point of a Communication Device shall describg¢ the
COLLECTION element that describes the attributes that shall appear in the Information Mlodel

cantatinn ~f thn O~ tinn DAaint Tha nerat~nnnl conanifin Aots Avin~and Iy tha (O~~~ nt'
repr\.oulltuuull Ot C— o O et o T Ot POt CoOT—S Pttt Ut C AP OSCO—oytht—o oL on

Point identifies the device type and its network address.

COLLECTION <ConnectionPointCollectionId>
{
LABEL "<Label>";
MEMBERS
{
<AddressAttributeName>, <AddressAttributeVariablelId>;
VALID <VALID_VariableId>;

<ConnectionPointCollectionId>: The identifier of the COLLECTION is referred by the
CONNECTION_POINT attribute value defined in 7.7.3.5.
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<Label>: The label identifies the Connection Point in a human readable way.

<AddressAttributeName>/<AddressAttributeVariableId>:

2023

The MEMBER section

refers to the VARIABLE definitions describing the address attributes implemented by a
Connection Point. The content of the MEMBER section is protocol specific.

<VALID>/<VALID VariableId> is a Collection member referring a Boolean VARIABLE
holding the validation status that shall be set by the ValidateNetwork Action (see 5.2.8).

5.2.7 Network component

Each| FDI® Communication Package describing a Communication Device shall contain oene
element describing one Network for each of the protocols that are supported.by
Compmunication Device. The definition supports the network topology engineering:

COMHONENT <NetworkComponentId>

{

COMHONENT RELATION <NetworksComnectionPointRelationId>

<BugdAddrMax>; }

LABEL "<Label>";

CAN_DELETE TRUE;

CHECK_CONFIGURATION <Validate>;

CLASSIFICATION NETWORK;

PROTOCOL <ProtocolId>;

COMPONENT_RELATIONS

{
<NetworksConnectionPointRelationIld¥

}

ABEL "Relation between,(detwork and connection point";
ELATION TYPE CHILD COMPONENT;

DDRESSING {<AddressVdr>}

OMPONENTS

= 0O B T =

<ConnectionkPe®*ntId>

{
REQUIRED RANGES

{
<BusAddressVar>{ MIN VALUE <BusAddrMin>; MAX VALUE

j

EDD
the

}
MINIMUM NUMBER 1;
MAXIMUM NUMBER <maxNumber>;

<NetworkComponentId>: The COMPONENT identifier identifies the Network component
declaration.

<Label>: The string value shall contain a human readable string that allows a user to easily
determine the function of the Network component.

<Validate>: The Value refers to the METHOD implementing the network topology
configuration validation function (see 5.2.8).
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<ProtocolID>: The value of this attribute allows the FDI® Server to find other device types
that can be connected to the network using the same type of protocol. For standardized

proto

cols, the value is defined by the related fieldbus organization.

The definition of the COMPONENT RELATIONS is mandatory. It describes the relation to the
Connection Point definition and by that the capabilities of a network. The construct enables to
perform generic, FDI® Server driven network topology configuration. Syntax details are
described in IEC 61804-3. The subsequent text describes the semantic use of

COMP

<Ne

ONENT RELATION construct.

worksConnectionPointRelationTd The attribute value identifies

the

the

COMPONENT_RELATION definition.

<Corn
for a

<ma3

The 1

<Bug
VARI

<Bufg

5.2.8

The

Logig
nece
is ba
insta
the d

The i
confi

setup.

Table 1 shows\the ValidateNetwork Action arguments.

nectionPointId>: The attribute value has to match with a COMPONENT identifier
COMPONENT declaration that describes a Connection Point (see 5.2.4).

ELATION TYPE shall be setto CHILD COMPONENT.

AddressVar>: The attribute value is a reference to“*a VARIABLE declaration.

AddrMin>/<BusAddrMax>: Values define the'hetwork address value range.

ValidateNetwork

method ValidateNetwork representssthe Communication Device implemented Bus

that validates a current networkdopology. The ValidateNetwork method handles
5sary dependencies related to bus parameters. The implementation of related EDDL
5ed on the EDDL Builtin function’ ObjectReference, which enables to analyze a set of
hces (Connection Point instances). The validation logic shall set the <VALID> attribd
onnection Point instancethat has passed the validation.

mplementation of MalidateModules is optional if the module setup is either static or
guration rules defiped in the COMPONENT construct are sufficient to configure the m

ABLE holds the network address value for any device that is connected to the network.

used

Number: The attribute value limits the number of Connection Points that can be conngcted
to the network. The attribute values can contain conditional expressions:

This

=

ness
any
logic
child
te of

f the
bdule



https://iecnorm.com/api/?name=9c2d7f467045ebac88707e3a2f5e4df9

- 20 - IEC 62769-7:2023 © |EC 2023

Signature

ValidateNetwork (
[out] Int32 ServiceError,
[out] String ErrorMessage);

Table 1 — ValidateNetwork Action arguments

Argument Description

ServiceError 0: OK
+—FaHtodthe-ConneosctionPReoinrtthat-didrot-pass—thevalidatienis—indicated-bythe
J
<VALID> attribute () value set to false.
Remark: The argument values correspond to the IEC 61804-3 specified error codes
named BI_SUCCESS (value = 0) and BI_ERROR (value = -1). The Actiof/returnfs the
ServiceError result using the "return" statement.

ErrorMessage If the method returns an empty string (NULL) the Action call succeeded. In case| of
an error, the Action can return a problem description.

5.2.9 ValidateModules

The mnethod ValidateModules validates the current module setUp. The implementation gf the
relatgd EDDL logic is based on the EDDL Builtin function ObjéctReference, which enables to
analyze a set of child instances. The implementation of *ValidateModules is optional {f the
module setup is either static or if the configuration rules_defined in the COMPONENT consgtruct
are slufficient to configure the module setup.

NOTE| The decision whether ValidateModules is needed or not is vendor specific.

Table 2 shows the ValidateModules Action Arguments.

Signpture

VlalidateModules (
[out] Int32 serviceError,
[out] String ErroxMessage) ;

Table 2 — ValidateModules Action arguments

Argument Description

Serv|ceError 0: OK

-1: Failed / the Connection Point that did not pass the validation is indicated by|the
<VALID> attribute () value set to false.
Remark: The argument values correspond to the IEC 61804-3 specified error cgdes
named Bl SUCCESS (\/nllm = ﬁ) and Bl ERROR (\/nllla = _1) The Action returhs

the ServiceError result using the "return” statement.

ErrorMessage If the Action returns an empty string (NULL), the method call succeeded. In case of
an error, the Action can return a problem description.

5.2.10 UIP specifics

The FDI® Communication Package can contain the UIP to support e.g. diagnostics and
parameterization.
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5.2.11 Deployment

The FDI® Server imports the FDI® Communication Package. The handling of EDD and UIP parts
matches with the import procedure performed for the FDI® Package (see IEC 62769-2 and
IEC 62769-3).

6 Communication relations

The purpose of a Communication Device and its communication services is to exchange
information between the physical device and the device representation managed by the FDI®
Server—Hhre—information—exehange—is—managed—a—ecommunicaton+etations—see—+gure—3. An
established communication relation represents the capability to exchange information betyveen
the FDI® Server managed device representation and the physical device. Thenuse |of a
Communication relation allows abstracting from protocol specifics typically used toe mahage
conngctions.

o 7 \ .
e FDI® Server O
k . . 'J
Information Model
Communication
Relation CommunicationServerType:
CommunicationServerName
SubDevices
FDI®
Communication . T
OPCUA - §, - -
Server . ServerCommunicationDevice Type.
o . . o .
Communication P . CommunicatienDeviceName
Services - 5
- : !-.
Hardware Drlver. Ser?/erCommunicationServiceType.'
CommunigationServiceProvider_B
.
PHY . 75
N .
NétWOI’k B \ ConnectionPointType:
. b ' CP’ B_Master
- :
t‘ NetmzrkType:
Netwerk_B
CA ConnecﬁoanintType: DeviceType:
FIB101 CPB1°-.} .> FI B101
ConnectionPointType: DeviceType:
CP_B2 FI B102

IEC

Figure 3 — Communication relation

NOTE 1 The core of information exchange happens between the physical network connected device and the
corresponding instance within the Information Model but does not cover the complete device application.

The following state chart describes the general state flow for a single communication relation.
The diagram also shows which communication services can be invoked during a "CR Online"
state.

The "Abortindication" shown in Figure 4 can be detected in different protocol specific ways.
The one specified for any Communication Device is bound to the serviceErrors returned by the
specified communication services. Even the Scan Method can determine a connection loss,
when the device for which a communication relation has been activated does not appear in a
scan result.
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Figure 4 — Communication relation state chart
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2 The management of communication relations is optional.
'DI® Communication Server definition

General

5s to one or more field device networks. Each EBI® Communication Server is modell
dular Device where each module (also called*CommunicationDevice in the sequ
sents the access point to one network.

Vlodular Device itself represents the FDI® Communication Server as a whole.

General characteristics

FDI® Communication .Server implements characteristics for each of
municationDevices specified in 7.3.3. Additionally, an FDI® Communication S
ments the following characteristics:

he FDI® Server always synchronizes (see 7.5, 7.8.8, and 7.8.11) the FDI® Communic
erver hosted Information Model from the FDI® Server hosted Information Model cont

ommunicationDevices can be statically instantiated or they can be created/deleted bj
PI® Servet.

ommunication between the FDI® Server and the FDI® Communication Server is basg
PC (UA. OPC UA specifies a wire protocol for its services that can be implements
rbitfary platforms and runtime environments.

'ms of FDI®, the FDI® Communication Server is_a¢dedicated OPC UA Server prox}ding

d as
nce)

its
erver

ation
ent.

y the

bd on
d on

e To avoid race conditions, the FDI® Communication Server only allows one FDI® Server being
connected at a time. With this restriction, an FDI® Communication Server can refrain from
any synchronization (locking) mechanism. The FDI® specification does not enforce FDI®
Communication Servers implementing any interlocking mechanism to manage concurrent
access to a single physical network connected device.

7.3
7.3.1
Subc

Information Model
General

lause 7.3 specifies the FDI® Communication Server hosted Information Model.

An FDI® Communication Server is an OPC UA Server that encapsulates communication
hardware and provides standardized communication ability. The FDI® Server connects to the
FDI® Communication Server as an OPC UA Client and accesses the networks supported by the
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FDI® Communication Server via the FDI® Communication Server Information Model. The task
of the FDI® Communication Server is to expose this Information Model. The FDI®
Communication Server shall not maintain Device Instances or network topology information. All
interaction with FDI® devices is done through the FDI® Server and just transferred by the FDI®
Communication Server.

For the FDI® Server, an FDI® Communication Server looks like a device that supports FDI®
Communication Services and uses OPC UA to communicate. The FDI® Communication Server
can run locally on the same PC as the FDI® Server (loop back adapter) or remote in the field
(e.g., embedded into a controller). Like a device, each FDI® Communication Server has an
associated FDI® Package. This FDI® Package is used to create Communication Devices in the
Inforfnation ModeT of the €rver that represent access 1o the networks implemented ny the
FDI®|Communication Server.

The |nformation Model of an FDI® Communication Server is based on the Information Model
defined in IEC 62769-5. Figure 5 replicates the Modular Device structure and.(llustrates How it
mapg into the overall AddressSpace. The modules represent the communication channgls of
the ADI® Communication Server. Figure 5 defines the BrowseNames for the‘nodes.
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Figure 5 — FDI® Communication Server AddressSpace

The CommunicationServerType (the root of the Modular Device) is a subtype of the DeviceType.
The MethodSet contains the methods Initialize, Reset. AddComponent and RemoveCompohnent.
The methods AddComponent and RemoveComponent are optionally present if the FDI®
Communication Server supports the dynamic instantiation of elements in the folder SubDevices.

All sub devices are instances of the ServerCommunicationDeviceType defined in 7.3.3. The
instances of the ServerCommunicationDeviceType (ServerCommDevice) have a MethodSet
that can implement the methods SetAddress, Scan, AddComponent, RemoveComponent.
AddComponent and RemoveComponent are optionally present if the FDI® Communication
Server supports a variable number of instances of the ServerCommunicationServiceType.

~

Formal definitions are found in 7.3.2, 7.3.3 and 7.3.4.
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7.3.2 CommunicationServerType

7.3.21 General

The CommunicationServerType is a subtype of the DeviceType and provides the methods
needed to manage the instances ServerCommunicationDeviceType. Figure 6 shows the
CommunicationServerType definition that is formally defined in Table 3 and Table 4.

DeviceType

i

CommunicationServer
Type

MethodSet
ParameterSet

FolderType:
SubDevices

AddComponent

RemoveComponent

m

IEC
Figure 6 — CommunicationServerType

Table 3 — CommunicationServerType definition

Attribute Value
BrowseName CommunicationServerType
IsAbgtract False
References NodeClass BrowseName DataType TypeDefinition ModellingRule
Subtype of the DeviceType defined in' IEC 62541-100.
HasComponent Object MethodSet BaseObjectType Mandatory
HasComponent Object ParameterSet BaseObjectType Optional
HasComponent @bject SubDevices FolderType Mandatory
Table 4 — MethodSet of CommunicationServerType
r\ttribute Value
BrowseName MethodSet
IsAbstract False
References NodeClass BrowseName DataType TypeDefinition ModellingRule
HasComponent Method Initialize Mandatory
HasComponent Method Reset Mandatory
HasComponent Method AddComponent Optional
HasComponent Method RemoveComponent Optional

The CommunicationServerType and each instance of this Type share the same Methods. The
Nodeld of these Methods will be fixed and defined in this document (see Annex B). FDI®
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Communication Server clients therefore do not have to browse for these Methods. They can

use

the fixed Nodeld as the Methodld of the Call Service.

The additional Methods AddComponent and RemoveComponent add the ability to add or
remove instances of ServerCommunicationDeviceType according to communication hardware
structure. These services are not applicable if the FDI® Communication Server implements a
static communication hardware structure.

The SubDevices folder contains instances of ServerCommunicationDeviceType that represent

the

NOT

communication modules.

E| The indication for a static communication hardware layout is indicated in the FDI® Packagg

COMHONENT attribute CAN_DELETE set to FALSE in COMPONENT declarations.

7.3.

2,2 Reset Method

with

Reset is used to reset the communication hardware and related driver software. Any ongoing

communication will be stopped immediately. All communication channéls ‘enter the status
closqd.
The Method Reset shall not be present in the FDI® Server hosted [nfermation Model. The|FDI®
Server shall be able to handle the shut-down proceduré j,automatically according to
comrmunication demands.
Typigally, the FDI® Communication Server operation ipcludes some hardware and prgtocol
drivef handling that can be independent from any modular structure. Because of this possibility,
the Reset Method is arranged underneath the CommunicationServerType. For the purpoge of
reduging the complexity of FDI® Communication Sérver operation, only one Reset Method has
been|specified.
The gignature of this Method is specified below. Table 5 and Table 6 specify the argument$ and
AddressSpace representation, respectively.
Signpture

Reset (

[out] Int32 serviceError) ;
Table 5 — Reset Method arguments
Argument Description
servi¢eError 0: OK
-1: Failed
Table 6 — Reset Method AddressSpace definition

Attribute Value
BrowseName Reset

References NodeClass BrowseName DataType TypeDefinition ModellingRule
HasProperty Variable OutputArguments | Argument[] PropertyType Mandatory

7.3.

2.3 Initialize Method

Initialize is used to initialize the communication hardware. The initialization function of the FDI®
Communication Server shall use the parameterization data hosted by the ParameterSet that is
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contained within the instance of the CommunicationServerType and all instances of
ServerCommunicationDeviceType.

In order to enable parameter changes during operation, the Initialize method can be re-invoked.
If the FDI® Communication Server needs to reset its communication hardware, it shall
automatically restore any communication relation that existed. A modular FDI® Communication
Server can flexibly initialize only those ServerCommunicationDeviceType instances for which
configuration changes have been detected.

The Method Initialize shall not be present in the FDI® Server hosted Information Model. The
FDI® Server shall be able to handle the start procedure automatically according to human driven
comrunication requests.

The FDI® Communication Server operation can include some hardware and protécol driver
hand|ing that can be independent from any modular structure. Because of this(possibility, the
Initialize method is arranged underneath the CommunicationServerType. Forthe purpoge of
reduging the complexity of FDI® Communication Server operation, only oné.hitialize me¢thod
has heen specified.

The gignature of this Method is specified below. Table 7 and Table 8 specify the argument$ and
AddrgssSpace representation, respectively.

Signpture

Inhitialize (
[out] Int32 serviceError)

Table 7 — Initialize Method arguments

Argument Description

servi¢eError 0: OK

-1: Failed

Table 8 -.Initialize Method AddressSpace definition

Attribute Value
BrowseName Initialize
References NodeClass BrowseName DataType TypeDefinition ModellingRule
HasPfoperty Variable OutputArguments | Argument[] PropertyType Mandator
7.3.24——AddComponent Method

AddComponent shall be used to configure the modular setup of an FDI® Communication Server
in case the FDI® Communication Sever has no statically defined communication hardware
setup. This method shall be wused to add a module (Instance of
ServerCommunicationDeviceType).

The signature of this Method is specified below. Table 9 and Table 10 specify the arguments
and AddressSpace representation, respectively.
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Signature
AddComponent (

[in] String ModuleTypeName,

[in] String InstanceName,

[in] String Instancelabel,

[out] NodeId InstanceNodeld,

[out] Int32 ServiceError);

Table 9 — AddComponent Method arguments
—ATgUTITETTt pDEsTription

ModuleTypeName

Type of module to be created as defined in the FDI® Package. The module typen
shall correspond to one of the COMPONENT identifier definitions (see 5.2.39«

ame

InstapceName

Non-localized name of the module’s Device Node of the created element. This na
has to be unique within the scope of the FDI® Communication Seryér'svnformatio
Model.

InstapcelLabel

Human readable label for the root Node of the created module.

InstapceNodeld

Callee-assigned identifier for the module’s Device Node:

ServigeError

0-0OK
-1 — E_InvalidType — a module for the specified Type cannot (not anymore) be ad

-2 — E_DuplicateName — there exists already,a module with the same name as
specified with the InstanceName argument

-3 — E_UnknownType — an unknown ModuleTypeName has been specified

-4 — E_LimitExceeded — the total number of modules is exceeded
(this might be caused by power constraints or other resource limitations

ded

Table 10 - AddComponent Method AddressSpace definition

Attribute Value
BrowgeName AddComponent

References NodeClass BrowseName DataType TypeDefinition ModellingRule
HasPfoperty Variable InputArguments Argument[] PropertyType Mandator
HasPfoperty Variable OutputArguments | Argument[] PropertyType Mandator
7.3.2.5 RemoveComponent Method
RempveComponent  shall be used to remove a (Instance of
ServerCommunicationDeviceType). Implementation of RemoveComponent is optional if the
communication hardware setup is static.

The signature of this Method is specified below. Table 11 and Table 12 specify the arguments
and AddressSpace representation, respectively.
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Signature

RemoveComponent (
[in] NodeId ModuleNodelId,
[out] Int32 ServiceError) ;

Table 11 — RemoveComponent Method arguments

Argument Description

ModuleNodeld The value is the identification of the existing instance in the Information Model.

ServigeError Ok

-1: Failed, the specified node does not exist

Table 12 - RemoveComponent Method AddressSpace definjtion

Attribute Value
BrowgeName RemoveComponent
References NodeClass BrowseName DataType TypéDefinition ModellingRule
HasPfoperty Variable InputArguments Argument[] PropertyType Mandator
HasPfoperty Variable OutputArguments | Argument[] PrepertyType Mandator

7.3.3 ServerCommunicationDeviceType
7.3.311 General

The BerverCommunicationDeviceType represents a communication channel for a particular
netwprk. The ServerCommunicationDeviceType is a subtype of the DeviceType.| The
ParameterSet for each instance of a“ServerCommunicationDevice will contain Paramgters
necepsary to configure the _(gperation of the network. Figure7 shows | the
ServerCommunicationDeviceType definition that is formally defined in Table 13 and Tablg 14.

DeviceType

i

ServerCo_mmunlcatlon MethodSet
DeviceType

¢ SetAddress

] — |
—¢—| ParameterSet Scan
T ScanExtended
ServerCommunication
ServiceType:
ServiceProvider ResetScan

AddComponent

it

RemoveComponent

IEC

Figure 7 — ServerCommunicationDeviceType
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Table 13 — ServerCommunicationDeviceType definition

Attribute Value
BrowseName ServerCommunicationDeviceType
IsAbstract True
References NodeClass BrowseName DataType TypeDefinition ModellingRule

Subtype of the DeviceType defined in OPC UA Part DI.

HasComponent |Object MethodSet BaseObjectType Optional
HasComponent |Object ParameterSet BaseObjectType Optional
HasComponent |Object ServiceProvider ServerCommunication | Mandatory.
ServiceType
HasPfoperty Variable ListOfCommunicati | String[] PropertyType Mandatory
onProfiles

The Property ListOfCommunicationProfiles contains a list of communication profiles suppprted
by the ServerCommunicationDevice. Valid strings are defined in IEC62769-4:2023, Anneix F.

Table 14 — MethodSet of ServerCommunicationDeviceType

Attribute Value
Brow$eName MethodSet
IsAbdtract True
References NodeClass BrowseName DataType TypeDefinition ModellingRule

HasClomponent |Method Scan Optional
HasClomponent |Method ScanExtended Optional
HasComponent |Method ResetSean Optional
HasClomponent |Method SetAddress Optional
HasClomponent |Method AddComponent Optional
HasClomponent |Method RemoveComponent Optional

7.3.3.2 Scan_Method

Scan[ shall beg"used to start discovering physical network connected devices. The associdtions
betwgen the-miethod Scan and the corresponding physical network connection enables the|FDI®
Communication Server to access the correct physical network connection. The Scan Method is
implgmeénted by the Communication Server runtime module.

The signature of this Method is specified below. Table 15 and Table 16 specify the arguments
and AddressSpace representation, respectively.

NOTE 1 Communication Servers can run the network scan in a background task so the invocation of the function
Scan will return cached network scan results.

NOTE 2 In case the SCAN takes very long, the FDI® Communication Server might return an empty
TopologyScanResult and the ServiceError 1 identifying that the scan is still running.
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Signature
Scan (
[out] XmlElement TopologyScanResult,
[out] Int32 ServiceError)
Table 15 — Scan Method arguments
Argument Description
TopologyScanResult The argument value is an XML formatted string representing a list of physical
network connected devices. Each of the physical network connected devices is
Tepresented Dy a data structure matching with a connection Point node. conneption
Point attributes are protocol specific. The corresponding topologyScanResult-schema
is specified in IEC 62769-4:2023, Annex F.
Return an empty string for TopologyScanResult in case of any error.
ServigeError 0: OK / scan completed
1: OK / get complete scan result by calling Scan again
-1: Failed / not initialized
-2: Failed / not connected to a network
-3: Failed / no device found, the topologyScanResul{_is empty
Table 16 — Scan Method AddressSpace definition
Attribute Value
BrowgeName Scan
Rdferences NodeClass BrowseName DataType TypeDefinition ModellingRyle
HasPfoperty Variable OutputArguments v Argument[] |PropertyType Mandatory

7.3.3.3 ScanExtended Method

ScanExtended shall be used:to-start discovering physical network connected devices, |f the
FDI®|Server and the FDI® Communication Server support at least FDI® Technology Version 1.3.
This Imethod performs the same functionality as the Scan Method. It returns more delailed
information about the devices found on the network. The ScanExtended Method is implemgnted
by the Communication Server runtime module. ScanExtended is only available if the
communication profile requires the method.

The gignature_of this Method is specified below. Table 17 and Table 18 specify the arguments
and AddressSpace representation, respectively.

NOTEW Commiunication-Sarvare—can—runtha-natwark co
T P-eFS—ea i udhR—tehRetwoer«—S

AR GaHOR

Scan will return cached network scan results.

o-the—irvesation—efthe—fdnction

NOTE 2 In case the SCAN takes very long, the FDI® Communication Server might return an empty
TopologyScanResultExtended and the ServiceError 1 identifying that the scan is still running.
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Signature
Scan (
[out] XmlElement TopologyScanResultExtended,
[out] Int32 ServiceError)
Table 17 — Scan Method arguments
Argument Description

TopologyScanResultExtended | The argument value is an XML formatted string representing a list of physical
network connected devices. Each of the physical network connected devices is
representied by a data structure matching with a connection Point node.
Connection Point attributes are protocol specific. The corresponding
topologyScanResultExtended schema is specified in IEC 62769-4:2023 N\Annex E.

U

Return an empty string for TopologyScanResultExtended in case afiany errof.

ServigeError 0: OK / scan completed

1: OK / get complete scan result by calling Scan again
-1: Failed / not initialized

-2: Failed / not connected to a network

-3: Failed / no device found, the topologyScanResult is empty

Table 18 — Scan Method AddressSpace definition

Attribute Valte
BrowseName Scan
Rdferences NodeClass BrowseName DataType TypeDefinition ModellingRyle
HasPfoperty Variable OutputArguments v Argument[] |PropertyType Mandatory

7.3.3.4 ResetScan Method

ResdtScan shall be used to reset'the internal cache of scan results. It will also cancel a rupning
scan|in case the FDI® Commuhication Server scan mechanism supports this.

The gignature of this Method is specified below. Table 19 and Table 20 specify the arguments
and AddressSpace tepresentation, respectively.

Signpture

ResetScan (

[ﬁ111‘] Intl32 ScerviceFRrror)

Table 19 — ResetScan Method arguments

Argument Description

ServiceError 0: OK / scan reset

-1: Failed / not initialized

-2: Failed / not connected to a network
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Table 20 — ResetScan Method AddressSpace definition

Attribute Value

BrowseName ResetScan

References NodeClass BrowseName DataType TypeDefinition ModellingRule
HasProperty Variable OutputArguments Argument[] |PropertyType Mandatory
7.3.3.5 SetAddress Method
SetAfdress shall be used to change the network address (communication address) of a dgvice.
The Communication Device shall ensure unique network address values. If the argument yalue
of nelwAddress is already assigned to a physical network connected device the Communication
Devige shall return the argument serviceError value "-4: Failed / duplicate Addresserror”.
It depends on the protocol whether the address assignment service shalllwork even when a

comri

The

descyfibed in Table 21.
Signpture
SetAddress (
[in] <0ldAddress>,
[in] <NewAddress>,
[out] Int32 SekxwiceError) ;

hunication relation is already established.

Table 21 — SetAddress Method arguments

signature of this Method is specified below. The arguments-for SetAdress Method are

Argument Description

<0ld4

\ddress> This is aplaceholder for a 1..n protocol specific arguments representing the exi
protocol specific network address of the physical network connected device. Va
that represent a network address are specified in protocol specific profile docun
(see.lIEC 62769-4:2023 Annex F).

5ting
ues
ents

<New

Address> This is a placeholder for 1..n protocol specific arguments representing the new
protocol specific network address that shall be assigned to a physical network
connected device. Values that represent a network address arguments are sped
in IEC 62769-4:2023, Annex F.

ified

Servi

CeError 0: OK / execution finished successfully

Other values that represent protocol specific ServiceErrors might be specified irf
protocol specific profile documents (see IEC 62769-4:2023, Annex F).

7.3.4

7.3.4

ServerCommunicationServiceType

A General

Communication services provide the means to communicate with a Device or to e.g. execute a
Scan on some Network. Communication services are represented through Methods in the
Information Model (see IEC 62769-5).

The formal definition of ServerCommunicationServiceType is found in Figure 8, Table 22 and
Table 23.
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The Nodeld of these Methods will be fixed and defined in this document (see Annex B). FDI®
Clients therefore do not have to browse for these Methods. They can use the fixed Nodeld as

the Methodld of the Call Service.

Communication methods including their Nodelds are uniquely defined in this document. FDI®
Clients can use the Methods directly (without browsing). The OPC UA Call Service shall be
used as follows:

The
elem

the Methodld argument shall contain the fixed Nodeld of the Method;
the Objectld argument shall contain the Nodeld of the MethodSet.

OPC UA StatusCode Bad_Methodlinvalid shall be returned from the Call Servic
bnts where the communication methods are not supported.

ServerCommunication
ServiceType

L»—‘ ParameterSet

MethodSet

é

t Discannect

U

GetPublishedData

|

IEC

Figure 8 — ServerCommunicationServiceType

Table 22 — ServerCommunicationServiceType definition

e for

Attribute Value
BrowseName ServerCommunicationServiceType
IsAbgtract
Rgferences NodeClass BrowseName DataType TypeDefinition ModellingRule
Subtype of the DeviceType-defined in OPC UA Part DI.
HasComponent Object MethodSet BaseObjectType Mandatory
HasComponent Object ParameterSet BaseObjectType Optional
Table 23 — MethodSet of ServerCommunicationServiceType
Attribute Value
BrowseName MethodSet
IsAbstract
References NodeClass BrowseName DataType TypeDefinition ModellingRule
HasComponent Method Connect Optional
HasComponent Method Disconnect Optional
HasComponent Method Transfer Mandatory
HasComponent Method GetPublishedData Optional
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7.3.4

.2 Connect Method

Connect shall be used to establish a communication relation to a device that is physically
connected to the network. Establishing the communication relation can imply checks of
identification data that are part of the addressData with data inside the physical device. The
Communication Device performs this DeviceType match verification according to a
corresponding network protocol standard. Related details are specified in IEC 62769-4:2023,

Anne

x F.

The devices address is contained in the Connection Point of the corresponding Device Instance
within the Information Model (Device Connection Point). The communication relation between

the | r on
identjfied by the communication relation identifier. Details about how to manage the statug of a
comrpunication relation is described in Clause 6.
NOTE|1 As the Nodeld is a unique identifier within the Information Model scope, the Nodeld of the Device
Conngqction Point can be a unique identifier for any communication relation in the scope of a Communication Device.
NOTE|2 The term communication relation is introduced describing the status of an infrastructure that enablef data
exchapge between information model hosted data and a physical device. If the communieation relation is established
data exchange is possible.
The signature of this Method is specified below. Table 24 specifies'the arguments.
Signpture
Clonnect (
[in] ByteString Communicat@onRelationId,
[in] <AddressBata>,
[out] <Devicéduaformation>,
[out] Int32 ServiéeError) ;
Table 24 —Connect Method arguments
Argument Description
CommunicationRelationld This"is\a client generated id that is used to uniquely identify this connection.
This could be an index (e.g., a Nodeld) that the client (= FDI® Server) needs tg
identify entries in its topology.
<AddfessData> This is a placeholder for a protocol specific argument list that is used for the
address and optional device identification data (details described in
IEC 62769-4:2023, Annex F.
<Dev|celnformation> This is a placeholder for a protocol specific argument list in which the connect
result data are stored.
ServigeError 0: OK / execution finished, connection established successfully
Other values that represent prntnrnl Q'm:r*ifi(‘ ServiceErrors might he ':'m:r‘ifipd n
protocol specific profile documents (see IEC 62769-4:2023, Annex F)
7.3.4.3 Disconnect method

Disconnect shall be used to terminate a communication relation to a Device.

The signature of this Method is specified below. Attributes of the Disconnect method are
specified in Table 25. Disconnect is a synchronous method call.
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Signature
Disconnect (
[in] ByteString CommunicationRelationId,
[out] Int32 ServiceError) ;
Table 25 — Disconnect Method arguments
Argument Description

CommunicationRelationld |[Same ID as used in method Connect specified in 7.3.4.2.

S H | 4 raV) N H Fa + H. N pu | £o.ll
ervigeErrot -OK—Fdiseonnectfinished-steeessfuy

Other values that represent protocol specific ServiceErrors might be specified-ir]
protocol specific profile documents (see IEC 62769-4:2023, Annex F)

7.3.4.4 Transfer method

Trangfer shall be used to perform information exchange with a Device.
The gignature of this Method is specified below. All arguments are\specified in Table 26.

Signpture

Tlransfer (

[in] ByteString CommunifcationRelationId,
[in] <SendData>,

[out] <ReceiveData>,
[out] Int32 Servicekrror) ;

Table 26 — Transfer Method arguments

Argument Description

ComrunicationRelationld |See 7.3:4.2.

<SenpData> This is“a placeholder for a protocol specific list of arguments as described in
IEC 62769-4:2023, Annex F. The argument values represent the protocol speci
communication service request that is sent to the device.

Cc

<RecpiveData> This is a placeholder for a protocol specific list of arguments as described in
IEC 62769-4:2023, Annex F. The argument values represent the protocol speci
communication service response that is received from the device.

C

ServigeError 0: OK / execution finished, ReceivedData contains the result

Other values that represent ServiceErrors are specified in IEC 62769-4:2023,
Annex F.

7.3.4.5 GetPublishedData Method

The FDI® Server sends GetPublishedData requests to the FDI® Communication Server to
receive data that is submitted by unsolicited data messages. The argument SendData contained
data prepares the exchange of "unsolicited" data messages from the device. The content of
SendData is protocol specific. The FDI® Communication Server queues GetPublishedData
requests in a queue associated with the Communication Relation defined through the argument
CommunicationRelationld. The argument Publishld identifies the related queue entry. Each time
the FDI® Communication Server receives unsolicited data messages, it saves the received data
in association with the existing queue entry that has been created for the GetPublishedData.
Depending on the underlying network technology (performance), the method GetPublishedData
can immediately return with data coming from an "unsolicited" data message.
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Subsequent pulling of data that is submitted by unsolicited data messages works through the
same method GetPublishedData. In this case, the argument SendData is empty. The argument
Publishld matches with the value that has been provided with the initial call GetPublishedData
that has established the transmission of exchange of "unsolicited" data messages.

In order to stop the device sending the "unsolicited" data, the method GetPublishedData shall
be used again but the argument SendData contained data terminates the exchange of
"unsolicited" data messages from the device. Table 27 shows the GetPublishedData Method
arguments.

Signature
GetPublishedData (

[in] ByteString CommunicationRelationId,
[in] <SendData>,
[out] <ReceiveData>,
[out] DateTime TimeStamp
[in] UInt32 PublishId,
[out] Int32 ServiceError) ;

Table 27 — GetPublishedData Method arguments

Argument Description

ComrunicationRelationld |See 7.3.4.2.

<SenpData> This is a placeholder for a protocodlspecific list of arguments as described in
IEC 62769-4:2023, Annex F. The,argument values control the exchange of
unsolicited messages.

<RecgiveData> This is a placeholder for, a.protocol specific list of arguments as described in
IEC 62769-4:2023, Annex*F. The argument values convey data that comes from
unsolicited messagest

Time$tamp Time, when the data was published by the device

Publishld The numberidentifies an established subscription that conveys data that comes|from
unsolicited/messages.

ServigeError 0: OK-/‘execution finished

OtHher values that represent protocol specific ServiceErrors might be specified irf
protocol specific profile documents (see IEC 62769-4:2023, Annex F)

7.4 | OPC UA-Server Profile for FDI® Communication Server

Profiles are_-named groupings of ConformanceUnits as defined in IEC 62541-7. The term Facet
in the title of a Profile indicates that this Profile is expected to be part of another larger Pfofile
or cohcerns a specific aspect of OPC UA. Profiles with the term Facet in their title are exp
to be ' i i i i i

Client. The minimum required OPC UA Server Profile is the "Micro Embedded Device Server
Profile".

The following table specifies the facet for an OPC UA Server that acts as an FDI®
Communication Server. Table 28 describes Conformance Units included in this facet.

Table 28 — FDI®CommunicationServer_Facet definition

Conformance Unit Description Optional/
Mandatory
FDI® Comunication Support at least one instance of CommunicationServerType. M
Server
Information Model
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7.5 Mapping the FDI® Server Information Model to the FDI® Communication Server IM
7.5.1 General

The representation of an FDI® Communication Server in the AddressSpace of an FDI® Server
is almost identical to the AddressSpace that exists in the FDI® Communication Server. This
refers in particular to the Modular Device hierarchy and the Parameters of all Devices. However,
the Nodes in the FDI® Server are built from the device description imported via the FDI®
Communication Package.

7.5.2 Information Model differences

Because of their different tasks, however, there are a few differences and<(a set of

synchronization rules. The Information Model example shown in Figure 9 "depicty the

commonalities and the differences between the Information Models hostéd by the [FDI®

Compnunication Server and the FDI® Server. In general, the FDI® Communication Server hosted

Information Model is a subset of the FDI® Server hosted Information Model. The Dgvice
E

Instahces in the FDI® Server and the FDI® Communication Server adhére to the same|type
definjtions. Thus, browse names of common Information Model elements shall have the $ame
browge name.

FDI® Communication Server hosted Information Model FDI® Server hosted Information Modeél
CommunicationServerType: . FunctionalGroupType:
CommunicationServerType: CommunicationServer ' Parameterize
Communication Server

UlDescriptionType:
UI_Parameterize

Set t Reset >
AddComponent
AddComponent

ParameterSet
ParameterSet
_

. ServerCommunication
ServerCommunication DeviceType-
DeviceType: ype-

ServerCommDeyjeé ServerCommDevice

Method
MethodSet

ParameterSet ParameterSet
MethodSet MethodSet < Sean >
< Reseison >
SetAddress
SetAddress AddComponent
AddComponent RemoveComponent
1 RemoveGomponent ServerCommunication ConnectionPointType:
ServiceType: —H .
ServerCommunication : ; CP_B_Master
e oo ServiceProvider
SarviceProvider l
¥
N NetworkType: L
> <
Network_B
MethodSet , =
ConnectionPointType: ConnectionPointType: ConnectionPointType:
CP_B1 CP_B2 CP_Bn

GetPublishedData

IEC

Figure 9 — Information Model differences (example)
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The list of differences in the Information Model is as follows:

The FDI® Server supports online and offline versions of the Modular Device; the
Communication Server supports just an online version. The online version of the

FDI®
FDI®

Server represents the version in the FDI® Communication Server, i.e., if Parameter
Values are read or written to the online model of the FDI® Server, these operations are
passed through to the FDI® Communication Server. This happens both for public and for

private Parameters.

NOTE The key is a match between the browse names present in the FDI® Server hosted Information

Model

and the FDI® Communication Server hosted Information Model. This allows generic synchronization of both

information models.

UIPs, UIDs, Actions and Functional Groups exist only in the FDI® Server.

Modules in the FDI® Server hosted Information Model have a Connection
component that is used to connect this module to a network when creating, the D
Topology. The FDI® Communication Server hosted Information Model-doés not
Connection Point elements. The Device Topology is managed by the FBI® Server
(see IEC 62769-5).

The FDI® Server can represent the ServiceProvider without expesing the Method§
order to prevent an FDI® Client from invoking communication-services.

The fmapping of the Module Management functionality is as follgws:

The
Mang

thro
IEC
globa

7.6

The

spec
exec
hard

The i

AddComponent and RemoveComponent are exposed:in‘the FDI® Communication S
Information Model via the FDI® Communication Server Object (the root of the Mo
Device). They exist only if there are modules™to be configured, i.e. they will n
available if the Communication Server does” not support modular communic
hardware configuration. AddComponent and RemoveComponent replace the ge
Node Management service defined by OPC UA.

FDI® Server handles module topolegy related configuration based on the
gement Service Set (see IEC 627693 and IEC 61804-4). On any module configun

relatgd activity, the FDI® Server first calls’the ValidateModules Action. The EDD Action ca
J.Igh various states and even perform user dialogs (see description about Actio

2769-2 and IEC 62769-5). The EDD Methods can maintain (private) information th
| to the Modular Device. The EDD Action can access the module that shall be create

Installer

Installer for the\FDI® Communication Server executable is optional. Since the
fication does.not prescribe the implementation platform for FDI® Communication S
itables, the FDI® Communication Server executable can be also preinstalled on dedi
vare.

nstaller used for the FDI® Communication Server executable shall be separated frof

FDI®

Package. Importing the FDI® package is a separate procedure (see 7.7.1).

Point
bvice
show

only

etin

erver
dular
bt be
ation
neric

Node
ation
n run
NS in
at is
d.

FDI®
erver
tated

n the

1.7
7.7.1

FDI® Communication Package

General

The FDI® Server imports the FDI® Communication Package like any other FDI® Package.

Subc

lause 7.7 specifies the FDI® Communication Package details.

With respect to the EDD element of the Package, FDI® differentiates between a simple
(lightweight) Communication Server (see 7.7.2) and a regular (multi-channel) Communication
Server (see 7.7.3).
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EDD for lightweight Communication Server

2023

A lightweight Communication Server provides access to a single field device network. It shall
provide all configuration capabilities in its main EDD, not in the sub-modules used to expose
the connection points. This allows FDI® Hosts not supporting modular devices to parameterize
an FDI® Communication Server using the standard FDI® user interface mechanisms.

The EDD describing a "lightweight" Communication Server shall follow the IEC 61804-3
specified profile for the Communication Server. But it shall not use the following EDDL syntax
constructs:

7.7.3

7.7.3,

The
Com
Com

The 1
The

The
value
FDI®
(see
Regi

name.

EXAM
7.7.3

The 1

7.7.3

COMPONENT_RELATION,
COMPONENT_FOLDER,
COMPONENT_REFERENCE,

EDDL Builtin function ObjectReference.

EDD for multi-channel Communication Server
1 General

equired content for an FDI® Communication Package EDD element describing an
munication Device is specified in Clause 5. Specific-EDD element content for an
munication Server is described in 7.7.3.

ules defined in 5.2.2 apply.
PROTOCOL attribute shall not be set.

COMPONENT declaration shall have-an additional attribute PRODUCT_URI. The attn
holds a string describing the FDI® Communication Server product URI that enable
Server to identify the FDI® Communication Server based on the OPC UA Discovery s¢
IEC 61804-3). The attribute” value corresponds to the RegisterServer argu
steredServer:serverUri. Thesproduct URI shall contain the company name and the pr

PLE: PRODUCT_URI*urn:Company:ProductName".
.2 CommunicationDevice component

ules definéd in 5.2.3 apply.

.3 Communication Service component

FDI®
FDI®

ibute
5 the
rvice
ment
bduct

The r

7.7.3

ules defined in 5.2.4 apply.

4 Connection Point component

The rules defined in 5.2.5 apply.

7.7.3

.5 Connection Point collection

The rules defined in 5.2.6 apply.

7.7.4

COMMANDSs in EDDs for FDI® Communication Servers

An EDD for an FDI® Communication Server shall follow the communication profile CS defined
in IEC 61804-3. As the synchronization between the VARIABLEs of the EDD represented as
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parameters in the FDI® Servers information model and the actual configuration of the FDI®
Communication Server (represented as parameters in the information model of the FDI®
Communication Server) is done by the FDI® Server, there is no need to define COMMANDs in
the EDD in order to access the data of the FDI® Communication Server.

However, the communication profile CS allows the definition of COMMANDSs in an EDD. This
allows an EDD developer to explicitly trigger communication to the FDI® Communication Server.
This can be needed in complex EDD methods that require to directly write to the FDI®
Communication Server or directly read the actual value before proceeding with the method
execution.

The

IEC ¢
Serv
COM
shall

If sud
FDI®

COMMAND does not require addressing information (like NUMBER, SLOT, INDEX
1804-3) since the addressing is done via the BrowseName of the FDI® Communic
br and the EDD identifier of the VARIABLE. Instead of the RESPONSE ofa R
MAND shall contain the VARIABLESs to be read and the REQUEST of a WRIFE.COMM
contain all the VARIABLESs to be written.

h a COMMAND is called (by ReadCommand or WriteCommand Builtins in the EDD
Server shall read respectively write all the VARIABLESs defined jn\the COMMAND.

(see
ation
EAD
AND

, the

Sincg COMMANDs also group access to VARIABLEs, a FDI® Server shall always handle

VAR
contd
it wa
servi
VAR

OPC
per d
level
folloy
RES

ABLEs defined in a COMMAND as a unit. For example;”when a WRITE COMM
ins the two VARIABLESs VarA and VarB and the FDI® Server needs to write VarA bed
5 changed by the user, the FDI® Server also needs $0 ‘write VarB in the same OP

ABLEs.

UA READ and WRITE service calls return different status codes (see IEC 62541-4).
all one service result code and second.pe&r parameter to be read or written one oper
result code. Since an EDD COMMAND ‘only supports one RESPONSE_CODE per cal
ving mapping applies: The first status code that is not GOOD shall be use
PONSE_CODE with the following ‘0rder: First investigate the service result code, the

operation level result codes in the order the VARIABLESs appear in the COMMAND definiti

all st

7.7.5
The

a) th
b) th

7.8

htus codes are GOOD, the RESPONSE_CODE is GOOD.

Documentation
FDI® Communication*Package shall provide documentation describing:

e software instatllation related environment requirements and procedures,
e OPC UA/Server configuration if needed.

Handling and behaviour

AND
ause
C UA

ce call, although VarB might not have been~changed. Same applies for reading

First,
ation
I, the
d as
n the
on. If

7.8.1

General

Subclause 7.8 defines the FDI® Communication Server handling and behaviour rules along the
life cycle beginning with the deployment, start up, bus commissioning, until the communication
services processing. The diagram (see Figure 10) shows the FDI® Server maintained FDI®
Communication Server status.
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? Instatiation (power up)

Startup

OPC Offline <

Configure, Parameterize (Offline)

2023

7.8.2

The |
matc
IEC ¢

The
Com

The

OPC Connection
established

OPC Connection
terminated

OPC Online

Configure, Parameterize (Offline/®nline)
1

OPC Connection
terminated Initialize()

Reset()

Operate
Connect(), Disconnect(), Transfer(), Scan()

IEC
Figure 10 — FDI® Communication Server state machine

Deployment

FDI® Server imports the FDI®"Communication Package. The handling of EDD and UIP
hes with the import procedure performed for the FDI® Package (see IEC 62769-2
2769-3). The FDI® Communication Package represents the Communication Server 1

installation precedure described in the following is optional. (An embedded
munication Server need not provide an installation procedure.)

FDI® Céommunication Server Installer (see 7.6) is a separate element. The install

procgdure.is-started manually.

parts
and
[ype.

FDI®

ation

Dep

nriing on -the nparnfing cycfnmc, the execution of installation programs could re

uire

administration rights.

7.8.3

Server configuration

The FDI® Communication Server shall implement the means enabling the OPC UA Server
specific configuration setting the link to the Discovery Server and the name of the FDI®
Communication Server. According to 7.8.4, the FDI® Communication Server needs to know the
address information about the Discovery Server. This document does not prescribe the way of
how to do this.

The bootstrap process needed to establish the connection between an OPC UA Client and an
OPC UA Server requires some administration work. A simple plug and play does not seem
possible.
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7.8.4 Start up

The following definitions about the Server discovery mechanism refer to the definitions found
in IEC 62541-4.

The FDI® Communication Server executable shall be started according to one of the following
described ways:

a) The FDI® Communication Server executable is loaded by means of the configured operating
system function. If the FDI® Communication Server is installed on a hardware separated
from the FDI® Server, the FDI® Communication Server executable shall be loaded by means

o—%m@medﬂapmﬁyﬂeﬁ—hmmﬁ-ﬁde-ﬁaﬁ)—el.
b) The FDI® Server invokes the FDI® Communication Server executable process. The related

fynctions are specific to the operating system and the system vendor implementations|.

The ptarting FDI® Communication Server process shall register itself at a Discovery Server
using the service RegisterServer. This enables OPC UA Clients to obtain inforimation aboyt the
connected FDI® Communication Server including the application description), existing endpoints
and s$ecurity information. The related OPC UA Services are FindSeryers and GetEndPgints.
The Discovery Server is a process running outside the FDI® Communication Server.

After|starting up, the FDI® Communication Server has the status("@PC Offline".

7.8.5 Shutdown

The following definitions about the Server discovery-fnechanism refer to the definitions found
in IEC 62541-4.

The ghutdown of the FDI® Communication Server process shall unregister itself at the Discovery
Server using the service RegisterServer byssetting argument isOnline value false.

7.8.6] Watchdog

The following definitions about the Server discovery mechanism refer to the definitions found
in IEC 62541-4.

The FDI® Communication Server shall periodically use the service RegisterServer to stae its
ability to receive a cennection from the FDI® Server. The frequency is 10 min. The [FDI®
Communication Seryer-can envision a VARIABLE for configuration purposes.

7.8.7 Establish the OPC UA connection

The FDI® Server connects as an OPC UA Client to the FDI® Communication Server accofrding
to IELC 62541-4.

The FDI® Server (OPC UA Client) establishes a secure connection to the FDI® Communication
Server (OPC UA Server) using the SecureChannel service set defined in IEC 62541-4. The
functional principles are defined in IEC TR 62541-1.

The communication between the FDI® Server (OPC UA client) and the FDI® Communication
Server (OPC UA server) shall be based on the OPC UA TCP transport protocol with the OPC
UA Binary Encoding and OPC UA Secure Conversation.

After successfully establishing the OPC UA connection, the FDI® Communication Server enters
the status "OPC Online".
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7.8.8 Instantiate the Communication Server

The creation of a CommunicationServer instance in the FDI® Server hosted Information Model
works the same way as the instantiation of a Device.

7.8.9 Configure the communication hardware

As described in 7.3.1, the FDI® Communication Server can support the configuration of modular
communication hardware. The modular communication hardware configuration shall be
performed via the services AddComponent and RemoveComponent (7.3.2.4, 7.3.2.5).

If thg Action ValidateModules (see 5.2.9) Is implemenied, the FDI® Server shall invoké this
methpd. If the Action result is OK, then the FDI® Server shall perform the synchronizationising
the sjub device browse name matching and the invocation of the FDI® Communication” Server
hosted module management services.

If thg FDI® Communication Server supports modular communication hardware configuration,
the cprrect communication hardware configuration is a prerequisite for successful initialization
as dgscribed in 7.8.12.

7.8.1 Configure the Network

The COMPONENT declaration defined in 5.2.2, 5.2.3, 5.2.4).and 5.2.7 enables a description
basefd approach for the FDI® Server to configure the-‘network connections. The |FDI®
Communication Server’'s ValidateNetwork Action (see(5.2.8) can be added to support the
netwprk topology validation function as described in 52.8. The network topology is only présent
in the FDI® Server hosted Information Model (see 7.5).

7.8.11 Parameterize

The FDI® Communication Server can require proper bus parameter adjustment prior tg any
communication service processing. ThelFDI® Communication Package contained user dialogs
(UIP|or UID) enable interactive bus parameter adjustment. The FDI® Communication Padkage
can ¢ontain additional Business Logic for bus parameterization purposes. The editing of [FDI®
Communication Server parameters changes the content of the FDI® Server hosted Informjation
Model. The FDI® Server shallperform synchronization using the parameters’ browse mame
matching. The FDI® Server.copies the modified values from the FDI® Server hosted Informiation
Modegl to the FDI® Communication Server hosted Information Model.

A simiple FDI® Communication Server shall provide all its configuration capabilities in its [main
EDD] not in the sub-modules used to expose the connection points. This allows FDI® Hostls not
suppprting moeddtrar devices to parameterize an FDI® Communication Server using the standard
FDI®|user interface mechanisms.

NOTE| ~TFhe FDI® Server can change Parameter values in arbitrary order.

7.8.12 Initialize

On invocation of the method Initialize (see 7.3.2.3), the FDI® Communication Server shall use
the current parameter settings and communication hardware configuration for communication
hardware initialization purposes.

After successful initialization, the FDI® Communication Server enters the status "Operate".

7.8.13 Create the communication service object

Prior to running any data exchange, at Ileast one instance of type
ServerCommunicationServiceType has to be present or created. One instance of
ServerCommunicationServiceType shall be always present. Further instances of
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ServerCommunicationServiceType can be created if the instance of
ServerCommunicationDeviceType implements the method AddComponent.

7.8.14 Communication relation

The definitions of Clause 6 apply. The FDI® Communication Server specifics are defined in the
subsequent text.

The state chart in Figure 11 describes the state flow of a single communication relation with
added status changes that are related to OPC UA specifics. Beside the specific aspects, the
definitions in Clause 6 apply as well.

Scan() SetAddress()

CR Offline

Connect()  pisconnect() Abortindication Reset()

OPC Disconnect

CR Online

IEC
Figure 11 — Communication relation state chart

On irfvocation of the method Reset or the ©PC Connection termination (OPC Connection loss),
the FIDI® Communication Server shall terminate all communication relations.

The FDI® Communication Server shall reject any parameterization or configuration change
attenppt in the status "Operate”.,

The FDI® Communication,_Server shall reject any communication relation related operatjon if
the ADI® Communication:Server status is different than "Operate".

If the] Communication Server supports multiple instances of ServerCommunicationServiceType,
thesg instance§/need to share information about existing communication relations.

7.8.15 A Connect

Prior
Server requwes establlshmg a commumcatlon relation between the deV|ce apphcatlon and the
physical network connected device. This happens through invocation of the method Connect.

The FDI® Communication Server shall be able to manage multiple communication relations.
After successful execution of the method Connect, the corresponding communication relation
enters the status "CR Online".

Because of the direct association of method Connect to a single communication service provider
instance, the Communication Device knows the corresponding physical network connection.

7.8.16 Disconnect

Invocation of the method Disconnect terminates a communication relation, which inhibits further
information exchange related communication with the physical network connected device.
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After execution of the method Disconnect the corresponding communication relation enters the

statu

7.8.1

s "CR Offline". The communication relation becomes invalid.

7 Abort indication

Depending on protocol specifics, the FDI® Communication Server can detect communication
aborts. Such communication abort indications are returned as communication service results
during processing of the methods Transfer or Scan. After the FDI® Communication Server has
returned an Abort Indication, the current communication relation enters the status "CR Offline".
The communication relation becomes invalid.

7.8.1

The
relati

7.8.1
It de

comri

8 H

8.1

A G4
netw
Serv

hetejogeneous network topologies.

8.2
8.2.1
The

IEC 62769-5. Figure 12 replicates the Modular Device structure and its integration in the o

FDI®

8 Scan

fopology scan function can be invoked independently from an existing communic
on. Scan service details are specified in 7.3.3.2.

9 SetAddress
bends on the protocol whether the address assignment service shall work even wh

hunication relation is already established.

FDI® Communication Gateway definition

General
teway is a Communication Device that enables to bridge between different phy

brks or different protocols. The logical representation of a Gateway device within the
br hosted Information Model enables the\'FDI® Server to process communicatic

Information Model
General

Information Model of alGateway is based on the Information Model define

Server hosted Information Model.

ation

en a

sical
FDI®
n in

d in
erall
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DeviceType
ConnectionPointType: . CommunicationGatewayType:
CP_B1 ' Gateway

ParameterSet ‘

SubDevices ‘
- ySommemicationbeveeType-
t

1.n Module_Name
GatewayCommunicationServiceType: | ConnectionPoiftFype:
1n ServiceProvider ' CP-G1

L—{ MethodSet

BeginCannett

CantelConnect

BeginTransfer

CancelTransfer

it

The
Conn

Figure 12 — Gateway information model

Gateway is connected to the Néiwork (see IEC 62769-5) through an instance
ectionPointType (CP_B1). CP_B1 represents the FDI® Server assigned object

IEC $2769-5) identification (name):

The
IEC ¢

Gateway is an instanCe,~of DeviceType. The optionally available ParameterSet
2769-5) shall contain all device parameters that parameterize the communic

interface used for Gateway initiated communication service requests.

The
medi
(see

The

tlements underneath SubDevices represent the physical or logical access to the nef
h of the Gateway. The attribute Module_Name represents the FDI® Server assigned o
IEC 62769+5) identification (browse name).

Sateway’s communication service processing capabilities are accessible through my

comri

IEC

of a
(see

(see
ation

work
bject

Itiple

hunication service provider instances created from GatewayCommunicationService]

['ype.

The Business Logic behind the service methods implements the protocol translation function

that i

s associated with the communication service interface.

NOTE Compared to the FDI® CommunicationServer, the Gateway does not support the transport of unsolicited
messages, see 7.3.4.5.

8.2.2

CommunicationGatewayType

The CommunicationGatewayType is a subtype of the DeviceType. Figure 13 shows the
CommunicationGatewayType definition. It is formally defined in Table 29.
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DeviceType

.

Communication

Gateway
Type

Lo—l ParameterSet
S — |

FolderType:
SubDevices

IEC

Figure 13 — CommunicationGatewayType

Table 29 - CommunicationGatewayType definition

Aftribute Value
BrowseName CommunicationGatewayType
IsAbsitract False
Reiierences NodeClass BrowseName DataType TypeDefinition ModellingRule
Subtype of the DeviceType defined in IEC 62541-100.
HasComponent |Object SubDevices FolderType Mandatory
HasClomponent | Object ParameterSet Optional

COM
confi

NOTE
CAN_

8.2.3

8.2.3,

odule management needed:to support a configurable communication hardware stru

juration.

information

The
is b%ged on the COMPONENT definitions for the entire CommunicationGatewayType.
PONENT definitions. provide sufficient

to run generic module

The indication for' a static communication hardware layout is present with the COMPONENT at
DELETE set to.FALSE for all COMPONENT declarations related to the sub devices of the entire device,

GatewayCommunicationDeviceType

1 General

cture
The
setup

ribute

The GatewayCommunicationDeviceEType represenis a communicaiion module or channel
connected to a particular network. The GatewayCommunicationDeviceType is a subtype of the
DeviceType. The ParameterSet for each GatewayCommunicationDeviceType will contain
Parameters necessary to configure the operation of the network. The protocol specific,
mandatory bus parameters are specified in IEC 62769-4:2023, Annex F. Figure 14 shows the
GatewayCommunicationDeviceType definition that is formally defined in Table 30 and Table 31.
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DeviceType
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Communication

MethodSet

DeviceType

L»—l ParameterSet
S —

SetAddress

Scam

GatewayCommunication
ServiceType:

ServiceProvider

IEC

Figure 14 — GatewayCommunicationDeviceType

Table 30 — GatewayCommunicationDeviceType definition

Attribute Value
BrowseName GatewayCommunicationDeviceType
IsAb5|tract True
Relferences NodeClass BrowseName DataType TypeDefinition ModellindRule
Subtype of the DeviceType defined in OPC UA Part DI.
HasComponent |Object MethodSet BaseObjectType Mandatoryf
HasComponent |Object ParameterSet BaseObjectType Optional
HasComponent Object ServiceProvider Gateway Mandatoryf
Communication
ServiceType
Table 31 ~MethodSet of GatewayCommunicationDeviceType
Attribute Value
BrowseName MethodSet
IsAb5|tract True
Relferences NodeClass BrowseName DataType TypeDefinition | ModellingRule
HasComponent Method Scan Optional
HasComponent Method ScanNext Optional
HasComponent Method SetAddress Optional
8.2.3.2 Scan Method

Scan shall be used to start discovering physical network connected devices. The associations
between the method Scan and the corresponding physical network connection enable the FDI®
Communication Server to access the correct physical network connection. The Scan Method is
implemented by an EDDL based method.
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Because EDDL logic is not designed to handle XML documents the Scan service signature
deviates from the definition given in 7.3.3.2. The scan service implementation returns the
discovered devices using the LIST construct containing the COLLECTION instances. (Details
are specified in 8.2.3.4.) The COLLECTION instances represent the Connection Point
instances.

The signature of this Method is specified below. Table 32 and Table 33 specify the arguments
and AddressSpace representation, respectively.

Signature

Slcan ([out] Int32 ServiceError)

Table 32 — Scan Method arguments

Argument Description

ServigeError 0: OK
1: OK / get complete scan result by calling ScanNext
-1: Failed / not initialized

-2: Failed / not connected to a network

-3: Failed / no device found the topologyScanResult is empty

Table 33 — Scan Method AddressSpace definition

Attribute Value
BrowseName Scan
Rdferences NodeClass BrowseName DataType TypeDefinition ModellingRdle
HasPfoperty Variable OutputArguments | Argument[] |PropertyType Mandatory

8.2.3.3 ScanNext Method

ScanNext shall be used, to continue discovering physical network connected devices| The
associations between_the 'method Scan and the corresponding physical network conngction
enable the FDI® Communication Server to access the correct physical network connectionf The
Scan[ Method is implemented by an EDDL based method.

Because EDDLlogic is not designed to handle XML documents, the Scan service signpture
devidtes from the definition given in 7.3.3.2. The scan service implementation returng the
discqvered’/devices using the LIST construct containing COLLECTION instances. (Details are
specffied’in 8.2.3.4.) The COLLECTION instances represent the Connection Point instanges.

The signature of this Method is specified below. Table 34 and Table 35 specify the arguments
and AddressSpace representation, respectively.
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Signature

ScanNext ([out] Int32 ServiceError)

Table 34 — ScanNext Method arguments

Argument Description

ServiceError 0: OK

1: OK / get complete scan result by recalling ScanNext

-1: Failed / not initialized

-2: Failed / not connected to a network

-3: Failed / no device found the topologyScanResult is empty

Table 35 — ScanNext Method AddressSpace definition

Attribute Value
Brow$eName ScanNext

Rdferences NodeClass BrowseName DataType TypeDefinition ModellingRdle
HasPfoperty Variable OutputArguments Argument[] |PropéetiyType Mandatory
8.2.3.4 Scan List

Each
holdd

LIST
{

}

<ID

<Lig
Conn

8.2.3,

For d

EDD describing the Connection Point of a. Gateway shall describe the LIST elemen
the list of discovered devices after the successful execution of the Scan service.

<Id>

TYPE <ListEntry>;

: The identifier shall match with the SCAN _LIST attribute value described in 8.3.2.3.

tEntry>: The attribute value shall refer to the COLLECTION definition that describe
ection Point as defined in 8.3.2.5.

5 SetAddress Method

efinitions, see 7.3.3.5.

that

s the

8.2.4
8.2.4

5 - cationServiceT

| General

Communication services provide the means to communicate with a Device or to e.g. execute a
Scan on some Network. Communication services are represented through EDDL based
methods (business logic) provided with the FDI® Device Package contained EDD.

The implementation of all communication services except the Disconnect service follows an
asynchronous pattern. This implies that each communication service is split into three methods.
This allows the FDI® Server to execute communication services in parallel as well as cancel
operations that last too long.

Begin<name>: This method starts the execution of the service. The method returns either the
execution state of <name> or the result if it is immediately present.
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End<name>: This method checks if the result of the service is already available that was started
using a preceding Begin<name> call. Like Begin<name> this method returns either the
execution state or the result if available.

Cancel<name>: This method cancels a started service execution.

A service identification number (Serviceld) enables the Communication Gateway to keep track
of the relation between the method calls that belong to a single communication service process.
If the Communication Gateway supports multiple instances of
GatewayCommunicationServiceType these instances do share information about currently used
Servicelds. Thus, a _communication service has to be executed on a single instance of
GatefvayCommunicationServiceType.

To reduce unnecessary poll cycles, both methods Begin<name> End<name> return a ¢elay
time |value (DelayForNextCall). The method caller shall delay the invocation (of-the method
Endgname> according to the returned argument value.

e 15 shows the GatewayCommunicationServiceType definition thatlis formally defined in
36 and Table 37.

Figu
Tabl

Gateway
Communication

—o—{ MethodSet
ServiceType

ParameterSet

BeginConnect

CancelConnect

BeginTransfer

CancelTransfer

i

IEC
Figure 15 — GatewayCommunicationServiceType

Table 36 — GatewayCommunicationServiceType definition

Attribute Value

BrowseName GatewayCommunicationServiceType

IsAbsitract
Réfamr—mm'etmsr—m

Subtype of the DeviceType defined in OPC UA Part DI.
MethodSet

TypeDetinitton —ModetingRule

HasComponent

Object

BaseObjectType

Mandatory

HasComponent

Object

ParameterSet

BaseObjectType

Optional
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Table 37 — MethodSet of GatewayCommunicationServiceType

Attribute Value
BrowseName MethodSet
IsAbstract

References NodeClass BrowseName DataType TypeDefinition ModellingRule
HasComponent Method BeginConnect Optional
HasComponent Method CancelConnect Optional
HasClomponent Method EndConnect Optional
HasClomponent Method Disconnect Optional
HasComponent Method BeginTransfer Mandatory
HasComponent Method CancelTransfer Mandatory
HasClomponent Method EndTransfer Mandatory
8.2.4.2 Connect service
The Connect service shall be used to establish a communication relation to a device that is
phys|cally connected to the Network. Establishing the communication relation can imply chjecks

of id¢ntification data that are part of the addressData with data inside the physical device

servi
proto

ce performs this DeviceType match verification/according to a corresponding nef
col standard. Related details are specified in IEC 62769-4:2023, Annex F.

The
work

The devices address is contained in the ConnectionPoint of the corresponding Device Insfance

withi
the |
ident
comr

NOTE
Conng

NOTE|

excha
establ

The

 the Information Model (Device Connection Point). The communication relation bet

veen

hformation Model associated device\application and the physical device is furthgr on

fied by the communication relationcidentifier. Details about how to manage the status
hunication relation are described-in Clause 6.

1 As the Nodeld is a unique identifier within the Information Model scope, the Nodeld of the I
ction Point can be a unique identifier for any communication relation in the scope of a Communication D

2 The term communication relation is introduced to describe the status of an infrastructure that enable|

hge between the information model hosted data and a physical device. If the communication rela
shed, data exchangg is possible.

signatures ofithe Connect service methods are specified below. Table 38 specifie

arguiments.

of a

evice
evice.

5 data
ion is

5 the
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[in] ByteString CommunicationRelationId,

[in] <AddressDbData>,

[out] <DeviceInformation>,

[in] UInt32 ServicelD,

[out] UInt32 DelayForNextCall,

[out] Int32 ServiceError) ;
EndConnect (

[in] ByteString CommunicationRelationId,

[out] <DeviceInformation>,

[in] UInt32 ServicelD,

[out] Uint32 DelayForNextCall,

[out] Int32 ServiceError) ;
ClancelConnect (

[in] ByteString CommunicationRelationId,

[in] Uint32 ServicelD,

[out] Int32 ServiceError) ;

Table 38 — Connect Method arguments
Argument Description

Comn

hunicationRelationld

This is a client generated id that is used to uniquely identify this connection.

This could be an index (e.g., a Nodeld) that the client (= FDI® Server) needs to
identify entries in its topology.

<AddfessData> This is a placeholder for a protocol specific argument list that is used for the addfess
and optional device identification data (details are described in IEC 62769-4:2023,
Annex F.

<Dev|celnformation> A protocol specific. argument list in which the connect routine stores the resulting

data.

Servigeld The service transaction code establishes the relation between the service requegt and
the correspanding response.
DelayForNextCall The value 'specifies a delay time in ms, the caller shall wait before the next invocption
of EndConnect.
ServigeError 0:\OK / function started asynchronously, result has to be polled with EndConnec
1: OK / execution finished, connection established successfully
-1: Connect Failed / cancelled by caller
-2: Call Failed / unknown service ID
-3: Connect Failed / device not found
-4: Connect Failed / invalid device address
=5—Commect Fated+mvatiddevice Tdentification
8.2.4.3 Disconnect method

Specified in 7.3.4.3.

8.2.4.4 Transfer service

Transfer shall be used to perform information exchange with a Device.

The signatures of the Transfer service methods are specified below. All arguments are specified

in Table 39.
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Signature

BeginTransfer (
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[in] ByteString CommunicationRelationId,
[in] <SendData>,
[out] <ReceiveData>,
[in] UInt32 Serviceld,
[out] UInt32 DelayForNextCall,
[out] Int32 ServiceError) ;
EndTransfer (
[in] ByteString CommunicationRelationId,
[out] <ReceiveData>,
[in] UInt32 Serviceld,
[out] UInt32 DelayForNextCall,
[out] Int32 ServiceError) ;
ClancelTransfer (
[in] ByteString CommunicationRelationId)
[in] UInt32 Serviceld,
[out] Int32 ServiceError) }
Table 39 — Transfer Method arguments
Argument Description
ComrmunicationRelationld |See 8.2.4.2.
<SengData> This is a placeholder for a protocolspecific list of arguments as described in
IEC 62769-4:2023, Annex F. Thelargument values represent the protocol specif|c
communication service request-that is sent to the device.
<RecgiveData> This is a placeholder forsaprotocol specific list of arguments as described in
IEC 62769-4:2023, Annex F. The argument values represent the protocol specific
communication service‘response that is received from the device.
Servigeld The service transaction code establishes the relation between the service requegst
and the corresponding response.
DelayForNextCall The value-'specifies a delay time in ms, the caller shall wait before the next
invocation“of EndTransfer.
ServiteError 0: .OK™ function started asynchronously, result has to be polled with EndTransfer
1:"OK / execution finished, ReceivedData contains the result
-1: Transfer Failed / cancelled 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
=0. TIdIIbI’CI FdliUd /‘ illVd“d IUbCiVCDd‘ld ;Ulllldl
8.3 FDI® Communication Package
8.3.1 General

Subclause 8.3 specifies the FDI® Communication Package details that are specific for

Gateways. The definitions given in 5.1 apply also.
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8.3.2 EDD
8.3.2.1 General

The definitions in 5.2 apply. Additionally, the EDD elements as specified in IEC 62769-4 and
provided with a Gateway specific FDI® Communication Package shall contain:

a) a PROFILE (IEC 61804-3): The PROFILE definition shall be chosen according to the
protocol used for communication service requests;

b) a Business Logic: The communication service provider related EDD COMPONENTSs shall
implement the methods specified in IEC 61804-3. These methods implement the protocol
idegiretocgie—hetranstationorocedureseperout-nteoouthbound—ecommunicatenreguests

vla the EDDL Builtin library function invocation or the writing of data onto an online\node.
The set of usable EDDL Builtin library functions is bound to the PROFILE;

al Module management: The Gateway related Component can implement| the
alidateModules (see 5.2.9). The implemented logic shall validate individaal-changeg and
ndle any parameter related dependencies for the whole Gateway device.| The
plementation of ValidateModules is optional when the actual\ product spgcific

siness Logic.
8.3.2.2 Gateway Component

Each| FDI® Communication Package describing a Gateway“shall contain an EDD element
descfibing the Gateway as defined in 5.2.2. Gateway specifics are described in the followjng:

COMHONENT <DeviceComponentId>

LABEL "<Label>";

CAN DELETE TRUE;

CHECK_CONFIGURATION <ValidateModules>;

CLASSIFICATION NETWORK_COMPONENT;

COMPONENT_RELATIONS

{
<CommunicationDeviceRelationId>

}
PROTOCOL <ProtocodLd>;

<PrdtocolID>: Theexistence of this attribute indicates the connectivity of the Gatpway
reganding outbound communication. It allows the FDI® Server to find the network using the $ame
type pf protocalto-which this Gateway can be connected. For standardized protocols, the yalue
is defined by(the related fieldbus organization.

8.3.2.3 Gateway CommunicationDevice Component

Each FDI® Communication Package describing a Gateway shall contain at least one EDD
element describing at least one CommunicationDevice component as defined in 5.2.3.

NOTE A Gateway is sometimes referred to as "Remote 10". Remote 10 is a Modular Device supporting multiple
various module types that can be flexibly assigned to any slot. Thus it is possible to create multiple different Remote
10 configurations ( n — slots X m — module types).

The rules about COMPONENT attribute settings shown in 5.2.3 apply. Gateway specifics are
described in the following:
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COMPONENT <CommunicationDeviceComponentId>

{

LABEL "<Label>";

CAN DELETE <CanDelete>;
CLASSIFICATION NETWORK COMPONENT;
COMPONENT RELATIONS

{

<CommunicationServiceProviderRelationId>

<Scgn>: The attribute refers to the METHOD implementing the device discovery service
ence works because the identifier value of the METHOD matches with-attribute vjalue.

refer
(Imp

<ScgnList>: The attribute value refers to the LIST describing the topology scan results.

list

(Implementation details are specified in 8.2.3.4.)

8.3.2.4 Communication Service component

The

Addi

defined in 8.2.4.2, 8.2.4.3 and 8.2.4.4. The idéntifier used for the related METHOD cons
matches with the method names specified in.Table 37.

8.3.2l5 Connection Point Component

The

8.3.2.6 Connection Point'Collection

The

8.4

8.4.1 General

A G

Gateways are used to communicate from one network of the automation system to an

}
SCAN <Scan>;

SCAN LIST <ScanList>;

[lementation details are specified in 8.2.3.2.)

hall contain all devices discovered during execution of theJdevice discovery se

fules defined in 5.2.4 apply.
ionally, the file describing the component*Contains the implementations of the meﬂ
fules defined in 5.2.5 apply:

fules defined in 5:2:6'apply.

Handling.and behaviour

The

This
vice.

hods
ructs

cols.

Tieway provides functionality to communicate between two communication protd

bther

(subordinated) network. Figure 16 shows a typical example where a HART®Z device is
connected to a PROFIBUS®3 Remote 1/0. In order to communicate to the HART device, the
Remote 1/O receives a communication request via the PROFIBUS network (see Figure 16,
key 1). The communication request contains the necessary information that allows the gateway
to create the according HART Command and send it to the HART device (see Figure 16, key 2).

2 HART®is a registered trademark of the non-profit organization FieldComm Group, Inc. This information is given
for 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 trademark. Use of the trademark requires
permission of the trademark holder.

3 PROFIBUS®is the registered trademark of the non-profit organization PROFIBUS Nutzerorganisation e.V. (PNO).
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 trademark. Use of

th

e trademark requires permission of the trademark holder.


https://iecnorm.com/api/?name=9c2d7f467045ebac88707e3a2f5e4df9

- 58 - IEC 62769-7:2023 © |EC 2023

The way the HART Command is wrapped into the PROFIBUS communication request can be
standard or gateway specific. The HART response (see Figure 16, key 3) from the device is
embedded as a PROFIBUS communication response (see Figure 16, key 4). The way the
Gateway wraps the response can either be standard or Gateway specific.

FDI® Server
PB DP
Interface
Card
A I Profibus DP
1
PB DP
Lyp-| Comm. HART Comm. N

Request Request % o '(1/2 )

4 Head = /\ < S =

Module @’ g g
e
EB bP HART Comm. ,‘A 4
omm. Response
Response P HART
HART €omm. HART Comm.
Response Request
3 2
Y
Field
device
I:

Figure 16\~ Nested Communication

Subcjause 8.4 defines the Gateway handling and behaviour rules along the life cycle beginning
with the deployment, start up;-bus commissioning, until the communication services procegsing.

8.4.2 Deployment

The definitions of 5:211 apply.

8.4.3 Start-Up

The Information Model and the FDI® Package EDD element based Gateway representation(does
not require any start up procedures.

8.4.4 Configure the communication hardware

The handling and behaviour matches with the specification in 7.8.9. The only difference is in
the channel setup that is represented in the FDI® Server hosted Information Model only.

8.4.5 Configure the Network

The handling and behaviour matches with the specification in 7.8.10.

8.4.6 Parameterize

The Gateway can require proper parameter adjustment prior to any communication service
processing. The FDI® Communication Package contained user dialogs (UID or UIP) enable
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interactive bus parameter adjustment. The FDI® Communication Package can provide additional
Business Logic for bus parameterization purposes.

8.4.7 Communication relation

The status machine definitions in Clause 6 apply.

If the Communication Gateway supports multiple instances of
GatewayCommunicationServiceType, these instances need to share information about existing
communication relations.

8.4.8 Connect

Prior[ to running any information exchange related communication, the Gateway requires
establishing a communication relation between the device application and the physical nefwork
conngected device. This happens through invocation of the method Connect. . This enables the
Gateay to perform an optional outbound communication service request, which might be
needed for a specific Gateway device to establish a communication relation®

The [Gateway shall be able to manage multiple communication_felations. After succgssful
execlition of the method Connect, the corresponding communication relation enters the status
"CR DOnline".

Invogation of the services Transfer and Scan is allowed jin the status "Online" only.

8.4.9 Disconnect

Invogation of the method Disconnect terminates a.¢ommunication relation, which inhibits fyrther
information exchange related communication.with the physical network connected device

After|execution of the method Disconnect;the corresponding communication relation enters the
statup "CR Offline". The communicatienh‘relation becomes invalid.

8.4.10 Abort indication

Depgnding on protocol speecifics, the Gateway can detect communication aborts. [Such
communication abort indications are returned as communication service results during the
procgssing of the methods Transfer or Scan. After the Gateway has returned an Abort
Indicption, the current communication relation enters the status "CR Offline". | The
communication relation becomes invalid.

8.4.11 Scan

Gatenays—~declare their device discovery service capability based on the EDDL construct
COMBONENT — the attributes SCAN and Q(‘AN_I IST_Related definitions are definéd in
IEC 61804-3. The SCAN attribute setting is mandatory within the EDD element describing the
Gateway CommunicationDevice. The attribute value refers to the METHOD executing the
topology scan function. The SCAN_LIST attribute setting is mandatory within the Gateway
CommunicationDevice COMPONENT. The attribute value refers to the element that contains
the topology scan result created by the method referenced by the attribute value SCAN. The
SCAN_LIST shall refer to a LIST containing COLLECTION elements describing the detected
devices (Scan-List-ltem). The protocol specific content of a Scan-List-ltem is described in
IEC 62769-4:2023, Annex F.

The invocation of the functions Scan and ScanNext results in outbound communication service
requests.
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8.4.12 Communication Error Handling

The communication service processing shall use the EDDL Builtin function provided abort
according to the EDDL Profiles:

e during the creation of communication messages,

e during the processing of the response from the communication request.

The communication service processing does not trigger communication errors based on
communication timeouts.
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A1

Annex A
(informative)

Layered protocols

General

Ethernet based protocols commonly consist of a stack of different protocols based on the

1ISO/(
to ha
also.

Conn
Com
Conn

ection Points are the elements that contain the address information dccessed b
munication Devices to collect the information needed for communication. The semant
ection Point attributes need to be standardized.

The

diffe
infor
netw

The
cons

A.2

A.2.1

Since
from
desc
ensu
the
COL
shall
desc

A.2.2
The

PROFINET®* device can concurrently support PROFINET({)|SNMP and HTTP.

ent application layers. The information for layer 1 to 4 shall consistently hold the
ation. Therefore, Connection Points shall inherit Conneetion Point information from
brk layers.

infor’]:ation stored in the Connection Point of a device is different for each protocol d

stent way throughout all protocols that are built upon lower layers.

Convention for protocol specific.annex creation

General

Connection Point descriptionvis based on EDDL, an actual inheritance approach k
object-oriented programming languages does not seem applicable. The appy
ribed in Clause A.2 is based more on conventions. The naming convention

e that the address value attribute names defined for a "lower level" protocol are reus

 [ECTION referred) VARIABLES. VARIABLE declarations for higher-level prot

be copies frem the VARIABLE declarations for lower-level protocols. The conve
ibed here is:applicable for the creation of protocol specific annexes.

Connection Point

problem is about how to ensure that address information from lower layers is named i

Connection Point_definitions for higher level protocols. The same holds true fof

mﬂmmﬁmmmw ; ucial
ve a common layered modeling concept for Connection Points based on the ISO/OSkmodel

the
cs of

The
e to
same
ower

hown
oach
shall
ed in
the
bcols
ntion

this

ollowing shows some EDDL examples of how Connection Point declarations follow

nami

g CONVETTHO:

COLLECTION ConnectionPoint MAC

{

LABEL "<Label>";
MEMBERS
{

MAC,

VALID

4 PROFINET®is the registered trademark of the non-profit organization PROFIBUS Nutzerorganisation e.V. (PNO).
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 trademark. Use of
the trademark requires permission of the trademark holder.
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COLLECTION ConnectionPoint IPv4
{
LABEL "<Label>";
MEMBERS
{
MAC,
Ipv4,
VALID

COLHYECTION ConnectionPoint TCPUDP

LABEL "<Label>";
MEMBERS
{

MAC,

1P,

PORT,

VALID

COLHECTION ConnectionPoint PROFINET

LABEL "<Label>";

MEMBERS

{
MAC,
IP,
PORT,
DNSNAME)
VALID

COLLECTION ConnectionPoint HTTP
{
LABEL "<Label>";
MEMBERS
{
MAC,
1P,
PORT,
URL,
VALID
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A.3 FDI® Communication Package definition

A.3.1 Communication services

The actual communication service is always implemented according to the specific protocol.
This is reflected by the different semantic of the communication service arguments specified by
the protocol specific annexes. So the actual implementation of a
ServerCommunicationDeviceType or GatewayCommunicationDeviceType can support just one
protocol. Thus, if an FDI® Communication Server or Gateway is able to support multiple different
protocols, it shall describe separate GatewayCommunicationDeviceTypes or
ServerCommunicationDeviceTypes. The need to define protocol specific service sets

reermWWmEm
definjtions described in A.3.2 and A.3.3.

A.3.2 Connection Point

The FDI® Communication Package shall contain separate Connection Paint| descriptions for
each|supported protocol.

A.3.3 Network

The |relation between the COMPONENT describing the network and the COMPONENT
descfibing the Connection Point enables generic communication path detection and generic
topolpgy configuration. Thus the FDI® Communication Package shall contain a sepprate
COMPONENT definition for each supported Network (protocol).

A.4 | Representation in the Information Model

Conrjection Points sharing a certain set of address formation can contain redundant adgress
information, for example the IP address is the same for the SNMP and PROFINET 1/0.

If a Device and an FDI® Communication Server share a set of protocols, then that Devicg and
FDI®|Communication Server are associated through multiple separate networks.

A Dqgvice supporting multiple,protocols can be connected to different FDI® Communidation
Deviges that support only one protocol.
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Annex B
(normative)

Namespace and Mappings

This annex defines the numeric identifiers for all of the numeric Nodelds defined in this
document. The identifiers are specified in a CSV file with the following syntax:

<SymbolName>, <Identifier>, <NodeClass>

Whete the SymbolName is either the BrowseName of a Type Node or the BrowsePath\fpr an
Instance Node that appears in the specification and the Identifier is the numeric value, fqr the
Nodqgld.

The BrowsePath for an Instance Node is constructed by appending the BrowseName df the
Instapce Node to the BrowseName for the containing instance or type. An uhderscore charpcter
is used to separate each BrowseName in the path.

The [NamespaceUri http://FDI-cooperation.com/OpcUa/FDI7/ is applied to Nodelds defined
here

The [CSV released with this version of the document is provided by FieldComm Group. An
electfonic version of the complete Information Model defined in this document is also provjded.
It follows the XML Information Model Schema syntax defined in IEC 62541-6.

The |nformation Model Schema released with¢this version of the document is providgd by
FieldComm, Inc Group.
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62769-7 a été établie par le sous-comité 65E: | es dispositifs et leur intégration da

s les

systémes de l'entreprise, du comité d'études 65 de I'lEC: Mesure, commande et automation
dans les processus industriels. Il s'agit d'une Norme internationale.

Cette troisieme édition annule et remplace la deuxiéme édition parue en 2021. Cette édition
constitue une révision technique.

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

a) ajout de la Méthode ScanExtended.
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Le texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
65E/859/CDV 65E/916/RVC

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a son approbation.

La langue employée pour I'élaboration de cette Norme internationale est I'anglais.

Ce dpcument a été rédigé selon les Directives ISO/IEC, Partie 2, il a été développé selon les
Diredtives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles [sous
www(iec.ch/members_experts/refdocs. Les principaux types de documents déweloppés par
I'lEC|sont décrits plus en détail sous www.iec.ch/publications.
Une [iste de toutes les parties de la série IEC 62769, publiées sous le titre 'général Intégnation
des appareils de terrain (FDI®), se trouve sur le site web de I'lEC.
Le cgmité a décidé que le contenu de ce document ne sera pas modifié avant la date de stgbilité
indiguée sur le site web de I'lEC sous webstore.iec.ch dans les données relatives au document
rechgrché. A cette date, le document sera
e rgconduit,
e suUpprimé,
e rgemplacé par une édition révisée, ou
e amendeé.
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pubﬂcation indique qu'elle contient des couleurs qui sont considérées comme utiles a

e compréhension de son contenu. Les utilisateurs devraient, par conséquent, imprimer

E publication en utilisant une imprimante couleur.
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INTEGRATION DES APPAREILS DE TERRAIN (FDI®) -

Partie 7: Appareils de Communication

1 Domaine d'application

La présente partie de I'lEC 62769 spécifie les éléments de mise en ceuvre des fonctions de
comrhunication, appelés Appareils de Communication.

L'architecture FDI®1 compléte est représentée a la Figure 1. Les composants archite6turaux qui
reléevent du domaine d'application du présent document ont été mis en évidence dans [cette
reprdsentation. Le domaine d'application du document relatif aux Paquetages-FDI® est |imité
aux Appareils de Communication. Le Serveur de Communication représenté.a la Figure [1 est
un exemple d'Appareil de Communication spécifique.

Description d’Interface L
[ Paquetage FDI®

Utilisateur
Paquetage FDI®
. o Descfiption q Plugiciel
®
Cliet FDI ‘?,:ﬁmt'or.ll dInterface ALoﬁ::qaltjﬁe d’Interface
pparef Ufilisateur pp Utilisateur
Interpréteur
uiD

N/
y

Seryeur FDI® ) /
Services ; - - -
JUIP Gestion du Modéle d’Informatio
£ 2
E Q ® \I Procesdeur de la
g f‘gl, Plugiciel 2 E | Logiqueﬁpplicative
§ 0 d’interface g e o
v Utilisateur S 9 m 5 I Objet Device © 2
I 3 Q | (Appareil | © §
° \ o | - - o2 Logique
2 I Objet Device \ | 8 <| | Applicative
9o (Appareil) | t 9
< | Lz
- N5 : - | £5
Services d’Interface 0 | Objet Device S
Utilisateur | (Appareil) |
]
oo e o0 — J
Services d’Interface
Utilisateur (Ul) de plate-forme
(Dessin, Appareils d’Entrée) | Services Systéme |
A A
E) Services
0 OPC UA g OPC Up
Client OPC UA (Architecture Unifiée OPC)
]
Matérial de
=N 1 Communication [€— TS Serveur de
I:l o i du Systeme - Communication
Spécifié par le présent document Magasin de ]
I:l Spécifié par d'autres parties de la présente série Données
I:l Non spécifié par le présent document
IEC

Figure 1 — Diagramme de I'architecture FDI®

1 FDI® est une marque déposée de I'organisation a but non lucratif Fieldbus Foundation, Inc. Cette information est
donnée a l'intention des utilisateurs du présent document et ne signifie nullement que I'lEC approuve le détenteur
de la marque ou I'emploi de ses produits. La conformité n'exige pas l'utilisation de la marque. L'utilisation de la
marque exige l'autorisation du détenteur de la marque.
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2 Reéférences normatives

Les documents suivants sont cités dans le texte de sorte qu'ils constituent, pour tout ou partie
de leur contenu, des exigences du présent document. Pour les références datées, seule
I'édition citée s'applique. Pour les références non datées, la derniére édition du document de
référence s'applique (y compris les éventuels amendements).

IEC 61804-3, Les dispositifs et leur intégration dans les systéemes de [l'entreprise — Blocs
fonctionnels (FB) pour les procédés industriels et le langage de description
électronique de produit (EDDL) — Partie 3: Sémantique et syntaxe EDDL

IEC $1804-4, Les dispositifs et leur intégration dans les systéemes de [l'entreprise <\Blocs
fonctjonnels (FB) pour les procédés industriels et le langage de description
électronique de produit (EDDL) — Partie 4: Interprétation EDD

IEC TR 62541-1, OPC Unified Architecture — Part 1: Overview and concepts (disponible en
anglais seulement)

IEC $2541-4, Architecture unifiée OPC — Partie 4: Services

IEC $2541-6, Architecture unifiee OPC — Partie 6: Mappings

IEC §2541-7, Architecture unifié¢e OPC — Partie 7: Profils

IEC 62541-100, Architecture unifiée OPC — Partie 100:"Interface d'appareils

IEC 62769-1, Intégration des appareils de terrajn- (FDI®) — Partie 1: Vue d'ensemble
IEC 62769-2, Intégration des appareils de:terrain (FDI®) — Partie 2: Client

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

IEC 62769-4:2023, Intégration:dés appareils de terrain (FDI®) — Partie 4: Paquetages FDJ®

IEC 62769-5, Intégration‘des appareils de terrain (FDI®) — Partie 5: Modele d'Information |[FDI®

3 Termes, définitions, abréviations, acronymes et conventions

3.1 Termes-et définitions

Pour| les -besoins du présent document, les termes et définitions de I'lEC 62769-1, de
I''ECLB2769-3 et de I'NEC 62541-6 ainsi que les suivants s'appliquent

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

e |EC Electropedia: disponible a I'adresse https://www.electropedia.org/

e |SO Online browsing platform: disponible a I'adresse https://www.iso.org/obp

3.11

Passerelle

Appareil de Communication qui permet de relier différents réseaux physiques ou différents
protocoles
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3.2 Abréviations et acronymes

Pour les besoins du présent document, les abréviations et acronymes de I'lEC 62769-1, de
I''EC 62541-6 ainsi que les suivants s'appliquent.

HTTP (Hypertext Transfer Protocol) Protocole de transport hypertexte
IP (Internet Protocol) Protocole Internet
PHY Matériel de communication physique

SNMP (Simple Network Management Protocol) Protocole de gestion de réseau simple
TCP (Transmission Control Protocol) Protocole de contrble de transmission

URI| (Uniform Resource ldentifier) Identificateur uniforme de ressource

3.3 | Conventions
3.3.1 Syntaxe EDDL

La présente partie de I'lEC 62769 spécifie le contenu du composant EDD qui fait partie¢ des
Paquetages de Communication FDI®. Le contenu de la spécification'qui utilise la syntaxe EDDL
est r¢digé avec la police Courier New. La syntaxe EDDL est utilisée pour les déclarations de
signdture de méthode, de variable, de structure de données ef.de’ composant.

3.3.2 Utilisation de majuscules

La mjse en majuscules de la premiere lettre des mots’est utilisée dans la série IEC 62769|pour
souligner un terme défini spécifique a la FDI®.

3.3.3 Notation graphique

Le présent document utilise la notation graphique définie dans I'lEC 62769-5.

4 VYue d'ensemble

Le teyme abstrait Appareil de.Communication FDI® représente une entité qui met en ceuvre des
fonctjons de communication sur un réseau, en utilisant un protocole spécifique. Le groupé¢ des
Appareils de Communication FDI® se divise en deux groupes principaux.

a) Lg Serveur de. Communication FDI® est un Serveur dédié de l'architecture unifiée [OPC
OPC UA) guinfournit I'accés a un ou plusieurs réseaux d'appareils de terrain. Le Sefveur
e CommuUnication FDI® est spécifié a I'Article 7.

—~~

d
b) Lh Passerelle de Communication FDI® permet de relier différents réseaux physiqugs ou
d|fférents protocoles. La logique applicative du pontage est mise en ceuvre dans le

campasant EDD qui est fourni avec un Paquetage de Communication FDI® | a Passerelle

de Communication FDI® est spécifiée a I'Article 8.

NOTE Les principales différences entre une Passerelle et un Serveur de communication sont les suivantes:

En matiére de FDI®, le Serveur de Communication FDI® est un Serveur OPC UA dédié qui fournit l'accés
a un ou plusieurs réseaux d'appareils de terrain. Une Passerelle est un Appareil de Communication qui
permet de relier différents réseaux physiques ou différents protocoles. La représentation logique
d’'une passerelle dans le modéle d'information hébergé par le Serveur FDI® permet au serveur FDI® Server
de traiter la communication dans des topologies de réseaux hétérogénes.
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Serveur FDI®

CommunicationServerType: Modeéle dinformation

CommunicationServerName

T

| SubDevices

Serveur de / \ Jr
OPC UA® ServerCommunicationDeviceType.

Communication .
FDI® o °. Network_B_Channel
Services de i Jr
Communication ServerCémmunicationService Type:
. CommunicationServiceProvider_B
Pilote Matériel N

ConnectionPointType:

CP_B_Master

t‘ NetworkTy;ze:

Network_B

t) ConnectionPointType:

CP_B1

© PHY

L ComfnunicationGatewayType.
Gateway B1

Module n

| S.ubDevices

] gl
O
GatewayCommunpicationDeviceType.

Moddle 1
FI G101 I

GatewayCommunicatidl}Service Type:
ConimunicationServiceProvider_G

h e ® ® e, .J '.
Relation de ) e
Communication Cgll‘gecgn;;mgﬁei
(o] e
t‘ NetworkType:
Network_G ,

t} ConnectionPointType; a DeviceType:

CP_G1 FI G101

AN

Figure 2 =Architecture de I'infrastructure de communication FDI®

Le Modele d'infermation hébergé par le Serveur FDI® contient une représentation de la
topolpgie du réseau (voir également |IEC 62769-5). Le Modéle d'information représenté a la

1)

2)

3)

Figu:le 2 estiun’ exemple qui montre comment les éléments utilisés par le Modéle d'informjation
refle

ent fa topologie réelle du réseau.

Lliinstance de CommunicationServerType (dénommée CommunicationServerName)
représente le Serveur de Communication FDI®. Le Serveur de Communication FDI® met en
ceuvre l'accés au réseau de communication physique (matériel de communication).
L'Article 7 décrit les éléments spécifiques du Modeéle d'Information, le contenu exigé pour
le Paquetage de Communication FDI® et le traitement des éléments qui s'y trouvent. (En ce
qui concerne les sous-appareils, voir I'lEC 62769-5).

L'instance de ServerCommunicationDeviceType et de ServerCommunication-ServiceType
(dénommée Network B_Channel) est mappée aux services de communication mis en
ceuvre par le Serveur de Communication FDI®. Le ServerCommunicationDeviceType est
spécifié en 7.3.3. Le ServerCommunicationServiceType est spécifié en 7.3.4.

L'instance de CommunicationGatewayType (dénommée Gateway B1) représente la
Passerelle physique. L'Article 8 décrit les éléments spécifiques associés du Modéle
d'Information, le contenu exigé pour le Paquetage FDI® et le traitement des éléments qui
s'y trouvent.
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L'instance de GatewayCommunicationDeviceType (dénommée Module 1) est mappée a un
module physique ou logique, ce qui permet la communication au réseau auquel ce module
est connecté. Le GatewayCommunicationDeviceType est spécifié en 8.3.2.3. Les éléments
spécifiques associés de la Passerelle sont décrits a I'Article 8.

L'instance de GatewayCommunicationServiceType (dénommée
CommunicationServiceProvider_G) représente la capacité des Passerelles a traiter les
services de communication. La mise en ceuvre spécifique a la Passerelle de
GatewayCommunicationServiceType est fondée sur la Logique Applicative qui permet
d'exécuter les services de communication dans des réseaux de communication
hétérogénes.

U

e

tqujours associée aux objets du service de communication qui sont des-~instgnces
dlun GatewayCommunicationServiceType ou d'un ServerCommunicationServiceTypg¢. La
c@pacité d'instanciation de plusieurs protocoles de supports d'objets du-'servicg
cpmmunication permet de traiter plusieurs connexions logiques entre un~maitre bus gt un
appareil.
L
S
re

e Modeéle d'Information représente les connexions entre les appareils’physiques, a gauche
ir la Figure 2, en fonction des instances du ConnectionPointType NetworkType ef des
lations décrites. ConnectionPointType et NetworkTypels sont spécifiés |dans
EC 62541-100.

|
Paquetage de Communication FDI®

Généralités

Le Serveur FDI® importe le Paquetage de Communication FDI® comme tout autre Paquegtage
d'Appareil FDI®. L'Article 5 spécifie les informations détaillées du Paquetagd de

Communication FDI®.

5.2

5.2

A1 Régles générales

EDD

L'EDDP contenu dans le Paquetage de Communication FDI® n'est pas limité, mais lié a un profil

spécifique au protocole (voirMEC 62769-4:2023, Annexe F).

Les ¢léments EDD spécifiés dans les documents de profils spécifiques a un protocole((voir
I'EC|62769-4:2023 \Annexe F) et fournis avec un Paquetage de Communication FDI® dqgivent

décrife:

a)

b)

Le parameétre et les structures de paramétre. Les définitions des paramétres obligafoires
spécifiques au protocole se trouvent dans les documents de profil spécifiques au protpcole
(Voit/ IMEC 62769-4:2023, Annexe F). Les paramétres doivent contenir tout parameétre
nécessitant un njllctpmpnf pour assurer le bon fonctionnement du servica de

communication.

L'identification de la Couche Physique. Des définitions spécifiques au protocole se trouvent
dans I'lEC 62769-4:2023, Annexe F.

La modularité des Appareils de Communication: Les informations de modularité doivent étre
fondées sur les constructions COMPONENT de I'EDDL (voir I'lEC 61804-3).

La FDI® représente la modularité d'un Appareil de Communication susceptible de s'adapter
au matériel de communication qui fournit plusieurs voies de communication physiques ou
logiques pour accéder aux multiples réseaux de communication logiques ou physiques.
Chaque élément de module de I'ensemble de I'Appareil de Communication doit étre décrit
par un élément EDD distinct.
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d) La définition du COMPONENT doit étre utilisée pour prendre en charge la configuration de

e)

g)

h)

5.2.

Chadque Paquetage de Communication FDI® doit contenir un élément EDD qui décrit I'app|

COMHONENT <DeviceCompodnentId>

topologie mise en ceuvre dans le systéme. Des définitions spécifiques au protoco

le se

trouvent dans les documents de profil spécifiques au protocole (voir I'lEC 62769-4:2023,

Annexe F). Les définitions du COMPONENT associées sont décrites en 5.2.2, 5.2.3,
et5.2.7.

5.2.4

La Logique Applicative doit contenir une méthode qui permet de valider le réseau
(voir 5.2.8). La fonction de validation ne prend en considération que les éléments

directement connectés au réseau. La fonction de validation doit étre référencée par I'at
CHECK_CONFIGURATION spécifié par 'EDDL.

tribut

La Logique Applicative peut contenir une méthode qui permet de valider la configuration du

n ne

odule. (\/nir 52 Q) ou la r\nnfignrnfinn du réseau (\lnir 52 R) La fonction de validati
Ans la topologie. La fonction de validation doit étre référencée par,\lat
HECK_CONFIGURATION spécifié par I'EDDL.

onnées relatives au Point de Connexion: Le Point de Connexion (voir 5.2:4,et 5.2.6
efinition du COMPONENT associe I'élément Point de Connexioh “a I'Appare

ommunication. Les définitions de la VARIABLE représentent les propriétés d'un Poi
onnexion spécifique. La COLLECTION représente la structure’\du Point de Conn

nnexe F. L'Annexe A décrit une convention applicable a la création d'annexes spécif
I protocole.

ENU:

ir PC conformément a I'lEC 61804-4, permettant ainsi I'accés aux

= 0O Z 00000 OQT 3

étre rendus accessibles par "offline_root “menu";

2) Les Dialogues de Configuration de la‘TFopologie doivent étre rendus accessibles {
biais du point d'entrée "topology_cenfiguration" du menu.

2 Composant Appareil

LABEL "<Label>";

CAN_DELETE (TRUE;

CHECK_CONEIGURATION <ValidateModules>;
CLASSTIFLEATION NETWORK COMPONENT;
COMPONENT RELATIONS

{

<CommunicationDeviceRelationId>

rend en considération que les éléments directement connectés a I'élément parent cohgerné

tribut

doit

re décrit par les constructions EDDL COMPONENT, COLLECTION et,VARIABLE. La

| de
nt de
BXion

bmme telle. Des définitions spécifiques au protocole se trouventidans I'lEC 62769-4:2023,

ques

h structure du Menu doit respecter les conventions-rélatives au Menu pour les applications

paramétres de Type d'Appareil de Commuanication FDI® (bus): Ces paramétres ddivent

ar le

areil.

}

COMPONENT RELATION <CommunicationDeviceRelationId>

{

LABEL "Relation type description";
RELATION TYPE CHILD COMPONENT;
ADDRESSING {<AddressVar>}
COMPONENTS

{

<CommunicationDeviceComponentId>

AUTO_ CREATE <autoCreate>;
REQUIRED_RANGES
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{
<AddressVar>{ MIN VALUE <AddrMin>; MAX VALUE <AddrMax>;}

}
MINIMUM NUMBER <minNumber>;
MAXIMUM NUMBER <maxNumber>;

<DeviceComponentId>: L'identificateur du COMPONENT identifie la description du
comgosant pour e type dappareir.

<Lalel>: La chaine de valeur doit contenir une chaine qui permet a un utilisateur\humalin de
déterminer la fonction de I'objet du Serveur de Communication FDI®,

<VallidateModules>: La Valeur désigne la METHOD qui met en ceudyre la fonction de
validgtion de la configuration de topologie du module. (Les détails deDmise en ceuvre|sont
spécifiés en 5.2.9.)

L'attnibut COMPONENT RELATIONS permet de deécrire comment les modules peuvent| étre
conngctés. La définition de COMPONENT RELATIONS est facultative. Si elle est utilisée, elle¢ doit
décrife les relations aux définitions de CommunicationDevice. La construction permegt de
procgder a une configuration générique de la topologie (de 'appareil) pilotée par le Sefveur
FDI®] Les détails syntaxiques sont décrits dans I'lEC/6J804-3. Le texte suivant décrit I'Usage
sémgntique de la construction COMPONENT RELAT ION:

<ConmunicationDeviceRelationId>: La, “valeur d'attribut identifie la défipition
COMPONENT_RELATION qui décrit la relation entre le composant Device et le compgsant
CompnunicationDevice.

<CommunicationDeviceComponentId>: Il est nécessaire que la valeur d'atfribut
corrgsponde a l'identificateur du COMPONENT utilisé dans une déclaration COMPONEN][T qui
décrit un Appareil de Communication (voir 5.2.3).

<autloCreate>: La valeur d'attribut décrit le nombre de composants CommunicationDevide qui
peuvent étre automatiguement instanciés avec le composant Device.

<mirNumber>/<maxNumber>/<autoCreate>: Les valeurs des attributs définissen{ les
contrfaintes d'instanciation. La définition de ces attributs est facultative. Les valeurs des
attribjuts peuvent contenir des expressions conditionnelles.

Le RELAPION TYPE doit étre défini sur CHILD COMPONENT,

<AddressVar>: La valeur d'attribut est une référence a une déclaration de VARIABLE.
Cette VARIABLE contient la valeur d'adresse pour une instance CommunicationDevice. La
définition de cet attribut est facultative.

<AddrMin>/<AddrMax>: Les valeurs définissent la plage de valeurs d'adresse pour une
instance CommunicationDevice. La valeur peut, par exemple, correspondre a un numéro
d'emplacement physique. L'utilisation des attributs ADDRESSING et REQUIRED_RANGES
active les routines de configuration générique.
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5.2.3 Composant CommunicationDevice

Chaque Paquetage de Communication FDI® doit contenir au moins un élément EDD qui décrit
au moins un composant CommunicationDevice. La structure d'un matériel de communication
modulaire doit étre décrite par des descriptions COMPONENT CommunicationDevice multiples:

COMPONENT <CommunicationDeviceComponentId>
{

LABEL "<Label>";

CAN DELETE <CanDelete>;

CLASSIFICATION NETWORK COMPONENT;

{
<ConmunicationServiceProviderRelationId>

}

COMHONENT RELATION <CommunicationServiceProviderRelationId>

LABEL "Relation between CommunicationDevice and eommunication
seryice provider";

RHLATION TYPE CHILD COMPONENT;

AQDRESSING {<AddressVar>}

CJMPONENTS

<CommunicationServiceProviderId>

AUTO_ CREATE <autoCreate>;

=

INIMUM NUMBER 1;
AXIMUM NUMBER <maxNumber>j

=

<CommunicationDeviceCbmponentId>: L'identificateur du COMPONENT identifie le
composant CommunicationDevice.

<Lalel>: La valeurrde-chaine doit contenir une chaine interprétable par 'homme qui permet a
un ufjlisateur de déterminer facilement la fonction du composant CommunicationDevice.

<Carlpelete>! Les valeurs autorisées sont TRUE ou FALSE. Tout dépend SJZ un
CommunicationDevice a besoin d'une configuration explicite ou si I'objet de fournisselir de
servicel» de communication associé doit étre instancié automatiquement ave¢ le
CommumicationDevice | arsque l'attribut CaAN DETETE est défini sur FATSE |a configuration de

CommunicationDevice est statique.

La définition de COMPONENT RELATIONS est obligatoire. Elle décrit la relation a la définition
du fournisseur de services de communication. La construction permet au Serveur FDI®
d'instancier des composants Fournisseur de services de communication en fonction des
demandes de traitement de communication (les détails syntaxiques sont décrits dans
I''EC 61804-3). Le texte suivant décrit I'usage sémantique de la construction
COMPONENT RELATION.

<CommunicationServiceProviderRelationId> La valeur d'attribut identifie la définition
COMPONENT_RELATION en tant que telle.
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<CommunicationServiceProviderId>: La valeur d'attribut doit correspondre a
I'identificateur du COMPONENT utilisé dans une déclaration COMPONENT qui décrit un
fournisseur de services de communication (5.2.4).

<autoCreate>: La valeur d'attribut décrit le nombre de fournisseurs de services de
communication qui peuvent étre automatiquement instanciés avec le composant
CommunicationDevice.

Le RELATION TYPE doit étre défini sur CHILD COMPONENT,

] -1 4 1 b ol I 4 -
L attpibutrrROTOCO T e doTt pdsS ©Uc UCTITII.

5.2.4 Composant fournisseur de services de communication

Chaque Paquetage de Communication FDI® qui décrit un Appareil de Communication doit
contgnir au moins un élément EDD qui décrit le fournisseur de services de,communication. Le
composant EDD ne doit définir aucun paramétre de configuration.

COMHONENT <CommunicationServiceProviderId>
{
LABEL "<Label>";

BYTE_ORDER <byteOrder>;

CAN DELETE <CanDelete>;

CLASSIFICATION NETWORK_COMMUNICATION_SERVICE_PROVIDER;
COMPONENT_RELATIONS

{
<CommunicationServiceProvidersConnectidonPointRelationId>

}

COMEONENT_RELATION
<CommunicationServiceProvidensConnectionPointRelationId>

LABEL "Relation between, ¢communication service provider and
connlection point";

RHLATION TYPE CHILD( GOMPONENT;

AQDRESSING {<AddressVar>}

CJMPONENTS

< ConnectioenPointId>

AUTQ{CREATE 1;

MINAMUM NUMBER 1;

D VAN TITMIIM NITMDP T D 1 .
Z ot Ty 7

T

<CommunicationServiceProviderId>: L'identificateur du COMPONENT identifie le
fournisseur de services de communication.

<Label>: La valeur de chalne doit contenir une chaine interprétable par I'hnomme qui permet a
un utilisateur de déterminer facilement la fonction de I'objet du fournisseur de services de
communication.
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<CanDelete>: Les valeurs autorisées sont TRUE ou FALSE. Tout dépend si un fournisseur de
service de communication peut étre instancié de maniére flexible selon les demandes de
traitement de communication. Si l'attribut CAN DELETE est défini sur FALSE, le nombre
d'instanciations du composant du fournisseur de services de communication est statique. Les
contraintes d'instanciation déclarées par les attributs AUTO_CREATE, MINIMUM_NUMBER et
MAXIMUM_NUMBER correspondent aux capacités des protocoles actuellement pris en charge.

<byteOrder>: La valeur permet une intégration générique des types de données a n octets
(par exemple, entier de 4 octets) a la charge utile du message de communication. La valeur
d'attribut décrit I'ordre des octets et doit étre BIG_ENDIAN ou LITTLE_ENDIAN.

La définition de COMPONENT RELATIONS est obligatoire. Elle décrit la relation a la défj

du P
la td
I'NEC
COMH

Le P
comr
au fo
attrib
capa

<Conf
ident

<Con
COM
(voir

Le R}
L'attn

5.2.5

Chag
contd
charg

COMH
{

bint de Connexion. La construction permet de procéder a une configuration génériqd
pologie pilotée par le Serveur FDI® (les détails syntaxiques sont décrits
61804-3). Le texte suivant décrit Il'usage sémantique de la") constru
ONENT RELATION.

hition
e de
dans
ction

hunication et il doit y avoir exactement une (1) instance de Point'de’Connexion conn
urnisseur de services de communication. Les contraintes d'instanciation déclarées p
uts AUTO_CREATE, MINIMUM_NUMBER et MAXIMUM/NUMBER correspondent
Cités des protocoles actuellement pris en charge.

municationServiceProvidersConnectionPointRelationId> La valeur d'at|

fie la déclaration COMPONENT_RELATION en_tant que telle.

PONENT utilisé dans une déclaration COMPONENT qui décrit un Point de Conn
5.2.5).
LLATION TYPE doit étre défini sSun€HILD COMPONENT.

ibut PROTOCOL ne doit pas étre défini.

Composant Point de Connexion

ue Paquetage deyCommunication FDI® qui décrit un Appareil de Communication
e par I'Appareil de Communication:

ONENT\<ConnectionPointId>

LABEL "<Label>";

bint de Connexion doit automatiquement étre instancié avec le fourhisseur de servicF de

nectionPointId>: La valeur d'attribut’y*doit correspondre a lidentificateuf

ctée
rles
aux

tribut

du
BXion

doit

nir un élément EDD qui décrit un Point de Connexion pour chacun des protocoles pifis en

CAN DETETE L TQ'LT‘;

CLA§SIFICATION NETWORK_CONNECTION_POINT;
PROTOCOL <ProtocolId>;
CONNECTION POINT <ConnectionPointCollectionId>;

<ConnectionPointId>: L'identificateur du COMPONENT identifie la déclaration de
composants de Point de Connexion.

<Label>: La chaine de valeur doit contenir une chaine qui permet a un utilisateur humain de

déter

miner la fonction du composant Point de Connexion.
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<ProtocolID>: La valeur de cet attribut indique la capacité de communication qui permet au
Serveur FDI® de trouver d'autres types d'appareils pouvant étre connectés au réseau par le
méme type de protocole. Concernant les protocoles normalisés, la valeur est définie par
I'organisme fieldbus concerné.

<ConnectionPointCollectionId>: La valeur d'attribut est une référence a une déclaration
de COLLECTION qui décrit la structure de données du Point de Connexion, comme cela est
décrit en 5.2.6.

5.2.6

Collection Point de Connexion

Chadue EDD qui décrit le Point de Connexion d'un Appareil de Communication doit d¢g
I'élément COLLECTION qui décrit les attributs qui doivent apparaitre dans la représentatic
Modéle d'Information du Point de Connexion. Les données spécifiques a un protocolelexpa

par |

COLY
{

<Con
valel

<Lal
I'hom

<Add
désig
Point

<VAIL
bool4
(voir

5.2.7

Chad
contd

5.2.8).

Point de Connexion identifient le type d'appareil et son adresse réseau.

ECTION <ConnectionPointCollectionId>

LABEL "<Label>";
MEMBERS

{
<AddressAttributeName>, <AddressAttributeVariableId>;
VALID <VALID_VariableId>;

nectionPointCollectionId>: L'identifiant de la COLLECTION est référencé g
r d'attribut CONNECTION_POINT définie en.7.7.3.5.

el>: L'étiquette identifie le Point de-*Connexion dans un langage interprétable
me.

ressAttributeName>/<AddressAttributeVariableId>: La section MEM
ne les définitions de VARIABLE qui décrivent les attributs d'adresse mis en ceuvre p
de Connexion. Le contenude la section MEMBRE est spécifique au protocole.

ID>/<VALID VamidbleId> est un membre de Collection qui désigne une VARIA
enne qui contient ['état de validation qui doit étre défini par I'Action ValidateNet

Composant réseau

ue, Paquetage de Communication FDI® qui décrit un Appareil de Communication

crire
n du
sées

ar la

par

BRE
ar un

ABLE
work

doit

nirun élément EDD qui décrit un Réseau pour chacun des protocoles pris en charg

5 par

I'App

reitde Communication. Ca definition prend en charge tingenierie topotogique du e

COMPONENT <NetworkComponentId>

{

LABEL "<Label>";
CAN_DELETE TRUE;
CHECK_CONFIGURATION <Validate>;
CLASSIFICATION NETWORK;
PROTOCOL <ProtocolId>;
COMPONENT_RELATIONS
{
<NetworksConnectionPointRelationId>

}

eau.
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COMPONENT RELATION <NetworksConnectionPointRelationId>
{
LABEL "Relation between network and connection point";
RELATION TYPE CHILD COMPONENT;
ADDRESSING {<AddressVar>}
COMPONENTS
{

<ConnectionPointId>

{

<BusAddressVar>{ MIN VALUE <BusAddrMin>; MAX VALUE
<BugdAddrMax>; }

MINIMUM NUMBER 1;
MAXIMUM NUMBER <maxNumber>;

<NetlworkComponentId>: L'identificateur du COMPONENAT, “identifie la déclaration de
composants de Réseau.

<LaHel>: La valeur de chaine doit contenir une chaine jinterprétable par I'hnomme qui permet a
un utilisateur de déterminer facilement la fonction du<composant Network.

<Vallidate>: La Valeur désigne la METHOD @gui met en ceuvre la fonction de validation de la
configuration de topologie du réseau (voir 5:2.8).

<PrdtocolID>: La valeur de cet attribut permet au Serveur FDI® de trouver d'autres {ypes
d'appareils pouvant étre connectésc@u réseau par le méme type de protocole. Concernant les
protgcoles normalisés, la valeur.est”définie par I'organisme fieldbus concerné.

La definition de COMPONENT-RELATIONS est obligatoire. Elle décrit la relation a la définition
du Ppint de Connexion_et, par conséquent, les capacités d'un réseau. La construction pgarmet
de procéder a une configuration générique de la topologie de réseau pilotée par le Sefveur
FDI®] Les détails syntaxiques sont décrits dans I'lEC 61804-3. Le texte suivant décrit I'Usage
sémgntique de la construction COMPONENT RELATION.

<NefworksCennectionPointRelationId> La valeur d'attribut identifie la défipition
COMPONENT_RELATION.

<ConnectionPointId>: La valeur d'attribut doit correspondre a Tlidentificateur du
COMPONENT utilisé dans une déclaration COMPONENT qui décrit un Point de Connexion
(voir 6.2.4).

<maxNumber: La valeur d'attribut limite le nombre de Points de Connexion qui peuvent étre
connectés au réseau. Les valeurs des attributs peuvent contenir des expressions
conditionnelles.

Le RELATION TYPE doit étre défini sur CHILD COMPONENT,

<BusAddressVar>: La valeur d'attribut est une référence a une déclaration de VARIABLE.
Cette VARIABLE contient la valeur de I'adresse réseau pour tout appareil connecté au réseau.
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<BusAddrMin>/<BusAddrMax>: Les valeurs définissent la plage de valeurs d'adresse
réseau.

5.2.8 ValidateNetwork

La méthode ValidateNetwork représente la Logique Applicative mise en ceuvre dans I'Appareil
de Communication qui valide une topologie réseau réelle. La méthode ValidateNetwork gére
toutes les dépendances nécessaires relatives aux paramétres du bus. La mise en ceuvre de la
logique EDDL concernée repose sur la fonction Builtin ObjectReference de I'EDDL, qui permet
d'analyser un ensemble d'instances enfant (instances du Point de Connexion). La logique de
validation doit définir I'attribut <VALID> de l'instance du Point de Connexion qui a satisfait a la
validgtiomn.

La mjse en ceuvre de ValidateModules est facultative si la configuration de module est staquue
ou s| les régles de configuration définies dans la construction COMPONENT)suffisgnt a
configurer le module.

Le Tableau 1 fournit les arguments de I'Action ValidateNetwork.

Signpture

VlalidateNetwork (
[out] Int32 ServiceError,
[out] String ErrorMessage) ;

Tableau 1 — Arguments de I'Action ValidateNetwork

Argument Description

ServigeError 0: OK

-1: Echec/le Point de‘€onnexion qui n'a pas passé la validation est indiqué par la
valeur d'attribut (). €VALID> définie sur false.
Remarque: Les valeurs d'argument correspondent aux codes d'erreur spécifiés flans
I''EC 61804-3(qui sont dénommés BI_SUCCESS (valeur = 0) et B_ERROR
(valeur = -1). k'Action retourne le résultat ServiceError au moyen de I'énoncé
"return"”.

ErrorMessage Si laiméthode renvoie une chaine vide (NULL), I'appel d'Action a réussi. En cas
d'erreur, I'Action peut retourner une description du probléme.

5.2.9 ValidateModules

La mgthode ¥alidateModules valide I'installation actuelle du module. La mise en ceuvre de la
logigue EDDLConcernée repose sur la fonction Builtin ObjectReference de I'EDDL, qui pgrmet
d'anglysér )un ensemble d'instances enfant. La mise en ceuvre de ValidateModules est
faculjative si la configuration de module est statique ou si les régles de configuration définies
danstaconstructiom COMPONENT suffisentaconfigurerte modute

NOTE La décision selon laquelle ValidateModules est nécessaire ou non dépend du fournisseur.

Le Tableau 2 fournit les arguments de I'Action ValidateModules.
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Signature

4

alidateModules (
[out] Int32 serviceError,
[out] String ErrorMessage);

Tableau 2 — Arguments de I'Action ValidateModules

Argument Description

ServiceError 0: OK
-1: Echec/le Point de connexion qui n'a pas passé la validation est indiqué par |a
valeur d'attribut () <VALID> définie sur false.
Remarque: Les valeurs d'argument correspondent aux codes d'erreur spécifiés
dans I'lEC 61804-3, qui sont dénommés BI_SUCCESS (valeur = 0) et BI_ERRQR
(valeur = -1). L'Action retourne le résultat ServiceError au moyen_ de/l’énoncé
"return”.

ErrofMessage Si I'Action renvoie une chaine vide (NULL), I'appel de méthode a réussi. En cas
d'erreur, I'Action peut retourner une description du probléme:

5.2.10 Eléments spécifiques de I'UIP
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ple, les diagnostics et le paramétrage.
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brveur FDI® importe le Paquetage de Commumnication FDI®. Le traitement des piéces
P obéit a la procédure d'importation appliguée pour le Paquetage FDI® (voir I'lEC 627
EC 62769-3).

Relations de communication

bctif d'un Appareil de Comnunication et de ses services de communication est d'écha
hformations entre l'appareil physique et la représentation de l'appareil gérée p
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sentation de I'appareil gérée par le Serveur FDI® et I'appareil physique. L'utilisation
ion de communication permet de faire abstraction des éléments spécifiques du prot
ralement utilises pour gérer les connexions.

de la
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L 3 Modéle d'Information
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Figure 3 — Relation,de communication
1 L'essentiel de I'échange d'informations a.Jieu entre I'appareil connecté au réseau physique et l'ingtance

pondante dans le Modéle d'Information, mais ne couvre pas I'application compléte de I'appareil.

agramme d'états suivant décrit(te flux d'états général d'une relation de communicatio
amme indique également les.seérvices de communication qui peuvent étre appelés pef

un éffat "CR Online".
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rtindication" indiquésa‘la Figure 4 peut étre détecté de différentes maniéres sel
cole. La facgon (specifiée pour un Appareil de Communication donné est liée
CeError retouriees par les services de communication spécifiés. Méme la méthod
age (Scan). peut déterminer une perte de connexion quand I'appareil pour leque
pon de comirmunication a été activée n'apparait pas dans le résultat du balayage.
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Connect() Disconnect() Abortindication

CR Online

IEC

Figure 4 — Diagramme d'états-transitions de la relation de communication
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NOTE 2 La gestion des relations de communication est facultative.
7 Définition du Serveur de Communication FDI®

7.1 Généralités

En matiére de FDI®, le Serveur de Communication FDI® est un Serveur dédié de I'architecture
unifiée OPC (OPC UA) qui fournit I'accés a un ou plusieurs réseaux d'appareils de terrain.
Chaque Serveur de Communication FDI® est congu comme un Appareil Modulaire dans lequel
chaque module (appelé également CommunicationDevice dans la séquence) représente le
point d'accés a un réseau.

L‘Ap;l)areil Modulaire lui-méme représente le Serveur de Communication FDI® cemmie un
ensemble.

7.2 | Caractéristiques générales

Le Serveur de Communication FDI® met en ceuvre les caractéristiques’ de chacun dg ses
CommunicationDevice spécifiés en 7.3.3. En outre, le Serveur de Comimunication FDI® met en
ceuvie les caractéristiques suivantes:

e |Ig Serveur FDI® synchronise en permanence (voir7.5,.7.8.8 et 7.8.11) le Mo¢déle

d|Information hébergé par le Serveur de Communication FBI® depuis le contenu du Modele
d|Information hébergé par le Serveur FDI®;

e Igs CommunicationDevice peuvent étre instapciés statiquement ou peuvent | étre
ctéés/supprimés par le Serveur FDI®;

communication entre le Serveur FDI® et le ‘Serveur de Communication FDI® est fondée
iIr OPC UA. OPC UA spécifie un protocole filaire pour ses services qui peuvent étr¢ mis
N ceuvre sur les plates-formes arbitraires et les environnements d'exécution;

.
Q.

bur éviter les accrochages, le Serveir de Communication FDI® permet la connexion| d'un
bul Serveur FDI® a la fois. Avec cétté restriction, un Serveur de Communication FDI® peut
abstenir de tout mécanisme . de” synchronisation (verrouillage). La spécification [FDI®
impose pas aux Serveurs de €Communication FDI® de mettre en ceuvre un mécanisne de
brrouillage pour gérer les acces simultanés a un seul appareil connecté au réseau
hysique.

T< >SS0t OO

7.3 Modéle d'Information
7.3.1 Généralités

Le Paragraphe->7.3 spécifie le Modéle d'Information hébergé par le Serveur de
Cominunication FDI®.

Un Serveur de Communication FDI® est un Serveur OPC UA qui encapsule le matérigl de
communication—et fournit la r\apar\ifé normalisée de communication—lLe Serveur EDI® se
connecte au Serveur de Communication FDI® comme Client OPC UA et accéde aux réseaux
pris en charge par le Serveur de Communication FDI® par le biais du Modéle d'Information du
Serveur de Communication FDI®. La tadche du Serveur de Communication FDI® consiste a
exposer ce Modéle d'Information. Le Serveur de Communication FDI® ne doit pas conserver les
Instances d'Appareil ni les informations de topologie du réseau. Toute interaction avec les
appareils FDI® a lieu par le biais du Serveur FDI® et est juste transférée par le Serveur de
Communication FDI®.

Pour le Serveur FDI®, un Serveur de Communication FDI® prend la forme d'un appareil qui
prend en charge les Services de Communication FDI® et utilise I'architecture unifiée OPC pour
communiquer. Le Serveur de Communication FDI® peut s'exécuter en local sur le méme
ordinateur que le Serveur FDI® (adaptateur de bouclage) ou a distance sur le terrain
(par exemple, intégré a un contréleur). A l'instar d'un appareil, chaque Serveur de
Communication FDI® est associé a un Paquetage FDI®. Ce Paquetage FDI® est utilisé pour
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créer des Appareils de Communication dans le Modéle d'Information du Serveur FDI® qui
représentent I'accés aux réseaux mis en ceuvre par le Serveur de Communication FDI®.

Le Modéle d'Information d'un Serveur de Communication FDI® est fondé sur le Modéle
d'Information défini dans I'lEC 62769-5. La Figure 5 reproduit la structure de I'Appareil
modulaire et montre comment elle est mappée a I'AddressSpace complet. Les modules
représentent les voies de communication du Serveur de Communication FDI®. La Figure 5
définit les BrowseNames des noeuds.
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Figure 5 — AddressSpace du Serveur de Communication FDI®

Le CommunicationServerType (la racine de ['Appareil Modulaire) est un sous-type de
DeviceType. Le MethodSet contient les méthodes Initialize, Reset, AddComponent et
RemoveComponent. Les méthodes AddComponent et RemoveComponent sont facultativement
présentes lorsque le Serveur de Communication FDI® prend en charge linstanciation
dynamique des éléments dans le dossier SubDevices.
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Tous les sous-appareils sont des instances du ServerCommunicationDeviceType défini
en 7.3.3. Les instances de ServerCommunicationDeviceType (ServerCommDevice) ont un
MethodSet qui peut mettre en ceuvre les méthodes SetAddress, Scan, AddComponent,
RemoveComponent. AddComponent et RemoveComponent sont facultativement présents
lorsque le Serveur de Communication FDI® prend en charge un nombre variable des instances
de ServerCommunicationServiceType.

Les définitions formelles se trouvent en 7.3.2, 7.3.3 et 7.3.4.

7.3.2 CommunicationServerType

7.3.2(1 Généralités

Le GommunicationServerType est un sous-type du DeviceType et fournit les{méthlodes
nécepsaires pour gérer les instances ServerCommunicationDeviceType. (ka  Figure 6
reprdsente la définition de CommunicationServerType qui est formellementcdécrite daps le
Tablg¢au 3 et le Tableau 4.

DeviceType
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ParameterSet

FolderType:
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IEC
Figure 6 — CommunicationServerType

Tableau 3 — Définition de CommunicationServerType

Attribut Valeur
BrowgeName CommunicationServerType
IsAbdtract False
Reférences NodeClass BrowseName DataType TypeDefinition Modellingﬁule

Sous-type du DeviceType défini dans I'lEC 62541-100.

HasComponent Objet MethodSet BaseObjectType Obligatoire

HasComponent Objet ParameterSet BaseObjectType Facultatif

HasComponent Objet SubDevices FolderType Obligatoire
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Tableau 4 — MethodSet de CommunicationServerType

Attribut Valeur

BrowseName MethodSet
IsAbstract False

Références NodeClass BrowseName DataType TypeDefinition ModellingRule
HasComponent Méthode Initialize Obligatoire
HasComponent Méthode Reset Obligatoire
HasClomponent Méthode AddComponent Facultatif
HasClomponent Méthode RemoveComponent Facultatif
Le CpmmunicationServerType et chaque instance de ce Type partagent les mémes Méthodes.

Le N
clien
peuv

Les N
des
comr

met ¢n ceuvre une structure de matériel de communication statique.

Le d
repré

NOTE
avec |

7.3.2

La Méthode Reset est utilisée paur réinitialiser le matériel de communication et le logici

pilotg
de c(

La M
Serv
selor

Géné
maté
raiso

bdeld de ces Méthodes sera fixé et défini dans le présent document (voir Annexe B)

ent utiliser les Nodeld fixés comme Methodld du Service d'appegl.

1éthodes supplémentaires AddComponent et RemoveComponent ajoutent ou suppri
instances de ServerCommunicationDeviceType selon‘Aa structure du matérig
hunication. Ces services ne s'appliquent pas lorsquede. Serveur de Communication

ossier SubDevices contient les instancessde ServerCommunicationDeviceTypg
sentent les modules de communication.

attribut COMPONENT CAN_DELETE défini sur FALSE dans les déclarations du COMPONENT.

.2 Méthode Reset

concerné. Toute communication courante est arrétée immédiatement. Tous les ¢
mmunication passent au/statut "fermé".

éthode Reset né 'doit pas étre présente dans le Modéle d'Information hébergé p
bur FDI®. Le Sérveur FDI® doit étre capable de gérer la procédure d'arrét automatique
les demandes*de communication.

ralement; le fonctionnement du Serveur de Communication FDI® inclut le traiteme
riel €t,du pilote du protocole qui peut étre indépendant de toute structure modulair
h‘/de cette possibilité, la Méthode Reset est mise en place sous
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Communication FDI®, une seule Méthode Reset a été spécifiée.
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La signature de cette Méthode est spécifiée ci-dessous. Le Tableau 5 et le Tableau 6 spécifient

les a

rguments et la représentation AddressSpace, respectivement.
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Signature

Reset (

[out] Int32 serviceError);

Tableau 5 — Arguments de la Méthode Reset

Argument Description

servi

ceError 0: OK
-1: Echec

Tableau 6 — Définition de I'AddressSpace de la Méthode Reset

Attribut Valeur
BrowseName Reset
Références NodeClass BrowseName DataType TypeDefinition ModellingRule
HasPfoperty Variable OutputArguments | Argument[] PropertyType Obligatoirp

7.3.2..3 Méthode Initialize
La M

du S
Para
insta

Afin

néce

relation de communication qui existait auparavant. Un Serveur de Communication
modylaire ne peut initialiser” de maniére souple que les instances

Serv

détegtées.

La Méthode Initialize ne-doit pas étre présente dans le Modéle d'Information hébergé g

Serv

automatiquement selen les demandes de communication humaines.

Le fonctionnement du Serveur de Communication FDI® peut inclure le traitement du matén
du plilote du=protocole qui peut étre indépendant de toute structure modulaire. En raisg

cette

Afin ¢déréduire la complexité de fonctionnement du Serveur de Communication FDI®, une

méth

brveur de Communication FDI® doit utiliser les données de paramétrage hébergées {
meterSet qui est contenu dans l'instance du“*CommunicationServerType et toute
hces de ServerCommunicationDeviceType,

5site de réinitialiser son matériel . de’communication, il doit automatiquement restau

brCommunicationDeviceType pour lesquelles les modifications de configuration on

bur FDI®. Le Serveur FDI® doit étre capable de gérer la procédure de déma

poessibilité, la méthode Initialize est mise en place sous le CommunicationServer]

léthode Initialize sert a initialiser le matériel de comimunication. La fonction d'initialisfation

ar le
5 les

de permettre les modifications de parameétres pendant le fonctionnement, la méthode
Initialize peut étre appelée une nouvellefois. Lorsque le Serveur de Communication

FDI®
erla
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ar le
rage

iel et
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[ype.

ode Initialize a été spécifiée.

seule

La signature de cette Méthode est spécifiée ci-dessous. Le Tableau 7 et le Tableau 8 spécifient

les a

rguments et la représentation AddressSpace, respectivement.
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