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FOREWORD

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

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

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

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

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

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

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

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

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

is redline version of the official IEC Standard allows the user to identify the chang
de to the previous edition IEC 62769-103-4:2020. A vertical bar appears in the marg
erever~a change has been made. Additions are in green text, deletions are

fikethrough red text.

Standardization (ISO) in accordance with conditions determined by agreement between the two organizationg.
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IEC 62769-103-4 has been prepared by subcommittee 65E: Devices and integration in
enterprise systems, of IEC technical committee 65: Industrial-process measurement, control

an

d automation. It is an International Standard.

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

co

nstitutes a technical revision.

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

ed

ition:

a)
b)
c)
d)

e)

Th

Fy
the

Th

TH
ad|
at
de

A

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

Th

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

thq

added DeviceType to ProfinetldentificationT;

added namespace to Annex A and Annex B;

added mapping rule for Device type when running in profile mode;
replaced GSD file with GSDML file, detailing of device type mapping;
added mapping to PA DIM.

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

Draft Report on voting

65E/863/CDV 65E/920/RVE.

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

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

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

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

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

reconfirmed,
withdrawn,

replaced by a revised edition, or

n

in
le

ce

he
to

amaon

(o

ontents. Users should therefore print this document using a colour printer.

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
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THis part of IEC 62769 specifies an FDI®! profile of IEC 62769 for IEC 61784-2_CP'3

IE

2

The following documents are referred to in the text in such a way that some orall of their conte

CO
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C 61784-2_CP3/5 and IEC 61784-2_CP3/6 (PROFINET?).

Normative references

nstitutes requirements of this document. For dated references, only the‘edition cited applig

nt
S.

Fgr undated references, the latest edition of the referenced decument (including any

amendments) applies.

IE

Application layer service definition — Type 10 elements

IE
fo

IE
pr

IE

IE

IE

IE

IE

IE

Pl

C 61158-5-10, Industrial communication networks — Fieldbus specifications — Part 5-1

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

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

C 62541-100:2015, OPC unified architecture — Part 100: Device Interface

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

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

C 62769-5, Field device integration (FDI®) — Part 5: EDJ-Information Model

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

C 62769-7, Field device integration (FDI®) — Part 7: EBi-Communication devices

0:

for

Order No.: 2.122:2008, Specification for PROFIBUS - Device Description and Dev

In

1

FH W 4 QN \/LC 4 Loyl 2NNQ. MQON H P N | 4 DDACIDLIC
Gylauuu = vurummiic r. Oou, VJ. T, uu:_y <UUV0D. UJL/, davdilavitc at VWVWVW.T T\NUT TODUO.VUTTI

FDI is a registered trademark of the non-profit organization Fieldbus Foundation, Inc. This information is give
for the convenience of users of this document and does not constitute an endorsement by IEC of the tradema
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.

n
rk

2 PROFINET is the trade name of the non-profit consortium PROFIBUS & PROFINET International. This information

is given for the convenience of users of this technical report and does not constitute an endorsement by IEC
the trademark holder or any of its products. Compliance does not require use of the trade name. Use of the tra
name requires permission of the trade name holder.
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Pl Order No.: 2.352:2014, GSDML Specification for PROFINET |0; available at
<www.PROFIBUS.com>

3 Terms, definitions, abbreviated terms and-cenventions acronyms

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 61158-5-10,
IEC 61784-2, IEC 61804 (all parts), IEC 62541-100, IEC 62769-2, IEC 62769-4, IEC 62769-5,

FaYate Ya¥al [N el S a Ve e FaY o QrLn.0

Fal O—FZ LDl Ol A A4 1
IEu V27 0I=0, TLLU ULZ70T=7 dllu 7T UTUTT INU.. £.09£.2U TS5 dpPpPly.

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

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

¢ [ ISO Online browsing platform: available at http:www.iso.org/obp

3.2 Abbreviated terms and acronyms

Fdr the purposes of this document, the following abbreviated terms\and acronyms apply:
OcP Discovery and basic configuration protocol (see IEC 61158-5-10)
ONS Domain name system
gHDD Electronic Device Description
HDDL Electronic Device Description{Language (see IEC 61804 (all parts))
GSD General station description/(see Pl Order No.: 2.122:2008)

GSDML GSD markup language*(see Pl Order No.: 2.352:2014)
1P Internet protocol({lETF RFC 791)

yipP User Interface plug-in

yuib Universal unique identifier (see ISO/IEC 11578)

XML Extensible markup language (see REC-xmI-20081126)

4 [ Conventions

4, EDDL syntax

THis{document specifies content for the EDD component that is part of FDI® Communicatipn
P3 r‘kngpc The annr‘ifir‘afinn cantent ||Qing EDDI Q\J/n’rny uses the font Courier New_The EDDIL

syntax is used for method signature, variable, data structure and component declarations.

4.2 XML syntax

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

Example: <xs:simpleType name="ExampleType">
4.3 Capitalizations

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


http://www.profibus.com/nc/downloads/downloads/profile-for-process-control-devices/display
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Some of these terms using an acronym as a prefix for example

e FDI® Client, or
e FDI® Server.

Some of these terms are compound terms such as:

e Communication Servers, or

o Profile for Package.

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

e | ProtocolSupportFile, or

e [ ProtocolType.

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

e [ PROFILE_ID, or
o [ Profinet_PA_Network

5| Profile for PROFINET

5. General

THis profile document to the FDI® specification.ift IEC 62769 specifies the protocol specifics
neleded for FDI® Packages describing Communication Servers, Gateways and Devices.

Fgr Communication Servers this document defines also protocol specifics as these need to pe
considered in the Communication Servers hosted Information Model.

Arinex B defines the XML schemd for Direct Access Services. Annex C provides an overview|of
mapping PROFIBUS standard\parameters to PA DIM.

5.2 Catalog profile
5.2.1 Protocol support file

5.2.1.1 FDI® Device Package

A GSDML(file is a mandatory Attachment for FDI® Device Packages representing PROFINET
0] devices.

Protacaol Qpnrifir attachments are mentioned in the Package (‘n’rnlng as defined in IEC 6276945.
A communication feature list mark-up language (GSDML) file according to
Pl Order No.: 2.352:2014 is a mandatory attachment for FDI® Device Packages representing
PROFINET devices. Table 1 specifies the parameters of ProtocolSupportFile in the FDI® Device
Package.
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Table 1 — ProtocolSupportFile for FDI® Device Packages

Parameter Description

Cc

ontent Type text/xml

R

oot Namespace Empty

S

ource Relationship http://fdi-cooperation.com/2010/relationship/attachment-protocol

Filename According to Pl Order No.: 2.352:2014.

5.]

A
Cq

p.1.2 FDI® Communication Package

5SDML file as specified in ISO 15745-4:2003,/AMD1:2008, is an optional attachment for FD
mmunication Packages representing PROFINET 10O devices. Table 2 specifies t

parameters of ProtocolSupportFile for FDI® Communication Packages.

Table 2 - ProtocolSupportFile for FDI® Communication Packages

|®
he

Parameter Description

ontent Type text/xml

loot Namespace Empty

ource Relationship http://fdi-cooperation.com/2010/relationship/attaehment-protocol

lename According to Pl Order No.: 2.352:2014

5.]

IE
PH

to
T4

p.2 CommunicationProfile definition

C 62769-4 defines a CommunicationProfileT string for the Catalog XML schema. T
ROFINET specific value shall be "profinet*io".

.2.3 Profile device

Profile Package shall provide the catalog values for profile devices, enabling the FDI® Sery
leverage a generic devigce_ description, if a specific one is not available. The definitions
ble 3 focus on catalog €ontent that is vendor independent.

Table 3 — Catalog values for profile devices

er
in

Element Attribute Content

0

ackageType — Profile

=

anufacturer — Empty

(@)

eviceModel —_ Allowed profile identifier values (PROFILE_ID) are provided by PROFIBU
& PROFINET International (Pl). Pl provides and maintains a XML file

\I‘I’UIiIe_IU_I apie) LO[]ldirliﬂg e dbbignmem Ol FRUFILE_TDU 10 pl'(.)lileb.
It is available at <http://www.profibus.com/IM/Profile_ID_Table.xml|>

The file can be downloaded by any engineering or service tool whenever
it's connected to the Internet.

NOTE More information is provided in Pl Order No.: 3.502 (1&M Profile)
and related profile definitions referred therein.

The string format shall be hexadecimal starting with 0x, e.g. ‘0x3D00’.

5.24 Protocol version information

IEC 62769-4 defines an element type named InterfaceT for the Catalog XML schema. The
element type InterfaceT contains an element named Version which is supposed to provide



http://fdi-cooperation.com/2010/relationship/attachment-protocol
http://fdi-cooperation.com/2010/relationship/attachment-protocol
http://www.profibus.com/IM/Profile_ID_Table.xml
https://iecnorm.com/api/?name=54b2d44103b96b0bba84f0a57d1efaa6

-10 - IEC 62769-103-4:2023 RLV © IEC 2023

version information about the applied communication protocol profile. The value has to follow
the IEC 62769-4 defined version information schema defined in the element type VersionT.
Table 4 describes how to apply the currently known protocol versions defined by the non-profit
consortium PROFIBUS & PROFINET International. The general rule is to apply the value “0” for
parts of the version information according to IEC 62769-4 that are not used in currently known
protocol versions.

Table 4 — Version mapping examples

Protocol / Version InterfaceT Version value

PROFINET Version 2.3 2.3.0

NOTE 1 This Table is just an example since this document cannot foresee how
future protocol versions will be defined.

NOTE 2 The currently known PROFINET protocol revision information provides
major and minor version information. Leading zeros are not considered in version
value evaluation since only the actual decimal values are relevant.

5.3 Associating a Package with a device
5.3.1 Device type identification mapping

THe purpose of a device type identification mapping is to edable FDI® host systems to compdre
the scan result against the topology representation in the-Information Model. FDI® host systefs
shall also be enabled to determine the FDI® Deviée Package that fits for a device enfry

contained in the scan result. This will enable the ifser of an FDI® host system to synchronigze
the Information Model with the actual installation.

THe communication server implemented scan,service (defined in 5.6.1.7) provides a scan resplt
thfough an XML document (schema defined in Annex A).

The Gateway implemented scan service (defined in 5.6.2.7) provides a scan result by meaphs
of |the Information Model that contains data structures created from EDD content as specified
in|5.6.2.7.

Cammon for both ways of_presenting the scan result is that scan results contain device type
identification and deviee instance identification.

FI)I® host systerhs)comparing the actual network topology configuration against the topology
representation.in the Information Model shall be enabled to handle the following situations:

a)| The physical Device instance identified at a specific device address is not logically present
in the-Information model (as Instance): Enable the FDI® Host system to find the approprigte
FDJ® Device package according to the device catalogue information.

a) The physical Device instance ideniified by the device address is logically present in the
Information Model (as Instance): Enable the FDI® Host system to compare the device type
information presented in the scan result (see the identification in Clause A.6 and 5.6.2.7)
and the device type specific information of the Instance present in the Information Model.

The FDI® Device package contains device type identification information that can be compared
to the scan result based on the Catalog Schema in IEC 62769-4 which defines the XML element
(simple) type “DeviceModel” and “Manufacturer”. Both types are used in (complex) element
types “Protocol” and “RegDeviceType”.

As a result of the FDI® Package deployment the FDI® Package information is then present in
the Information Model as specified FunctionalGroup Identification containing VendorID and
DevicelD (see 5.4.3).
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If a device is used as a profile device, the DevicelD returned in the scan result does not fit to
the DevicelD within the GSDML. In this case, DeviceType can be used to identify the FDI®

Pa

ckage based on the name of the device in the FDI® Package Catalog.

The mapping between different device identification data sources is described in Table 5. Since
scan results provided by the Communication Server or Gateway can convey data that is
produced by the device (firmware) the device type identification mapping shall be supported by
providing corresponding data in the FDI® Device Package contained Catalog and Information
Model.

Table 5 — Device identification information mapping

HDI® Device Package Information Model Communication Server Gateway provided scan
provided scan result result
Catalog specified type FunctionalGroup: Element (path): COLLECTION
Identification ConnectionPoint/lIdentification | ConnectionPoint.
Manufacturer Browse Name: Attribute: Identification.VendorID
VendorID VendorID
Clatalog specified type FunctionalGroup: Element (path): COLLECTION
) Identification ConnectionPoint/Identification~| ConnectionPoint.
DleviceModel Browse Name: Attribute: Identification.DevicelD
DevicelD DevicelD
5.3.2 Device type revision mapping
IEC 62769-4 envisions a concept that allows determining the compatibility between an FQI®
Device Package and a Device. IEC 62769-4 specifies a life cycle management process bearipg
on a single version information provided for thelentire device.
PROFINET IO related specifications, for:example Pl Order No.: 2.352:2011 (GSDML) and |PI
Ornder No.: 3.502 (I&M), split the device revision into software and hardware related informatign.
THese specifications do not outline cany rules whether the GSD, GSDML or I1&M specifiped
HARDWARE_REVISION is independent from SOFTWARE_REVISION.
THe goal of 5.3.2 is to describe the translation rules between the PROFINET IO related
specifications describingtheir way of providing version information and the IEC 62769-4
splecified way of containing’version information that can be compared against the version repd
frqm the device. The.purpose is to determine compatibility between an FDI® Device Packape

an

d a Device. (Figure "1 depicts the problem).

FDI® PROFINET

1&M: HARDWARE_REVISION
GSDML: HardwareRelease

FDI®

FDI® Profile

H1P |
specified
Device
revision

A

specifed
translation

I1&M: SOFTWARE_REVISION
GSDML: SoftwareRelease

IEC

Figure 1 — Version mapping problem

The firmware of a device implements the data exchange interface which shall be described by
means of the FDI® Device Package content (EDD). A device firmware that implements the GSD,
GSDML or I&M profile enables reading the values SOFTWARE_REVISION a

nd
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HARDWARE_REVISION. The access to these values shall be described in the FDI® Device
Package contained EDD.

Firmware modifications that affect the firmware implemented data exchange interface shall be
reflected in the FDI® Device Package. Such firmware and device description modification shall
be visible in the SOFTWARE_REVISION.

Hardware related modifications shall be captured in the HARDWARE_REVISION value.
Hardware related modifications do not necessarlly require always a flrmware update Thus

FDI® Device Package But |f a hardware mod|f|cat|on requires f|rmware modlflcatlons bath
HARDWARE_REVISION and SOFTWARE_REVISION shall be changed.

The IEC 62769-4 specifies the Catalog schema and an element DeviceVersion which is usged
in[the element type declaration ListOfSupportedDeviceVersions. The value of' DeviceVersipn
shiall be compared to the device provided SOFTWARE_REVISION in order to°determine the

compatibility between an FDI® Device Package and a Device.

The data format for the SOFTWARE_REVISION is a string while theZDeviceVersion expegts
three numbers for major, minor, and revision. Therefore the following rules apply: If the string
has the format <integer>.<integer>.<integer> this is transferred~to” major, minor, and revisipn
(i the same order). <integer> references to simple integer nUmber in the string such as ‘1’|or
‘“12’, not to other representations such as hexadecimal format (e.g. O0x001A). | If
<ipteger>.<integer> is provided, this is transferred to _major and minor and ‘0O’ is used for
reyision. If only an <integer> is provided, this is transferred to major and ‘0’ is used for minor
and revision. A leading character or a leading character and whitespace shall be ignored. Hor
a string in any other format the revision number<shall not be considered to select the corrgct
FDI® package.

5.4 Information Model mapping
5.4.1 ProtocolType definition

This standard refers to IEC 611568 specified protocols as these are relevant to support the
device management related use cases supported through FDI® specifications. The scopelis
limited to data transport from:the Information Model to the device.

Fgr example, the device address management is based on services specified in the IEC 6118
sefries. But since (the address management service is encapsulated by the IEC 62769-7
specified SetAddress service the details of IEC 61158 specified services do not need to pe
known.

THhe protocel type Profinet_|O shall be used to identify the PROFINET 1O communication. The
type Rrofinet 10 is a subtype of the abstract type ProtocolType (IEC 62541-100). Tablg 6
sp‘Fcifies the attributes and their values of the Protocol type Profinet_|O.

Table 6 — Protocol type Profinet_lO

Attribute Value

BrowseName | Profinet_IO

IsAbstract False

References NodeClass | BrowseName ‘ DataType | TypeDefinition | ModellingRule
Subtype of the ProtocolType defined in IEC 62541-100.
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5.4.2 DeviceType mapping

The properties mapping of the DeviceType node is defined in Table 7.

Table 7 — DeviceType Property mapping

Property

PROFINET Mapping

SerialNumber

SERIAL_NUMBER (see Table 8)

RevisionCounter

REV_COUNTER (see Table 8)

Manufacturer

String taken from FDI® package catalog (ManufacturerName from

PackageT)

=

odel

String taken from FDI® package catalog (Name of DeviceTyped, which ig

a localized name)

eviceRevision

Not supported

eviceManual

Not supported

SOFTWARE_REVISION (see Table 8)

D
D
SlftwareRevision
H

ardwareRevision

HARDWARE_REVISION (see Table 8)

5.4.3 FunctionalGroup identification definition

Aq defined in IEC 62541-100:2015, 5.3, each device repfesentation in the FDI® Server host
Information Model shall contain a protocol specific FunctionalGroup named Identification. T

Pdrameters of this FunctionalGroup are defined fore/PROFINET as follows:

Table 8 — PROFINET identification type definition

BrowseName DataType Mandatory/Optional

VendorID Uint16 Mandatory
DevicelD Uint16 Mandatory
ORDER_ID String Mandatory
SERIAL_NUMBER String Mandatory
HARDWARE_REVISION Uint16 Mandatory
SOFTWARE\REVISION String Mandatory
REV_CQUNTER Uint16 Mandatory
PROFILE_ID Uint16 Mandatory
PROFILE_SPECIFIC_TYPE Uint16 Mandatory
IM_VERSION ByteString Mandatory
IM_SUPPORTED Uint16 Mandatory
nn\:innTypn Qh-ing ﬁpfinnal

ed
he

The BaseDataVariable instances shall be created from VARIABLE declarations with identifiers
that correspond to the browse names listed in Table 8 except the attributes VendorIlD and
DevicelD. The related attribute values shall be taken from the GSD file (5.2.1). The element

names VendorID and DevicelD match with the attribute names defined

specification.

in the GSDML
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5.5 Topology elements
5.5.1 ConnectionPoint definition

In order to support different network topology engineering needs related to different protocol
layers used for PROFINET IO the ConnectionPoint type definitions follow the IEC 62769-7 given
recommendations about how to handle address information for protocol layers embedded in
PROFINET I10.

The ConnectionPoint type ConnectionPoint_Profinet 10 shall be used to parameterize
PROFINETtOetworkaccesspoints—The CommectionPoint type Profimet 1O sasubtypeof the
abistract type ConnectionPointType (IEC 62769-5). Table 9 specifies the allowed values ofithe
CqnnectionPoint attributes for the protocol type Profinet_10O.

Table 9 — ConnectionPoint type for Profinet_IO

Attribute Value
BrowseName | Profinet_IO
IqAbstract False
References NodeClass BrowseName DataType TypeDefinition ModellingRul¢g
Slubtype of the ConnectionPointType defined in IEC 62541-100.
HasProperty Variable MAC Octet[6] PropertyType Mandatory
HasProperty Variable IPv4 Octet[4] PropertyType Mandatory
HasProperty Variable DNSNAME Stting PropertyType Mandatory
HasProperty Variable VALID Boolean PropertyType Mandatory

THe ConnectionPoint type Profinet |0 shall‘be described by an EDD element contained inl a
Cammunication Device related FDI® Package that can drive a PROFINET 10 network. Actjal
CgnnectionPoint properties are declared by VARIABLE constructs grouped together in| a
COLLECTION named ConnectionPoint.

Variable MAC is an array of 6 \bytes holding the MAC address. The value is a unique identifjer
aslsigned to network interfaces that support IEEE 802.3 specified communication. The value
can only be read from the“device for example during execution of the scan service.

V3riable IPv4 is anlarray of 4 bytes holding the IP-Address.

NQTE 1 Formatting of an IP-Address results typically in a character string that consists of four “.” separated, 1/.3-
digit decimal numbers (example 128.12.1.15). The EDDL specification according to IEC 61804-3 and IEC 61804-4
dogs not support formatting instructions for the OCTECT type. But since semantics of the VARIABLE definitigns
made in_this“part of IEC 62769 are defined, it is assumed that system can render VARIABLE values accordingly.

V3riable DNSNAME holds the station name. The station name syntax shall follow the Domain
Name System (DNS) related specifications.

NOTE 2 The Domain Name System (DNS) is a hierarchical naming system that translates domain names meaningful
to humans into the numerical identifiers associated with networking equipment for the purpose of locating and
addressing these devices. The specifications of the rules for forming domain names appear in IETF RFC 1035,
IETF RFC 1123 and IETF RFC 2181.

The Variable Valid indicates whether the stored address information is valid.
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COMPONENT ConnectionPoint PROFINET IO

{

}

LABEL "PROFINET IO Connection point";
CAN DELETE FALSE;
PROTOCOL PROFINET;

VARIABLE MAC

{

LABEL "MAC address";
HELP "Unique network visible device identifier";
CLASS DEVICE:

TYPE OCTET (6) ;
HANDLING READ;
CLASS LOCAL;

VARIABLE IPv4

LABEL "IP Address";
HELP "IP v4 address";
CLASS DEVICE;

TYPE OCTET (4) ;
HANDLING READ & WRITE;
CLASS LOCAL;

VARIABLE DNS Name

CQ

5.

A

LABEL "DNS Name";

HELP "Station name";
CLASS DEVICE;

[YPE BITSTRING (256) ;
HANDLING READ & WRITE;
CLASS LOCAL;

[LLECTION ConnectionPoint

[LABEL "PROFINET Connection Bedint data";
MEMBERS

{
CONNECTION POINT MAE,\MAC;
CONNECTION_POINT_IPV4, IPv4;
CONNECTION POINTGDNS NAME, DNS Name;
}

b.2 Communication Device definition

cording to IEC 62769-7. each FDI® Communication Package shall contain an EDD elem

nt

describing the device. The following EDDL source code is an example describing a
Communication Server.
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COMPONENT PROFINET Communication Server
{
LABEL "PROFINET communication server";
PRODUCT URI "urn:PROFIBUS International: PROFINET Communication Server";
CAN DELETE TRUE;
CLASSIFICATION NETWORK COMPONENT;
COMPONENT RELATIONS
{
PROFINET Communication Device Setup

}

COMPONENT RELATION PROFINET Communication Device Setup

LABEL "Relation between Device and communication device";
RELATION_TYPE CHILD_COMPONENT;
COMPONENTS
{
PROFINET Communication Device{AUTO CREATE 1;}
}
MINIMUM NUMBER 1;
MAXIMUM NUMBER 2;

Adcording to IEC 62769-7, each FDI® Communication Packageshall contain at least one EIDD
el¢ment describing at least one communication device component. The following EDDL source
code example shows how to describe a PROFINET 10 communication device:

COMPONENT PROFINET Communication Device

{

LABEL "PROFINET communication device";

CAN DELETE TRUE;

CLASSIFICATION NETWORK COMPONENT;

COMPONENT_RELATIONS

{
Profinet Service Provider Relation

}

COMPONENT RELATION Profinet Service Provider Relation

LABEL " Relation to gommunication service provider ";
RELATION_TYPE CHILD_COMPONENT;
COMPONENTS
{
PROFINET_Service_Provider{AUTO_CREATE 1;1}
}
MINIMUM NUMBER 1;
MAXIMUM_NUMBER 2;
}

Inlan’aetual communication device, the value “Profinet_Service_Provider” needs to be adapted
according to the identifier of the COMPONENT declaration that describes the communicatipn
service provider.

5.5.3 Communication service provider definition

According to IEC 62769-7, each FDI® Communication Package shall contain at least one EDD
element describing at least one communication service provider component. The following
EDDL source code example shows how to describe a PROFINET IO communication service
provider component.

The component reference (ConnectionPoint PROFINET _IO) corresponds to the related
connection point definitions given in 5.5. The attribute BYTE_ORDER value is to be set
according to the protocol.
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COMPONENT PROFINET Service Provider
{
LABEL "PROFINET communication service provider";
CAN DELETE TRUE;
CLASSIFICATION NETWORK COMMUNICATION SERVICE PROVIDER;
COMPONENT RELATIONS
{
PROFINET Service Provider Connection Point Relation
}
BYTE ORDER BIG ENDIAN;

MPONENT RELATION PROFINET Service Provider Connection Point Relation

LABEL "Relation between communication service provider and connection
RELATION TYPE CHILD COMPONENT;
ADDRESSING {DNS Name}
COMPONENTS
{
ConnectionPoint PROFINET IO{ AUTO CREATE 1;}
}
MINIMUM NUMBER 1;
MAXIMUM NUMBER 1;

—

pointls

5.9.4 Network definition
Ageorcine—te =0 EOTE0 T socn =0l Conmpnnlention Do lmen cpalleoninin of loset ons S0
ele¢ment |EC 62769-7 describing network configuration constraints using the compongnt
construct.
COMPONENT Network PROFINET
{

LABEL "PROFINET IO Network";

CAN DELETE TRUE;

CLASSIFICATION NETWORK COMPONENT;

COMPONENT RELATIONS

{

PROFINET IO Network Conhection Point Relation

}
}
COMPONENT RELATION PROEINET IO Network Connection Point Relation

LABEL "Relatien_between network and connection point";
RELATION_TYPE CHILD_COMPONENT;
ADDRESSING.{DNS Name}
COMPONENTS
{
CormectionPoint PROFINET IO
}
}

5.6 Methods
5.6.1 Methods for FDI® Communication Servers
5.6.1.1 General

The Communication Server contained Information Model shall implement services according to

the method signatures described in 5.6.1.
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Signature:
Connect (
[in] ByteString CommunicationRelationId,
[in] String DNSNAME,
[in] UIntlo6 DevicelD,
[in] UIntlo6 VendorID,
[

out] Int32

ServiceError) ;

Tgble 10 provides the description of the arguments.

Table 10 — Method Connect arguments

Argument

Description

CommunicationRelationld

The argument value contains the nodeld of the ConnectionPoint representing
the connection between a device and a physical network-which is directly
connected to the communication server hardware. The nodeld allows finding
the direct parent-child relation.

DNSNAME

The argument name shall match with the corfesponding attribute name
defined for the ConnectionPoint which is described by a corresponding EDD
element specified in 5.5. The argument.value holds the device’s network
address.

DevicelD

The argument value holds the manufacturer defined device identification
number. (See GSDML “Attributes of element Deviceldentity”.)

VlendorID

The argument value holds the"PNO defined manufacturer identification
number. (See GSDML “Attributes of element Deviceldentity”.)

SlerviceError

0: OK / execution finished, connection established successfully
-1: Connect Failed,/ canceled by caller

-3: Connect Failed / device not found

-4: ConnectFailed / invalid device address

-5: Connect Failed / invalid DevicelD

-6: €onnect Failed / invalid ManufacturerlD

Remarks: The ConnectionPoi

than used for the connect service. The reason is that any exchange of record data with t

device requires that-address

DNSNAME is sufficient to address the device. The MAC address could be used for device ty
and instance wverification purpose but this has been already done during the addre

asjsignment,

5.6.1.3 Disconnect

nt defined for PROFINET IO holds more address attribute values

assignment is completed. Once address assignment is done t

he
he
pe
Ss

Sighature:
Disconnect (
[in] ByteString CommunicationRelationId,

[out] Int32

ServiceError)

Table 11 provides the description of the arguments.
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Table 11 — Method Disconnect arguments

Argument Description

CommunicationRelationld The argument value contains the nodeld of the ConnectionPoint representing
the connection between a device and a physical network which is directly
connected to the communication server hardware. The nodeld allows to find
the direct parent-child relation.

ServiceError 0: OK / disconnect finished successfully

-1: Disconnect Failed / no existing communication relation

2. _Discorhect-Eailed/linvalidceommunicaticonrelaticon-identifier

5.6.1.4 Transfer

Signature
Trhansfer (
[in] ByteString CommunicationRelationId,
[in] String OPERATION,
[in] UIntl6 SLOT,
[in] UIntlo SUBSLOT,
[in] UIntl6 INDEX,
[in] UInt32 API,
[in] ByteString REQUEST,

[out] ByteString REPLY,
[out] ByteString RESPONSE CODES
[out] Int32 ServiceError);

Tgble 12 provides the description of the arguments:
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Table 12 — Method Transfer arguments

Argument Description

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

OPERATION The argument value indicates the data transfer direction. Allowed values are
“READ” and “WRITE”.

SLOT The argument name shall match with the corresponding COMMAND —
attribute name SLOT. The argument value shall come from the attribute value
of COMMAND — attribute SLOT of the corresponding COMMAND that shall bg
processed.

SUBSLOT The argument name shall match with the corresponding COMMAND <
attribute name SUBSLOT. The argument value shall come from thelattribute
value of COMMAND - attribute SUBSLOT of the corresponding COMMAND
that shall be processed.

INDEX The argument name shall match with the corresponding COMMAND —
attribute name INDEX. The argument value shall come from attribute value of
COMMAND - attribute INDEX of the corresponding COMMAND that shall be
processed.

API The argument is not supported by current COMIMAND description. The default
value for this argument is 0.

REQUEST The argument name shall match with the carresponding COMMAND sub-
element name REQUEST. The byte stream submitted trough the argument is
created from definitions provided by‘the REQUEST element of the
corresponding COMMAND that shall'be processed.

REPLY The argument name shall match with corresponding COMMAND sub-element
name REPLY. The byte stream returned by this argument applies to
definitions provided by the REPLY element of the corresponding COMMAND
that shall be processed.

RESPONSE_CODES The argument nameishall match with the COMMAND sub-element name
RESPONSE_CODES. The argument value conveys the PROFINET specific
communication'service response bytes.

SlerviceError 0: OK / execution finished

-1: Transfer Failed / canceled by caller

-3:Transfer Failed / no existing communication relation

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

-6: Transfer Failed / invalid receiveData formatProfinet

5.6.1.5 GetPublishedData

This method'is not supported by PROFINET 10.

5.6:1<6 SetAddress

Signature

SetAddress (
[in] byte[6] MAC,
[in] byte[4] Iip,
[in] String DNSNAME,
[in] byte[4] SubnetMask,
[in] byte[4] Gateway,
[out] Int32 ServiceError);

Table 13 provides the description of the arguments.
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Table 13 — Method SetAddress arguments

Argument Description

MAC The argument value holds the unique identifier of a device. The argument
name matches with the name of Topology elements

ConnectionPoint property MAC is defined in Table 9.

IP The argument value holds the new IP address for a device. The argument
name matches with the name of the Topology elements

ConnectionPoint property IP is defined in Table 9.

DINSNAME The argument value holds the new DNSNAME (station name) for a device.
The argument name matches with the name of the Topology elements

ConnectionPoint property DNSNAME is defined in Table 9.

SlubnetMask The argument value holds the new SubnetMask (station name) férla-device.
The argument name matches with the name of the Topology elements

ConnectionPoint property SubnetMask is defined in Table 9\

QGateway The argument value holds the new Gateway (station name) for a device. The
argument name matches with the name of the Topology’elements
ConnectionPoint property Gateway is defined in~Table 9.

SlerviceError 0: OK / execution finished successfully

-1: SetAddress Failed / canceled by caller

-3: SetAddress Failed / not initialized

-4: SetAddress Failed / not conngcted to a network

-5: SetAddress Failed / no dévice found responding to MAC
-6: SetAddress Failed / dupliCate address error

-7: SetAddress Failed\Adevice did not accept new address

-8: SetAddress Failed / invalid argument MAC
-9: SetAddress\Failed / invalid argument IP
-10: SetAddress Failed / invalid argument DNSNAME

-11: SetAddress Failed / invalid argument SubnetMask
-12: SetAddress Failed / invalid argument Gateway

<13: SetAddress Failed / not possible in status connected

—

THe service SetAddress corresponds with the IEC 61158-5-10 specified DCP ASE service s¢t.

5.6.1.7 Scan

The method<sighature specified in IEC 62769-7 applies. The corresponding topologyScanResplt
schema is._specified in Annex A. The scan service maps to the PROFINET IO DCP A$E
specified\service Identify according to IEC 61158-5-10.

5.6-+-8—ResetScan

The method signature specified in IEC 62769-7 applies.

5.6.2 Methods for Gateways
5.6.2.1 General

The methods signatures defined in 5.6.2 shall apply. The methods shall be implemented in the
EDD element (IEC 62769-4) contained in a Gateway related FDI® Package containing the
communication device definitions.
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5.6.2.2 Connect

Subclause 5.6.2.2 describes the PROFINET Gateway specific implementation of the service
Connect specified in IEC 62769-7.

METHOD BeginConnect (

DD STRING CommunicationRelationId,
DD STRING DNSNAME,

unsigned int DevicelID,

unsigned int VendorID,

unsigned long ServicelD,

unsigned long &DelayForNextCall,

long &ServiceError)

PCCESS ONLINE;
DEFINITION{<Gateway specific implementation>}

ME[THOD EndConnect (

DD _STRING CommunicationRelationId,
unsigned long ServicelD,

unsigned long &DelayForNextCall,

long &ServiceError)

PCCESS ONLINE;
DEFINITION{<Gateway specific implementation>}

ME[THOD CancelConnect (

DD _STRING CommunicationRelationId,
unsigned long ServicelD,
long &ServiceError)

ACCESS ONLINE;
DEFINITION{<Gateway specific implementation>}

Tgble 14 provides the description ofithe arguments.
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Table 14 — Method Connect arguments

Argument Description

CommunicationRelationld | The argument value contains the nodeld of the ConnectionPoint representing the
connection between a device and a physical network which is directly connected to
the communication server hardware. The nodeld allows finding the direct parent-
child relation.

DNSNAME The argument name shall match with the corresponding attribute name defined for
the ConnectionPoint which is described by a corresponding EDD element specified
in 5.5. The argument value holds the device’s network address.

evicelD The argument value holds the manufacturer defined device 1dentification number.
(See GSDML “Attributes of element Deviceldentity”.)

ViendorID The argument value holds the PNO defined manufacturer identification number.
(See GSDML “Attributes of element Deviceldentity”.)

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

DielayForNextCall The value specifies a delay time in ms to limit the EndConnect invocation cycle that
shall not be faster than specified in the argument value.

SlerviceError 1: OK / function started asynchronously, result has to bepolled with EndConnect
0: OK / execution finished, connection established/successfully
-1: Connect Failed / canceled by caller
-2: Call Failed / unknown Serviceld
-3: Connect Failed / device not found
-4: Connect Failed / invalid device address
-5: Connect Failed / invalid DevicelD
-6: Connect Failed / invalid ManufacturerlD

5.6.2.3 Disconnect

Su
Sp|

ME

Al

5.

ecified in IEC 62769-7.
THOD Disconnect (
DD_STRING Commun¥cationRelationId,

long &ServiceError)

ACCESS ONLINE;
DEFINITION{<Gafeway specific implementation>}

the arguments of the Disconnect method are described in Table 11.

5.2.4 Transfer

Su

belause 5.6.2.4 describes the PROFINET specific implementation of the service Trans

sp

ME

ecified in IEC 62769-7.

THOD BeginTransfer (
DD STRING CommunicationRelationId,
DD STRING OPERATION,
unsigned short SLOT,
unsigned short SUBSLOT,
unsigned short INDEX,
unsigned long API,
DD_STRING REQUEST,
DD STRING &REPLY,
DD_STRING &RESPONSE_CODES,
unsigned long Serviceld,
unsigned long &DelayForNextCall,
long &ServiceError)

bclause 5.6.2.3 describes the PROFINET specific implementation of the service Disconnegct

er
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DEFINITION{<Gateway specific implementation>}

}

METHOD EndTransfer (
DD STRING
DD STRING
DD STRING

CommunicationRelationId,
&REPLY,
&RESPONSE CODES,

unsigned long Serviceld,
unsigned long &DelayForNextCall,

long

&ServiceFrror)

NCCESS ONLINE;

ME[THOD CancelTransfer (
CommunicationRelationId,
unsigned long Serviceld,
&ServiceError)

DD _STRING
long

NCCESS ONLINE;

T4ble 15 provides the description of the arguments.

DEFINITION{<Gateway specific implementation>}

DEFINITION{<Gateway specific implementation>}

Table 15 — Method Transfer arguments

Argument

Description

ClommunicationRelationld

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

CQPERATION

The argument value indicates data transfer direction. Allowed values are “READ”
and “WRITE”.

S|LOT

The argumentiname shall match with the corresponding COMMAND - attribute
name SLQOT) The argument value shall come from the attribute value of COMMANID
— attribute”SLOT of the corresponding COMMAND that shall be processed.

SJUBSLOT

Thelargument name shall match with the corresponding COMMAND - attribute
name SUBSLOT. The argument value shall come from the attribute value of
COMMAND - attribute SUBSLOT of the corresponding COMMAND that shall be
processed.

The argument is not supported by the current COMMAND description. The default
value for this argument is 0.

INDEX

The argument name shall match with the corresponding COMMAND - attribute
name INDEX. The argument value shall come from the attribute value of
COMMAND - attribute INDEX of the corresponding COMMAND that shall be
processed.

REQUEST

The argument name shall match with the corresponding COMMAND sub-element

aolEo
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definitions provided by the REQUEST element of the corresponding COMMAND
that shall be processed.

REPLY

The argument name shall match with the corresponding COMMAND sub-element
name REPLY. The byte stream returned by this argument applies to definitions
provided by the REPLY element of the corresponding COMMAND that shall be
processed.

RESPONSE_CODES

The argument name shall match with the COMMAND sub-element name
RESPONSE_CODES. The argument value conveys the PROFINET specific
communication service response bytes.

Serviceld

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

DelayForNextCall

The value specifies a delay time in ms to limit the EndTransfer invocation cycle that
shall not be faster than specified in the argument value.
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Argument Description

ServiceError 1: OK / function started asynchronously, result has to be polled with EndTransfer
0: OK / execution finished

-1: Transfer Failed / canceled by caller

-2: Call Failed / unknown service ID

-3: Transfer Failed / no existing communication relation.

-4: Transfer Failed / invalid communication relation identifier

-5: Transfer Failed / invalid sendData content

-6: Transfer Failed / invalid receiveData formatProfinet

.6.2.5 GetPublishedData

THis method is not supported in PROFINET.

.6.2.6 SetAddress

Sybclause 5.6.2.6 describes the PROFINET specific implementation'of the service SetAddre
specified in IEC 62769-7.

ME[THOD BeginSetAddress (

DD STRING MAC,

DD STRING IP,

DD STRING DNSNAME,

DD _STRING SubnetMask,
DD STRING Gateway,

unsigned long Serviceld,
unsigned long &DelayForNextCall,
long &ServiceError)

NCCESS ONLINE;
DEFINITION{<Gateway specific impdementation>}

ME[THOD EndSetAddress (

unsigned long Servdceld,
unsigned long &DélayForNextCall,
long &ServiceError)

PCCESS ONLINE;
DEFINITION{<Gateway specific implementation>}

ME[HOD CancelSetAddress (

}

wnsigned long Serviceld,
long &ServiceError)

CCESS ONL INE

DEFINITION{<Gateway specific implementation>}

Table 16 provides the description of the arguments.
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Table 16 — Method SetAddress arguments

Argument Description

MAC The argument value holds the unique identifier of a device. The argument name
matches with the name of Topology elements

ConnectionPoint property MAC is defined in Table 9.

IP The argument value holds the new IP address for a device. The argument name
matches with the name of Topology elements

ConnectionPoint property IP is defined in Table 9.

DINSNAME The argument value holds the new DNSNAME (station name) for a device. The
argument name matches with the name of Topology elements

ConnectionPoint property DNSNAME is defined in Table 9.

SlubnetMask The argument value holds the new SubnetMask (station name) for a device. The
argument name matches with the name of Topology elements

ConnectionPoint property SubnetMask is defined in Table 9.

QGateway The argument value holds the new Gateway (station name)for.a device. The
argument name matches with the name of Topology elemeénts
ConnectionPoint property Gateway is defined in Table 9.

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

DlelayForNextCall The value specifies a delay time in ms to limit.the EndTransfer invocation cycle that
shall not be faster than specified in the argument value.

SlerviceError 1: OK / function started asynchronously, result has to be polled with

EndSetAddress

0: OK / execution finished sugtessfully

-1: SetAddress Failed / canceled by caller

-2: Call Failed / unknown service ID

-3: SetAddress Failed\/ not initialized

-4: SetAddress Eailed / not connected to a network

-5: SetAddress Failed / no device found responding to MAC
-6: SetAddress Failed / duplicate address error
-7..SetAddress Failed / device did not accept new address

-8..SetAddress Failed / invalid argument MAC
-9: SetAddress Failed / invalid argument IP
-10: SetAddress Failed / invalid argument DNSNAME

-11: SetAddress Failed / invalid argument SubnetMask
-12: SetAddress Failed / invalid argument Gateway

-13: SetAddress Failed / not possible in status connected

5.6.2.7 Scan

The method signature specified in IEC 62769-7 applies. The PROFINET gateway business logic
shall create the scan result following IEC 62769-7. The following definitions shall be present in
the COMPONENT declaration that holds the definitions for a communication device. The data
structure corresponds to the data structure defined in the XML schema described in Annex A.
The SCAN_LIST attribute inside COMPONENT declaration shall refer to LIST
TopologyScanResult.



https://iecnorm.com/api/?name=54b2d44103b96b0bba84f0a57d1efaa6

IEC 62769-103-4:2023 RLV © IEC 2023

VARIABLE mDNSName

{
LABEL "Device station name";
TYPE BITSTRING (256) ;
CLASS LOCAL;

VARIABLE mMAC
{

LABEL "Device MAC Address";
TYPE OCTET(6) ;

— 27 —

CLASS LOCAL;

VARIABLE mIPv4

LABEL "Device IP Address";
TYPE OCTET (4) ;

CLASS LOCAL;

VARIABLE mSubnetMask

LABEL "Subnet mask";

TYPE OCTET (4) ;

CLASS LOCAL;

VARIABLE mGateway

LABEL "Gateway IP Address";
TYPE OCTET (4) ;

CLASS LOCAL;

VARIABLE mVendorID

[LABEL "Manufacturer identification";

TYPE UNSIGNED INTEGER (4);
CLASS LOCAL;

VARIABLE mDeviceID

[YPE UNSIGNED ANTEGER (4) ;
CLASS LOCAL;
COLLECTIQN _ProfinetIdentificationType

MEMBERS
{

LABEL "Manufactuxer’s Device identification";

VendorID, mVendorID;
DeviceID, mDevicelD;

COLLECTION ConnectionPoint
{
MEMBERS
{
MAC, mMAC;
IPv4, mIPv4;
DNSName, mDNSName;
SubnetMask, mSubnetMask;
Gateway, mGateway;

Identification, ProfinetIdentificationType;
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LIST Network
{

TYPE ConnectionPoint;

}

5.6.2.8 ScanNext

The method signature specified in IEC 62769-7 applies. The PROFIBUS gateway business Iogl;ic
shiall create the scan result following IEC 62769-7. Method ScanNext stores the result into,dgta

stfuctures described for the method Scan (5.6.2.7).
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Annex A
(normative)

Topology scan schema

A.1 General

The topology scan result schema specified in Annex A describes the PROFINET specific format

M

Il
e
neric matching between physical devices connected to the network and the FDI®.Sérjer

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

9
h

osted Information Model.

A2 Target Namespace

T

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

¥s:schema
xmlns:PI="http://PI/2012/FDI/PROFILE/PROFINETH
xmlns:xs="http://www.w3.0rg/2001/XMLSchema'
targetNamespace="http://PI/2012/FDI/PROFILE/PROFINET"
elementFormDefault="unqualified" versiofA="1.1.0">

AJ3 Network

ThHe subsequent element is used to return the scan result corresponding to the Informati
Model described in IEC 62769-5.

THe XML schema for a Network elemént is:

<

Hs:element name="Network™ type="PI:ProfinetNetworkT"/>

Al4 ProfinetNetworkT

ThHe XML schema.for)a ProfinetNetworkT type is:

<

<

dqs:complexType name="ProfinetNetworkT">
<xs:geguence maxOccurs="unbounded">
<xS:element name="ConnectionPoint"
type="PI:ProfinetConnectionPointT"/>
</xs:sequence>

on

XS :COmMplexXType

The elements of a ProfinetNetworkT type are described in Table A.1.

Table A.1 — Elements of ProfinetNetworkT

Element Description

ConnectionPoint The ConnectionPoint element holds the address and identification of the
network connected device that has been found during bus scan operations.
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A.5 ProfinetConnectionPointT
The XML schema for a ProfinetConnectionPointT type is:

<xs:complexType name="ProfinetConnectionPointT">
<xs:sequence>

<xs:element name="Identification"

type="PI:ProfinetIdentificationT"/>

</xs:sequence>
<xs:attribute name="MAC" tvpe="PI:MACT" use="required"/>
<xs:attribute name="IPv4" type="PI:IPv4T" use="optional"/>
<xs:attribute name="DNSName" type="PI:DNSNameT" use="optional"A>
<xs:attribute name="SubnetMask" type="PI:IPv4T" use="optional“/>
<xs:attribute name="Gateway" type="PI:IPv4T" use="optionally>
</|[xs:complexType>

THe attributes of a ProfinetConnectionPointT type are described in Table A2!

Table A.2 — Attributes of ProfinetConnectionPaintT

Attribute Description
MAC The attribute value holds the devices MAC address.
IPv4 The attribute value holds the IP/V4 ‘address.
DINSname The attribute holds the station,name formatted after the "Domain Name
System" (DNS).
SljubnetMask The attribute value holds(the’IP/V4 subnet mask.
QJateway The attribute value holds the IP/V4 address of the gateway.

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

Table A.3 — Elements of ProfinetConnectionPointT

Element Description
Identification The Identification element holds the device type identification information of
the network connected device that has been found during bus scan
operations.

Al6 ProfinetldentificationT

THhis type declaration corresponds partially to the "FunctionalGroup Identification".
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The XML schema for a ProfinetldentificationT type is:

<xs:complexType name="ProfinetIdentificationT">

<xs:attribute name="VendorID" type="PI:Hex4DigitT" use="required"/>

<xs:attribute name="DeviceID" type="PI:Hex4DigitT" use="required"/>

<xs:attribute name="ORDER ID" type="xs:string" use="optional"/>

<xs:attribute name="SERIAL NUMBER" type="xs:string"
use="optional"/>

<xs:attribute name="HARDWARE REVISION" type="xs:unsignedShort"
use="optional"/>

XS:attIlbUte name="SOFIWARE REVISIONT tType—- "X5:5Cr1ing
use="optional"/>

<xs:attribute name="REV COUNTER" type="xs:unsignedShort"
use="optional"/>

<xs:attribute name="PROFILE ID" type="xs:unsignedShort"
use="optional"/>

<xs:attribute name="PROFILE SPECIFIC TYPE" type="xs:unslhgnedShort"
use="optional"/>

<xs:attribute name="IM VERSION" type="xs:string" usg~Yoptional"/>

<xs:attribute name="IM SUPPORTED" type="xs:umgignedShort"

use="optional"/>

<xs:attribute name="DeviceType" type="xs:string'™ use="optional">

</|[xs:complexType>
THe attributes of a ProfinetldentificationT type are described”in Table A.4.
Table A.4 — Attributes of ProfinetldentificationT
Attribute Description

VlendorID The attribute value contains the vendor specific part of the device identification
number (DeviceldentNumber) as defined in IEC 61158-5-10. The attribute
corresponds to the.GSDML defined attribute "VendorID".

DievicelD The attribute(value contains the device specific part of the device identification
number (DeviceldentNumber). The attribute corresponds to the GSDML defined
attribute™DevicelD".

QRDER_ID Seé\Fable 8

SERIAL_NUMBER See Table 8

HARDWARE_REVISION See Table 8

SIOFTWARE_REVISIQN See Table 8

REV_COUNTER See Table 8

PROFILE_ID See Table 8

PIROFILELSPECIFIC_TYPE See Table 8

IM_VERSTON See Table 8

IMNSYPPORTED See Table 8

DeviceType See Table 8

DeviceType shall only be used, if FDI® Technology version of the FDI® Server
and the FDI® Communications server is greater or equal to 1.3.0.
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A.7 MACT

The XML schema for a MACT type is:

<xs:simpleType name="MACT">
<xs:restriction base="xs:string">
<xs:pattern value="([0-%9a-fA-F][0-9a-fA-F]:) {5} ([0-9a-fA-F] [0~
9a-fA-F])"/>
</xs:restriction>
</xs:simpleType>

A8 IPv4AT
ThHe XML schema for an IPv4T type is:

<Hs:simpleType name="IPv4T">
<xs:restriction base="xs:string">
<xs:pattern value=" ((25[0-5]112[0-4]1[0-9]1[01]2%0~9]12[0-
91)\.) {3} (25[0-5112[0-4]1[0-911[01]12[0-9]12[0-91)"/>
</xs:restriction>
</xs:simpleType>

A9 IPv6T

THe XML schema for an IPv6T type is:

<Hs:simpleType name="IPveT">

<xs:restriction base="xs:stridng">

<xs:pattern value="(([A-Ea*~f0-9]{1,4}:){7}[A-Fa-f0-91{1,4})"/>
</xs:restriction>

</xs:simpleType>

A{10 DNSNameT
ThHe XML schema forsas\DNSNameT type is:

<Hs:simpleTypg name="DNSNameT">
<xs:restit'iction base="xs:string">
<xgpattern value="[0-9a-zA-2] ([0-9a-zA-Z\-]1{0,61}[0-9a-zA-
Z1)?2(\.[0-9a-zA-Z] ([0-%a-zA-Z\-]1{0,61}[0-%9a-zA-Z])?)*"/>
<Axg:restriction>
</NrsvsimpleType>

A.11 Hex4DigitT
The XML schema for a Hex4DigitT type is:

<xs:simpleType name="Hex4DigitT">
<xs:restriction base="xs:string">
<xs:pattern value="[0][x][0-9a-fA-F]{1,4}"/>
</xs:restriction>
</xs:simpleType>
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B.

Annex B
(normative)

Transfer service parameters

1 General

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

di
b
in

Int

pr
fol

B

Th
Cl

TH
fu

Th

<

Th
fu

Th

B.

/2 Target Namespace

/3 sendData

{4 receiveData

tween a device and a UIP is not reflected in the Information Model. The IEC 62769-6 defin
erface IDirectAccess corresponds to the IEC 62769-2 specified Direct Access Service
erface IDirectAccess defined functions BeginTransfer and EndTransfer need (to ‘conyv
btocol specific information. The protocol specifics shall be captured in an XML document. T
lowing specifies the XML document schema.

huse A.2.

e element described in the following contains data-to be submitted through the IDirectAcce]
nction BeginTransfer defined argument sendData:

e XML schema for a sendData element is:

s:element name="sendData" typ&="PI:TransferSendDataT"/>

e element described in thefollowing contains data that is returned through the IDirectAcce
hction EndTransfer defined return value.

e XML schema_for)a receiveData element is:

s:elemenfiname="receiveData" type="PI:TransferResultDataT"/>

5 (TransferSendDataT

e target namespace defined for the transfer service parameters) document is defined|i

ed
ed
S,
ey
he

ISS

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

de

fined argument sendData.

er
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e XML schema for a TransferSendDataT type is:

s:complexType name="TransferSendDataT">
<xs:attribute name="OPERATION" type="PI:OperationT"
use="required"/>

<xs:attribute name="SLOT" type="xs:unsignedShort" use="required"/>

<xs:attribute name="SUBSLOT" type="xs:unsignedShort"
use="required"/>

<xs:attribute name="INDEX" type="xs:unsignedShort" use="required"/>

<xs:attribute name="API" type="xs:unsignedInt" use="required"/>

Xs:iadaltltribute name="RKEQUEST type="XsihexXxblnary use="requlired

</|[xs:complexType>
THe attributes of a TransferSendDataT type are described in Table B.1.
Table B.1 — Attributes of TransferSendDataT
Attribute Description
QPERATION The attribute corresponds to the Transfer method argumént’ OPERATION.
SLOT The attribute corresponds to the Transfer method argument SLOT.
SUBSLOT The attribute corresponds to the Transfer method‘argument SUBSLOT.
INDEX The attribute corresponds to the Transfer method argument INDEX.
API The attribute corresponds to the Transfer’imethod argument API.
REQUEST The attribute corresponds to the Transfer method argument REQUEST.
B/6 TransferResultDataT
A complex type that defines the servicesparameter data format that shall be applied to Transfer

dedfined receivedData return value.

Th

Th

e XML schema for a TransferResultDataT type is:

s:complexType name="TransferResultDataT">
<xs:attribute name="REPLY" type="xs:hexBinary" use="required"/>
<xs:attribufeiname="RESPONSE CODES" type="xs:hexBinary"
use="required" />
xs:complexType>

e attriblites of a TransferResultDataT type are described in Table B.2.

Table B.2 — Attributes of TransferResultDataT

Attribute Description

R

EPLY The attribute corresponds to the Transfer method argument REPLY.

R

ESPONSE_CODES The attribute corresponds to the Transfer method argument RESPONSE_CODES.
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B.7 OperationT
A simple type that defines possible service operations.
The XML schema for an OperationT enumeration type is:

<xs:simpleType name="OperationT">
<xs:restriction base="xs:string">
<xs:enumeration value="READ"/>

NI T oIy
g}

EE 1
ST e TraTTTo egumvy LA g e

</xs:restriction>
</xs:simpleType>
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Annex C
(informative)

pping to PA DIM
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FCG TS62769-8 specifies how the internal view of a device model represented by the EDD can

parameters defined in PROFIBUS PA Profile 3.02 and PROFIBUS/PROFINET Profil

cj2

DIM.

Mapping table

usled.

Tgble C.1 specifies the parameters, for which a direct mapping exists. O@
exfample the manufacturer cannot be mapped directly. In these cas@fnapping tables can

(Lgtb
D
$e)

/\

Table C.1 — Mapping from PN standard par@e@ers to PA DIM

1

r parameters as

or
be

Usage

PA-DIM BrowsePath

V
IEC 61987 CDK

Mapping PROFIBUS PA Profile
4.0

Identification

SerialNumber

0112/2///619}8\@951#007

PB.IM_Serial_Number

Identification

HardwareRevision

0112/2///Q\9\§MBA926#006

PB.HARDWARE_REVISION

Identification

SoftwareRevision

N
0112/2}@987#A BA601#006

PB.SOFTWARE_REVISION

Identification

RevisionCounter

013@5?//61 987#ABNB03#001

PB.IM_Revision_Counter

Identification

ProductCode

§\ 1"2/2///61 987#ABA300#006

PB.OrderID

Dgvice)

a&Q

Agsetld (User Tag of |Assetld A‘\K’ 0112/2///61987#ABA038#003 | IM_Tag_Location
D¢vice) (o)
A"
D¢viceHealth DeviceHea{I}Q. 0112/2///161987#ABN972#001 [NE107_STATUS
\J
Administration Displa(t??guage 0112/2///61987#ABN597#001 | PB.LANGUAGE
e
Administration DKteO,fLastChange 0112/2///161987#ABN604#001 | LATEST_CHANGE
N
Identification ‘@isionCounter 0112/2///61987#ABN603#001 | PB.IM_Revision_Counter
Agsetld (User T Assetld 0112/2///61987#ABA038#003 | IM_Tag_Location

o

D
<</Q
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FOREWORD

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

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

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

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

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

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

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

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

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

C 62769-108-4 has been prepared by subcommittee 65E: Devices and integration

d automation. It is an International Standard.

Standardization (ISO) in accordance with conditions determined by agreement between the two organizationg.
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is.third edition cancels and replaces the second edition published in 2020. This editi

co

nstitutes a technical revision.

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

ed
a)
b)
c)
d)
e)

ition:

added DeviceType to ProfinetldentificationT;

added namespace to Annex A and Annex B;

added mapping rule for Device type when running in profile mode;
replaced GSD file with GSDML file, detailing of device type mapping;

added mapping to PA DIM.
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T

he text of this International Standard is based on the following documents:
Draft Report on voting
65E/863/CDV 65E/920/RVC

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

Thetanguageusedforthe-developmentot-thistnternational-StandardisEnghsh
This document was drafted in accordance with ISO/IEC Directives, Part 2, and develéopéed|in
acicordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement)-available
at|www.iec.ch/members_experts/refdocs. The main document types developed-by IEC dre
described in greater detail at www.iec.ch/standardsdev/publications.
A |list of all parts in the IEC 62769 series, published under the general’title Field device
inlegration (FDI®), can be found on the IEC website.
THe committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstoréiiec.ch” in the data related|to
th¢ specific document. At this date, the document will be
¢ [ reconfirmed,
e [ withdrawn,
o [ replaced by a revised edition, or
e [ amended.

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

0 0

ontents. Users should therefore print this document using a colour printer.

ontains colours which are considered to be useful for the correct understanding of ifs
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FIELD DEVICE INTEGRATION (FDI®) —

Part 103-4: PROFINET

Scope

23

THis part of IEC 62769 specifies an FDI®! profile of IEC 62769 for IEC 61784-2_CP'3

IE

2

TH
Cco

C 61784-2_CP3/5 and IEC 61784-2_CP3/6 (PROFINET?).

Normative references

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

Fgr undated references, the latest edition of the referenced decument (including any
amendments) applies.

IE

Application layer service definition — Type 10 elements

IE

C 61784-2, Industrial communication networks — Profiles — Part 2: Additional fieldbus profi

C 61158-5-10, Industrial communication networks — Fieldbus specifications — Part 5-10:

for real-time networks based on ISO/IEC 8802-3

IEC 61804 (all parts), Devices and integration inventerprise systems — Function blocks (FB) for
process control and electronic device description language (EDDL)

IEC 62541-100:2015, OPC unified architecture — Part 100: Device Interface

IEC 62769-2, Field device integration (FDI®) — Part 2: Client

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

IEC 62769-5, Field device integration (FDI®) — Part 5: Information Model

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

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

/PI Order No.: 2.122:2008, Specification for PROFIBUS - Device Description and Device
ntegration—Yotume—+-GSB, Y5+ tty-20608-6Sbavaitableat<wwwPROHBYScom

1

FDI is a registered trademark of the non-profit organization Fieldbus Foundation, Inc. This information is give

n

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.

2 PROFINET is the trade name of the non-profit consortium PROFIBUS & PROFINET International. This information
is given for the convenience of users of this technical report 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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Pl Order No.: 2.352:2014, GSDML Specification for PROFINET [|0; available at
<www.PROFIBUS.com>

3 Terms, definitions, abbreviated terms and acronyms

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 61158-5-10,
IEC 61784-2, IEC 61804 (all parts), IEC 62541-100, IEC 62769-2, IEC 62769-4, IEC 62769-5,

[N el S a Ve e FaY o AL0.0

aAnzZo0-o O—Z LD Ol A od 4 1
IEu V27 0I=0, TLLU ULZ70T=7 dllu 7T UTUTT INU.. £.09£.2U TS5 dpPpPly.

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

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

e [ ISO Online browsing platform: available at http:www.iso.org/obp

3.2 Abbreviated terms and acronyms

Fdr the purposes of this document, the following abbreviated terms\and acronyms apply:
OcP Discovery and basic configuration protocol, (see IEC 61158-5-10)
ONS Domain name system
gHDD Electronic Device Description
HDDL Electronic Device Description{Language (see IEC 61804 (all parts))
GSD General station description/(see Pl Order No.: 2.122:2008)

GSDML GSD markup language*(see Pl Order No.: 2.352:2014)
1P Internet protocol(lETF RFC 791)

yiP User Interface plug-in

yuib Universal unique identifier (see ISO/IEC 11578)

XML Extensible markup language (see REC-xmI-20081126)

4 [ Conventions

4, EDDL’ syntax

THis{document specifies content for the EDD component that is part of FDI® Communicatipn
P4 Pkggpq The me‘ifir‘afinn cantent using EDDI syntax uses the font Courier New_The EDDL

syntax is used for method signature, variable, data structure and component declarations.

4.2 XML syntax

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

Example: <xs:simpleType name="ExampleType">
4.3 Capitalizations

The IEC 62769 series uses capitalized terms to emphasize that these terms have an FDI®
specific meaning.
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Some of these terms using an acronym as a prefix for example

e FDI® Client, or
e FDI® Server.

Some of these terms are compound terms such as:

¢ Communication Servers, or

e Profile for Package.

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

e | ProtocolSupportFile, or

e [ ProtocolType.

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

e | PROFILE_ID, or
e | Profinet_ PA_Network

5| Profile for PROFINET

5. General

THis profile document to the FDI® specification. i IEC 62769 specifies the protocol specifics
neleded for FDI® Packages describing Communication Servers, Gateways and Devices.

Fdr Communication Servers this document defines also protocol specifics as these need to pe
considered in the Communication Servérs hosted Information Model.

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

5.2 Catalog profile
5.2.1 Protocol support file
5.2.1.1 FDI® Device Package

A GSDML(file is a mandatory Attachment for FDI® Device Packages representing PROFINET
0| devices.

Proiocaol specific attachments are mentioned in the Package Catalog as defined in IEC 6276915.
A communication feature list mark-up language (GSDML) file according to
Pl Order No.: 2.352:2014 is a mandatory attachment for FDI® Device Packages representing
PROFINET devices. Table 1 specifies the parameters of ProtocolSupportFile in the FDI® Device
Package.
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Table 1 — ProtocolSupportFile for FDI® Device Packages

Parameter Description
Content Type text/xml
Root Namespace Empty

Source Relationship

http://fdi-cooperation.com/2010/relationship/attachment-protocol

Filename

According to Pl Order No.: 2.352:2014.

5.2.1.2

FDI® Communication Package

A |[GSDML file as specified in 1SO 15745-4:2003,/AMD1, is an optional attachment.for FQI®

Cgmmunication Packages
parameters of ProtocolSupportFile for FDI® Communication Packages.

Table 2 — ProtocolSupportFile for FDI® Communication Packages

representing PROFINET

IO devices. Table 2 specifies the

Parameter

Description

ontent Type

text/xml

Empty

ource Relationship

http://fdi-cooperation.com/2010/relationship/attaehment-protocol

C
Rloot Namespace
S
F

lename

According to Pl Order No.: 2.352:2014

5.2.2

CommunicationProfile definition

IEC 62769-4 defines a CommunicationPreofileT string for the Catalog XML schema. The

PROFINET specific value shall be "profinetio".

5.2.3

Profile device

A Profile Package shall provide the catalog values for profile devices, enabling the FDI® Seryer
to|leverage a generic devigceg description, if a specific one is not available. The definitions|in

Tgble 3 focus on catalog Content that is vendor independent.

Table 3 — Catalog values for profile devices

Element Attribute Content

PlackageType — Profile

Manufacturer — Empty

DieviceModel —_ Allowed profile identifier values (PROFILE_ID) are provided by PROFIBU$
& PROFINET International (Pl). Pl provides and maintains a XML file
\I‘I’UIiIe_IU_I apie) LOH[dirliﬂg e dbbignmem Ol FRUFILE_TDU 10 pl'(.)lileb.

It is available at <http://www.profibus.com/IM/Profile_ID_Table.xml|>
The file can be downloaded by any engineering or service tool whenever
it's connected to the Internet.
NOTE More information is provided in Pl Order No.: 3.502 (1&M Profile)
and related profile definitions referred therein.
The string format shall be hexadecimal starting with 0x, e.g. ‘0x3D00’.
5.2.4 Protocol version information

IEC 62769-4 defines an element type named InterfaceT for the Catalog XML schema. The
element type InterfaceT contains an element named Version which is supposed to provide


http://fdi-cooperation.com/2010/relationship/attachment-protocol
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version information about the applied communication protocol profile. The value has to follow
the IEC 62769-4 defined version information schema defined in the element type VersionT.
Table 4 describes how to apply the currently known protocol versions defined by the non-profit
consortium PROFIBUS & PROFINET International. The general rule is to apply the value “0” for
parts of the version information according to IEC 62769-4 that are not used in currently known
protocol versions.

Table 4 — Version mapping examples

Protocol / Version InterfaceT Version value

PROFINET Version 2.3 2.3.0

NOTE 1 This Table is just an example since this document cannot foresee how
future protocol versions will be defined.

NOTE 2 The currently known PROFINET protocol revision information provides
major and minor version information. Leading zeros are not considered in version
value evaluation since only the actual decimal values are relevant.

5.3 Associating a Package with a device
5.3.1 Device type identification mapping

THe purpose of a device type identification mapping is to edable FDI® host systems to compdre
the scan result against the topology representation in the-Information Model. FDI® host systefs
shall also be enabled to determine the FDI® Deviée Package that fits for a device enjry
contained in the scan result. This will enable the ufser of an FDI® host system to synchronigze
the Information Model with the actual installation.

THe communication server implemented scan,service (defined in 5.6.1.7) provides a scan resplt
thfough an XML document (schema defined in Annex A).

The Gateway implemented scan service (defined in 5.6.2.7) provides a scan result by meaphs
of |the Information Model that contains data structures created from EDD content as specified
in|5.6.2.7.

Cammon for both ways of_presenting the scan result is that scan results contain device type
identification and deviee instance identification.

FDI® host systerms) comparing the actual network topology configuration against the topology
representation.in the Information Model shall be enabled to handle the following situations:

a)| The physical Device instance identified at a specific device address is not logically present
in the-Information model (as Instance): Enable the FDI® Host system to find the approprigte
FDJ® Device package according to the device catalogue information.

b) The physical Device instance identified by the device address is lTogically present in the
Information Model (as Instance): Enable the FDI® Host system to compare the device type
information presented in the scan result (see the identification in Clause A.6 and 5.6.2.7)
and the device type specific information of the Instance present in the Information Model.

The FDI® Device package contains device type identification information that can be compared
to the scan result based on the Catalog Schema in IEC 62769-4 which defines the XML element
(simple) type “DeviceModel” and “Manufacturer”. Both types are used in (complex) element
types “Protocol” and “RegDeviceType”.

As a result of the FDI® Package deployment the FDI® Package information is then present in
the Information Model as specified FunctionalGroup Identification containing VendorID and
DevicelD (see 5.4.3).
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If a device is used as a profile device, the DevicelD returned in the scan result does not fit to
the DevicelD within the GSDML. In this case, DeviceType can be used to identify the FDI®
Package based on the name of the device in the FDI® Package Catalog.

The mapping between different device identification data sources is described in Table 5. Since
scan results provided by the Communication Server or Gateway can convey data that is
produced by the device (firmware) the device type identification mapping shall be supported by
providing corresponding data in the FDI® Device Package contained Catalog and Information
Model.

Table 5 — Device identification information mapping

HDI® Device Package Information Model Communication Server Gateway provided scan
provided scan result result
Catalog specified type FunctionalGroup: Element (path): COLLECTION
Identification ConnectionPoint/lIdentification | ConnectionPoint.
Manufacturer Browse Name: Attribute: Identification.VendorID
VendorID VendorID
Clatalog specified type FunctionalGroup: Element (path): COLLECTION
) Identification ConnectionPoint/Identification~| ConnectionPoint.
DleviceModel Browse Name: Attribute: Identification.DevicelD
DevicelD DevicelD
5.3.2 Device type revision mapping
IEC 62769-4 envisions a concept that allows determining the compatibility between an FQI®
Device Package and a Device. IEC 62769-4 specifies a life cycle management process bearipg
on a single version information provided for thelentire device.
PROFINET IO related specifications, for:example Pl Order No.: 2.352:2011 (GSDML) and |PI
Ornder No.: 3.502 (I&M), split the device revision into software and hardware related informatign.
THese specifications do not outline cany rules whether the GSD, GSDML or I1&M specifiped
HARDWARE_REVISION is independent from SOFTWARE_REVISION.
THe goal of 5.3.2 is to describe the translation rules between the PROFINET IO related
specifications describingtheir way of providing version information and the IEC 62769-4
splecified way of containing’version information that can be compared against the version repd
frqm the device. The.purpose is to determine compatibility between an FDI® Device Packape

an

d a Device. (Figure "1 depicts the problem).

FDI® PROFINET

1&M: HARDWARE_REVISION
GSDML: HardwareRelease

FDI®

FDI® Profile

H1P |
specified
Device
revision

A

— specifed
translation

I1&M: SOFTWARE_REVISION
GSDML: SoftwareRelease

IEC

Figure 1 — Version mapping problem

The firmware of a device implements the data exchange interface which shall be described by
means of the FDI® Device Package content (EDD). A device firmware that implements the GSD,
GSDML or I&M profile enables reading the values SOFTWARE_REVISION a

nd
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HARDWARE_REVISION. The access to these values shall be described in the FDI® Device
Package contained EDD.

Firmware modifications that affect the firmware implemented data exchange interface shall be
reflected in the FDI® Device Package. Such firmware and device description modification shall
be visible in the SOFTWARE_REVISION.

Hardware related modifications shall be captured in the HARDWARE_REVISION value.
Hardware related modifications do not necessarlly require always a flrmware update Thus

FDI® Device Package But |f a hardware mod|f|cat|on requires f|rmware modlflcatlons bath
HARDWARE_REVISION and SOFTWARE_REVISION shall be changed.

The IEC 62769-4 specifies the Catalog schema and an element DeviceVersion which is usged
in[the element type declaration ListOfSupportedDeviceVersions. The value of' DeviceVersipn
shiall be compared to the device provided SOFTWARE_REVISION in order to°determine the

compatibility between an FDI® Device Package and a Device.

The data format for the SOFTWARE_REVISION is a string while theZDeviceVersion expegts
three numbers for major, minor, and revision. Therefore the following rules apply: If the string
has the format <integer>.<integer>.<integer> this is transferred~to” major, minor, and revisipn
(i the same order). <integer> references to simple integer nUmber in the string such as ‘1’|or
‘“12’, not to other representations such as hexadecimal format (e.g. O0x001A). | If
<ipteger>.<integer> is provided, this is transferred to _major and minor and ‘0O’ is used for
reyision. If only an <integer> is provided, this is transferred to major and ‘0’ is used for minor
and revision. A leading character or a leading character and whitespace shall be ignored. Hor
a string in any other format the revision number<shall not be considered to select the corrgct
FDI® package.

5.4 Information Model mapping
5.4.1 ProtocolType definition

This standard refers to IEC 611568 specified protocols as these are relevant to support the
device management related use cases supported through FDI® specifications. The scopelis
limited to data transport from:the Information Model to the device.

Fgr example, the device address management is based on services specified in the IEC 611p8
sefries. But since (the address management service is encapsulated by the IEC 62769-7
specified SetAddress service the details of IEC 61158 specified services do not need to pe
known.

THhe protocel type Profinet_|O shall be used to identify the PROFINET 10O communication. The
type Rrofinet 10 is a subtype of the abstract type ProtocolType (IEC 62541-100). Tablg 6
spFFcifies the attributes and their values of the Protocol type Profinet_IO.

Table 6 — Protocol type Profinet_IO

Attribute Value

BrowseName | Profinet_IO

IsAbstract False

References NodeClass | BrowseName ‘ DataType | TypeDefinition | ModellingRule

Subtype of the ProtocolType defined in IEC 62541-100.
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5.4.2 DeviceType mapping

The properties mapping of the DeviceType node is defined in Table 7.

Table 7 — DeviceType Property mapping

Property

PROFINET Mapping

SerialNumber

SERIAL_NUMBER (see Table 8)

RevisionCounter

REV_COUNTER (see Table 8)

Manufacturer

String taken from FDI® package catalog (ManufacturerName from

PackageT)

=

odel

String taken from FDI® package catalog (Name of DeviceTyped, which ig

a localized name)

eviceRevision

Not supported

eviceManual

Not supported

SOFTWARE_REVISION (see Table 8)

D
D
SlftwareRevision
H

ardwareRevision

HARDWARE_REVISION (see Table 8)

5.4.3 FunctionalGroup identification definition

Aq defined in IEC 62541-100:2015, 5.3, each device repfesentation in the FDI® Server host
Information Model shall contain a protocol specific FunctionalGroup named Identification. T

Pdrameters of this FunctionalGroup are defined fore/PROFINET as follows:

Table 8 — PROFINET identification type definition

BrowseName DataType Mandatory/Optional

VendorID Uint16 Mandatory
DevicelD Uint16 Mandatory
ORDER_ID String Mandatory
SERIAL_NUMBER String Mandatory
HARDWARE_REVISION Uint16 Mandatory
SOFTWARE\REVISION String Mandatory
REV_CQUNTER Uint16 Mandatory
PROFILE_ID Uint16 Mandatory
PROFILE_SPECIFIC_TYPE Uint16 Mandatory
IM_VERSION ByteString Mandatory
IM_SUPPORTED Uint16 Mandatory
I‘\nuinnTypn Qh-ing ﬁpfinnal

ed
he

The BaseDataVariable instances shall be created from VARIABLE declarations with identifiers
that correspond to the browse names listed in Table 8 except the attributes VendorIlD and
DevicelD. The related attribute values shall be taken from the GSD file (5.2.1). The element

names VendorID and DevicelD match with the attribute names defined

specification.

in the GSDML
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5.5 Topology elements
5.5.1 ConnectionPoint definition

In order to support different network topology engineering needs related to different protocol
layers used for PROFINET IO the ConnectionPoint type definitions follow the IEC 62769-7 given
recommendations about how to handle address information for protocol layers embedded in
PROFINET I10.

The ConnectionPoint type ConnectionPoint_Profinet 10 shall be used to parameterize
PROFINET O etworkaccesspoints—The CommectionPoint type Profimet 10 s asubtypeof the
abistract type ConnectionPointType (IEC 62769-5). Table 9 specifies the allowed values ofithe
CqgnnectionPoint attributes for the protocol type Profinet_I10O.

Table 9 — ConnectionPoint type for Profinet_IO

Attribute Value
BrowseName | Profinet_IO
IqAbstract False
References NodeClass BrowseName DataType TypeDefinition ModellingRul¢g
Slubtype of the ConnectionPointType defined in IEC 62541-100.
HasProperty Variable MAC Octet[6] PropertyType Mandatory
HasProperty Variable IPv4 Octet[4] PropertyType Mandatory
HasProperty Variable DNSNAME Stting PropertyType Mandatory
HasProperty Variable VALID Boolean PropertyType Mandatory

THe ConnectionPoint type Profinet |0 shall‘be described by an EDD element contained inl a
Cammunication Device related FDI® Package that can drive a PROFINET 10 network. Actjal
CgnnectionPoint properties are declared by VARIABLE constructs grouped together in| a
COLLECTION named ConnectionPoint.

V3riable MAC is an array of 6 \bytes holding the MAC address. The value is a unique identifler
aslsigned to network interfaces that support IEEE 802.3 specified communication. The value
can only be read from the‘device for example during execution of the scan service.

V3riable IPv4 is anlarray of 4 bytes holding the IP-Address.

NQTE 1 Formatting of an IP-Address results typically in a character string that consists of four “.” separated, 1/.3-
digit decimal numbers (example 128.12.1.15). The EDDL specification according to IEC 61804-3 and IEC 61804-4
dogs not support formatting instructions for the OCTECT type. But since semantics of the VARIABLE definitigns
made in_this“part of IEC 62769 are defined, it is assumed that system can render VARIABLE values accordingly.

V3riable DNSNAME holds the station name. The station name syntax shall follow the Domain
Name System (DNS) related specifications.

NOTE 2 The Domain Name System (DNS) is a hierarchical naming system that translates domain names meaningful
to humans into the numerical identifiers associated with networking equipment for the purpose of locating and
addressing these devices. The specifications of the rules for forming domain names appear in IETF RFC 1035,
IETF RFC 1123 and IETF RFC 2181.

The Variable Valid indicates whether the stored address information is valid.
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COMPONENT ConnectionPoint PROFINET IO

{

}

LABEL "PROFINET IO Connection point";
CAN DELETE FALSE;
PROTOCOL PROFINET;

VARIABLE MAC

{

LABEL "MAC address";
HELP "Unique network visible device identifier";
CLASS DEVICE:

TYPE OCTET (6) ;
HANDLING READ;
CLASS LOCAL;

VARIABLE IPv4

LABEL "IP Address";
HELP "IP v4 address";
CLASS DEVICE;

TYPE OCTET (4) ;
HANDLING READ & WRITE;
CLASS LOCAL;

VARIABLE DNS Name

CQ

5.

A

LABEL "DNS Name";

HELP "Station name";
CLASS DEVICE;

[YPE BITSTRING (256) ;
HANDLING READ & WRITE;
CLASS LOCAL;

[LLECTION ConnectionPoint

[LABEL "PROFINET Connection Bedint data";
MEMBERS

{
CONNECTION POINT MAE,\MAC;
CONNECTION_POINT_IPV4, IpPv4;
CONNECTION POINTGDNS NAME, DNS Name;
}

b.2 Communication Device definition

cording to IEC 62769-7. each FDI® Communication Package shall contain an EDD elem

nt

describing the device. The following EDDL source code is an example describing a
Communication Server.
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COMPONENT PROFINET Communication Server
{
LABEL "PROFINET communication server";
PRODUCT URI "urn:PROFIBUS International: PROFINET Communication Server";
CAN DELETE TRUE;
CLASSIFICATION NETWORK COMPONENT;
COMPONENT RELATIONS
{
PROFINET Communication Device Setup

}

COMPONENT RELATION PROFINET Communication Device Setup

LABEL "Relation between Device and communication device";
RELATION_TYPE CHILD_COMPONENT;
COMPONENTS
{
PROFINET Communication Device{AUTO CREATE 1;}
}
MINIMUM NUMBER 1;
MAXIMUM NUMBER 2;

Adcording to IEC 62769-7, each FDI® Communication Packageshall contain at least one EIDD
el¢ment describing at least one communication device component. The following EDDL source
code example shows how to describe a PROFINET 10 communication device:

COMPONENT PROFINET Communication Device

{

LABEL "PROFINET communication device";

CAN DELETE TRUE;

CLASSIFICATION NETWORK COMPONENT;

COMPONENT_RELATIONS

{
Profinet Service Provider Relation

}

COMPONENT RELATION Profinet Service Provider Relation

LABEL " Relation to gommunication service provider ";
RELATION_TYPE CHILD_COMPONENT;
COMPONENTS
{
PROFINET_Service_Provider{AUTO_CREATE 1;1}
}
MINIMUM NUMBER 1;
MAXIMUM_NUMBER 2;
}

Inlan’aetual communication device, the value “Profinet_Service_Provider” needs to be adapted
according to the identifier of the COMPONENT declaration that describes the communicatipn
service provider.

5.5.3 Communication service provider definition

According to IEC 62769-7, each FDI® Communication Package shall contain at least one EDD
element describing at least one communication service provider component. The following
EDDL source code example shows how to describe a PROFINET IO communication service
provider component.

The component reference (ConnectionPoint PROFINET_IO) corresponds to the related
connection point definitions given in 5.5. The attribute BYTE_ORDER value is to be set
according to the protocol.
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COMPONENT PROFINET Service Provider
{
LABEL "PROFINET communication service provider";
CAN DELETE TRUE;
CLASSIFICATION NETWORK COMMUNICATION SERVICE PROVIDER;
COMPONENT RELATIONS
{
PROFINET Service Provider Connection Point Relation
}
BYTE ORDER BIG ENDIAN;
}

COMPONENT_ RELATION PROFINET Service Provider Connection Point Relation

LABEL "Relation between communication service provider and connection point
RELATION TYPE CHILD COMPONENT;
ADDRESSING {DNS Name}
COMPONENTS
{
ConnectionPoint PROFINET IO{ AUTO CREATE 1;}
}
MINIMUM NUMBER 1;
MAXIMUM NUMBER 1;

5.9.4 Network definition

IEC 62769-7 describing network configuration constraintsiusing the component construct.

COMPONENT Network PROFINET

LABEL "PROFINET IO Network";
CAN DELETE TRUE;
CLASSIFICATION NETWORK COMPONENT;
COMPONENT RELATIONS
{
PROFINET IO Network ConnectioOn Point Relation
1

COMPONENT RELATION PROFINET’ IO Network Connection Point Relation

LABEL "Relation bgetween network and connection point";
RELATION_TYPE CHILD_COMPONENT;
ADDRESSING {DNS Name}
COMPONENTS
{
ConnégtionPoint PROFINET IO
}

5.6 Methods

5.6.1 Methods for FDI® Communication Servers
5.6.1.1 General

The Communication Server contained Information Model shall implement services according to
the method signatures described in 5.6.1.
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5.6.1.2 Connect
Signature:
Connect (

[in] ByteString CommunicationRelationId,
[in] String DNSNAME,
[in] UIntlé6 DevicelD,
[in] UIntlo6 VendorID,
[out] Int32 ServiceError) ;

Tgble 10 provides the description of the arguments.

Ta

ble 10 — Method Connect arguments

Argument

Description

ommunicationRelationld

The argument value contains the nodeld of the ConnectionPoint representing
the connection between a device and a physical network-which is directly
connected to the communication server hardware. The nodeld allows finding
the direct parent-child relation.

NSNAME

The argument name shall match with the corfesponding attribute name
defined for the ConnectionPoint which is described by a corresponding EDD
element specified in 5.5. The argument.value holds the device’s network
address.

evicelD

The argument value holds the manufacturer defined device identification
number. (See GSDML “Attributes of element Deviceldentity”.)

endorID

The argument value holds the"PNO defined manufacturer identification
number. (See GSDML “Attributes of element Deviceldentity”.)

erviceError

: OK / execution finiskied, connection established successfully
: Connect Failed,/ canceled by caller

: Connect Failed / device not found

: ConnectFailed / invalid device address

: Connect Failed / invalid DevicelD

:'€onnect Failed / invalid ManufactureriD

Re
th
device requires that-address

marks: The ConnectionPoi

nt defined for PROFINET IO holds more address attribute valu

n used for the connect service. The reason is that any exchange of record data with t

assignment is completed. Once address assignment is done t

DNSNAME is sufficient to address the device. The MAC address could be used for device ty
and instance wverification purpose but this has been already done during the addre

es

he
he
pe
ss

asjsignment,
5.6.1.3 Disconnect
Signature:
Disconnect (
[in] ByteString
[out] Int32

CommunicationRelationId,
ServiceError)

Table 11 provides the description of the arguments.
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Table 11 — Method Disconnect arguments

Argument Description

CommunicationRelationld The argument value contains the nodeld of the ConnectionPoint representing
the connection between a device and a physical network which is directly
connected to the communication server hardware. The nodeld allows to find
the direct parent-child relation.

ServiceError 0: OK / disconnect finished successfully

-1: Disconnect Failed / no existing communication relation

2. _Discorhect-Eailed/linvalidceommunicaticonrelaticon-identifier

5.6.1.4 Transfer

Signature
Trhansfer (
[in] ByteString CommunicationRelationId,
[in] String OPERATION,
[in] UIntl6 SLOT,
[in] UIntlo SUBSLOT,
[in] UIntl6 INDEX,
[in] UInt32 API,
[in] ByteString REQUEST,

[out] ByteString REPLY,
[out] ByteString RESPONSE CODES
[out] Int32 ServiceError);

Tgble 12 provides the description of the arguments:
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Table 12 — Method Transfer arguments

Argument Description

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

OPERATION The argument value indicates the data transfer direction. Allowed values are
“READ” and “WRITE”.

SLOT The argument name shall match with the corresponding COMMAND —
attribute name SLOT. The argument value shall come from the attribute value
of COMMAND — attribute SLOT of the corresponding COMMAND that shall bg
processed.

SUBSLOT The argument name shall match with the corresponding COMMAND <
attribute name SUBSLOT. The argument value shall come from thelattribute
value of COMMAND - attribute SUBSLOT of the corresponding COMMAND
that shall be processed.

INDEX The argument name shall match with the corresponding COMMAND —
attribute name INDEX. The argument value shall come from attribute value of
COMMAND - attribute INDEX of the corresponding COMMAND that shall be
processed.

API The argument is not supported by current COMIMAND description. The default
value for this argument is 0.

REQUEST The argument name shall match with the carresponding COMMAND sub-
element name REQUEST. The byte stream submitted trough the argument is
created from definitions provided by‘the REQUEST element of the
corresponding COMMAND that shall'be processed.

REPLY The argument name shall match with corresponding COMMAND sub-element
name REPLY. The byte stream returned by this argument applies to
definitions provided by the REPLY element of the corresponding COMMAND
that shall be processed.

RESPONSE_CODES The argument nameishall match with the COMMAND sub-element name
RESPONSE_CODES. The argument value conveys the PROFINET specific
communication'service response bytes.

SlerviceError 0: OK / execution finished

-1: Transfer Failed / canceled by caller

-3:Transfer Failed / no existing communication relation

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

-6: Transfer Failed / invalid receiveData formatProfinet

5.6.1.5 GetPublishedData

This method'is not supported by PROFINET 10.

5.6:1<6 SetAddress

Signature

SetAddress (
[in] byte[6] MAC,
[in] byte[4] Iip,
[in] String DNSNAME,
[in] byte[4] SubnetMask,
[in] byte[4] Gateway,
[out] Int32 ServiceError);

Table 13 provides the description of the arguments.
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Table 13 — Method SetAddress arguments

Argument Description

MAC The argument value holds the unique identifier of a device. The argument
name matches with the name of Topology elements

ConnectionPoint property MAC is defined in Table 9.

IP The argument value holds the new IP address for a device. The argument
name matches with the name of the Topology elements

ConnectionPoint property IP is defined in Table 9.

DINSNAME The argument value holds the new DNSNAME (station name) for a device.
The argument name matches with the name of the Topology elements

ConnectionPoint property DNSNAME is defined in Table 9.

SlubnetMask The argument value holds the new SubnetMask (station name) férla-device.
The argument name matches with the name of the Topology elements

ConnectionPoint property SubnetMask is defined in Table 9\

QGateway The argument value holds the new Gateway (station name) for a device. The
argument name matches with the name of the Topology’elements
ConnectionPoint property Gateway is defined in~Table 9.

SlerviceError 0: OK / execution finished successfully

-1: SetAddress Failed / canceled by caller

-3: SetAddress Failed / not initialized

-4: SetAddress Failed / not conngcted to a network

-5: SetAddress Failed / no dévice found responding to MAC
-6: SetAddress Failed / dupliCate address error

-7: SetAddress Failed\Adevice did not accept new address

-8: SetAddress Failed / invalid argument MAC
-9: SetAddress\Failed / invalid argument IP
-10: SetAddress Failed / invalid argument DNSNAME

-11: SetAddress Failed / invalid argument SubnetMask
-12: SetAddress Failed / invalid argument Gateway

<13: SetAddress Failed / not possible in status connected

—

THe service SetAddress corresponds with the IEC 61158-5-10 specified DCP ASE service s¢t.

5.6.1.7 Scan

ThHe method<sighature specified in IEC 62769-7 applies. The corresponding topologyScanResplt
schema is._specified in Annex A. The scan service maps to the PROFINET IO DCP A$E
specified\service Identify according to IEC 61158-5-10.

5.6-+-8—ResetScan

The method signature specified in IEC 62769-7 applies.

5.6.2 Methods for Gateways
5.6.2.1 General

The methods signatures defined in 5.6.2 shall apply. The methods shall be implemented in the
EDD element (IEC 62769-4) contained in a Gateway related FDI® Package containing the
communication device definitions.
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5.6.2.2 Connect

Subclause 5.6.2.2 describes the PROFINET Gateway specific implementation of the service
Connect specified in IEC 62769-7.

METHOD BeginConnect (

DD STRING CommunicationRelationId,
DD STRING DNSNAME,

unsigned int DevicelID,

unsigned int VendorID,

unsigned long ServicelD,

unsigned long &DelayForNextCall,

long &ServiceError)

PCCESS ONLINE;
DEFINITION{<Gateway specific implementation>}

ME[THOD EndConnect (

DD _STRING CommunicationRelationId,
unsigned long ServicelD,

unsigned long &DelayForNextCall,

long &ServiceError)

PCCESS ONLINE;
DEFINITION{<Gateway specific implementation>}

ME[THOD CancelConnect (

DD _STRING CommunicationRelationId,
unsigned long ServicelD,
long &ServiceError)

PLCCESS ONLINE;
DEFINITION{<Gateway specific implemenfation>}

Tgble 14 provides the description ofithe arguments.
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Table 14 — Method Connect arguments

Argument Description

CommunicationRelationld | The argument value contains the nodeld of the ConnectionPoint representing the
connection between a device and a physical network which is directly connected to
the communication server hardware. The nodeld allows finding the direct parent-
child relation.

DNSNAME The argument name shall match with the corresponding attribute name defined for
the ConnectionPoint which is described by a corresponding EDD element specified
in 5.5. The argument value holds the device’s network address.

evicelD The argument value holds the manufacturer defined device 1dentification number.
(See GSDML “Attributes of element Deviceldentity”.)

ViendorID The argument value holds the PNO defined manufacturer identification number.
(See GSDML “Attributes of element Deviceldentity”.)

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

DielayForNextCall The value specifies a delay time in ms to limit the EndConnect invocation cycle that
shall not be faster than specified in the argument value.

SlerviceError 1: OK / function started asynchronously, result has to bepolled with EndConnect
0: OK / execution finished, connection established/successfully
-1: Connect Failed / canceled by caller
-2: Call Failed / unknown Serviceld
-3: Connect Failed / device not found
-4: Connect Failed / invalid device address
-5: Connect Failed / invalid DevicelD
-6: Connect Failed / invalid ManufacturerlD

5.6.2.3 Disconnect

Su
Sp|

ME

Al

5.

ecified in IEC 62769-7.
THOD Disconnect (
DD_STRING Commun¥cationRelationId,

long &ServiceError)

ACCESS ONLINE;
DEFINITION{<Gafeway specific implementation>}

the arguments of the Disconnect method are described in Table 11.

5.2.4 Transfer

Su

belause 5.6.2.4 describes the PROFINET specific implementation of the service Trans

sp

ME

ecified in IEC 62769-7.

THOD BeginTransfer (
DD STRING CommunicationRelationId,
DD STRING OPERATION,
unsigned short SLOT,
unsigned short SUBSLOT,
unsigned short INDEX,
unsigned long API,
DD_STRING REQUEST,
DD STRING &REPLY,
DD_STRING &RESPONSE_CODES,
unsigned long Serviceld,
unsigned long &DelayForNextCall,
long &ServiceError)

bclause 5.6.2.3 describes the PROFINET specific implementation of the service Disconnegct

er
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ACCESS ONLINE;
DEFINITION{<Gateway specific implementation>}
}

METHOD EndTransfer (

DD _STRING CommunicationRelationId,
DD_STRING &REPLY,
DD STRING &RESPONSE CODES,

unsigned long Serviceld,
unsigned long &DelayForNextCall,
long &ServiceError)

PACCESS ONLINE;
DEFINITION{<Gateway specific implementation>}

ME[THOD CancelTransfer (

DD _STRING CommunicationRelationId,
unsigned long Serviceld,
long &ServiceError)

PLCCESS ONLINE;
DEFINITION{<Gateway specific implementation>}

T4ble 15 provides the description of the arguments.

Table 15 — Method Transfer arguments

Argument Description

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

QPERATION The argument value indicates data transfer direction. Allowed values are “READ”
and “WRITE”.
SLOT The argumentiname shall match with the corresponding COMMAND - attribute

name SLQOT) The argument value shall come from the attribute value of COMMANID
— attribute”SLOT of the corresponding COMMAND that shall be processed.

SUBSLOT Thelargument name shall match with the corresponding COMMAND - attribute
name SUBSLOT. The argument value shall come from the attribute value of
COMMAND - attribute SUBSLOT of the corresponding COMMAND that shall be

processed.

API The argument is not supported by the current COMMAND description. The default
value for this argument is 0.

INDEX The argument name shall match with the corresponding COMMAND - attribute

name INDEX. The argument value shall come from the attribute value of
COMMAND - attribute INDEX of the corresponding COMMAND that shall be

processed.
REQUEST The argument name shall match with the corresponding COMMAND sub-element
RECOLICCOT T loa sk 4 lo s ot lo_tlo - 4 alf.
manic N\LEJULOoT. TT1CT Ule QLT artT SsuuTTmmitcyu I.IUUBII e GIHUIIIUIII. o LTTatcu i1murnt

definitions provided by the REQUEST element of the corresponding COMMAND
that shall be processed.

REPLY The argument name shall match with the corresponding COMMAND sub-element
name REPLY. The byte stream returned by this argument applies to definitions
provided by the REPLY element of the corresponding COMMAND that shall be
processed.

RESPONSE_CODES The argument name shall match with the COMMAND sub-element name
RESPONSE_CODES. The argument value conveys the PROFINET specific
communication service response bytes.

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

DelayForNextCall The value specifies a delay time in ms to limit the EndTransfer invocation cycle that
shall not be faster than specified in the argument value.
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Argument Description

ServiceError 1: OK / function started asynchronously, result has to be polled with EndTransfer
0: OK / execution finished

-1: Transfer Failed / canceled by caller

-2: Call Failed / unknown service ID

-3: Transfer Failed / no existing communication relation.

-4: Transfer Failed / invalid communication relation identifier

-5: Transfer Failed / invalid sendData content

-6: Transfer Failed / invalid receiveData formatProfinet

.6.2.5 GetPublishedData

THis method is not supported in PROFINET.

.6.2.6 SetAddress

Sybclause 5.6.2.6 describes the PROFINET specific implementation'of the service SetAddre
specified in IEC 62769-7.

ME[THOD BeginSetAddress (

DD STRING MAC,

DD STRING IP,

DD STRING DNSNAME,

DD _STRING SubnetMask,
DD STRING Gateway,

unsigned long Serviceld,
unsigned long &DelayForNextCall,
long &ServiceError)

NCCESS ONLINE;
DEFINITION{<Gateway specific impdementation>}

ME[THOD EndSetAddress (

unsigned long Servdceld,
unsigned long &DélayForNextCall,
long &ServiceError)

PCCESS ONLINE;
DEFINITION{<Gateway specific implementation>}

ME[HOD CancelSetAddress (

}

wnsigned long Serviceld,
long &ServiceError)

CCESS ONL INE

DEFINITION{<Gateway specific implementation>}

Table 16 provides the description of the arguments.
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Table 16 — Method SetAddress arguments

Argument Description

MAC The argument value holds the unique identifier of a device. The argument name
matches with the name of Topology elements

ConnectionPoint property MAC is defined in Table 9.

IP The argument value holds the new IP address for a device. The argument name
matches with the name of Topology elements

ConnectionPoint property IP is defined in Table 9.

DINSNAME The argument value holds the new DNSNAME (station name) for a device. The
argument name matches with the name of Topology elements

ConnectionPoint property DNSNAME is defined in Table 9.

SlubnetMask The argument value holds the new SubnetMask (station name) for a device. The
argument name matches with the name of Topology elements

ConnectionPoint property SubnetMask is defined in Table 9.

QGateway The argument value holds the new Gateway (station name)for.a device. The
argument name matches with the name of Topology elemeénts
ConnectionPoint property Gateway is defined in Table 9.

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

DlelayForNextCall The value specifies a delay time in ms to limit.the EndTransfer invocation cycle that
shall not be faster than specified in the argument value.

SlerviceError 1: OK / function started asynchronously, result has to be polled with

EndSetAddress

0: OK / execution finished sugtessfully

-1: SetAddress Failed / canceled by caller

-2: Call Failed / unknown service ID

-3: SetAddress Failed\/ not initialized

-4: SetAddress Eailed / not connected to a network

-5: SetAddress Failed / no device found responding to MAC
-6: SetAddress Failed / duplicate address error
-7..SetAddress Failed / device did not accept new address

-8..SetAddress Failed / invalid argument MAC
-9: SetAddress Failed / invalid argument IP
-10: SetAddress Failed / invalid argument DNSNAME

-11: SetAddress Failed / invalid argument SubnetMask
-12: SetAddress Failed / invalid argument Gateway

-13: SetAddress Failed / not possible in status connected

5.6.2.7 Scan

The method signature specified in IEC 62769-7 applies. The PROFINET gateway business logic
shall create the scan result following IEC 62769-7. The following definitions shall be present in
the COMPONENT declaration that holds the definitions for a communication device. The data
structure corresponds to the data structure defined in the XML schema described in Annex A.
The SCAN_LIST attribute inside COMPONENT declaration shall refer to LIST
TopologyScanResult.
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VARIABLE mDNSName

{
LABEL "Device station name";
TYPE BITSTRING (256) ;
CLASS LOCAL;

VARIABLE mMAC
{

LABEL "Device MAC Address";
TYPE OCTET(6) ;

— 27 —

CLASS LOCAL;

VARIABLE mIPv4

LABEL "Device IP Address";
TYPE OCTET (4) ;

CLASS LOCAL;

VARIABLE mSubnetMask

LABEL "Subnet mask";

TYPE OCTET (4) ;

CLASS LOCAL;

VARIABLE mGateway

LABEL "Gateway IP Address";
TYPE OCTET (4) ;

CLASS LOCAL;

VARIABLE mVendorID

[LABEL "Manufacturer identification";

TYPE UNSIGNED INTEGER (4);
CLASS LOCAL;

VARIABLE mDeviceID

[YPE UNSIGNED ANTEGER (4) ;
CLASS LOCAL;
COLLECTIQN _ProfinetIdentificationType

MEMBERS
{

LABEL "Manufactuxer’s Device identification";

VendorID, mVendorID;
DeviceID, mDevicelD;

COLLECTION ConnectionPoint
{
MEMBERS
{
MAC, mMAC;
IPv4, mIPv4;
DNSName, mDNSName;
SubnetMask, mSubnetMask;
Gateway, mGateway;

Identification, ProfinetIdentificationType;
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LIST Network
{

TYPE ConnectionPoint;

}

5.6.2.8 ScanNext

The method signature specified in IEC 62769-7 applies. The PROFIBUS gateway business Iogl;ic
shiall create the scan result following IEC 62769-7. Method ScanNext stores the result into,dgta

stfuctures described for the method Scan (5.6.2.7).
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Annex A
(normative)

Topology scan schema

A.1 General

The topology scan result schema specified in Annex A describes the PROFINET specific format

Mrmmmmﬁﬁmmm. Il
cofrrespond to the Information Model designed concept to describe a topology in order to enable
generic matching between physical devices connected to the network and the FDI®.Sérjer

hasted Information Model.

Aj2 Target Namespace
THe target namespace defined for the scan result is defined by:

<¥s:schema
xmlns:PI="http://PI/2012/FDI/PROFILE/PROFINET
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://PI/2012/FDI/PROFILE/PROFINET"
elementFormDefault="unqualified" versiofA="1.1.0">

AJ3 Network

ThHe subsequent element is used to return the scan result corresponding to the Informati

M¢del described in IEC 62769-5.
THe XML schema for a Network elemént is:

<¥s:element name="Network™ type="PI:ProfinetNetworkT"/>

Al4  ProfinetNetworkT
ThHe XML schema.for)a ProfinetNetworkT type is:

<Hds:complexType name="ProfinetNetworkT">
<xs:geguence maxOccurs="unbounded">
<xS:element name="ConnectionPoint"
type="PI:ProfinetConnectionPointT"/>
</xs:sequence>

on

</XS:complexlype
The elements of a ProfinetNetworkT type are described in Table A.1.

Table A.1 — Elements of ProfinetNetworkT

Element Description

ConnectionPoint The ConnectionPoint element holds the address and identification of the
network connected device that has been found during bus scan operations.
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A.5 ProfinetConnectionPointT
The XML schema for a ProfinetConnectionPointT type is:

<xs:complexType name="ProfinetConnectionPointT">
<xs:sequence>

<xs:element name="Identification"

type="PI:ProfinetIdentificationT"/>

</xs:sequence>
<xs:attribute name="MAC" type="PI:MACT" use="required"/>
<xs:attribute name="IPv4" type="PI:IPv4T" use="optional"/>
<xs:attribute name="DNSName" type="PI:DNSNameT" use="optional"A>
<xs:attribute name="SubnetMask" type="PI:IPv4T" use="optional“/>
<xs:attribute name="Gateway" type="PI:IPv4T" use="optionall+y>
</|[xs:complexType>

THe attributes of a ProfinetConnectionPointT type are described in Table A2!

Table A.2 — Attributes of ProfinetConnectionPaintT

Attribute Description
MAC The attribute value holds the devices MAC address.
IPv4 The attribute value holds the IP/V4 ‘address.
DINSname The attribute holds the station,name formatted after the "Domain Name
System" (DNS).
SljubnetMask The attribute value holds(the’IP/V4 subnet mask.
QJateway The attribute value holds the IP/V4 address of the gateway.

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

Table A.3 — Elements of ProfinetConnectionPointT

Element Description
Identification The Identification element holds the device type identification information of
the network connected device that has been found during bus scan
operations.

Al6 ProfinetldentificationT

THhis type declaration corresponds partially to the "FunctionalGroup Identification".
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Th

e XML schema for a ProfinetldentificationT type is:

<xs:complexType name="ProfinetIdentificationT">

<xs:attribute name="VendorID" type="PI:Hex4DigitT" use="required"/>

<xs:attribute name="DeviceID" type="PI:Hex4DigitT" use="required"/>

<xs:attribute name="ORDER ID" type="xs:string" use="optional"/>

<xs:attribute name="SERIAL NUMBER" type="xs:string"
use="optional"/>

<xs:attribute name="HARDWARE REVISION" type="xs:unsignedShort"
use="optional"/>

X5.attribute name="SOFIWARE REVISIONT Lype-"X5:.5Lring
use="optional"/>

<xs:attribute name="REV_ COUNTER" type="xs:unsignedShort"
use="optional"/>

<xs:attribute name="PROFILE ID" type="xs:unsignedShort"
use="optional"/>

<xs:attribute name="PROFILE SPECIFIC TYPE" type="xs:unsihgnedShort"
use="optional"/>

<xs:attribute name="IM VERSION" type="xs:string" use="optional"/>

<xs:attribute name="IM SUPPORTED" type="xs:upmsignedShort"

use="optional"/>

<xs:attribute name="DeviceType" type="xs:string"™ use="optional">

</|[xs:complexType>
THe attributes of a ProfinetldentificationT type are described”’in Table A.4.
Table A.4 — Attributes of ProfinetldentificationT
Attribute Description

VlendorID The attribute value contains the vendor specific part of the device identification
number (DeviceldentNumber) as defined in IEC 61158-5-10. The attribute
corresponds to the.GSDML defined attribute "VendorID".

DlevicelD The attribute(value contains the device specific part of the device identification
number (DeviceldentNumber). The attribute corresponds to the GSDML defined
attribute™DevicelD".

QRDER_ID See\Fable 8

SERIAL_NUMBER See Table 8

HARDWARE_REVISION See Table 8

SIOFTWARE_REVISION See Table 8

REV_COUNTER See Table 8

PRROFILE_ID See Table 8

PROFILELSPECIFIC_TYPE | See Table 8

IM_VERSION See Table 8

IM_SUPPORTED See Table 8

DeviceType See Table 8
DeviceType shall only be used, if FDI® Technology version of the FDI® Server
and the FDI® Communications server is greater or equal to 1.3.0.
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A.7 MACT

The XML schema for a MACT type is:

<xs:simpleType name="MACT">
<xs:restriction base="xs:string">
<xs:pattern value="([0-%9a-fA-F][0-9a-fA-F]:) {5} ([0-9a-fA-F] [0~
9a-fA-F])"/>
</xs:restriction>
</xs:simpleType>

A8 IPv4AT
ThHe XML schema for an IPv4T type is:

<Hs:simpleType name="IPv4T">
<xs:restriction base="xs:string">
<xs:pattern value=" ((25[0-5]112[0-4]1[0-9]1[01]2%0~9]12[0-
91)\.) {3} (25[0-5112[0-4]1[0-911[01]12[0-9]12[0-91)"/>
</xs:restriction>
</xs:simpleType>

A9 IPv6T

THe XML schema for an IPv6T type is:

<Hs:simpleType name="IPveT">

<xs:restriction base="xs:string">

<xs:pattern value="(([A-Ea*~f0-9]{1,4}:){7}[A-Fa-f0-91{1,4})"/>
</xs:restriction>

</xs:simpleType>

A{10 DNSNameT
ThHe XML schema forsas\DNSNameT type is:

<Hs:simpleTypg name="DNSNameT">
<xs:restit'iction base="xs:string">
<xgpattern value="[0-9a-zA-2] ([0-9a-zA-Z\-]1{0,61}[0-9a-zA-
Z1)?2(\.[0-9a-zA-Z] ([0-%a-zA-Z\-]1{0,61}[0-%9a-zA-Z])?)*"/>
<Axg:restriction>
</NrsvsimpleType>

A.11 Hex4DigitT
The XML schema for a Hex4DigitT type is:

<xs:simpleType name="Hex4DigitT">
<xs:restriction base="xs:string">
<xs:pattern value="[0][x][0-9a-fA-F]{1,4}"/>
</xs:restriction>
</xs:simpleType>
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B.

Annex B
(normative)

Transfer service parameters

1 General

Direct Access Services specified in IEC 62769-2 enable the User Interface Plug-in (UIP) to
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/3 sendData

{4 receiveData

tween a device and a UIP is not reflected in the Information Model. The IEC 62769-6 defin
erface IDirectAccess corresponds to the IEC 62769-2 specified Direct Access Service
erface IDirectAccess defined functions BeginTransfer and EndTransfer need (to “‘conv
btocol specific information. The protocol specifics shall be captured in an XML document. T
lowing specifies the XML document schema.

2 Target Namespace

huse A.2.

e element described in the following contains data-to be submitted through the IDirectAcce
nction BeginTransfer defined argument sendData:

e XML schema for a sendData element is:

s:element name="sendData" typ&="PI:TransferSendDataT"/>

e element described in thefollowing contains data that is returned through the IDirectAcce
hction EndTransfer defined return value.

e XML schema_for)a receiveData element is:

s:elemenfiname="receiveData" type="PI:TransferResultDataT"/>

5 (TransferSendDataT

e target namespace defined for the transfer service parameters)document is defined|i

ed
ed
S,
ey
he
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A complex type that defines the service parameter data format that shall be applied to Trans

de

fined argument sendData.

er


https://iecnorm.com/api/?name=54b2d44103b96b0bba84f0a57d1efaa6

Th

<x

- 34 - IEC 62769-103-4:2023 © |IEC 2023

e XML schema for a TransferSendDataT type is:

s:complexType name="TransferSendDataT">
<xs:attribute name="OPERATION" type="PI:OperationT"
use="required"/>

<xs:attribute name="SLOT" type="xs:unsignedShort" use="required"/>

<xs:attribute name="SUBSLOT" type="xs:unsignedShort"
use="required"/>

<xs:attribute name="INDEX" type="xs:unsignedShort" use="required"/>

<xs:attribute name="API" type="xs:unsignedInt" use="required"/>

Xsialtltribute name="RKEQUEST type="XsihexXblnary use="required

</[Ixs:complexType>
The attributes of a TransferSendDataT type are described in Table B.1.
Table B.1 — Attributes of TransferSendDataT
Attribute Description
QPERATION The attribute corresponds to the Transfer method argumént’ OPERATION.
SLOT The attribute corresponds to the Transfer method argument SLOT.
SUBSLOT The attribute corresponds to the Transfer method‘argument SUBSLOT.
INDEX The attribute corresponds to the Transfer method argument INDEX.
API The attribute corresponds to the Transfer’imethod argument API.
REQUEST The attribute corresponds to the Transfer method argument REQUEST.
B6 TransferResultDataT
A complex type that defines the servicesparameter data format that shall be applied to Transfer

defined receivedData return value.

Th

Th

e XML schema for a TransferResultDataT type is:

s:complexType name="TransferResultDataT">
<xs:attribute name="REPLY" type="xs:hexBinary" use="required"/>
<xs:attribufeiname="RESPONSE CODES" type="xs:hexBinary"
use="required" />
xs:complexType>

e attribltes of a TransferResultDataT type are described in Table B.2.

Table B.2 — Attributes of TransferResultDataT

Attribute Description

R

EPLY The attribute corresponds to the Transfer method argument REPLY.

R

ESPONSE_CODES The attribute corresponds to the Transfer method argument RESPONSE_CODES.
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B.7 OperationT
A simple type that defines possible service operations.
The XML schema for an OperationT enumeration type is:

<xs:simpleType name="OperationT">
<xs:restriction base="xs:string">
<xs:enumeration value="READ"/>

NI T oIy
g}

EE 1
ST e TraTTTo egumvy LA g e

</xs:restriction>
</xs:simpleType>
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Annex C
(informative)

Mapping to PA DIM
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FCG TS62769-8 specifies how the internal view of a device model represented by the EDD can

b

constructs to OPC-UA objects. This Annex C gives an overview on the mapping of stands
rameters defined in PROFIBUS PA Profile 3.02 and PROFIBUS/PROFINET Profile74:01

p
PA DIM.
C{2 Mapping table

Tgble C.1 specifies the parameters, for which a direct mapping exists. Other parameters as
example the manufacturer cannot be mapped directly. In these caseSymapping tables can

used.

Table C.1 — Mapping from PN standard parameters to PA DIM

D
rd
to

or
be

Usage

PA-DIM BrowsePath

IEC 61987 CDD,

Mapping PROFIBUS PA Profile
4.0

Idgentification

SerialNumber

0112/2///61987#ABA951#007

PB.IM_Serial_Number

Identification

HardwareRevision

0112/2///64987#ABA926#006

PB.HARDWARE_REVISION

Identification

SoftwareRevision

0112/2/K61987#ABA601#006

PB.SOFTWARE_REVISION

Idgentification

RevisionCounter

0112/27//61987#ABN603#001

PB.IM_Revision_Counter

Identification ProductCode 0412/2///61987#ABA300#006 | PB.OrderID
Agsetld (User Tag of |Assetld 0112/2///61987#ABA038#003 | IM_Tag_Location
D¢vice)

Dg¢viceHealth

DeviceHealth

0112/2/1/161987#ABN972#001

NE107_STATUS

Administration

Displaytanguage

0112/2///61987#ABN597#001

PB.LANGUAGE

Administration

DateOfLastChange

0112/2///61987#ABN604#001

LATEST_CHANGE

Identification

RevisionCounter

0112/2/1/161987#ABN603#001

PB.IM_Revision_Counter

Agsetld
Degvice)

(User Tag of._J| Assetld

0112/2///61987#ABA038#003

IM_Tag_Location
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

INTEGRATION DES APPAREILS DE TERRAIN (FDI®) -

Partie 103-4: PROFINET

AVANT-PROPOS

La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation‘compogé

de l'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC a_pour objet
favoriser la coopération internationale pour toutes les questions de normalisation dans les domaines

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

des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au, _public (PAS) et g
Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a des comités d'études, 4
travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisatig
internationales, gouvernementales et non gouvernementales, en liaison avec I'lECjpparticipent également 3
travaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISO), selon g
conditions fixées par accord entre les deux organisations.

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

Les Publications de I'lEC se présentent sous la forme de recommandations internationales et sont agréd
comme telles par les Comités nationaux de I'lEC. Tous les effotts raisonnables sont entrepris afin que I'l
s'assure de I'exactitude du contenu technique de ses publicatjons) I'lEC ne peut pas étre tenue responsable
I'éventuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

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

L'IEC elle-méme ne fournit aucune attestatioh(de conformité. Des organismes de certification indépenda
fournissent des services d'évaluation de cenformité et, dans certains secteurs, accédent aux marques
conformité de I'lEC. L'IEC n'est responsableyd'aucun des services effectués par les organismes de certificat
indépendants.

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

Aucune responsabilité ne doit étre.imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatair|
y compris ses experts particufliers et les membres de ses comités d'études et des Comités nationaux de I'lH
pour tout préjudice causé €n cas de dommages corporels et matériels, ou de tout autre dommage de queld
nature que ce soit, directe.ouindirecte, ou pour supporter les colts (y compris les frais de justice) et les dépeng
découlant de la publication ‘ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de I'lH
ou au crédit qui lui est'accordé.

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

L'attention €st-attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire I'ohj

de droits| de*brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits
brevets-
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L' IEC 62769 103 4 a ete etablle par Ie sous comlte 65E Les dISpOSItIfS et Ieur mtegratlon da

dans les processus mdustrlels Il's aglt d'une Norme mternahonale

Cette troisieme édition annule et remplace la deuxiéme édition parue en 2020. Cette édition
constitue une révision technique.

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

a) ajout de DeviceType a ProfinetldentificationT;

b) ajout d'un espace de noms a I'Annexe A et a I'Annexe B;

c) ajout d'une régle de mapping pour le type d'appareil lors d'une exécution en mode profil;
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d) remplacement du fichier GSD par le fichier GSDML, plus précis en ce qui concerne le

mapping du type d'appareil;

e) ajout du mapping avec le PA DIM (Process Automation Device Information Model).

Le texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
65E/863/CDV 65E/920/RVC

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ay3
abjouti a son approbation.

L4 langue employée pour I'élaboration de cette Norme internationale est I'anglais.

nt

C¢ document a été rédigé selon les Directives ISO/IEC, Partie 2, il a été développé selon les
Difectives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC/+ydisponibles so
www.iec.ch/members_experts/refdocs. Les principaux types de documents développés
I''EC sont décrits plus en détail sous www.iec.ch/standardsdev/publications.

Une liste de toutes les parties de la série IEC 62769, publiées sous le titre général Intégrati
des appareils de terrain (FDI®), se trouve sur le site web de MEC.

Le comité a décidé que le contenu de ce document ne sera.pas modifié avant la date de stabil
ingiquée sur le site web de I'lEC sous "http://webstafe.iec.ch"” dans les données relatives
document recherché. A cette date, le document sera

reconduit,
supprimé,
remplacé par une édition révisée, ou

amendé.

PORTANT - Le logo(™colour inside” qui se trouve sur la page de couverture de ¢
ocument indique qu'il contient des couleurs qui sont considérées comme utiles a un
onne compréhension de son contenu. Les utilisateurs devraient, par conséquen
imprimer ce document en utilisant une imprimante couleur.

L,
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INTEGRATION DES APPAREILS DE TERRAIN (FDI®) -

Partie 103-4: PROFINET

Domaine d'application

L4

communication CP 3/4, CP 3/5 et CP 3/6 (PROFINET?) définis dans I''EC 61784-2.

Legs documents suivants sont cités dans le texte de sorte qu'ils constituentppour tout ou par

de

I'édition citée s'applique. Pour les références non datées, la derniére~édition du document

ré

IEC 61158-5-10, Réseaux de communication industriels — Spécifications des bus de terrair

Ps

IEC 61784-2, Réseaux de communication industriels ——Profils — Partie 2: Profils de bus

te

IEC 61804 (toutes les parties), Les dispositifs* et leur intégration dans les systemes
I'entreprise — Blocs fonctionnels (FB) pour les procédés industriels et le langage de descripti
électronique de produit (EDDL)

IE

IE

IE

IE

IE

IE
co

présente partie de I'lEC 62769 spécifie un profil FDI®! de I''EC 62769 pour les profils

Références normatives

leur contenu, des exigences du présent document. Pour les références datées, sed

érence s'applique (y compris les éventuels amendements).

rtie 5-10: Définition des services de la couche application,~Eléments de type 10

rain supplémentaires pour les réseaux en tempsqeel fondés sur I''SO/IEC/IEEE 8802-3

C 62541-100:2015, Architecture udifiee OPC — Partie 100: Interface d'appareils

C 62769-2, Intégration des .appareils de terrain (FDI®) — Partie 2: Client

C 62769-4, Intégration de's appareils de terrain (FDI®) — Partie 4: Paquetages FDI®

C 62769-5, Intégration des appareils de terrain (FDI®) — Partie 5: Modéle d'information

C 62769-6,)/ntégration des appareils de terrain (FDI®) — Partie 6: Mapping de technologie

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

fie
le
de

de

12

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.

PROFINET est I'appellation commerciale du consortium PROFIBUS & PROFINET International, une organisat
a but non lucratif. Cette information est donnée a l'intention des utilisateurs du présent rapport technique et
signifie nullement que I'lEC approuve le détenteur des appellations commerciales ou I'emploi de ses produits.
conformité n'exige pas l'utilisation de I'appellation commerciale. L'utilisation de I'appellation commerciale ex
I'autorisation du détenteur de I'appellation commerciale.

ion
ne
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ige
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Spécification Pl n° 2.122:2008, Specification for PROFIBUS — Device Description and Device
Integration — Volume 1: GSD, V5.1, juillet 2008: GSD, disponible en anglais a l|'adresse
<www.PROFIBUS.com>

Spécification Pl n°® 2.352:2014, GSDML Specification for PROFINET IO, disponible en anglais

al

adresse <www.PROFIBUS.com>

3 Termes, définitions, abréviations et acronymes

3.

Pd
IE

L'IISO et I'IEC tiennent a jour des bases de données terminologiques destinées a étre utilisé
normalisation, consultables aux adresses suivantes:

en

3.2

Pd

G m m QO TQg

c =

P

Termes et définitions

ur les besoins du présent document, les termes et définitions de I'lEC 61158-5-1
C 61784-2, I'|EC 61804 (toutes les parties), I'lEC 62541-100, I'lEC 62769-2, I'lEC62769
I'EEC 62769-5, I'|EC 62769-6, I'lEC 62769-7 et la Spécification Pl n° 2.352:2014 s*appliquent.

IEC Electropedia: disponible a I'adresse http://www.electropediacarg/

ISO Online browsing platform: disponible a I'adresse http:wwWw.iso.org/obp

Abréviations et acronymes

ur les besoins du présent document, les abréviations €t acronymes suivants s'appliquent:

CP (Discovery and Basic Configuration

rotocol)

NS (Domain Name System)

DD (Electronic Device Description)

DDL (Electronic Device Description
anguage)

SD (General Station Description)

SDML (GSD Extensible Markup Language)

(Internet Protocol)

IP (User Interface Plug-in)

YUID (Universally Unique Identifier)

ML (Extensible Markun L anauaae)
\ Lad J J 7

Protocole de découverte et de configuration
de base (voir I''EC 61158-5-10)

Systéme de noms de domaine
Description électronique de produit

Langage de description électronique de
produit (voir I'lEC 61804 (toutes les parties)

Description générale de station (voir la
Spécification Pl n°® 2.122:2008)

Langage de balisage GSD (voir la
Spécification Pl n° 2.352:2014)

Protocole Internet (IETF RFC 791)
Plugiciel d'interface utilisateur

Identificateur unique universel (voir
I''SO/IEC 11578)

esS

)

| angage de hnlie:\gn extensible (\/nir

4

4.1

Conventions

Syntaxe EDDL

REC-xmI-20081126)

Le présent document 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 rédigé avec
la police Courier New. La syntaxe EDDL est utilisée pour les déclarations de signature de
méthode, de variable, de structure de données et de composant.
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4.2 Syntaxe XML

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

Exemple: <xs:simpleType name="ExampleType">
4.3 Utilisation de majuscules

La série IEC 62769 utilise des termes en majuscules pour souligner que ces termes ont une
sierification-spéeificye—deta ENI®

LASAREES SA-AIREA- - A-N" A - L= un p — 4 Ear)

Cgrtains de ces termes utilisent un acronyme comme préfixe, par exemple:

e | Client FDI®; ou
e | Serveur FDI®.

Cgrtains de ces termes sont des termes composés, par exemple:

e | Serveurs de communication; ou

e [ Paquetage de Profil.

Legs noms de parameétres ou attributs sont concaténés en un,seul et méme terme, ou les termes
d'origine composant ce terme commencent par une lettre majuscule. Par exemple:

e | ProtocolSupportFile; ou

e | ProtocolType.

Legs noms de parameétres ou attributs peuvent.également étre combinés au moyen d'un trait de
soulignement afin de concaténer deux ou plusieurs termes. Par exemple:

e | PROFILE_ID; ou
o [ Profinet_PA_Network.

5| Profil pour PROFINET

5. Généralités

Lel présent documehnt)de profil, lié a la spécification FDI® de I'|EC 62769, spécifie les éléments
spécifiques du_protocole nécessaires aux Paquetages FDI® qui décrivent les Serveurs de
communication,\les Passerelles et les Appareils.

Pqur les-Serveurs de communication, le présent document définit également les éléments
splécifiques du protocole qu'il est nécessaire de prendre en compte dans le Modgle
d'information hébergé sur les Serveurs de communication.

L'Annexe B définit le schéma XML des Services d'accés direct. L'Annexe C fournit une vue
d'ensemble du mapping des parameétres normalisés PROFIBUS avec le PA DIM.

5.2 Profil de catalogue
5.2.1 Fichier de prise en charge de protocole
5.2.1.1 Paquetage d'Appareil FDI®

Un fichier GSDML est une Piéce jointe obligatoire pour les Paquetages d'Appareils FDI® qui
représentent des appareils PROFINET I10.
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Les piéces jointes spécifiques a un protocole sont mentionnées dans le Catalogue de
Paquetage, comme cela est défini dans I'lEC 62769-5. Un fichier de langage de balisage
(GSDML), qui contient la liste des caractéristiques de communication (GSDML) conformément
a la Spécification Pl n° 2.352:2014, est une piéce jointe obligatoire pour les Paquetages

d'Appareils FDI® qui représentent des appareils PROFINET. Le Tableau 1 spécifie
paramétres du ProtocolSupportFile dans le Paquetage d'Appareil FDI®.

Tableau 1 - ProtocolSupportFile pour les Paquetages d'appareils FDI®

les

— Parametre Description
Type de contenu texte/xml
Rloot Namespace Vide
(Espace de noms
racine)
Rlelation source http://fdi-cooperation.com/2010/relationship/attachment-protocol
Noom de fichier Conformément a la Spécification Pl n°® 2.352:2014

5.2.1.2 paquetage de communication FDI®

Un fichier GSDML, comme cela est spécifié dans I'ISO 15745-4:2003/AMD1, est une piéce

jointe facultative pour les Paquetages de Communication EDI® qui représentent des appar

PROFINET IO. Le Tableau 2 spécifie les paramétres \dé ProtocolSupportFile pour
P4quetages de communication FDI®.

Tableau 2 — ProtocolSupportFile pour les.Padquetages de communication FDI®

T

Paramétre Description
Tlype de contenu texte/xml
Rloot Namespace Vide
(Espace de noms
racine)
Rlelation source http://fdi-copperation.com/2010/relationship/attachment-protocol
Nom de fichier Conformiément a la Spécification Pl n°® 2.352:2014

5.2.2 Définition"du CommunicationProfile

L'IEC 62769-4 définit une chaine CommunicationProfileT pour le schéma XML Catalog.
valeur spécifiqgue de PROFINET doit étre "profinet_io".

5.2.3 Appareil de profil

Un_Paquetage de Profil doit fournir les valeurs de catalogue des appareils de profil

n

permettant au Serveur FDI® d'optimiser la description d'appareil générique, si une description

spécifique n'est pas disponible. Les définitions du Tableau 3 portent sur le contenu
catalogue qui est indépendant du fournisseur.

du
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Tableau 3 — Valeurs de catalogue pour les appareils de profil

Elément Attribut Contenu
PackageType — Profil
Manufacturer — Vide

DeviceModel

Les valeurs d'identificateur de profil admises (PROFILE_ID) sont fournies
par PROFIBUS & PROFINET International (PI). PI fournit et gere un fichier
XML (Profile_ID_Table) qui contient I'attribution des PROFILE_ID aux
profils.

Ll + dicnanibl Sl ode
HHore—araaf

StatS

o g
<http://www.profibus.com/IM/Profile_ID_Table.xml>.

S5

Le fichier peut étre téléchargé par n'importe quel outil technique ou)outil
de service, des lors qu'il est connecté a Internet.

NOTE Des informations supplémentaires sont fournies dans_la
spécification Pl n° 3.502 (Profil 1&M) et les définitions de profils connexes|
référencées.

La chaine doit étre au format hexadécimal en commeén¢ant par Ox, par
exemple "0x3D00".

5.2.4 Informations relatives a la version du protocole

L'IEC 62769-4 définit un type d'élément nommé InterfaceT  pour le schéma XML Catalog. |e
type d'élément InterfaceT contient un élément nommé Version qui a pour objet de fournir des
informations de version relatives au profil de protocole de communication appliqué. La valgur
dagit respecter le schéma d'informations de versiofy de I'lEC 62769-4 défini dans le type
d'e¢lément VersionT. Le Tableau 4 décrit comment appliquer les versions de protocgle
actuellement connues qui sont définies par le. consortium a but non lucratif PROFIBUS| &
PROFINET International. La régle générale consiste a utiliser la valeur "0" pour les parties des
informations de version, établies conformément a I'lEC 62769-4, qui ne sont pas utilisées par

des versions de protocole actuellement connues.

Tableau 4 — Exemples de mapping de versions

Protocole/version Valeur de version InterfaceT

PROFINET version.2/3

2.3.0

NOTE 1

NOTE2-/Les

Ce tableau est seulement un exemple, car le présent document ne peut
pas prévair'comment les futures versions de protocole seront définies.

informations de révision de protocole PROFINET actuellement
connues fournissent les informations relatives aux versions majeure et mineure. Les
zéros de téte ne sont pas pris en compte dans I'évaluation de la valeur des versions,
car seules les valeurs décimales réelles sont pertinentes.

5.3 (Association d'un Paquetage a un appareil

5.3.1 Mapping d'identification du type d'appareil

L'objet du mapping d'identification du type d'appareil est de configurer les systémes Hoétes FDI®
afin qu'ils comparent le résultat du balayage a la représentation topologique dans le Modéele
d'information. Les systémes Hétes FDI® doivent également étre configurés afin de déterminer
le Paquetage d'Appareil FDI® qui convient pour une entrée d'appareil contenue dans le résultat
du balayage. Cela permet a I'utilisateur d'un systéme Héte FDI® de synchroniser le Modéle
d'information avec l'installation réelle.

Le service de balayage mis en ceuvre dans le serveur de communication (défini au 5.6.1.7)
fournit un résultat de balayage par l'intermédiaire d'un document XML (schéma défini a

I'Annexe A).
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Le service de balayage mis en ceuvre par la Passerelle (défini en 5.6.2.7) fournit un résultat de
balayage au moyen du Modéle d'information qui contient des structures de données créées a

pa

rtir du contenu EDD, comme cela est spécifié en 5.6.2.7.

Les deux maniéres de présenter le résultat du balayage ont en commun le fait que les résultats
du balayage contiennent une identification du type d'appareil et une identification de l'instance
d'appareil.

Les systémes Hoétes FDI®, qui comparent la configuration de la topologie réseau réelle a la

représentation tnpnlngiqun du Maodeéle d'information doivent étre en mesure de gémr |

sif]

a)

b)

SO

Af

algors présentes dans le Modéle d'information’sous la forme du FunctionalGroup "ldentificatio

Sp

Si

balayage ne correspond pas au DevicelD dans la GSDML. Dans ce cas, le DeviceType p§g

ét
de

Le
le
(of0)

Le
pjuvent étre comparées au résultat du balayage issu du schéma Catalog de I'lEC 62769-4, ¢
dé

uations suivantes:

I'instance d'Appareil physique identifiée a une adresse d'appareil spécifique_n'€st p
logiguement présente dans le Modéle d'information (en tant qu'lnstance): caonfigurer

informations du catalogue d'appareils;

I'instance d'Appareil physique identifiée par I'adresse de I'appareil est logiquement préser
dans le Modéle d'information (en tant qu'lnstance): configurer le syst€me Hoéte FDI® a
qu'il compare les informations de type d'appareil fournies dans le_résultat du balayage (v
I'identification a I'Article A.6 et en 5.6.2.7) aux informations spécifiques du type d'appar
de I'Instance fournies dans le Modéle d'information.
Paquetage d'Appareil FDI® contient des informations d'identification de type d'appareil g

finit les types d'éléments XML (simples) "DeviceModgl" et "Manufacturer". Ces deux typ
nt utilisés dans les types d'éléments (complexes) "Rrotocol" et "RegDeviceType".

rés le déploiement du Paquetage FDI®, les informations relatives au Paquetage FDI® sg
ecifié, qui contient VendorID et DevicelD{(voir 5.4.3).

un appareil est utilisé comme un.appareil de profil, le DevicelD renvoyé dans le résultat

e utilisé pour identifier le Paquetage FDI® en fonction du nom de I'appareil dans le Catalog
Paquetage FDI®.

mapping entre les différentes sources de données d'identification d'appareil est décrit da
Tableau 5. Etant..donné que les résultats du balayage fournis par le Serveur

systéme Héte FDI® afin qu'il trouve le Paquetage d'Appareil FDI® approprié gh fonction des

nt

Hu
ut
e

ns
de

mmunication oulla Passerelle peuvent comporter des données produites par l'appargil

(micrologiciel), lesmapping d'identification de type d'appareil doit étre assuré en fournissant les
dgnnées correspondantes qui figurent dans le Catalogue et le Modéle d'information fdu
Pgquetage-d‘Appareil FDI®.
Tableau 5 — Mapping des informations d'identification d'appareil
Paquetage d'Appareil Modéle d'information Résultat du balayage fourni Résultat du balayage
FDI® par le Serveur de fourni par la Passerelle
Communication
Type spécifié dans le FunctionalGroup: Elément (chemin): COLLECTION
catalogue Identification ConnectionPoint/lIdentification | ConnectionPoint.
Nom d'exploration: Attribut: Identification.VendorID

Manufacturer VendorID VendorID

Type spécifié dans le FunctionalGroup: Elément (chemin): COLLECTION

catalogue Identification ConnectionPoint/lIdentification | ConnectionPoint.

. Nom d'exploration: Attribut: Identification.DevicelD
DeviceModel DevicelD DevicelD
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5.3.2 Mapping de révision de type d'appareil

L'IEC 62769-4 prévoit un concept qui permet de déterminer la compatibilité entre un Paquetage
d'Appareil FDI® et un Appareil. L'IEC 62769-4 spécifie un processus de gestion du cycle de vie
qui s'appuie sur une information de version unique fournie pour I'ensemble de 'appareil.

Les spécifications PROFINET IO, par exemple les spécifications Pl n° 2.352:2011 (GSDML) et
n° 3.502 (I&M), divisent la révision d'appareil en informations relatives au logiciel et en
informations relatives au matériel. Ces spécifications ne soulignent aucune régle qui permettent
de savoir si HARDWARE_REVISION, spécifié en GSD, GSDML ou I&M, est indépendant
def SOFTWARE_REVISTON.

L'objectif de 5.3.2 est de décrire les régles de traduction entre les spécifications PROFINET IO,
en décrivant comment sont fournies les informations de version, ainsi que la méthode_spécifige
pjr I'NEC 62769-4 pour les informations de version qui peuvent étre comparées a'la Version Iue
dans I'appareil. L'objectif est de déterminer la compatibilité entre un Paquetage d'Appareil FQI®
et|un Appareil (la Figure 1 décrit le probléme).

FDI® PROFINET

1&M: HARDWARE_REVISION
GSDML: HardwareRelease

Révision Traduction
d’Appareil || spécifiée

spécifiée par le Profil
par la FDI® FDI®

1&M: SOFTWARE_REVISION
GSDML: SoftwareRelease

IEC
Figure 1 — Probleme de mapping des versions

Lel micrologiciel d'un appareil met en ceuvre l'interface d'échange de données qui doit éfre
décrite au moyen du contenu du Paquetage d'Appareil FDI® (EDD). Un micrologiciel d'appareil
qui met en ceuvre leprofi GSD, GSDML ou I&M permet de lire les valeyrs
SOFTWARE_REVISION ettHARDWARE_REVISION. L'accés a ces valeurs doit étre décrit dans
I'EDD contenue dans e Paquetage d'Appareil FDI®,

Lels modifications.du micrologiciel qui ont une incidence sur l'interface d'échange de donnéps
mise en ceuyre-par le micrologiciel doivent étre reflétées dans le Paquetage d'Appareil FD|®.
De telles modifications de micrologiciel et de description d'appareil doivent étre visibles dans
I'attribut SOF TWARE_REVISION.

Legs\“modifications relatives au matériel doivent é&tre collectées dans I'attrigut
HARDWARE_REVISION. Ces modifications du matériel n'exigent pas foujours une mise a jour
du micrologiciel. Par conséquent, HARDWARE_REVISION ne peut pas étre utilisé pour
déterminer la compatibilité entre un appareil et le Paquetage d'Appareil FDI®. Par contre, si
une modification du matériel exige des modifications du micrologiciel, HARDWARE_REVISION
et SOFTWARE_REVISION doivent étre modifiés tous les deux.

L'IEC 62769-4 spécifie le schéma Catalog et un élément DeviceVersion qui est utilisé dans la
déclaration de type d'élément ListOfSupportedDeviceVersions. La valeur de DeviceVersion doit
étre comparée a l'attribut SOFTWARE_REVISION fourni par l'appareil afin de déterminer la
compatibilité entre un Paquetage d'Appareil FDI® et un Appareil.

Le format de données pour I'attribut SOFTWARE_REVISION est une chaine alors que I'élément
DeviceVersion attend trois chiffres (version majeure, version mineure et révision). Par
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conséquent, les regles suivantes s'appliquent: si la chaine est au format
<entier>.<entier>.<entier>, elle est transférée ainsi: majeure, mineure et révision (dans le
méme ordre). <entier> désigne un nombre entier simple dans la chafne, par exemple "1" ou
"12", mais aucune autre représentation telle que le format hexadécimal (par exemple "0x001A").
Si la chaine est au format <entier>.<entier>, elle est transférée ainsi: majeure, mineure et "0"
est utilisé pour la révision. Si la chaine comporte un seul <entier>, elle est transférée ainsi:
majeure et "0" est utilisé pour mineure et la révision. Un caractére de poids fort ou un caractére
de poids fort associé a un espace doivent étre ignorés. Si une chaine figure dans un autre
format, le numéro de révision ne doit pas étre pris en compte pour choisir le Paquetage FDI®
adéquat.

5. Mapping du Modéle d'information
5.4.1 Définition du ProtocolType

La présente norme traite des protocoles spécifiés par I'lEC 61158, car ils sont appropriés pqur
prendre en charge les cas d'utilisation relatifs a la gestion d'appareils qui sont pris en charpge
par les spécifications FDI®. Le domaine d'application est limité au transport de données Hu
Modéle d'information vers I'appareil.

Pdr exemple, la gestion des adresses d'appareils repose sur les sefvices spécifiés dans la séfie
IEC 61158. Mais, étant donné que le service de gestion d'adresses/est encapsulé par le service
SdtAddress spécifié par I'lEC 62769-7, les informations des séervices spécifiés par I'lEC 61158
peuvent ne pas étre connues.

Le type de protocole Profinet_ 10 doit étre utilisé pour identifier la communication PROFINET I0O.
Le type Profinet IO est un sous-type du type abstrait ProtocolType (IEC 62541-100). |e
Tgbleau 6 spécifie les attributs et les valeurs du_type de protocole Profinet_10.

Tableau 6 — Type de protocole Profinet_IO

Attribut Valeur

BrowseName | Profinet_IO

4Abstract False

Références NodeClass | BrowseName ‘ DataType | TypeDefinition | ModellingRulé
Slous-type du ProtocolType défini'dans I'lEC 62541-100.

5.4.2 Mapping de DeviceType

Le mapping/des propriétés du nceud DeviceType est défini dans le Tableau 7.
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Tableau 7 — Mapping des propriétés DeviceType

IEC 62769-103-4:2023 © |IEC 2023

Propriété

Mapping PROFINET

SerialNumber

SERIAL_NUMBER (voir Tableau 8)

RevisionCounter

REV_COUNTER (voir Tableau 8)

Manufacturer

Chaine issue du Catalogue de Paquetage FDI® (ManufacturerName issu

de PackageT)

Model

Chaine issue du Catalogue de Paquetage FDI® (Name de DeviceTypeT,

qui est unp nom localisé)

eviceRevision

Non prise en charge

eviceManual

Non prise en charge

SOFTWARE_REVISION (voir Tableau 8)

D
D
SlftwareRevision
H

ardwareRevision

HARDWARE_REVISION (voir Tableau 8)

5.4.3 Définition du FunctionalGroup "ldentification™

Cgmme cela est défini en 5.3 de I'lEC 62541-100:2015, chaque représentation d'appareil da
le[ Modéle d'information hébergé sur le Serveur FDI® doit contenir un FunctionalGro

ns
up

spécifique d'un protocole, appelé Identification. Les paramétres’de ce FunctionalGroup sqnt
définis pour les profils PROFINET comme suit:

Tableau 8 — Définition du type d'identification PROFINET

BrowseName DataType Obligatoire/Facultatif

VendorID Ulnt16 Obligatoire
DevicelD Uint16 Obligatoire
ORDER_ID String Obligatoire
SERIAL_NUMBER String Obligatoire
HARDWARE_REVISION Uint16 Obligatoire
SOFTWARE_REVISION String Obligatoire
REV_COUNTER Uint16 Obligatoire
PROFILE_ID Uint16 Obligatoire
PROFILENSPECIFIC_TYPE Uint16 Obligatoire
IM_VERSION ByteString Obligatoire
IMUSUPPORTED Uint16 Obligatoire
DeviceType String Facultatif

L H F Al I»] Naoto\ L alal P P 4+ A4 A S ¥ H ol aAaal FH Al MNMARILAD
S IO AITLTS U DoastoAlavdlTauTC UUTVETIT T T UTTT TS a YAt uT oS Ut LTarativiTo U VATINTAD

LE

avec des identificateurs qui correspondent aux noms d'exploration énumérés dans le Tableau 8,
a l'exception des attributs VendorID et DevicelD. Les valeurs d'attributs connexes doivent étre
issues du fichier GSD (5.2.1). Les noms d'éléments VendorID et DevicelD concordent avec les
noms d'attributs définis dans la spécification GSDML.
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5.5 Eléments de topologie
5.5.1 Définition du ConnectionPoint

Afin de prendre en charge les différents besoins d'ingénierie de topologie réseau relatifs aux
différentes couches de protocoles utilisées pour PROFINET IO, la définition des types de
ConnectionPoints respecte les recommandations données dans I'l[EC 62769-7 en ce qui
concerne la maniére de traiter les informations d'adresse pour les couches de protocoles
imbriquées dans PROFINET I10.

Le — —
pdints d'accés réseau PROFINET |O. Le ConnectionPoint de type Profinet_ 1O est un sous-type
du type abstrait ConnectionPointType (IEC 62769-5). Le Tableau 9 spécifie les valeursadmisgs
des attributs ConnectionPoint pour le type de protocole Profinet_IO.

Tableau 9 — Type de ConnectionPoint pour Profinet_IO

Attribut Valeur
BrowseName | Profinet_IO
I4Abstract False
Références NodeClass BrowseName DataType TypeDefinition ModellingRul¢g
Slous-type du ConnectionPointType défini dans I'lEC 62541-100.
HasProperty Variable MAC Octet[6] PropertyType Obligatoire
HasProperty Variable IPv4 Ogtet[4] PropertyType Obligatoire
HasProperty Variable DNSNAME String PropertyType Obligatoire
HasProperty Variable VALID Boolean PropertyType Obligatoire

Le ConnectionPoint de type Profinet_IQ doit étre décrit par un élément EDD contenu dansjle
Pdquetage FDI® associé a un Appareil de communication, qui peut piloter un résepu
PROFIBUS 10. Les propriétés réelles:de ConnectionPoint sont déclarées par des constructions
VARIABLE regroupées dans une(COLLECTION nommée ConnectionPoint.

La variable MAC est une-matrice de 6 octets qui contient I'adresse MAC. La valeur est un
identificateur unique attribué a des interfaces réseau qui prennent en charge la communicatipn
splécifiée par la norme IEEE 802.3. La valeur peut uniquement étre lue dans l'appareil, gdar
exemple pendant I'exécution du service de balayage.

La variable IPv4'est une matrice de 4 octets qui contient I'adresse IP.

NQTE 1 Le ~formatage d'une adresse IP donne généralement une chaine de caractéres composée |de
quatre nombres décimaux de 1 a 3 chiffres, séparés par le caractére "." (exemple: 128.12.1.15). La spécification|de
I'EPDL,selon I'lEC 61804-3 et I'lEC 61804-4 ne prend pas en charge les instructions de formatage pour le type
OdTEW Mais, étant donné que la sémantique des définitions de VARIABLE données dans la présente partie|de
I'lEC 62769 est definie, il est pris pour hypothese que le systeme peut rendre les valeurs de VARIABLE en
conséquence.

La variable DNSNAME contient le nom de station. La syntaxe du nom de station doit suivre les
spécifications relatives au systéme de noms de domaine (DNS).

NOTE 2 Le systeme de noms de domaine (DNS) est un systéme de dénomination hiérarchique qui traduit les noms
de domaine dont la syntaxe est intelligible pour 'hnomme en identificateurs numériques associés au matériel de
réseautage dans l'objectif de localiser et d'adresser ces appareils. Les spécifications des régles de formation des
noms de domaine sont disponibles dans la IETF RFC 1035, la IETF RFC 1123 et la IETF RFC 2181.

La variable Valid indique si les informations d'adresse stockées sont valides.
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COMPONENT ConnectionPoint PROFINET IO

{
LABEL "PROFINET IO Connection point";
CAN DELETE FALSE;
PROTOCOL PROFINET;

}

VARIABLE MAC
{
LABEL "MAC address";
HELP "Unique network visible device identifier";
CLASS DEVICE:
[YPE OCTET (6) ;
HANDLING READ;
CLASS LOCAL;

VARIABLE IPv4

LABEL "IP Address";
HELP "IP v4 address";
CLASS DEVICE;

TYPE OCTET (4) ;
HANDLING READ & WRITE;
CLASS LOCAL;

VARIABLE DNS Name

LABEL "DNS Name";

HELP "Station name";
CLASS DEVICE;

[YPE BITSTRING (256) ;
HANDLING READ & WRITE;
CLASS LOCAL;

COLLECTION ConnectionPoint

[LABEL "PROFINET Connection Bedint data";
MEMBERS

{
CONNECTION POINT MAE,\MAC;
CONNECTION_POINT_IPV4, IpPv4;
CONNECTION POINTGDNS NAME, DNS Name;
}

5.5.2 Définition de I'appareil de communication

Cqnformément a I'IEC 62769-7, chaque Paquetage de communication FDI® doit contenir pn
élement EDD qui décrit I'appareil. Le code source EDDL ci-apres est un exemple qui décrit un
Serveur de communication.
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