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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIELD DEVICE INTEGRATION (FDI) -
Part 109-1: Profiles - HART® and WirelessHART®

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprisjng

all national electrotechnical committees (IEC National Committees). The object of IEC is to_sprom
international co-operation on all questions concerning standardization in the electrical and electronic fields.

bte
To

this end and in addition to other activities, IEC publishes International Standards, Technical Specificatiops,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred) to as "IEC
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National Committee interesfed

in the subject dealt with may participate in this preparatory work. International, governmental and n

pn-

governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closgly

with the International Organization for Standardization (ISO) in accordance with conditions determined
agreement between the two organizations.

by

The formal decisions or agreements of IEC on technical matters express, as nearly\as possible, an internatiopal

consensus of opinion on the relevant subjects since each technical committee~has representation from
interested IEC National Committees.

all

IEC Publications have the form of recommendations for international uséJ)and are accepted by IEC Natiopal

Committees in that sense. While all reasonable efforts are made to, énsure that the technical content of |

FC

Publications is accurate, IEC cannot be held responsible for the\#vay in which they are used or for 3ny

misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicatigns
transparently to the maximum extent possible in their pational and regional publications. Any divergence
between any IEC Publication and the corresponding natienal,or regional publication shall be clearly indicateq in

the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide confornjity
assessment services and, in some areas, access,to IEC marks of conformity. IEC is not responsible for gdny

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 gnd
members of its technical committees and IEC National Committees for any personal injury, property damage| or
other damage of any nature whatseever, whether direct or indirect, or for costs (including legal fees) gnd

expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other |
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications

indispensable for the caqrréect application of this publication.

FC

S

Attention is drawn te.the possibility that some of the elements of this IEC Publication may be the subjecf of

patent rights. IEC-shall not be held responsible for identifying any or all such patent rights.

is redliné/version of the official IEC Standard allows the user to identify the chang

made to-the previous edition. A vertical bar appears in the margin wherever a chan

h3g

s been made. Additions are in green text, deletions are in strikethrough red text.

ge
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International Standard IEC 62769-109-1 has been prepared by subcommittee 65E: Devices
and integration in enterprise systems, of IEC technical committee 65: Industrial-process
measurement, control and automation.

This second edition cancels and replaces the first edition published in 2015. This edition

co

nstitutes a technical revision.

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

ed

ition:

a)
b)

Th

Fy
the

Th

A
In

Th

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

support for Package Developers to build EDDs targeted for today’s EDD bases~syste
under a single development tool.

e text of this International Standard is based on the following documents:
CDV Report on voting
65E/624/CDV 65E/687A/RVC

b report on voting indicated in the above table.
is document has been drafted in accordance with the ISO/IEC Directives, Part 2.

list of all parts in the IEC 62769 series, published under the general title Field Dev
egration (FDI), can be found on the IEC website,

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

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

thq

p specific document. At this date, thesdocument will be

reconfirmed,
withdrawn,
replaced by a revised edition, or

amended.

Il information on the voting for the approval of this Internatiohal Standard can be found|i

m

ce

he
to
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1

FIELD DEVICE INTEGRATION (FDI) -

Part 109-1: Profiles - HART® and WirelessHART®

Scope

Th
(H

Th
co|
cit
an
IE

IE

IE

IE

Fa
IE

IS
ad

is part of IEC 62769 specifies an FDI profile of IEC 62769 for IEC 61784-1_CP 9/1
ART®)1 and IEC 61784-1_CP 9/2 (WirelessHART®)",

Normative references

U
=S

e following documents are referred to in the text in such a way that some or all of the
ntent constitutes requirements of this document. For dated referenc€es; only the editipn
ed applies. For undated references, the latest edition of the referenced document (includipg
y amendments) applies.

=)

C 62541-100:2015, OPC Unified Architecture Specification — Part 100: Device Interface
C 62769-4:2015-2, Fjeld device integration (FDI) — Part 4.FD| Packages

TE IEC 62760.4 ] . I EDL2024.
C 62769-5, Field device integration (FDI) — Part*6: FDI Information Model

TE_IEC 62760.5.0 . I EDL20s.
C 62769-7, Field device integration (FEDI) — Part 7: FDI Communication Devices

Terms, definitions, abbreviated terms and-acrenyms conventions

Terms and definitions

r the purposes of this document, the terms and definitions given in IEC 62541-1Q0,
C 62769-4, IEC.62769-5 and IEC 62769-7 apply.

D and J{EC maintain terminological databases for use in standardization at the followihg
dresses:

[EC Electropedia: available at hitp://www.electropedia.org/

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

HART® and wirelessHART® are-the i i = municati i
Austin; Texas-USA the registered trademark of F|eIdComm Group Th|s |nformat|on is g|ven for the convemence
of users of this document and does not const|tute an endorsement by IEC of4he4rademarleheldeeeean%ehts
produets the product named.-Coem A h m nam i

S e e e e Equwalent products may be used |f they can be shown to Iead to the same

results.

2 Under preparation. Stage at the time of publication: IEC/RFDIS 62769-4:2020.
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3.2 Abbreviated terms and acronyms

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

CP Communication profile (see IEC 61784-1 or IEC 61784-2)
CPF Communication profile family (see IEC 61784-1 or IEC 61784-2)
EDD Electronic device description (see IEC 61804)

EDDL Electronic device description language (see IEC 61804)
FDI Field device integration

FSK Frequency-Shift-Keying

HCF HART Communication Foundation

ID Identification

IM Information Model

1P Internet protocol

PDHU Protocol data unit

PSK Phase-Shift-Keying

TQ¢P Transmission Control Protocol (see IETF RFC 793)

ubpP User Datagram Protocol (see IETF RFC 768)

XML Extended Extensible markup language

3.3 Conventions

Th
P3
Sig

XN
do

EX

TH
Sp

Sa

.3.1 EDDL syntax

is document specifies content for the EDB ¢omponent that is part of FDI Communicati
ckages. EDDL syntax uses the font C@urier New. EDDL syntax is used for meth
nature, variable, data structure and component declarations.

.3.2 XML syntax

IL syntax examples use font Courier New. The XML syntax is used to describe X|
cument schema.

AMPLE <xs:simpleType name="ExampleT">

.3.3 Capitalizations

e IEC 62769 series uses capitalized terms to emphasize that these terms have an F
ecific meaning.

meg. of these terms using an acronym as a prefix, for example

bn
bd

L

DI

FDI Client or
FDI Server.

Some of these terms are compound terms such as:

FDI Communication Servers or

Profile Package.

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

ProtocolSupportFile or
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ProtocolType.

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

4

PROFILE_ID or
HART_Network.

Profile for CP 9/1 (HART®) or CP 9/2 (WirelessHART?®)

4,
Th

specifics needed for FDI Packages describing FDI Communication Servers, gateways a
devices.

4.2 Catalog profile

4.2.1 Protocol support file

Nd i filei irod for CP.0/1 or CP /2 EDI Device Padl _

De

delvice. This metadata is a subset of information that is ‘sdntained in the EDD. The devi
information files may be extracted from the packag@ by light-weight gateway or sery
implementations to exchange runtime device inf@rmation with minimal implementati
ovierhead. Device information files do not replace)the need for the EDD part because devi
information files only contain a subset of the information from the EDD, and do not provi
any user-interface elements.

Th

General

is profile document to the FDI specification in IEC 62769-specifies selects the, protoq

vice information files provide metadata for the dynamic runtime data that is supplied by t

e formats of the Device Information Fjles are described in Table 1.

Table~1™— Device Information Files

ol
nd

Part Content
Content Type Not spetified here
Rloot Namespace Not specified here
Slource http://fdi-cooperation.com/2010/relationships/attachment-protocol
Rlelationship
Fjlename Not specified here

Th

e Dévjce Information Files are specified in FCG AG21073.

4.2.2 CommunicationProfile definition

IEC 62769-4 defines a CommunicationProfileT-enumeration string type for the Catalog XML
schema. Table 2 defines the CP 9/1 specific values for this enumeration.

Table 2 — CommunicationProfile definition

CommunicationProfile Description

hart_fsk

a pair of wires)

CP 9/1 device type that supports an FSK physical layer (Frequency-Shift-Keying on

hart_psk CP 9/1 device type that supports a PSK physical layer (Phase-Shift-Keying on a pa

of wires). Devices supporting PSK are required to also inherently support FSK, and
therefore PSK will always be used only in combination with at least FSK.

ir
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CommunicationProfile Description

hart_wirelesshart CP 9/2 device type that supports a wireless physical layer (communication between
device and gateway).

hart_ip CP 9/1 device type that supports Internet Protocol (these devices support both TCP
and UDP).

hart_rs485 CP 9/1 device type that supports EIA-485 digital communication.

hart_ir CP 9/1 device type that supports an Infrared physical layer (designed to be

transparent to FSK masters — included only as information to indicate that the device
supports IR connection).

OTE It is possible for a single CP 9/1 device to support more than one CP.

4.2.3 Profile device

A Profile Package shall provide the catalog values for profile devices, enabling the FDI Seryer
to|leverage a generic device 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
DleviceModel — Empty
Manufacturer — Empty

4.2.4 Protocol version information

IEC 62769-4 defines an element type.fhamed InterfaceT for the Catalog XML Schema.
Element type InterfaceT contains an element named Version which is supposed to provide
version information about the applied’communication protocol profile. The value has to follpw
the IEC 62769-4 defined version—information schema defined in element type VersionT.
Sybclause 4.2.4 describes howxto apply the currently known protocol versions for CP 9/1 |or
CIF 9/2 entries in the device catalog. The general rule is to use the Universal Revision of the
prptocol for the major version part of VersionT, and the value "0" for the minor version apd
bdild parts. Table 4 shows-the Protocol Version Information.

Table 4 — Protocol Version Information

Protocol Version InterfaceT Version value
HART Universal Revision 5 5.0.0
HART Mniversal Revision 6 6.0.0
HART Universal Revision 7 7.0.0
The Protocol Version defined in a package is provided for informational purposes only and shall not be used to
determine the compatibility or applicability of a package to a device.

4.3 Associating a Package with a CP 9/1 device
4.3.1 Device type identification mapping

CP 9/1 device types are uniquely identified by parameters Manufacturer, Model and
DeviceRevision. These parameters are used to associate a given device instance to an FDI
Device Package. These parameters are mapped to the FDI Device Package Catalog
according to Table 5.
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Table 5 — Device type catalog mapping

Catalog element

Catalog element

CP mapping (SeeTable A.)

=<

—

anufacturer element of InterfaceT
EC 62769-4:—, Clause E.10)

Manufacturer

String format "0Oxdddd‘where dddd is the
MANUFACTURER\I®D"in hexadecimal format.

(W]

o

eviceModel element of InterfaceT
EC 62769-4:—, Clause E.10)

Model

String format "Oxdddd" where dddd is the
DEVICE/TYPE in hexadecimal format.

[ )

o

eviceRevision element

stOfSupportedDeviceRevisionsT
EC 62769-4:—, Clause E.20)

DeviceRevision

Sfring format "x.0.0" where x is the
DEVICE_REVISION in decimal format (no
leading zeros).

4.3.2 Device type revision mapping
Edch device type is identified as per4.3.1. If a package with matching DeviceRevision is not
avilable, any CP 9/1 FDI package for a corresponding manufacturer and model shall always
bg compatible with a field device’as long as the device revision of the field device is equal|to
or|greater than the device revision specified in the FDI package.
4.4 Information Model mapping
4.4.1 ProtocolType definition
T4ble 6 defines-the ProtocolType used to identify CP 9/1 network communications.
Table 6 — ProtocolType HART definition
Attribute Value

BrowseName | HART

IsAbstract False

References NodeClass BrowseName | DataType | TypeDefinition ModellingRule

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

4.4.2

DeviceType mapping

Each device type inherits the properties of DeviceType. The mapping of the inherited
properties from DeviceType is defined in Table 7.
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Table 7 — Inherited DeviceType Property mapping

$§%§

Property Foundation mapping

SerialNumber Unique ID of\@\device, mapped to SERIAL_NUMBER of IdentificationT.

RlevisionCounter Configurdtion change counter, mapped to REV_COUNTER of
IdentifigationT

Manufacturer String taken from FDI package catalog (ManufacturerName from PackageT)

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

DleviceManual Entry text string (not supported) @

DleviceRevision Device revision level of a device, mapped to DEVICE_REVISION of
IdentificationT

SloftwareRevision Software revision level of a device, mapped to SOFTWARE_REVISION of
IdentificationT

HardwareRevjsion Hardware revision level of a device, mapped to HARDWARE_REVISION o
IdentificationT

a8l Pevice manuals are exposed as attachments of the FDI Device Package.

4.4.3 FunctionalGroup Identification definition

As defined in IEC 62541-100, each device representation in the FDI Server hosted
Information Model shall contain a protocol specific FunctionalGroup called ldentification. This
FunctionalGroup organizes variables found in the device type instance. The FunctionalGroup
Identification for CP 9/1 is defined in Table 8.

Table 8 — Identification parameters

BrowseName DataType Optional/Mandatory
MANUFACTURER_ID Uint16 Mandatory
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DEVICE_TYPE Uint16 Mandatory
DEVICE_REVISION Uint8 Mandatory
UNIVERSAL_REVISION Uint8 Optional
SERIAL_NUMBER Uint24 Optional
HARDWARE_REVISION Uint8 Optional
SOFTWARE_REVISION Uint8 Optional
REVISION_COUNTER Uint16 Optional
4.5 Topology elements

4,
4,

5.1 ConnectionPoint definition

5.1.1 General

CP 9/1 devices can support up to five different ConnectionPoint types-that are used

n

4,
Th

gtwork communications.

b.1.2 HART_TPS5, HART_TP6, HART_TP7

CK 9/1 token passing network communication and are{dgefined in Table 9. HART_TH
HART_TP6, and HART_TP7 all contain the same prdperties, but each provides differg
gualification information for some of the properties (described below). The Protocol Versi
(UNIVERSAL_REVISION) described in 4.2.4 can be~Used as an aid to determine which of t
three token passing Connection Point types is the“most appropriate. CP 9/1 token passi

c
p

ommunications can be used on a variety of physical layers. FSK, PSK, RS485, and Infrar
hysical layer connections shall all use the HART_TP connection type. The ConnectionPo

types HART_TP5, HART_TP6, and . HART_TP7 are subtypes of abstract ty
CqgnnectionPointType defined in IEC 62769-5.

Th

p

grameter necessary to communicate with the field device.

THe DevMfg property shali*\be the 2-byte Manufacturer ID and can be used to help automg
the process of assigning live devices in the scan list to offline placeholders.

THe DevType property shall be the 2-byte extended device type and can be used to hg

a

utomate the proeess of assigning live devices in the scan list to offline placeholders.

ThHe DevRev property shall be the device revision and can be used to help automate t

p

ropcess<of.iassigning live devices in the scan list to offline placeholders.

or

e ConnectionPoint types HART_TP5, HART_TP6, and HART "TP7 shall be used to identjfy

5,
nt
on
he
ng
ed
nt

pe

e DevAddr property shall be thé“long address (5 bytes) for the device and is the only

p

he

The DevTag property shall be the long tag for HART® protocol version 6 or 7 devices. T
DevTag property shall be the tag for protocol version 5 devices. The DevTag property can be
used to help automate the process of assigning live devices in the scan list to offline
placeholders. HART_TP5 Connection Points shall limit the DevTag to 8 characters in length.
HART_TP6 and HART_TP7 Connection Points shall limit the DevTag to 32 characters in
length.

he

The DevPollAddr property shall be the poll address and can be used to identify which device
is located at a specific poll address. HART_TP5 Connection Points shall be limited to values
between 0 and 15 for the DevPollAddr property. HART_TP6 Connection Points shall be
limited to values between 0 and 31 for the DevPollAddr property. HART_TP7 Connection
Points shall be limited to values between 0 and 63 for the DevPollAddr property.
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For forward compatibility, a lower revision HART_TP Connection Point is compatible and can
be used for a higher universal revision device connection. For example, if a future HART
universal revision 8 device is encountered, and no HART_TP8 is available in the FDI server,
HART_TP7 will be compatible and shall be used to connect to the device. If the Protocol
Version (i.e. the Universal Revision) is unknown for any reason, the HART_TP5 Connection

Point can be used, and will be forward compatible to later universal revisions.

Table 9 — ConnectionPointType HART_TP definition

Attribute Value
BfowseName | ConnnectionPoint_HART_TP5 or ConnnectionPoint_ HART_TP6 or
ConnnectionPoint_ HART_TP7

I4Abstract False

References NodeClass BrowseName DataType TypeDefinition MadellingRulg
Inherits the properties of ConnectionPointType defined in IEC 62769-5

HasProperty Variable DevAddr Uint40 PropertyType Mandatory
HasProperty Variable DevMfg Uint16 PropertyType Optiona
HasProperty Variable DevType Uint16 PropertyFype Optiona
HasProperty Variable DevRev Uint16 PfopertyType Optiona
HasProperty Variable DevTag String PropertyType Optiona
HasProperty Variable DevPollAddr UInt8 PropertyType Optiona
ThHe ConnectionPoint type HART_TP5, HART_TPR6).and HART_TP7 shall be described by

EL
CH

gr
Cq
co

VA

D element contained in a Communication Device related FDI Package that can drive
P 9/1 network. Actual ConnectionPoint properties are declared by VARIABLE construc
buped together in a COLLECTION named ConnectionPoint. HART_TH
nnectionPoint HART_TP6, or ConnectionPoint HART _TP7. The following EDDL sour
de is an example describing a TP5 Gonnection Point.

MPONENT ConnectionPoint~HART TP5

LABEL "HART TP Connection Point";
CLASSIFICATION NETWORK CONNECTION POINT;
CAN_ DELETE FALSEy

PROTOCOL HART;

CONNECTION POINT ConnectionPoint TP5;

RIABLE _PevAddr

LABEDL. "Address";
CLASS DEVICE;

TYPE UNSTGNED TNTEGER(5) ;

HANDLING READ & WRITE;

VARIABLE DevMfg

{

LABEL "Manufacturer";
CLASS DEVICE;

TYPE UNSIGNED INTEGER (2);
HANDLING READ & WRITE;
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VARIABLE DevType

{
LABEL "Device Type";
CLASS DEVICE;
TYPE UNSIGNED INTEGER(2);
HANDLING READ & WRITE;

VARIABLE DevRev
{

LABEL "Dovice Revision':
CLASS DEVICE;

TYPE UNSIGNED INTEGER;
HANDLING READ & WRITE;

VARIABLE DevTag

LABEL "Tag";

CLASS DEVICE;

TYPE ASCII(32);
HANDLING READ & WRITE;

VARIABLE DevPollAddr

LABEL "Poll Address";
CLASS DEVICE;

TYPE UNSIGNED INTEGER
{

MAX VALUE 15; //Define appropriate max value for various revisionp

}
HANDLING READ & WRITE;

CJLLECTION ConnectionPoing TP5

LABEL "Connection Rdint";

MEMBERS

{
ADDRESS, RewvAddr, "Device Address";
MFG, DevMfqg, "Manufacturer";
DEV_TYPE,\_J DevType, "Device Type";
DEV_REW, DevRev, "Device Revision";
TAG, DevTag, "Device Tag";

POINWADDR, DevPollAddr, "Poll Address";

4513 HART_IP

The ConnectionPoint type HART_IP shall be used to identify CP 9/1 I[P network
communication and is defined in Table 10. HART_IP communications can be used on a
variety of physical layers. Ethernet connections shall all use the HART_IP connection type.
Additional physical layers developed in the future may also use the HART_IP connection type.
The ConnectionPoint type HART_IP is a subtype of abstract type ConnectionPointType
defined in IEC 62769-5.

The IPAddress property shall indicate the IP Address (up to 16 bytes) used for the
connection.
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The IPVersion property shall indicate the version of IP used for the connection (either 4 or 6

)-

The IPPort property shall be the IP port number for the connection. The default port number

used for HART IP is 5 094.

The DevAddr property shall be the long address (5 bytes) for the device.

The DevMfg property shall be the 2-byte Manufacturer ID and can be used to help automate

the process of assigning live devices in the scan list to offline placeholders.

The DevType property shall be the 2-byte extended device type and can be used tohglp
automate the process of assigning live devices in the scan list to offline placeholders.
ThHe DevRev property shall be the device revision and can be used to help.@Qutomate the
prpcess of assigning live devices in the scan list to offline placeholders.
THe DevTag property shall be the long tag (with maximum 32 characters)_and can be used|to
hellp automate the process of assigning live devices in the scan list to-offline placeholders.
Table 10 — ConnectionPointType HART_IP.-Definition

Attribute Value

BrowseName | ConnnectionPoint_ HART_IP

IqAbstract False

References NodeClass BrowseName DataType TypeDefinition ModellingRul¢g
Inherits the properties of ConnectionPointType defined inNlEC 62769-5

HasProperty Variable IPAddress ByteString PropertyType Mandatory
HasProperty Variable IPVersion Uint8 PropertyType Mandatory
HasProperty Variable IPPort Uint16 PropertyType Mandatory
HasProperty Variable DevAddr UInt40 PropertyType Mandatory
HasProperty Variable DevMfg Uint16 PropertyType Optiona
HasProperty Variable DevType Uint16 PropertyType Optiona
HasProperty Variable DevRev Uint16 PropertyType Optiona
HasProperty Variablée DevTag String PropertyType Optiona
ThHe ConnectionPoint type HART_IP shall be described by an EDD element contained in[ a
Cgmmunijcation Device related FDI Package that can drive a CP 9/1 network. Actyal
CgnnectionPoint properties are declared by VARIABLE constructs grouped together in| a
COLLECTION named ConnectionPoint HART_IP. The following EDDL source code is pn

example describing an IP Connection Point.

COMPONENT ConnectionPoint HART IP

{
LABEL "HART IP Connection Point";
CLASSIFICATION NETWORK CONNECTION POINT;
CAN DELETE FALSE;
PROTOCOL HART;
CONNECTION POINT ConnectionPoint IP;
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ARRAY IPAddress
{
LABEL "IP Address";
CLASS DEVICE;
TYPE OCTET (16) ;
HANDLING READ & WRITE;
}

VARIABLE IPVersion
{

ILABEI _"TID ov‘cir\m";
CLASS DEVICE;

TYPE ENUMERATED

{

{ 4, "Ipv4" },
{ 6, "IPve" }
}
HANDLING READ & WRITE;

VARIABLE IPPort

LABEL "IP Port";

CLASS DEVICE;

TYPE UNSIGNED INTEGER (2);
DEFAULT VALUE 5 094;
HANDLING READ & WRITE;

CJLLECTION ConnectionPoint IP

LABEL "Connection Point";

MEMBERS

{
IPADDRESS, IPAddress, "&P Address";
IPVERSION, IPVersion,~"IP Version";

IPPORT, IPPort, "IP Port";
ADDRESS, DevAdd, "Device Address";
MFG, DevMf gy "Manufacturer";
DEV_TYPE, DevType, "Device Type";
DEV_REV, RDevRev, "Device Revision";
TAG, DevTag, "Device Tag";

4.5.1.4 HART_TDMA

THe ConnectionPoint type HART_TDMA shall be used to identify CP 9/2 time division media
accessnetworkcommumicationmand—is—defimed—mTabte—tt—HART —TDMA—communications
can be used on a variety of physical layers. The ConnectionPoint type HART_TDMA is a
subtype of abstract type ConnectionPointType defined in IEC 62769-5. WirelessHART
connections shall all use the HART_TDMA connection type. Additional physical layers
developed in the future may also use the HART_TDMA connection type.

The Network property shall be the network ID for the network.
The DevAddr property shall be the long address (5 bytes) for the device.

The DevMfg property shall be the 2 byte Manufacturer ID, and can be used to help automate
the process of assigning live devices in the scan list to offline placeholders.
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The DevType property shall be the 2 byte extended device type, and can be used to help
automate the process of assigning live devices in the scan list to offline placeholders.

The DevRev property shall be the device revision and can be used to help automate the
process of assigning live devices in the scan list to offline placeholders.

The DevTag property shall be the long tag (with maximum 32 characters) and can be used to
help automate the process of assigning live devices in the scan list to offline placeholders.

Tablet4—6 ionPeintType HART_TDMA Definit

Attribute Value

BrowseName | ConnnectionPoint_ HART_TDMA

I4Abstract False

References NodeClass BrowseName DataType TypeDefinition ModellingRul¢g

Inherits the properties of ConnectionPointType defined in IEC 62769-5

HasProperty Variable Network Ulnt16 PropertyType Mandatory
HasProperty Variable DevAddr Uint40 Property Type Mandatory
HasProperty Variable DevMfg Uint16 PropertyType Optional
HasProperty Variable DevType Uint16 PropertyType Optional
HasProperty Variable DevRev Uint16 PropertyType Optional
HasProperty Variable DevTag String PropertyType Optional

THe ConnectionPoint type HART_TDMA shall bé'described by an EDD element contained ir] a
Cgmmunication Device related FDI Package that can drive a CP 9/2 network. Actyal
CannectionPoint properties are declared™by VARIABLE constructs grouped together in| a
COLLECTION named ConnectionPoint \HART_TDMA. The following EDDL source code is pn
exfample describing a TDMA Connection Point.

CJMPONENT ConnectionPoin®“HART TDMA

LABEL "HART TDMA @gonnection Point";
CLASSIFICATION NETWORK_CONNECTION_POINT;
CAN_DELETE FALSE;

PROTOCOL HART;

CONNECTION (POINT ConnectionPoint TDMA;

VARIABLE_ Network

LABEL "Network ID";

CLASS DEVICE;

TYPE UNSIGNED INTEGER (2);
HANDLING READ & WRITE;
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COLLECTION ConnectionPoint TDMA

{

LABEL "Connection Point";

MEMBERS

{
NETWORK, Network, "Network ID";
ADDRESS, DevAddr, "Device Address";

MFG, DevMfqg, "Manufacturer";

DES TYDRE DevTsing "Dovzice Tung!™ .
7 YT T 7

Ad
de
de

Se
C(
ing

Ad

5.2 Communication Device definition

DEV_REV, DevRev, "Device Revision";
TAG, DevTag, "Device Tag";

cording to IEC 62769-7, each FDI Communication Package shall coptain an EDD elemg
scribing the communication device. The following EDDL sourcescode is an examy
scribing a FDI Communication Server.

MPONENT CommunicationServer HART

LABEL "HART Communication Server";

CAN_DELETE TRUE;

CLASSIFICATION NETWORK_COMPONENT;

COMPONENT RELATIONS { Communications Device Setup HART}

MPONENT RELATION Communication (Pevice Setup HART

LABEL "Relation between Device and Communication Device";

RELATION TYPE CHILD COMPONENT;

COMPONENTS

{
CommunicationDevice-HART{AUTO CREATE 1;}

}

MINIMUM_NUMBER 1;

MAXIMUM_NUMBER 4 ;

mantics of<the’ EDDL constructs shown above are described in IEC 62769-7. The ED
DMPONENT~will be utilized by the FDI server and FDI Communication Server to create
tance of-type CommunicationServerType as described in IEC 62769-7.

el
SO

CO
{

nt
le

DL

DD

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

urce code is an example for a CP 9/1 communication device.

MPONENT CommunicationDevice HART

LABEL "HART Communication Device";

CAN_DELETE TRUE;

CLASSIFICATION NETWORK_COMPONENT;

COMPONENT RELATIONS { ServiceProviderRelation HART}
BYTE ORDER BIG ENDIAN;
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MPONENT RELATION ServiceProviderRelation HART

LABEL "Relation to communication service provider";
RELATION TYPE CHILD COMPONENT;
COMPONENTS
{
CommunicationServiceProvider HART {AUTO CREATE 1;}
}
MINIMUM NUMBER 1;
MAXIMUM NUMBER 1;

Se
C(
ing
4,

Ad

element describing at least one communication service provider cémponent. The followi

Ef

TH
Cq
to

Cd
{

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

5.3 Communication service provider definition

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

DL source code is an example for a CP 9/1 communication service’provider component.

e component reference (ConnectionPoint_ HART_IP) corresponds to one of the relat
nnection Point definitions in 4.5.1. The attribute BYTE_ORDER value is to be set accordi
the protocol.

MPONENT CommunicationServiceProvider{HART

LABEL "HART Communication ServicesProvider";

CAN DELETE FALSE;

CLASSIFICATION NETWORK COMMUNICATION SERVICE PROVIDER;

COMPONENT RELATIONS { ServiceProviderConnectionPointRelation HART }
BYTE_ORDER BIG_ENDIAN;

MPONENT RELATION ServfdiceProviderConnectionPointRelation HART

RELATION TYPE GHLLD COMPONENT;
ADDRESSING
{
IPAddress
}
COMPONENT S
{
ConnectionPoint_HART_IP { AUTO CREATE 1; 1}
}

LABEL "Relation betiween communication service and connection point")

DL

}

MINITMOM NUMBER 1,
MAXIMUM NUMBER 1;

Semantics of the EDDL constructs shown above are described in IEC 62769-7. The EDDL
COMPONENT will be utilized by the FDI server and FDI Communication Server to create an
instance of type CommunicationServiceType as described in IEC 62769-7.

4.5.4 Network definition

According to IEC 62769-7, each FDI Communication Package shall contain at least one EDD
element describing network configuration constraints using the component construct. The

fol

lowing EDDL source code is an example describing a network.


https://iecnorm.com/api/?name=e32b53411ab754de3389d982db17b12f

IE

C 62769-109-1:2020 RLV © IEC 2020 -21-

COMPONENT Network HART

{

}

LABEL "HART Network";

CAN_ DELETE TRUE;

CLASSIFICATION NETWORK;

COMPONENT RELATIONS { NetworkConnectionPointRelation HART }

COMPONENT RELATION NetworkConnectionPointRelation HART

{

ILABEL "Rolaotion botwoon notwork ond connection noint ™.
+ 7

Se
C(
ing
m
n

4,

Th
de

.6.1 Methods for'FDI Communication Servers

.6.1.1 General

RELATION TYPE CHILD COMPONENT;
ADDRESSING {DevPollAddr}
COMPONENTS
{
ConnectionPoint HART TP5
{
MAXIMUM NUMBER 16;
by
ConnectionPoint HART TP6
{
MAXIMUM NUMBER 32;
by
ConnectionPoint HART TP7
{
MAXIMUM NUMBER 64;
}
}
MINIMUM NUMBER 1;
MAXIMUM NUMBER 64; //Defined tojXkimitations of the comm. device

mantics of the EDDL constructs shown above are described in IEC 62769-7. The ED
DMPONENT will be utilized by theFDI server and FDI Communication Server to create
tance of type NetworkType as-described in IEC 62769-5. Some communication devic
y organize multiple 10 cards(as individual networks, while others may present a sing
twork that comprises all Connection Points across all 10 cards.

i Methods

e FDI Communication Server shall implement services according to the method signatur,
scribed~in 4.6.1 and according to the Information Model.

4,

DL

es
le

5. 1.2 Connect

Table 12 shows the Method Connect arguments.

Signature:

Connect (
[in] ByteString CommunicationRelationId,
[in] ByteString LongAddress,
[out] Int32 ServiceError) ;
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Table 12 — Method Connect arguments

[

0 Z

becified above.

OTE 2 IEC 62769-7, defines the argument Devicelnformation as a protocol“specific argument list in which th
onnect method stores the resulting data. The Devicelnformation argtment is defined as an array of Varian
he Devicelnformation argument is not used for CP 9/1 devices.

Argument Description

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

LongAddress The argument name shall match with the corresponding attribute name
defined for the ConnectionPoint which is described by a corresponding EDD
element specified in 4.5.1. The argument holds the device’s long (5-byte)
address. The value can be obtained by the method Scan.

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

NOTE 1 IEC 62769-7, defines the argument AddressData of the Connect Method™as an array of Variant. THe

LpngAddress arguments defined in the table are represented as entries of the Variant array in the order they afe

k)

4.6.1.3 Disconnect
Tgble 13 shows the Method Disconnect arguments.
Signature:
Disconnect (
[in] ByteString CommunicationRelationId,
[out] Int32 ServiceError) ;
Table 13 — Method Disconnect arguments
Argument Description
CommunicationRelationld The argument value contains the nodeld of the Device ConnectionPoint
representing the connection between a device and a physical network which
is directly connected to the FDI Communication Server hardware. The nodelqd
allows finding the direct parent-child relation.
SlerviceEtror 0: OK/disconnect finished successfully

-1: Disconnect Failed/no existing communication relation

-Z. Disconnect Falled/invalid communication relfation rdentitier

4.6.1.4 Transfer

Ta

ble 14 shows the Method Transfer arguments.
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Si

gnature

Transfer (
[in] ByteString
[in] UIntlo
[in] ByteString
[out] ByteString
[out] Int32

CommunicationRelationId,
Command,

Request,

Reply,

ServiceError) ;

Table 14 — 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 which is_directly
connected to the FDI Communication Server hardware. The nodeld-allows
finding the direct parent-child relation.

Clommand

Command number of the CP 9/1 command to be sent. The FDI
Communication Server is required to generate and send.the PDU in the
proper format according to CP 9/1 protocol specifications (e.g. taking care of
command expansion).

Rlequest

An array of bytes representing the data bytes in{the CP 9/1 command requesit
(e.g. starting after the byte count, and ending before the checksum).

Rleply

An array of bytes representing the data-bytes in the CP 9/1 command
response (e.g. starting after the byte,count, and ending before the checksum)).

erviceError

0: OK/execution finished;-Reply-contains-theresult

-1: Transfer Failed/cancelledby caller

-2: Call Failed/unknown seryice 1D

-3: Transfer Failed/nosgxisting communication relation

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

-6: Transfer\Railed/invalid Reply format

o =z

L Z

der they are specified above.

OTE 1 IEC 62769-7 defines the argument SendData of the Transfer Method as an array of Variant. Th
guments Command and Request defined in the table are represented as entries of the Variant array in th

OTE 2 IEC 62769-7 defines~the argument ReceiveData of the Transfer Method as an array of Variant. THe
gument Reply defined in the\table is represented as the entry of the Variant array.

® @

CH
IE

Si

.6.1.5 GetPublishedData

gnature:

P 9/1 burst¢and event notification messages represent unsolicited messages as defined|i
C 62769-7. Table 15 shows the Method GetPublishedData arguments.

GetPublishedData (
[in] ByteString

[out] UIntlo6
[out] ByteString
[out] DateTime
[out] Int32

CommunicationRelationId,
Command,

Reply,

TimeStamp,
ServiceError) ;
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Table 15 — Method GetPublishedData arguments

Argument Description

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

Command Command number of the CP 9/1 command published. The FDI
Communication Server is required to parse the PDU in various formats
according to CP 9/1 Protocol standards (e.g. taking care of command
expansion).

eply An array of byies represeniing the data bytes In the published CP 971
command response (e.g. starting after the byte count and ending before the
checksum).

—

meStamp Time at which the published data was captured.

SlerviceError 0: OK/execution finished,-Replycontains-theresult
-1: GetPublishedData Failed/cancelled by caller

-2: Call Failed/unknown service 1D

-3: GetPublishedData Failed/not supported

-4: GetPublishedData Failed/no existing commupnication relation

-5: GetPublishedData Failed/invalid commuhication relation identifier

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

OTE |EC 62769-7 defines the argument ReceiveData of the GetPublishedData Method as an array of Variant.
he arguments Command and Reply defined in the table are represented as entries of the Variant array in th
der they are specified above.

o dz
[0

4.6.1.6 SetAddress

Tgble 16 shows the Method SetAddress arguments.

Signature

SetAddress (
[in] UInt8 OldPollAddress,
[in] UInt8 NewPollAddress,
[out] Int32 SewviceError);
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Table 16 — Method SetAddress arguments

Argument Description

0

IdPollAddress The argument value holds the current address of a device. Allowed values are
0..63.

N

ewPollAddress The argument value holds the new address for a device. Allowed values are
0..63.

ServiceError 0: OK/execution finished successfully

-1: SetAddress Failed/cancelled by caller

-2: Call Failed/unknown service 1D

-3: SetAddress Failed/not initialized

-4: SetAddress Failed/not connected to a network

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

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

-8: SetAddress Failed/invalid oldAddress
(in terms of syntax, data type, data format, and s0)onh)

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

-10: SetAddress Failed/not possible inStatus connected

L Z

L Z

OTE 1 IEC 62769-7 defines the argument OldAddress of the SetAddréss Method as an array of Variant. THe
gument OldPollAddress defined in the table is represented as the-entry of the Variant array.

OTE 2 |EC 62769-7 defines the argument NewAddress of the'SetAddress Method as an array of Variant. THe
gument NewPollAddress defined in the table is representéd as the entry of the Variant array.

TH
to

TH
to

4.4

.6.1.7 Scan

.6.1.8 ResetScan

e method signature specified® in IEC 62769-7 applies. The correspondipg
pologyScanResult schema is specified in Annex A.

e method signature. specified in [|IEC 62769-7 applies. The correspondipg
pologyScanResult sechema is specified in Annex A.

5.2 Methods_for Gateways

4.

ThHe method signatures described in 4.6.2 shall be implemented in the EDD elemsgd
IEC 82769-4 contained in a Gateway related FDI Package containing the communicati

d

2.1 General

nt

ice definitions.

4.6.2.2 Connect

Table 17 shows the Method Connect arguments.
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METHOD BeginConnect (

DD _String
DD String

unsigned long

CommunicationRelationId,
LongAddress,
ServicelD,

unsigned long &DelayForNextCall,

long

DEFINITION

&ServiceError)

{<Gateway specific implementation>}

DD String

long

DD _String

long

METHOD EndConnect (
unsigned long
unsigned long &DelayForNextCall,

&ServiceError) ;

DEFINITION {<Gateway specific implementation>}

METHOD CancelConnect (

unsigned long
&ServiceError) ;

DEFINITION {<Gateway specific implementation>}

CommunicationRelationId,
ServicelD,

CommunicationRelationId,
ServicelD,

Table 17 — Method Connect arguments

Argument

Description

ommunicationRelationld

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

-

bngAddress

The argument name shall match with the corresponding attribute name
defined for the ConnectionPoint which is described by a corresponding EDD
element specified in 4.5.1. The argument holds the devices long (5-byte)
address. The value can be obtained by the method Scan.

erviceld

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

(W)

elayForNextCall

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.

erviceErrar

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

0: OK/execution finished, connection established successfully

—t—Commect Faitedfcancetted by catter

-2: Call Failed/unknown service 1D

-3: Connect Failed/device not found

-4: Connect Failed/invalid device address

-5: Connect Failed/invalid device identification
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4.6.2.3 Disconnect

Table 18 shows the Method Disconnect arguments.

Signature:

METHOD Disconnect (
DD String communicationRelationlId,
Long &serviceError)

il i il N el s P N L
p g g ) s e
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Table 18 — Method Disconnect arguments

Argument Description

CommunicationRelationld The argument value contains the nodeld of the ConnectienPoint representing
the connection between a device and a physical network-which is directly
connected to the FDI Communication Server hardware."The nodeld allows
finding the direct parent-child relation.

SlerviceError 0: OK/disconnect finished successfully

-1: Disconnect Failed/no existing communication relation

-2: Disconnect Failed/invalid communication relation identifier

4.6.2.4 Transfer

Tgble 19 shows the Method Transfer arguments:

Signature:

METHOD BeginTransfer (

DD _String CommunicationRelationId,
unsigned short Command,

DD _String Reqgquest,

DD String &Reply,

unsigned long Serviceld,

unsigned long ~&DelayForNextCall,

long &ServiceError) ;

DEFINITION {<Gateway specific implementation>}

METHOD.  EndTransfer (
DD String CommunicationRelationId,
DD String &Reply,
unsigned long ServiceTd
unsigned long &DelayForNextCall,
long &ServiceError);

DEFINITION {<Gateway specific implementation>}

METHOD CancelTransfer (

DD String CommunicationRelationId,
unsigned long Serviceld,
long &ServiceError) ;

DEFINITION {<Gateway specific implementation>}
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Table 19 — 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 which is directly
connected to the FDI Communication Server hardware. The nodeld allows
finding the direct parent-child relation.

Command Command number of the CP 9/1 command to be sent. The FDI
Communication Server is required to generate and send the PDU in the
proper format according to CP 9/1 protocol specifications (e.g. taking care of
command expansion). ,

Rlequest An array of bytes representing the data bytes in the CP 9/1 command requeslt
(e.g. starting after the byte count, and ending before the checksum).

Reply An array of bytes representing the data bytes in the CP 9/1 command
response (e.g. starting after the byte count, and ending before the checksum)|).

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

DlelayForNextCall The value specifies a delay time in ms to limit the EndTtansfer invocation

cycle that shall not be faster than specified in the argument value.

ServiceError

1: OK/function started asynchronously, result has:1o be polled with
EndTransfer

0: OK/execution finishedREPLY-containsAh&result

-1: Transfer Failed/cancelled by caller

-2: Call Failed/unknown service 1D

-3: Transfer Failed/no existing ,communication relation

-4: Transfer Failed/invalid.eommunication relation identifier
-5: Transfer Failed/invalid'REQUEST content

-6: Transfer Failed inyvalid REPLY format

4.6.2.5 GetPublishedData

CP 9/1 burst and event notification messages represent unsolicited messages as defined wjth

IEC 62769-7. Table 20 shows\the Method GetPublishedData arguments.

Signature

DD _Strifhg

DD gtring
TIME

insigned long
unsigned long
long

METHOD BeginGetPublishedData (

unsigned short &Command,

CommunicationRelationId,

&Reply,

&TimeStamp
Serviceld,
&DelayForNextCall,
&ServiceError) ;

DEFINITION {<Gateway specific implementation>}

}

METHOD EndGetPublishedData (

DD _String

CommunicationRelationId,

unsigned short &Command,

DD_STRING
TIME

unsigned long
unsigned long
long

&Reply,

&TimeStamp
Serviceld,
&DelayForNextCall,
&ServiceError) ;

DEFINITION {<Gateway specific implementation>}
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METHOD CancelGetPublishedData (

DD _String

unsigned long

long

CommunicationRelationId,
Serviceld,
&ServiceError) ;

DEFINITION {<Gateway specific implementation>}

Table 20 — Method GetPublishedData 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.

Command Command number of the CP 9/1 command published.(The FDI
Communication Server is required to parse the PDU'in Various formats
according to CP 9/1 Protocol standards (e.g. takifg‘care of command
expansion).

Rleply An array of bytes representing the data bytes in the published CP 9/1
command response (e.g. starting after the'byte count and ending before the
checksum).

TjmeStamp Time at which the published datawas“captured.

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

DlelayForNextCall The value specifies a deldy time in ms to limit the EndGetPublishedData

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
EndGetPublishedData

0: OK/execution finished;-ReceivedData—and FimeStamp-contains-theresult
-1: GetRublishedData Failed/cancelled by caller

-2:.,Gall Failed/unknown service ID

-8:-GetPublishedData Failed/not supported

-4: GetPublishedData Failed/no existing communication relation

-5: GetPublishedData Failed/invalid communication relation identifier

-8: GetPublishedData Failed/no burst information published

T4

Si

.6.2.6 SétAddress

ble 21:shows the Method SetAddress arguments.

gmature

METHOD BeginSetAddress (

unsigned char
unsigned char
unsigned long
unsigned long
long

{

OldPollAddress,

NewPollAddress,

Serviceld,
&DelayForNextCall,
&ServiceError) ;

DEFINITION {<Gateway specific implementation>}

}

METHOD EndSetAddress (

unsigned long

Serviceld,

unsigned long &DelayForNextCall,
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&ServiceError) ;

DEFINITION {<Gateway specific implementation>}

}

METHOD BeginSetAddress (

unsigned long

long

Serviceld,
&ServiceError);

DEFINITION {<Gateway specific implementation>}

Table 21 — Method SetAddress arguments

Argument

Description

dIdPollAddress

The argument value holds the current address of a device.lThe allowed
values are 0..63.

NewPollAddress

The argument value holds the new address for a device: The allowed values

are 0..63.

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

DlelayForNextCall The value specifies a delay time in ms#o limit the EndTransfer invocation

cycle that shall not be faster than spégified in the argument value.

ServiceError

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

0: OK/execution finished sdceessfully

-1: SetAddress Failed/cancelled by caller

-2: Call Failed/unknown service 1D

-3: SetAddress, Failed/not initialized

-4: SetAddress Failed/not connected to a network

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

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

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

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

-10: SetAddress Failed/not possible in status connected

4.6.2.7

Scan

The.method signature specified in IEC 62769-7 applies. The HART Gateway business logic

shall create the scan result using the following EDD definitions, which shall be included in the
communication device COMPONENT definition. The EDD LIST also held in the COMPONENT
holds the list of devices corresponding to the data structure defined in the XML schema. This

LIST shall

be referred to by the SCAN_LIST attribute of the communication device

component. The corresponding topologyScanResult schema is specified in Annex A.

VARIABLE DevAddr

{
LABEL

"Address";
CLASS DEVICE;

TYPE UNSIGNED INTEGER(S) ;
HANDLING READ & WRITE;
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VARIABLE DevMfg

{
LABEL "Manufacturer";
CLASS DEVICE;
TYPE UNSIGNED_INTEGER(Z)
HANDLING READ & WRITE;

VARIABLE DevType
{

ILARBET

"Dosziceo Tuong" -

2020 -31-

’

T T 7

CLASS DEVICE;
TYPE UNSIGNED INTEGER (2)
HANDLING READ & WRITE;

VARIABLE DevRev

LABEL "Device Revision";
CLASS DEVICE;

TYPE UNSIGNED_INTEGER;
HANDLING READ & WRITE;

VARIABLE DevTag

LABEL "Tag";

CLASS DEVICE;

TYPE ASCII(32);
HANDLING READ & WRITE;

LLECTION ScanltemType TP

MEMBERS

{

ADDRESS, DevAddr;

LLECTION Devieeldentific

MEMBERS

{
MFG,
DEW\TYPE,
DEV. REV,
TAG,

DevMfg;
DevType;
DevRev;
DevTag;

’

ationType

COLLECTION ScanResultType

{
MEMBERS

{
Scanltem,
DevicelIdentification,

LIST TopologyScanResult

{
TYPE ScanResultType;

ScanltemType TP;
DeviceldentificationType;
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CAPACITY 64; //Defined to limitation of the comm. device
}

4.6.2.8 ScanNext

The method signature specified in IEC 62769-7 applies. The HART Gateway business logic
shall create the scan result using the same EDD definitions defined in 4.6.2.7. The

corresponding topologyScanResult schema is specified in Annex A.
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A.

Annex A
(normative)

Topology scan schema

1 General

The Topology scan result schema specified in Annex A describes the HART specific format
method scan argument topologyScanResult. The XML document content and structure shall

co
en
Se

A,

Th

Th

<X

us

de="required">

de="required">

de="required">

rrespond to the Information Model designed concept to describe a topology in order
able generic matching between physical devices connected to the network and the, H
rver hosted Information Model.

2 IdentificationType
e element content corresponds to the "FunctionalGroup ldentification".

e XML schema for IdentificationType is:

s:complexType name="IdentificationT">
<xs:attribute name="MANUFACTURER ID" type=""XstunsignedShort"

</xs:attribute>
<xs:attribute name="DEVICE TYPE" type="xS:unsignedShort"

</xs:attribute>

<xs:attribute name="UNIVERSAL REVISION" type="xs:unsignedByte"
e="required">

</xs:attribute>

<xs:attribute name="DEVICE REVISION" type="xs:unsignedByte"

</xs:attribute>
<xs:attribute name="SERTAL NUMBER" use="required">
<xs:simpleType>
<xs:restrictionbase="xs:unsignedInt">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="16777216"/>
</xs:restfiction>
</xs:simptelype>
</xs:attribute>
<xs:attribute name="HARDWARE REVISION" use="required">
<xs ysimpleType>
<xXsrestriction base="xs:unsignedByte">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="3231"/>

to
DI

us

de

[y J.CDtJ.J..\_/tJI_Ull
</xs:simpleType>
</xs:attribute>
<xs:attribute name="SOFTWARE REVISION" type="xs:unsignedByte"
e="required">
</xs:attribute>
<xs:attribute name="REV_ COUNTER" type="xs:unsignedShort"
fault="0">
</xs:attribute>
<xs:attribute name="TAG" use="required">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:maxLength value="32"/>
</xs:restriction>
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</xs:simpleType>
</xs:attribute>
</xs:complexType>

The attributes of IdentificationType are described in Table A.1.

Table A.1 — Attributes of IdentificationT

Attribute

Description

?V‘idllufdbi.ulcl iulclli.iﬁbdi.iull ||u|||'uu|.
For HART universal revision 7 or higher devices:

2-byte manufacturer code of a device, returned in bytes 17 and 18 of
Command 0 or Command 11 or Command 21.

For HART revision 6 or lower devices:

Most significant byte shall be fixed to 0, and the leastsighificant byte is
returned in byte 1 of Command 0 or Command 11 orfCommand 21.

DEVICE_TYPE

Manufacturer's model number associated with thetesource.
For HART universal revision 7 or higher deviges:

2 byte device type returned in bytes 1 and 2’of Command 0 or Command 11
or Command 21.

For HART revision 6 or lowerdevices:

Most significant byte shall.be)fixed to 0, and the least significant byte is
returned in byte 2 of Cominand 0 or Command 11 or Command 21.

UNIVERSAL_REVISION

Universal HART revision associated with the device. Returned in byte 4 of
Command 0 or Cammand 11 or Command 21.

DEVICE_REVISION

Manufacturer'sidevice revision number associated with the device. Returned
in byte 5 of @ommand 0 or Command 11 or Command 21.

SERIAL_NUMBER

Unique serial number of the device. 3-byte unique ID of a device, returned in
bytes.9 to 11 of Command 0 or Command 11 or Command 21.

HARDWARE_REVISION

Mantufacturer hardware revision associated with the device. Returned in bytg
7,tonly 5 most significant bits) of Command 0 or Command 11 or Command
21.

SIOFTWARE_REVISION

Manufacturer firmware revision associated with the device. Returned in byte
6 of Command 0 or Command 11 or Command 21.

REV_COUNTER

The configuration change counter associated with the device.
For HART universal revision 6 or higher devices:

Returned in bytes 14 and 15 of Command 0 or Command 11 or Command 21

For HART revision 5 or lower devices:

4 t dafinad
A>asaan)

L AY
— ot Hee-

TAG

The configured Identification tag associated with the device.
For HART universal revision 6 or higher devices:

32 character long tag returned in Command 20 or Command 21.

For HART revision 5 or lower devices:

8 character tag returned in Command 11 or Command 13.
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A.3 AddressTypeTP
The XML schema for AddressTypeTP is:

<xs:complexType name="AddressTypeTP">
<xs:complexContent>
<xs:extension base="hart:LongAddressT">
<xs:sequence>
<xs:element name="DevPollAddr" minOccurs="0">
<xs:simpleTvpe>

<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="63"/>
</xXxs:restriction>
</xs:simpleType>
</xs:element>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</|[xs:complexType>

THe elements of AddressTypeTP are described in Table A.2.

Table A.2 — Elements of AddressTypeTP

Element Description
DievAddr Holds the 5-byte HART address of the associated device.
DlevPollAddr Holds the HART short\address used for polling the associated device.

A4 AddressTypelP
THe XML schema for AddressTypelP is:

<Hs:simpleType name=""I'Pv4T">

<xs:restriction base="xs:string">
<xs:patternvalue="(((25[0-5112[0-4]1[0-9]1[01]12[0-9]1[0-
912)\.) {3}(25[0-5112[0-41[0-911[0112[0-91[0-912))"/>

</xs:restriction>

</|xs:simplelybpe>

<Hs:simpleType name="IPve6T">

<xgrrestriction base="xs:string">
<xS:pattern value="(([A-Fa-f0-9]1{1,4}:){7}[A-Fa-f0-91{1,4})"/>

<AXs:restriction>

</xs:simpleType>

<xs:complexType name="AddressTypelIP">
<xs:complexContent>
<xs:extension base="hart:LongAddressT">
<xs:sequence>
<xs:choice>
<xs:element name="IPv4Address" type="hart:IPv4T">
</xs:element>
<xs:element name="IPv6Address" type="hart:IPv6T">
</xs:element>
</xs:choice>
<xs:element name="IPPort" type="xs:unsignedShort">
</xs:element>
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</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

The elements of AddressTypelP are described in Table A.3.

Table A.3 — Elements of AddressTypelP

Element Description
DievAddr Holds the 5-byte HART address of the associated device.
IPAddress Holds the network IP address of the associated device.
IPPort Holds the IP Port number used for the associated device.

Al5 AddressTypeTDMA
THe XML schema for AddressTypeTDMA is:

<Ys:complexType name="AddressTypeTDMA">
<xs:complexContent>
<xs:extension base="hart:LongAddressT">
<xs:sequence>
<xs:element name="NetworkID" type="xs:unsignedShort">
</xs:element>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</|[xs:complexType>

The elements of AddressTypeTDMA-are described in Table A.4.

Table A.4 — Elements of AddressTypeTDMA

Element Description
DlevAddr Holds the 5-byte HART address of the associated device.
IPAddress Holds the network IP address of the associated device.
IPVersion Holds the IP version number used for the associated device (either version 4
or 6).
IPPort Holds the IP Port number used for the associated device.

A.6  AddressType

The XML schema for AddressType is:

<xs:complexType name="AddressT">

<xs:choice>
<xs:element name="AddressTP" type="hart:AddressTypeTP">
</xs:element>
<xs:element name="AddressIP" type="hart:AddressTypeIP">
</xs:element>
<xs:element name="AddressTDMA" type="hart:AddressTypeTDMA">
</xs:element>

</xs:choice>
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</xs:complexType>

<xs:complexType name="LongAddressT">
<xs:sequence>
<xs:element name="DevAddr">

<xs:simpleType>

<xs:restriction base="xs:string">
<xs:pattern value=" ([A-Fa-f0-9]{10})"/>

</xs:restriction>

</xs:simpleType>

seoloment

</xs:sequence>
</|[xs:complexType>

THe elements of AddressType are described in Table A.5.

Table A.5 — Elements of AddressT

Element Description
AlddressTP Token passing addresses hold the address infotrmation used for
ConnectionPointType_HART_TP5, 6, or 7 described in 4.5.1.2.
AddressIP IP addresses hold the address information‘described in
ConnectionPointType_HART_IP described in 4.5.1.3.
AddressTDMA TDMA addresses hold the address infermation described in

ConnectionPointType_HART_TDMA described in 4.5.1.3.

AJ7 ConnectionPointType
THe XML schema for ConnectionPointType\is:

<gs:complexType name="Connect¥ionPointT">
<xs:sequence>
<xs:element name="Identification" type="hart:IdentificationT">
</xs:element>
<xs:element namé="Address" type="hart:AddressT">
</xs:element>
</xs:sequence>
</|Jxs:complexType>

The elements,6f a ConnectionPointType are described in Table A.6.

Table A.6 — Elements of ConnectionPointT

Element Description

Identification The element data holds the device type identification data. Compared to the
Information Model (IEC 62769-5) the ConnectionPoint does not contain or
refer to the device type identification data. But in order to support the FDI host
system in finding the package that matches the connected device this schema
associates the device type identification with the ConnectionPoint.

Address The address element holds the specific information used to uniquely address
the device in the network. The address will be one of three possible types
described by AddressType.
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A.8 NetworkType

The element type describes the complete scan result for a single network because of the scan
method that is provided per instance of a "Communication Device" which exists in a 1:1
relation to a network instance.

The XML schema for a NetworkType is:

<xs:complexType name="NetworkT">

SSeguece
<xs:element name="ConnectionPoint" type="hart:ConnectionPointT"
maxOccurs="unbounded">
</xs:element>

</xs:sequence>

</|[xs:complexType>

The elements of a NetworkType are described in Table A.7.

Table A.7 — Elements of NetworkT

Element Description

ClonnectionPoint The ConnectionPoint element holds the address and identification of the
network connected device that has been found during bus scan operations.

A9 Network

THe subsequent element hierarchy is used to return the scan result according to the
Information Model (IEC 62769-5) representation of a topology.

THe XML schema for a Network element is:

<ys:element name="Network" type="hart:NetworkT">
</|[xs:element>
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Annex B
(normative)

Transfer service parameters

B.1 General

Direct Access Serwces specmed in IEC 62769 2 enable the User Interface Plug in (UIP) to

di

ireety—exehange ~ device—DBirect—data—exchange—means—that—data—exchans
tween a deV|ce and a UIP may not be reflected in the Informat|on Model. The IEC 6276C
fined interface IDirectAccess corresponds to the IEC 62769-2 specified Direct-Acce

Sdrvices. Interface IDirectAccess defined functions BeginTransfer and EndTransfer need

onvey protocol specific information. The following XML schema documents_ the” proto
pecifics.

BJ2 receiveData

The element described in the following contains data that is return@d through IDirectAcce
function Endtransfer and GetPublishedData defined return value.

<

Hqs:element name="receiveData" type="hart:TransferResultDataT">
xs:element>

B.3 sendData

THe element described in the following contains data to be submitted through IDirectAcce]
function Begintransfer defined argument sendData.

H¥s:element name="sendData" typ€="hart:TransferSendDataT">
xs:element>

B.4 TransferResultDataT

THe XML element type defines the service parameter data format that shall be applied to t
EndTransfer and GetPublishedData defined return value. The attribute names defined
TransferResultDataType correspond to same name of Transfer method arguments specified

<

<

.6.1.4 and 4.6.2.4.

¥s:complexTyipe name="TransferResultDataT">

<xs:attribute name="COMMAND" type="xs:unsignedInt"
use=trequired">

</xg:attribute>

<Xs:attribute name="REPLY" type="xs:hexBinary" use="required">
</xs:attribute>

ed
-6
Ss
to
ol

SS

he
in
n

xsYcomplexType>

The attributes of TransferResultDataType are described in Table B.1.

Table B.1 — Attributes of TransferResultDataT

Attribute Description

COMMAND The attribute corresponds to the CP9/1 command number.

REPLY The attribute corresponds to the REPLY data bytes in the CP9/1 command data field.
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B.5 TransferSendDataT

The XML element type defines the service parameter data format that shall be applied to
BeginTransfer defined argument sendData. The attribute names defined in
TransferSendDataType correspond to the same name of Transfer method arguments
specified in 4.6.1.4 and 4.6.2.4.

<xs:complexType name="TransferSendDataT">
<xs:attribute name="COMMAND" type="xs:unsignedInt"
use="required">

XS:.:atcripuce
<xs:attribute name="REQUEST" type="xs:hexBinary" use="required®
</xs:attribute>
</|[xs:complexType>

THe attributes of TransferSendDataType are described in Table B.2.

Table B.2 — Attributes of TransferSendDataT

Attribute Description
CIOMMAND The attribute corresponds to the CP9/1 command number.
REQUEST The attribute corresponds to the REQUEST data bytes in the CP9/1 command data
field.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIELD DEVICE INTEGRATION (FDI) -
Part 109-1: Profiles - HART® and WirelessHART®

FOREWORD

20

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compris
all national electrotechnical committees (IEC National Committees). The object of IEC is to_sprom
international co-operation on all questions concerning standardization in the electrical and electronic fields.
this end and in addition to other activities, IEC publishes International Standards, Technical Specificatio
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as "I
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National Committee interes
in the subject dealt with may participate in this preparatory work. International, governmental and n

with the International Organization for Standardization (ISO) in accordance with cdnditions determined
agreement between the two organizations.

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

IEC Publications have the form of recommendations for international us€Jand are accepted by IEC Natio
Committees in that sense. While all reasonable efforts are made to, €nsure that the technical content of |

misinterpretation by any end user.

the latter.

services carried out by independent certificationbodies.

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

expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other |
Publications.

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

patent rights. IEC.shall not be held responsible for identifying any or all such patent rights.

ernational )Standard |IEC 62769-109-1 has been prepared by subcommittee 65E: Devic

T

istsecond edition cancels and rnplar‘ne the first edition pllhlichnrl in 2015 This editi

ng
pte
To
hs,
EC
ed
bn-

governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closgly

by

hal
all

hal
EC

Publications is accurate, IEC cannot be held responsible for the\#vay in which they are used or for any

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicatigns
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national,or regional publication shall be clearly indicateq in

IEC itself does not provide any attestation of conformity. Independent certification bodies provide confornjity
assessment services and, in some areas, access,to IEC marks of conformity. IEC is not responsible for any

No liability shall attach to IEC or its directdors, employees, servants or agents including individual experts gnd
members of its technical committees and IEC National Committees for any personal injury, property damage] or
other damage of any nature whatseever, whether direct or indirect, or for costs (including legal fees) gnd

FC

is

Attention is drawn te<the possibility that some of the elements of this IEC Publication may be the subjec{] of

d integtation in enterprise systems, of IEC technical committee 65: Industrial-process
measurément, control and automation.

constitutes a technical revision.

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

ed

a)

ition:

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

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

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

CDV Report on voting
65E/624/CDV 65E/687A/RVC

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

Thy

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

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

e [ withdrawn,

o [ replaced by a revised edition, or

e [ amended.
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FIELD DEVICE INTEGRATION (FDI) -

Part 109-1: Profiles - HART® and WirelessHART®

Scope

Th

(HART®) 1 and IEC 61784-1_CP 9/2 (WirelessHART®)".

Th

content constitutes requirements of this document. For dated references, only the editi
cited applies. For undated references, the latest edition of the referenced document (includi

an

IEC 62541-100:2015, OPC Unified Architecture Specification — Part 100: Device Interface
IEC 62769-4:-2, Field device integration (FDI) — Part 4: ED\.Packages
IEC 62769-5, Field device integration (FDI) — Part §~FDI Information Model

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

Fa
IE

IS
ad

is part of IEC 62769 specifies an FDI profile of IEC 62769 for |IEC 61784-1_CP 4

Normative references

e following documents are referred to in the text in such a way that some or all of th

y amendments) applies.

Terms, definitions, abbreviated terms and conventions

Terms and definitions

r the purposes of this document, the terms and definitions given in IEC 62541-1(
C 62769-4, IEC 62769-5and IEC 62769-7 apply.

D and IEC maintainnterminological databases for use in standardization at the followi
dresses:

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

ISO Ontinte browsing platform: available at http://www.iso.org/obp

U
=

-

=)

9

3.2  (Abbreviated terms and acronyms
Forthe—purposes-of-this-documentthefollowingabbreviations-apply

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

CPF Communication profile family (see IEC 61784-1 or IEC 61784-2)
EDD Electronic device description (see IEC 61804)

EDDL Electronic device description language (see IEC 61804)

1

HART® and wirelessHART® are the registered trademark of FieldComm Group. This information is given
the convenience of users of this document and does not constitute an endorsement by IEC of the prod
named. Equivalent products may be used if they can be shown to lead to the same results.

2 Under preparation. Stage at the time of publication: IEC/RFDIS 62769-4:2020.

for
uct
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FDI Field device integration

FSK Frequency-Shift-Keying

HCF HART Communication Foundation

ID Identification

IM Information Model

IP Internet protocol

PDU Protocol data unit

PS$K Ptrase=Shift=iKeying

TQ¢P Transmission Control Protocol (see IETF RFC 793)
UbpP User Datagram Protocol (see IETF RFC 768)
XML Extensible markup language

3.3 Conventions
3.3.1 EDDL syntax

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

3.3.2 XML syntax

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

EXAMPLE <xs:simpleType name="ExampkeT">
3.3.3 Capitalizations

THe IEC 62769 series uses capitalized terms to emphasize that these terms have an FDI
splecific meaning.

Sgme of these terms using.afvacronym as a prefix, for example

e | FDI Client or
e | FDI Server.

Sgme of these terms are compound terms such as:

e [ FDI Cammunication Servers or

o | Profile Package.

Parameter names ar attributes are concatenated to a Qinglp term where the nriginal terms
start in this term with a capital letter such as:

e ProtocolSupportFile or

e ProtocolType.

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

e PROFILE_ID or
e HART_Network.
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4 Profile for CP 9/1 (HART®) or CP 9/2 (WirelessHART®)

4.1 General

This profile document to the FDI specification in IEC 62769 selects the protocol specifics
needed for FDI Packages describing FDI Communication Servers, gateways and devices.

4.2 Catalog profile

4.2.1 Protocol support file

Device information files provide metadata for the dynamic runtime data that is supplied.by-the
delvice. This metadata is a subset of information that is contained in the EDD. The/device
information files may be extracted from the package by light-weight gateway{ar serjer
implementations to exchange runtime device information with minimal implementatipn
overhead. Device information files do not replace the need for the EDD part because device
information files only contain a subset of the information from the EDD, and-do not provide

anly user-interface elements.

THe formats of the Device Information Files are described in Table 1;

Table 1 — Device Information Files

Part Content
Content Type Not specified here
Rloot Namespace Not specified here
Slource http://fdi-cooperation.com/2010/relationships/attachment-protocol
Rlelationship
Fjlename Not specified here

The Device Information Files are spécified in FCG AG21073.

4.2.2 CommunicationProfile definition

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

T4ble 2 defines the CR 9/1 specific values for this enumeration.

Table 2 — CommunicationProfile definition

CommunicationProfile

Description

hprt_fsk CP 9/1 device type that supports an FSK physical layer (Frequency-Shift-Keying on
a pair of wires)
hhart psk CP 9/1 device type that supports a PSK physical layer (Phase-Shift-Keying on a pajr

£ oaasi A =Y H 41 nol et } HN 41 + COL o
o wWireS D eviCeS—StuppotrtungT—orareTrequirettoarSohmerenty—StupportT—oroatna

therefore PSK will always be used only in combination with at least FSK.

hart_wirelesshart

CP 9/2 device type that supports a wireless physical layer (communication between
device and gateway).

hart_ip CP 9/1 device type that supports Internet Protocol (these devices support both TCP
and UDP).

hart_rs485 CP 9/1 device type that supports EIA-485 digital communication.

hart_ir CP 9/1 device type that supports an Infrared physical layer (designed to be

transparent to FSK masters — included only as information to indicate that the device
supports IR connection).

NOTE It is possible for a single CP 9/1 device to support more than one CP.
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4.2.3 Profile device

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

Ta

ble 3 focus on catalog content that is vendor independent.

Table 3 — Catalog values for profile devices

Element Attribute Content
PackageType — Profile
DleviceModel — Empty
Manufacturer — Empty

4.2.4 Protocol version information
IEC 62769-4 defines an element type named InterfaceT for the Cataleg XML Schema.
Element type InterfaceT contains an element named Version which is“supposed to provide
version information about the applied communication protocol profile:“The value has to follpw
the IEC 62769-4 defined version information schema defined./in “element type VersionT.
Sybclause 4.2.4 describes how to apply the currently known protocol versions for CP 9/1 |or
CIP 9/2 entries in the device catalog. The general rule is to use the Universal Revision of the
prptocol for the major version part of VersionT, and the ¥alue "0" for the minor version apd
build parts. Table 4 shows the Protocol Version Information:
Table 4 — Protocol Version Information
Protocol Version InterfaceT Version value

HART Universal Revision 5 520.0

HART Universal Revision 6 6.0.0

HART Universal Revision 7 7.0.0

The Protocol Version defined in a package is provided for informational purposes only and shall not be used to

determine the compatibility or applicability of a package to a device.
4.3 Associating a Package with a CP 9/1 device
4.3.1 Device type identification mapping
CP 9/1 deviceltypes are uniquely identified by parameters Manufacturer, Model apd
DegviceRevision. These parameters are used to associate a given device instance to an FDI
Degvice Rackage. These parameters are mapped to the FDI Device Package Catalpg

ad

cording to Table 5.

Tabte 5=Device typecatatogmapping

Catalog element CP mapping (SeeTable A.)

(

Manufacturer element of InterfaceT Manufacturer

EC 62769-4:—, Clause E.10
) String format "0xdddd" where dddd is the

MANUFACTURER_ID in hexadecimal format.

D
(

eviceModel element of InterfaceT Model

EC 62769-4:—, Clause E.10
) String format "Oxdddd" where dddd is the
DEVICE_TYPE in hexadecimal format.
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Catalog element

CP mapping (SeeTable A.)

DeviceRevision element

ListOfSupportedDeviceRevisionsT
(IEC 62769-4:—, Clause E.20)

DeviceRevision

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

4.3.2 Device type revision mapping

Ez

avjgilable, any CP 9/1 FDI package for a corresponding manufacturer and model shall always

ot

bg compatible with a field device as long as the device revision of the field device is equal|to

or|greater than the device revision specified in the FDI package.

4.4 Information Model mapping

4.4.1 ProtocolType definition

T4ble 6 defines the ProtocolType used to identify CP 9/1 network communications.

Table 6 — ProtocolType HART definition

Attribute Value
BfowseName | HART
I4Abstract False
References NodeClass BrowseName~) |\ DataType | TypeDefinition ModellingRul¢g

ntherits the properties of ProtocolType defined in IEC 6254.1-100.

4.4.2 DeviceType mapping

Egdch device type inherits the properties of DeviceType. The mapping of the inheritpd
prpperties from DeviceType is defined in Table 7.

Table7'= Inherited DeviceType Property mapping

Property

Foundation mapping

(0)]

erialNumber

Unique ID of a device, mapped to SERIAL_NUMBER of IdentificationT.

py)

evisionCounter

Configuration change counter, mapped to REV_COUNTER of
IdentificationT

<

anufacturer

String taken from FDI package catalog (ManufacturerName from PackageT])

Model

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

viceMaruat

Entry Text string (not supported) ©

DeviceRevision

Device revision level of a device, mapped to DEVICE_REVISION of
IdentificationT

SoftwareRevision

Software revision level of a device, mapped to SOFTWARE_REVISION of
IdentificationT

HardwareRevision

Hardware revision level of a device, mapped to HARDWARE_REVISION of
IdentificationT

2 Device manuals are exposed as attachments of the FDI Device Package.
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4.4.3 FunctionalGroup Identification definition

As defined in IEC 62541-100, each device representation in the FDI Server hosted
Information Model shall contain a protocol specific FunctionalGroup called Identification. This
FunctionalGroup organizes variables found in the device type instance. The FunctionalGroup
Identification for CP 9/1 is defined in Table 8.

Table 8 — Identification parameters

BrowseName DataType Optional/Mandatory
MANUFACTURER_ID UlInt16 Mandatory
DEVICE_TYPE Uint16 Mandatory
DEVICE_REVISION UInt8 Mandatory
UNIVERSAL_REVISION UInt8 Optional
SERIAL_NUMBER Ulnt24 Optional
HARDWARE_REVISION UInt8 Optional
SIOFTWARE_REVISION UInt8 Optional
REVISION_COUNTER Ulnt16 Optional

4.5 Topology elements
4.51 ConnectionPoint definition
4.5.1.1 General

CP 9/1 devices can support up to five different ConnectionPoint types that are used for
network communications.

4.5.1.2 HART_TPS5, HART_TP6, HART_TP7

The ConnectionPoint types HART, TP5, HART_TP6, and HART_TP7 shall be used to identffy
CRP 9/1 token passing networki\’communication and are defined in Table 9. HART_TRHS,
HART_TP6, and HART_TP7all contain the same properties, but each provides differgnt
qualification information forxsome of the properties (described below). The Protocol Versipn
(UNIVERSAL_REVISION) described in 4.2.4 can be used as an aid to determine which of the
three token passing<Connection Point types is the most appropriate. CP 9/1 token passihg
communications cdn)be used on a variety of physical layers. FSK, PSK, RS485, and Infrargd
physical layer connections shall all use the HART_TP connection type. The ConnectionPojnt
types HART.IP5, HART _TP6, and HART_TP7 are subtypes of abstract type
CannectionPgintType defined in IEC 62769-5.

THe DevAddr property shall be the long address (5 bytes) for the device and is the only
parameter necessary to communicate with the field device.

The DevMfg property shall be the 2-byte Manufacturer ID and can be used to help automate
the process of assigning live devices in the scan list to offline placeholders.

The DevType property shall be the 2-byte extended device type and can be used to help
automate the process of assigning live devices in the scan list to offline placeholders.

The DevRev property shall be the device revision and can be used to help automate the
process of assigning live devices in the scan list to offline placeholders.

The DevTag property shall be the long tag for HART® protocol version 6 or 7 devices. The
DevTag property shall be the tag for protocol version 5 devices. The DevTag property can be
used to help automate the process of assigning live devices in the scan list to offline
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placeholders. HART_TP5 Connection Points shall limit the DevTag to 8 characters in length.
HART_TP6 and HART_TP7 Connection Points shall limit the DevTag to 32 characters in
length.

The DevPollAddr property shall be the poll address and can be used to identify which device
is located at a specific poll address. HART_TP5 Connection Points shall be limited to values
between 0 and 15 for the DevPollAddr property. HART_TP6 Connection Points shall be
limited to values between 0 and 31 for the DevPollAddr property. HART_TP7 Connection
Points shall be limited to values between 0 and 63 for the DevPollAddr property.

Fgr forward compatibility, a lower revision HART_TP Connection Point is compatible and\chn
be used for a higher universal revision device connection. For example, if a futuren\HART
uniiversal revision 8 device is encountered, and no HART_TP8 is available in the FDKServer,
HART_TP7 will be compatible and shall be used to connect to the device. If the) Protogol
Vgrsion (i.e. the Universal Revision) is unknown for any reason, the HART_TP&)Connectipn
Pgint can be used, and will be forward compatible to later universal revisions,

Table 9 — ConnectionPointType HART_TP definition

Attribute Value

BrowseName | ConnnectionPoint_ HART_TP5 or ConnnectionPoint_ HART_FP6,or
ConnnectionPoint_ HART_TP7

IqAbstract False

References NodeClass BrowseName DataType TypeDefinition ModellingRulé
Inherits the properties of ConnectionPointType defined in IEC_62769-5

HasProperty Variable DevAddr Uint40 PropertyType Mandatory
HasProperty Variable DevMfg Uint16 PropertyType Optional
HasProperty Variable DevType Uint16 PropertyType Optional
HasProperty Variable DevRev Uint16 PropertyType Optional
HasProperty Variable DevTag String PropertyType Optional
HasProperty Variable DevPollAddr Uint8 PropertyType Optional

ThHe ConnectionPoint type HART_TP5, HART_TP6, and HART_TP7 shall be described by gn
EDD element contained -in a Communication Device related FDI Package that can drive a
CR 9/1 network. Aetual ConnectionPoint properties are declared by VARIABLE construgts
grouped together in a COLLECTION named ConnectionPoint HART_TRHS5,
CgnnectionPoint _HART_TP6, or ConnectionPoint. HART_TP7. The following EDDL source
code is an exaniple describing a TP5 Connection Point.

CMPONENT ConnectionPoint HART TP5

LABEL "HART TP Connection Point";
CLASSIFICATION NETWORK CONNECTION POINT;
CAN_ DELETE FALSE;

PROTOCOL HART;

CONNECTION POINT ConnectionPoint TP5;

}

VARIABLE DevAddr
{
LABEL "Address";
CLASS DEVICE;
TYPE UNSIGNED_INTEGER(5);
HANDLING READ & WRITE;
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VARIABLE DevMfg

{
LABEL "Manufacturer";
CLASS DEVICE;
TYPE UNSIGNED_INTEGER(2);
HANDLING READ & WRITE;

VARIABLE DevType
{

ILABEIL "Dovice Tsiong™ .

CLASS DEVICE;
TYPE UNSIGNED INTEGER(2Z);
HANDLING READ & WRITE;

VARIABLE DevRev

LABEL "Device Revision";
CLASS DEVICE;

TYPE UNSIGNED_INTEGER;
HANDLING READ & WRITE;

VARIABLE DevTag

LABEL "Tag";

CLASS DEVICE;

TYPE ASCII(32);
HANDLING READ & WRITE;

VARIABLE DevPollAddr

LABEL "Poll Address";

CLASS DEVICE;

TYPE UNSIGNED INTEGER

{
MAX VALUE 15; /¢Define appropriate max value for various revision

}
HANDLING READ «&\WRITE;

CJLLECTION«COnnectionPoint TP5

LABEInV'Connection Point";

MEMBERS

{
ADDRESS DevAddr, "Dewvice Addregsg"-
MFG, DevMfgqg, "Manufacturer";
DEV_TYPE, DevType, "Device Type";
DEV_REV, DevRev, "Device Revision";
TAG, DevTag, "Device Tag";

POLL ADDR, DevPollAddr, "Poll Address";
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4.5.1.3 HART_IP

The ConnectionPoint type HART_IP shall be used to identify CP 9/1 IP network
communication and is defined in Table 10. HART_IP communications can be used on a
variety of physical layers. Ethernet connections shall all use the HART_IP connection type.
Additional physical layers developed in the future may also use the HART _IP connection type.
The ConnectionPoint type HART_IP is a subtype of abstract type ConnectionPointType
defined in IEC 62769-5.

The IPAddress property shall indicate the IP Address (up to 16 bytes) used for the
cojpnection.

The IPVersion property shall indicate the version of IP used for the connection (either*4-or 6J).

The IPPort property shall be the IP port number for the connection. The default.port number
usied for HART IP is 5 094.

THe DevAddr property shall be the long address (5 bytes) for the devicel

ThHe DevMfg property shall be the 2-byte Manufacturer ID and can, be used to help automgte
the process of assigning live devices in the scan list to offline placeholders.

ThHe DevType property shall be the 2-byte extended device type and can be used to hd
automate the process of assigning live devices in the scan list to offline placeholders.

p

ThHe DevRev property shall be the device revisjon Jand can be used to help automate the
prpcess of assigning live devices in the scan list to offline placeholders.

THe DevTag property shall be the long tag ¢with maximum 32 characters) and can be used|to
hellp automate the process of assigning live'devices in the scan list to offline placeholders.

Table 10 — ConnectionPointType HART_IP Definition

Attribute Value

BrowseName | ConnnectionPeint. HART_IP

I4Abstract False

References NodeClass BrowseName DataType TypeDefinition ModellingRul¢g
Inherits the properties)of ConnectionPointType defined in IEC 62769-5

HasProperty Variable IPAddress ByteString PropertyType Mandatory
HasProperty Variable IPVersion Uint8 PropertyType Mandatory
HasProperty Variable IPPort Uint16 PropertyType Mandatory
HasRroperty Variable DevAddr Uint40 PropertyType Mandatory
HasProperty Variable DevMfg Uint16 PropertyType Optional
HasProperty Variable DevType Uint16 PropertyType Optional
HasProperty Variable DevRev Uint16 PropertyType Optional
HasProperty Variable DevTag String PropertyType Optional

The ConnectionPoint type HART_IP shall be described by an EDD element contained in a
Communication Device related FDI Package that can drive a CP 9/1 network. Actual
ConnectionPoint properties are declared by VARIABLE constructs grouped together in a
COLLECTION named ConnectionPoint_ HART_IP. The following EDDL source code is an
example describing an IP Connection Point.
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COMPONENT ConnectionPoint HART IP

{
LABEL "HART IP Connection Point";
CLASSIFICATION NETWORK CONNECTION POINT;
CAN DELETE FALSE;
PROTOCOL HART;
CONNECTION POINT ConnectionPoint IP;

ARRAY IPAddress
{

LABEL "IP Address";
CLASS DEVICE;

TYPE OCTET (16) ;
HANDLING READ & WRITE;

VHARIABLE IPVersion

LABEL "IP Version";
CLASS DEVICE;

TYPE ENUMERATED

{
{ 4, "Ipv4" 1},
{ 6, "IPvo" }
}
HANDLING READ & WRITE;

VARIABLE IPPort

LABEL "IP Port";

CLASS DEVICE;

TYPE UNSIGNED INTEGER (2);
DEFAULT VALUE 5 094;
HANDLING READ & WRITE;

CJLLECTION ConnectifonPoint IP

LABEL "Connectdion Point";

MEMBERS

{
IPADDRESS, IPAddress, "IP Address";
IPVERSTON, IPVersion, "IP Version";

IPPORT, IPPort, "IP Port";
ADDRESS, DevAddr, "Device Address";
MFG, DevMfgqg, "Manufacturer";
DEV TYPE DevType., "Dewvice T 7pa";
DEV_REV, DevRev, "Device Revision";
TAG, DevTag, "Device Tag";

4.51.4 HART_TDMA

The ConnectionPoint type HART_TDMA shall be used to identify CP 9/2 time division media
access network communication and is defined in Table 11. HART_TDMA communications
can be used on a variety of physical layers. The ConnectionPoint type HART_TDMA is a
subtype of abstract type ConnectionPointType defined in IEC 62769-5. WirelessHART
connections shall all use the HART_TDMA connection type. Additional physical layers

developed in the future may also use the HART_TDMA connection type.
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The Network property shall be the network ID for the network.

The DevAddr property shall be the long address (5 bytes) for the device.

20

The DevMfg property shall be the 2 byte Manufacturer ID, and can be used to help automate
the process of assigning live devices in the scan list to offline placeholders.

The DevType property shall be the 2 byte extended device type, and can be used to help

automate the process of assigning live devices in the scan list to offline placeholders.
The DevRev property shall be the device revision and can be used to help automate-the
prpcess of assigning live devices in the scan list to offline placeholders.
The DevTag property shall be the long tag (with maximum 32 characters) and can'be used|to
hellp automate the process of assigning live devices in the scan list to offline placeholders.
Table 11 — ConnectionPointType HART_TDMA Definition
Attribute Value
BrowseName | ConnnectionPoint_ HART_TDMA
I4Abstract False
References NodeClass BrowseName DataType TypeDefinition ModellingRul¢g
Inherits the properties of ConnectionPointType defined in IEC 6276925
HasProperty Variable Network Unt16 PropertyType Mandatory
HasProperty Variable DevAddr Uint40 PropertyType Mandatory
HasProperty Variable DevMfg Uint16 PropertyType Optiona
HasProperty Variable DevType Uint16 PropertyType Optiona
HasProperty Variable DevRev Uint16 PropertyType Optiona
HasProperty Variable DevTag String PropertyType Optiona
THe ConnectionPoint type HART_TDMA shall be described by an EDD element contained ir] a
Cgmmunication Device related FDI Package that can drive a CP 9/2 network. Actyal
CgnnectionPoint properties are declared by VARIABLE constructs grouped together in| a
COLLECTION named-ConnectionPoint_ HART_TDMA. The following EDDL source code is pn

eX|

ample describinga TDMA Connection Point.

MPONENT{&o6nnectionPoint HART TDMA

LABEL "HART TDMA Connection Point";
CKASSIFICATION NETWORK_CONNECTION_POINT;

CAN _DELETE FALSE;

}

PROTOCOL HART;
CONNECTION POINT ConnectionPoint TDMA;

VARIABLE Network

{

LABEL "Network ID";

CLASS DEVICE;

TYPE UNSIGNED INTEGER (2);
HANDLING READ & WRITE;
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COLLECTION ConnectionPoint TDMA

{

LABEL "Connection Point";

MEMBERS

{
NETWORK, Network, "Network ID";
ADDRESS, DevAddr, "Device Address";

MFG, DevMfqg, "Manufacturer";

DEN._TYDE DevTsing "Dovice Tung!™ .
7 YT T 7

Ad
de
de

Se
C(
ing

Ad

.b.2 Communication Device definition

DEV_REV, DevRev, "Device Revision";
TAG, DevTag, "Device Tag";

cording to IEC 62769-7, each FDI Communication Package shall coptain an EDD elemg
scribing the communication device. The following EDDL sourcescode is an examy
scribing a FDI Communication Server.

MPONENT CommunicationServer HART

LABEL "HART Communication Server";

CAN_DELETE TRUE;

CLASSIFICATION NETWORK_COMPONENT;

COMPONENT RELATIONS { CommunicationsDevice Setup HART}

MPONENT RELATION Communication (Pevice Setup HART

LABEL "Relation between Device and Communication Device";

RELATION TYPE CHILD COMPONENT;

COMPONENTS

{
CommunicationDevice-HART{AUTO CREATE 1;}

}

MINIMUM_NUMBER 1;

MAXIMUM_NUMBER 4 ;

mantics of<the’ EDDL constructs shown above are described in IEC 62769-7. The ED
DMPONENT~will be utilized by the FDI server and FDI Communication Server to create
tance of-type CommunicationServerType as described in IEC 62769-7.

el
SO

CO
{

nt
le

DL

DD

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

urce code is an example for a CP 9/1 communication device.

MPONENT CommunicationDevice HART

LABEL "HART Communication Device";

CAN_DELETE TRUE;

CLASSIFICATION NETWORK_COMPONENT;

COMPONENT RELATIONS { ServiceProviderRelation HART}
BYTE ORDER BIG ENDIAN;
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COMPONENT RELATION ServiceProviderRelation HART

{

LABEL "Relation to communication service provider";
RELATION TYPE CHILD COMPONENT;
COMPONENTS
{
CommunicationServiceProvider HART {AUTO CREATE 1;}
}
MINIMUM NUMBER 1;
MAXIMUM NUMBER 1;

Se
C(
ing
4,

Ad

element describing at least one communication service provider cémponent. The followi

E[

TH
Cq
to

Cd
{

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

5.3 Communication service provider definition

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

DL source code is an example for a CP 9/1 communication service’provider component.

e component reference (ConnectionPoint HART_IP) corresponds to one of the relat
nnection Point definitions in 4.5.1. The attribute BYTE_ORDER value is to be set accordi
the protocol.

MPONENT CommunicationServiceProvider{HART

LABEL "HART Communication ServicesProvider";

CAN DELETE FALSE;

CLASSIFICATION NETWORK COMMUNICATION SERVICE PROVIDER;

COMPONENT RELATIONS { ServiceProviderConnectionPointRelation HART }
BYTE_ORDER BIG_ENDIAN;

MPONENT RELATION ServficeProviderConnectionPointRelation HART

RELATION TYPE GHLLD COMPONENT;
ADDRESSING
{
IPAddress
}
COMPONENT S
{
ConnectionPoint_HART_IP { AUTO CREATE 1; 1}
}

LABEL "Relation betiween communication service and connection point")

DL

}

MINIMOM NUMBER 1,
MAXIMUM NUMBER 1;

Semantics of the EDDL constructs shown above are described in IEC 62769-7. The EDDL
COMPONENT will be utilized by the FDI server and FDI Communication Server to create an
instance of type CommunicationServiceType as described in IEC 62769-7.

4.5.4 Network definition

According to IEC 62769-7, each FDI Communication Package shall contain at least one EDD
element describing network configuration constraints using the component construct. The

fol

lowing EDDL source code is an example describing a network.
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COMPONENT Network HART

{

}

LABEL "HART Network";

CAN_DELETE TRUE;

CLASSIFICATION NETWORK;

COMPONENT RELATIONS { NetworkConnectionPointRelation HART }

COMPONENT RELATION NetworkConnectionPointRelation HART

{

ILABEIL "Rolaotion botwoeon notwork ond connoecoction r\r\inf";

Se
C(
ing
m
n

4,

Th
de

.6.1 Methods for'FDI Communication Servers

.6.1.1 General

RELATION TYPE CHILD COMPONENT;
ADDRESSING {DevPollAddr}
COMPONENTS
{
ConnectionPoint HART TP5
{
MAXIMUM NUMBER 16;
by
ConnectionPoint HART TP6
{
MAXIMUM NUMBER 32;
}y
ConnectionPoint HART TP7
{
MAXIMUM NUMBER 64;
}
}
MINIMUM NUMBER 1;
MAXIMUM NUMBER 64; //Defined tojXkimitations of the comm. device

mantics of the EDDL constructs shown above are described in IEC 62769-7. The ED
DMPONENT will be utilized by theFDI server and FDI Communication Server to create
tance of type NetworkType as-~described in IEC 62769-5. Some communication devic
y organize multiple 10 cards(as individual networks, while others may present a sing
twork that comprises all Connection Points across all 10 cards.

i Methods

e FDI Communication Server shall implement services according to the method signatur
scribed~in 4.6.1 and according to the Information Model.

4,

DL

es
le

5. 1.2 Connect

Table 12 shows the Method Connect arguments.

Signature:

Connect (
[in] ByteString CommunicationRelationId,
[in] ByteString LongAddress,
[out] Int32 ServiceError) ;
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Table 12 — Method Connect arguments

[

0 Z

becified above.

OTE 2 IEC 62769-7, defines the argument Devicelnformation as a protocol“specific argument list in which th
onnect method stores the resulting data. The Devicelnformation argtment is defined as an array of Varian
he Devicelnformation argument is not used for CP 9/1 devices.

Argument Description

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

LongAddress The argument name shall match with the corresponding attribute name
defined for the ConnectionPoint which is described by a corresponding EDD
element specified in 4.5.1. The argument holds the device’s long (5-byte)
address. The value can be obtained by the method Scan.

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

NOTE 1 IEC 62769-7, defines the argument AddressData of the Connect Method™as an array of Variant. THe

LpngAddress arguments defined in the table are represented as entries of the Variant array in the order they afe

k)

4.6.1.3 Disconnect
Tgble 13 shows the Method Disconnect arguments.
Signature:
Disconnect (
[in] ByteString CommunicationRelationId,
[out] Int32 ServiceError) ;
Table 13 — Method Disconnect arguments
Argument Description
CommunicationRelationld The argument value contains the nodeld of the Device ConnectionPoint
representing the connection between a device and a physical network which
is directly connected to the FDI Communication Server hardware. The nodelqd
allows finding the direct parent-child relation.
SlerviceEtror 0: OK/disconnect finished successfully

-1: Disconnect Failed/no existing communication relation

-Z. Disconnect Falled/invalid communication relfation rdentitier

4.6.1.4 Transfer

Ta

ble 14 shows the Method Transfer arguments.
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Si

gnature

Transfer (
[in] ByteString
[in] UIntlo
[in] ByteString
[out] ByteString
[out] Int32

CommunicationRelationId,
Command,

Request,

Reply,

ServiceError) ;

Table 14 — 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 which is.directly
connected to the FDI Communication Server hardware. The nodeld-allows
finding the direct parent-child relation.

Clommand

Command number of the CP 9/1 command to be sent. The FDI
Communication Server is required to generate and send.the PDU in the
proper format according to CP 9/1 protocol specifications (e.g. taking care of
command expansion).

Rlequest

An array of bytes representing the data bytes, in{the CP 9/1 command requesjt
(e.g. starting after the byte count, and ending before the checksum).

Rleply

An array of bytes representing the data-bytes in the CP 9/1 command
response (e.g. starting after the byte,count, and ending before the checksum)).

erviceError

0: OK/execution finished

-1: Transfer Failed/cancelledby caller

-2: Call Failed/unknown seryvice 1D

-3: Transfer Failed/nosexisting communication relation

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

-6: Transfer\Railed/invalid Reply format

o =z

L Z

der they are specified above.

OTE 1 IEC 62769-7 defines the argument SendData of the Transfer Method as an array of Variant. Th
guments Command and Request defined in the table are represented as entries of the Variant array in th

OTE 2 IEC 62769-7 defines~the argument ReceiveData of the Transfer Method as an array of Variant. THe
gument Reply defined in thetable is represented as the entry of the Variant array.

® @

CH
IE

Si

.6.1.5 GetPublishedData

gnature:

P 9/1 burst¢and event notification messages represent unsolicited messages as defined|i
C 62769-7. Table 15 shows the Method GetPublishedData arguments.

GetPublishedData (
[in] ByteString

[out] UIntlo6
[out] ByteString
[out] DateTime
[out] Int32

CommunicationRelationId,
Command,

Reply,

TimeStamp,
ServiceError) ;
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Table 15 — Method GetPublishedData arguments

Argument Description

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

Command Command number of the CP 9/1 command published. The FDI
Communication Server is required to parse the PDU in various formats
according to CP 9/1 Protocol standards (e.g. taking care of command
expansion).

eply An array of byies represeniing the data bytes In the published CP 971
command response (e.g. starting after the byte count and ending before the
checksum).

—

meStamp Time at which the published data was captured.

SlerviceError 0: OK/execution finished

-1: GetPublishedData Failed/cancelled by caller

-2: Call Failed/unknown service 1D

-3: GetPublishedData Failed/not supported

-4: GetPublishedData Failed/no existing commupnication relation

-5: GetPublishedData Failed/invalid commuhication relation identifier
-8: GetPublishedData Failed/no burst //event data published

OTE |EC 62769-7 defines the argument ReceiveData of the GetPublishedData Method as an array of Variant.
he arguments Command and Reply defined in the table are represented as entries of the Variant array in th
der they are specified above.

o dz
[0

4.6.1.6 SetAddress

Tgble 16 shows the Method SetAddress arguments.

Signature

SetAddress (
[in] UInt8 OldPollAddress,
[in] UInt8 NewPollAddress,
[out] Int32 SewviceError);
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Table 16 — Method SetAddress arguments

Argument Description

0

IdPollAddress The argument value holds the current address of a device. Allowed values are
0..63.

N

ewPollAddress The argument value holds the new address for a device. Allowed values are
0..63.

ServiceError 0: OK/execution finished successfully

-1: SetAddress Failed/cancelled by caller

-2: Call Failed/unknown service 1D

-3: SetAddress Failed/not initialized

-4: SetAddress Failed/not connected to a network

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

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

-8: SetAddress Failed/invalid oldAddress
(in terms of syntax, data type, data format, and s0)onh)

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

-10: SetAddress Failed/not possible inStatus connected

L Z

L Z

OTE 1 IEC 62769-7 defines the argument OldAddress of the SetAddréss Method as an array of Variant. THe
gument OldPollAddress defined in the table is represented as the-entry of the Variant array.

OTE 2 |EC 62769-7 defines the argument NewAddress of the'SetAddress Method as an array of Variant. THe
gument NewPollAddress defined in the table is representéd as the entry of the Variant array.

TH
to

TH
to

4.4

.6.1.7 Scan

.6.1.8 ResetScan

e method signature specified® in IEC 62769-7 applies. The correspondipg
pologyScanResult schema is specified in Annex A.

e method signature. specified in [IEC 62769-7 applies. The correspondipg
pologyScanResult sechema is specified in Annex A.

5.2 Methods _for Gateways

4.

ThHe method signatures described in 4.6.2 shall be implemented in the EDD elemgd
IEC 82769-4 contained in a Gateway related FDI Package containing the communicati

d

2.1 General

nt

ice definitions.

4.6.2.2 Connect

Table 17 shows the Method Connect arguments.



https://iecnorm.com/api/?name=e32b53411ab754de3389d982db17b12f

Signature:

- 24 — IEC 62769-109-1:2020 © |IEC 2020

METHOD BeginConnect (

DD _String
DD _String

unsigned long

CommunicationRelationId,
LongAddress,
ServicelD,

unsigned long &DelayForNextCall,

long

DEFINITION

&ServiceError)

{<Gateway specific implementation>}

DD String

long

DD _String

long

METHOD EndConnect (
unsigned long
unsigned long &DelayForNextCall,

&ServiceError) ;

DEFINITION {<Gateway specific implementation>}

METHOD CancelConnect (

unsigned long
&ServiceError) ;

DEFINITION {<Gateway specific implementation>}

CommunicationRelationId,
ServicelD,

CommunicationRelationId,
ServicelD,

Table 17 — Method Connect arguments

Argument

Description

ommunicationRelationld

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

-

bngAddress

The argument name shall match with the corresponding attribute name
defined for the ConnectionPoint which is described by a corresponding EDD
element specified in 4.5.1. The argument holds the devices long (5-byte)
address. The value can be obtained by the method Scan.

erviceld

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

(W)

elayForNextCall

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.

erviceErrar

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

0: OK/execution finished, connection established successfully

—t—Commect Faitedfcancetted by catter

-2: Call Failed/unknown service 1D

-3: Connect Failed/device not found

-4: Connect Failed/invalid device address

-5: Connect Failed/invalid device identification
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4.6.2.3 Disconnect

Table 18 shows the Method Disconnect arguments.

Signature:

METHOD Disconnect (
DD String communicationRelationlId,
Long &serviceError)

i i N el s P N L
p g . s e

JalPr.
N o T

=g : 1 o h
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Table 18 — Method Disconnect arguments

Argument Description

CommunicationRelationld The argument value contains the nodeld of the ConnectienPoint representing
the connection between a device and a physical network-which is directly
connected to the FDI Communication Server hardware."The nodeld allows
finding the direct parent-child relation.

SlerviceError 0: OK/disconnect finished successfully

-1: Disconnect Failed/no existing communication relation

-2: Disconnect Failed/invalid communication relation identifier

4.6.2.4 Transfer

Tgble 19 shows the Method Transfer arguments:

Signature:

METHOD BeginTransfer (

DD _String CommunicationRelationId,
unsigned short Command,

DD _String Reqgquest,

DD String &Reply,

unsigned long Serviceld,

unsigned long ~&DelayForNextCall,

long &ServiceError) ;

DEFINITION {<Gateway specific implementation>}

METHOD.  EndTransfer (
DD String CommunicationRelationId,
DD String &Reply,
unsigned long ServiceTd
unsigned long &DelayForNextCall,
long &ServiceError);

DEFINITION {<Gateway specific implementation>}

METHOD CancelTransfer (

DD String CommunicationRelationId,
unsigned long Serviceld,
long &ServiceError) ;

DEFINITION {<Gateway specific implementation>}
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Table 19 — 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 which is directly
connected to the FDI Communication Server hardware. The nodeld allows
finding the direct parent-child relation.

Command Command number of the CP 9/1 command to be sent. The FDI
Communication Server is required to generate and send the PDU in the
proper format according to CP 9/1 protocol specifications (e.g. taking care of
command expansion). ,

Rlequest An array of bytes representing the data bytes in the CP 9/1 command requeslt
(e.g. starting after the byte count, and ending before the checksum).

Reply An array of bytes representing the data bytes in the CP 9/1 command
response (e.g. starting after the byte count, and ending before thel checksum)|).

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

DlelayForNextCall The value specifies a delay time in ms to limit the EndTtansfer invocation

cycle that shall not be faster than specified in the argument value.

ServiceError

1: OK/function started asynchronously, result has:1o be polled with
EndTransfer

0: OK/execution finished

-1: Transfer Failed/cancelled by caller

-2: Call Failed/unknown service 1D

-3: Transfer Failed/no existing ,communication relation

-4: Transfer Failed/invalidieommunication relation identifier
-5: Transfer Failed/invalid’'REQUEST content

-6: Transfer Failed invalid REPLY format

4.6.2.5 GetPublishedData

CP 9/1 burst and event notification messages represent unsolicited messages as defined wjth

IEC 62769-7. Table 20 shows\the Method GetPublishedData arguments.

Signature

DD _Strifhg

DD gtring
TIME

insigned long
unsigned long
long

METHOD BeginGetPublishedData (

unsigned short &Command,

CommunicationRelationId,

&Reply,

&TimeStamp
Serviceld,
&DelayForNextCall,
&ServiceError) ;

DEFINITION {<Gateway specific implementation>}

}

METHOD EndGetPublishedData (

DD _String

CommunicationRelationId,

unsigned short &Command,

DD_STRING
TIME

unsigned long
unsigned long
long

&Reply,

&TimeStamp
Serviceld,
&DelayForNextCall,
&ServiceError) ;

DEFINITION {<Gateway specific implementation>}
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METHOD CancelGetPublishedData (

DD _String CommunicationRelationId,
unsigned long Serviceld,
long &ServiceError) ;

DEFINITION {<Gateway specific implementation>}

Table 20 — Method GetPublishedData arguments
Argument Description

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

Command Command number of the CP 9/1 command published.(The FDI
Communication Server is required to parse the PDU'in Various formats
according to CP 9/1 Protocol standards (e.g. takifg‘care of command
expansion).

Rleply An array of bytes representing the data bytes in the published CP 9/1
command response (e.g. starting after the'byte count and ending before the
checksum).

TjmeStamp Time at which the published datawas“captured.

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

DlelayForNextCall The value specifies a deldy time in ms to limit the EndGetPublishedData
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
EndGetPublishedData
0: OK/execution finished
-1: GetRublishedData Failed/cancelled by caller
-2:.,Gall Failed/unknown service 1D
-8:-GetPublishedData Failed/not supported
-4: GetPublishedData Failed/no existing communication relation
-5: GetPublishedData Failed/invalid communication relation identifier
-8: GetPublishedData Failed/no burst information published

4.6.2.6 SetAddress
Tgble 21 shows the Method SetAddress arguments.
Sigmature

METHOD BeginSetAddress (

{

}

unsigned char 0OldPollAddress,
unsigned char NewPollAddress,
unsigned long Serviceld,
unsigned long &DelayForNextCall,
long &ServiceError) ;

DEFINITION {<Gateway specific implementation>}

METHOD EndSetAddress (

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

DEFINITION {<Gateway specific implementation>}

}

METHOD BeginSetAddress (

unsigned long

long

Serviceld,
&ServiceError);

DEFINITION {<Gateway specific implementation>}

Table 21 — Method SetAddress arguments

Argument

Description

dIdPollAddress

The argument value holds the current address of a device.lThe allowed
values are 0..63.

NewPollAddress

The argument value holds the new address for a device: The allowed values

are 0..63.

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

DlelayForNextCall The value specifies a delay time in ms#o limit the EndTransfer invocation

cycle that shall not be faster than spégified in the argument value.

ServiceError

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

0: OK/execution finished sdceessfully

-1: SetAddress Failed/cancelled by caller

-2: Call Failed/unknown service 1D

-3: SetAddress, Failed/not initialized

-4: SetAddress Failed/not connected to a network

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

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

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

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

-10: SetAddress Failed/not possible in status connected

4.6.2.7

Scan

The.method signature specified in IEC 62769-7 applies. The HART Gateway business logic

shall create the scan result using the following EDD definitions, which shall be included in the
communication device COMPONENT definition. The EDD LIST also held in the COMPONENT
holds the list of devices corresponding to the data structure defined in the XML schema. This

LIST shall

be referred to by the SCAN_LIST attribute of the communication device

component. The corresponding topologyScanResult schema is specified in Annex A.

VARIABLE DevAddr

{
LABEL

"Address";
CLASS DEVICE;

TYPE UNSIGNED INTEGER(S) ;
HANDLING READ & WRITE;
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VARIABLE DevMfg

{
LABEL "Manufacturer";
CLASS DEVICE;
TYPE UNSIGNED_INTEGER(Z)
HANDLING READ & WRITE;

VARIABLE DevType
{

ILABET

"Dosziceo Tuong! -

—29_

’

T T 7

CLASS DEVICE;
TYPE UNSIGNED INTEGER(2)
HANDLING READ & WRITE;

VARIABLE DevRev

LABEL "Device Revision";
CLASS DEVICE;

TYPE UNSIGNED_INTEGER;
HANDLING READ & WRITE;

VARIABLE DevTag

LABEL "Tag";

CLASS DEVICE;

TYPE ASCII(32);
HANDLING READ & WRITE;

LLECTION ScanItemType TP

MEMBERS

{

ADDRESS, DevAddr;

LLECTION Devieeldentific

MEMBERS

{
MFG,
DEW\LXPE,
DEV. REV,
TAG,

DevMfqg;
DevType;
DevRev;
DevTag;

’

ationType

COLLECTION ScanResultType

{
MEMBERS

{
Scanltem,
DevicelIdentification,

LIST TopologyScanResult

{
TYPE ScanResultType;

ScanltemType TP;
DeviceldentificationType;
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CAPACITY o64; //Defined to limitation of the comm. device
}

4.6.2.8 ScanNext

The method signature specified in IEC 62769-7 applies. The HART Gateway business logic
shall create the scan result using the same EDD definitions defined in 4.6.2.7. The

corresponding topologyScanResult schema is specified in Annex A.
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Annex A
(normative)

Topology scan schema

A.1 General

The Topology scan result schema specified in Annex A describes the HART specific format

method scan argument topologyScanResult. The XML document content and structure sh

all

cofrespond to the Information Model designed concept to describe a topology in order
enable generic matching between physical devices connected to the network and the, F
Sgrver hosted Information Model.

Aj2 IdentificationType
THe element content corresponds to the "FunctionalGroup ldentification”.

ThHe XML schema for IdentificationType is:

<xs:complexType name="IdentificationT">
<xs:attribute name="MANUFACTURER ID" type=".XspunsignedShort"
uge="required">
</xs:attribute>
<xs:attribute name="DEVICE TYPE" type="xS:unsignedShort"
ugde="required">
</xs:attribute>
<xs:attribute name="UNIVERSAL REVISION" type="xs:unsignedByte"
uge="required">
</xs:attribute>
<xs:attribute name="DEVICE REVISION" type="xs:unsignedByte"
ugde="required">
</xs:attribute>
<xs:attribute name="SERTAL NUMBER" use="required">
<xs:simpleType>
<xs:restrictionbase="xs:unsignedInt">
<xs:minInclusgive value="0"/>
<xs:maxInclusive value="16777216"/>
</xs:restifiction>
</xs:simptelype>
</xs:attribute>
<xs:attribute name="HARDWARE REVISION" use="required">
<xs ysimpleType>
<xXs“restriction base="xs:unsignedByte">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="31"/>

to
DI

Sy J.CDtJ.ibtJ‘_Ull
</xs:simpleType>
</xs:attribute>
<xs:attribute name="SOFTWARE REVISION" type="xs:unsignedByte"
use="required">
</xs:attribute>
<xs:attribute name="REV_COUNTER" type="xs:unsignedShort"
default="0">
</xs:attribute>
<xs:attribute name="TAG" use="required">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:maxLength value="32"/>
</xs:restriction>
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</xs:simpleType>
</xs:attribute>
</xs:complexType>

The attributes of IdentificationType are described in Table A.1.

Table A.1 — Attributes of IdentificationT

Attribute

Description

=
h
S
D
H

?V‘idllulrdbi.ulcl iUICII;.iIribdi.iUII IIUIIIIUUI.
For HART universal revision 7 or higher devices:

2-byte manufacturer code of a device, returned in bytes 17 and 18 of
Command 0 or Command 11 or Command 21.

For HART revision 6 or lower devices:

Most significant byte shall be fixed to 0, and the leastsignificant byte is
returned in byte 1 of Command 0 or Command 11 orf€Command 21.

DEVICE_TYPE

Manufacturer's model number associated with thetesource.
For HART universal revision 7 or higher deviges:

2 byte device type returned in bytes 1 and 2’of Command 0 or Command 11
or Command 21.

For HART revision 6 or lower, devices:

Most significant byte shall.be fixed to 0, and the least significant byte is
returned in byte 2 of Command 0 or Command 11 or Command 21.

UNIVERSAL_REVISION

Universal HART revision associated with the device. Returned in byte 4 of
Command 0 or Command 11 or Command 21.

DEVICE_REVISION

Manufacturer'sidevice revision number associated with the device. Returned
in byte 5 of Command 0 or Command 11 or Command 21.

SERIAL_NUMBER

Unique serial number of the device. 3-byte unique ID of a device, returned ir|
bytes.9 to 11 of Command 0 or Command 11 or Command 21.

HARDWARE_REVISION

Mantufacturer hardware revision associated with the device. Returned in bytg
7,(only 5 most significant bits) of Command 0 or Command 11 or Command
21.

SIOFTWARE_REVISION

Manufacturer firmware revision associated with the device. Returned in byte
6 of Command 0 or Command 11 or Command 21.

REV_COUNTER

The configuration change counter associated with the device.
For HART universal revision 6 or higher devices:

Returned in bytes 14 and 15 of Command 0 or Command 11 or Command 21

For HART revision 5 or lower devices:

4 t3 finad

[ d AY
ot aeHee)-

TAG

The configured Identification tag associated with the device.
For HART universal revision 6 or higher devices:

32 character long tag returned in Command 20 or Command 21.

For HART revision 5 or lower devices:

8 character tag returned in Command 11 or Command 13.
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A.3 AddressTypeTP
The XML schema for AddressTypeTP is:

<xs:complexType name="AddressTypeTP">
<xs:complexContent>
<xs:extension base="hart:LongAddressT">
<xs:sequence>
<xs:element name="DevPollAddr" minOccurs="0">
<xs:simpleTvpe>

<xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="63"/>
</xXxs:restriction>
</xs:simpleType>
</xs:element>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</|[xs:complexType>

THe elements of AddressTypeTP are described in Table A.2.

Table A.2 — Elements of AddressTypeTP

Element Description
DievAddr Holds the 5-byte HART address of the associated device.
DlevPollAddr Holds the HART short\address used for polling the associated device.

A4 AddressTypelP
THe XML schema for AddressTypelP is:

<Hs:simpleType name=""I'Pv4T">

<xs:restriction base="xs:string">
<xs:patternvalue="(((25[0-5112[0-4]1[0-9]1[01]12[0-9]1[0-
912)\.) {3}(25[0-5112[0-41[0-911[0112[0-91[0-912))"/>

</xs:restriction>

</|xs:simplelybpe>

<Hs:simpleType name="IPve6T">

<xgrrestriction base="xs:string">
<xS:pattern value="(([A-Fa-f0-9]1{1,4}:){7}[A-Fa-f0-91{1,4})"/>

<AXs:restriction>

</xs:simpleType>

<xs:complexType name="AddressTypelIP">
<xs:complexContent>
<xs:extension base="hart:LongAddressT">
<xs:sequence>
<xs:choice>
<xs:element name="IPv4Address" type="hart:IPv4T">
</xs:element>
<xs:element name="IPv6Address" type="hart:IPv6T">
</xs:element>
</xs:choice>
<xs:element name="IPPort" type="xs:unsignedShort">
</xs:element>
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</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

The elements of AddressTypelP are described in Table A.3.

Table A.3 — Elements of AddressTypelP

Element Description
DievAddr Holds the 5-byte HART address of the associated device.
IPAddress Holds the network IP address of the associated device.
IPPort Holds the IP Port number used for the associated device.

Al5 AddressTypeTDMA
THe XML schema for AddressTypeTDMA is:

<Ys:complexType name="AddressTypeTDMA">
<xs:complexContent>
<xs:extension base="hart:LongAddressT">
<xs:sequence>
<xs:element name="NetworkID" type="xs:unsignedShort">
</xs:element>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</|[xs:complexType>

The elements of AddressTypeTDMA-are described in Table A.4.

Table A.4 — Elements of AddressTypeTDMA

Element Description
DlevAddr Holds the 5-byte HART address of the associated device.
IPAddress Holds the network IP address of the associated device.
IPVersion Holds the IP version number used for the associated device (either version 4
or 6).
IPPort Holds the IP Port number used for the associated device.

A.6  AddressType

The XML schema for AddressType is:

<xs:complexType name="AddressT">

<xs:choice>
<xs:element name="AddressTP" type="hart:AddressTypeTP">
</xs:element>
<xs:element name="AddressIP" type="hart:AddressTypeIP">
</xs:element>
<xs:element name="AddressTDMA" type="hart:AddressTypeTDMA">
</xs:element>

</xs:choice>
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</xs:complexType>

<xs:complexType name="LongAddressT">
<xs:sequence>
<xs:element name="DevAddr">

<xs:simpleType>

<xs:restriction base="xs:string">
<xs:pattern value=" ([A-Fa-f0-9]1{10})"/>

</xs:restriction>

</xs:simpleType>

o lomaent

</xs:sequence>
</|[xs:complexType>

THe elements of AddressType are described in Table A.5.

Table A.5 — Elements of AddressT

Element Description
AlddressTP Token passing addresses hold the address infotrmation used for
ConnectionPointType_HART_TP5, 6, or 7 described in 4.5.1.2.
AddressIP IP addresses hold the address information‘described in
ConnectionPointType_HART_IP described in 4.5.1.3.
AddressTDMA TDMA addresses hold the address infermation described in

ConnectionPointType_ HART_TDMA described in 4.5.1.3.

AJ7 ConnectionPointType
THe XML schema for ConnectionPointType\is:

<gs:complexType name="Connect¥ionPointT">
<xXs:sequence>
<xs:element name="Identification" type="hart:IdentificationT">
</xs:element>
<xs:element namé="Address" type="hart:AddressT">
</xs:element>
</xs:sequence>
</|Jxs:complexType>

The elements,6f a ConnectionPointType are described in Table A.6.

Table A.6 — Elements of ConnectionPointT

Element Description

Identification The element data holds the device type identification data. Compared to the
Information Model (IEC 62769-5) the ConnectionPoint does not contain or
refer to the device type identification data. But in order to support the FDI host
system in finding the package that matches the connected device this schema
associates the device type identification with the ConnectionPoint.

Address The address element holds the specific information used to uniquely address
the device in the network. The address will be one of three possible types
described by AddressType.
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A.8 NetworkType

The element type describes the complete scan result for a single network because of the scan
method that is provided per instance of a "Communication Device" which exists in a 1:1
relation to a network instance.

The XML schema for a NetworkType is:

<xs:complexType name="NetworkT">

SSeguece
<xs:element name="ConnectionPoint" type="hart:ConnectionPointT"
maxOccurs="unbounded">
</xs:element>

</xs:sequence>

</|[xs:complexType>

The elements of a NetworkType are described in Table A.7.

Table A.7 — Elements of NetworkT

Element Description

ClonnectionPoint The ConnectionPoint element holds the address and identification of the
network connected device that has been found during bus scan operations.

A9 Network

THe subsequent element hierarchy is used to return the scan result according to the
Information Model (IEC 62769-5) representation of a topology.

THe XML schema for a Network element is:

<Hs:element name="Network" type="hart:NetworkT">
</|[xs:element>
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Annex B
(normative)

Transfer service parameters

B.1 General

Direct Access Serwces specmed in IEC 62769 2 enable the User Interface Plug in (UIP) to

di

Sdrvices. Interface IDirectAccess defined functions BeginTransfer and EndTransfer need
cojnvey protocol specific information. The following XML schema documents,the” proto
splecifics.

BJ2 receiveData

The element described in the following contains data that is return@d through IDirectAcce
fupction Endtransfer and GetPublishedData defined return value.

<

B.3 sendData

THe element described in the following contains data to be submitted through IDirectAcce]
function Begintransfer defined argument sendData.

B.4 TransferResultDataT

THe XML element type defines the service parameter data format that shall be applied to t
EndTransfer and GetPublishedData defined return value. The attribute names defined
TransferResultDataType correspond to same name of Transfer method arguments specified

<

<

ireety—exehange ~ device—DBirect—data—exchange—means—that—data—exchans
tween a deV|ce and a UIP may not be reflected in the Informat|on Model. The IEC 6276C
fined interface IDirectAccess corresponds to the IEC 62769-2 specified Direct-Acce

Hqs:element name="receiveData" type="hart:TransferResultDataT">
xs:element>

H¥s:element name="sendData" type€="hart:TransferSendDataT">
xs:element>

.6.1.4 and 4.6.2.4.

¥s:complexTyipe name="TransferResultDataT">

<xs:attribute name="COMMAND" type="xs:unsignedInt"
use=xtrequired">

</xg:attribute>

<Xs:attribute name="REPLY" type="xs:hexBinary" use="required">
</xs:attribute>

ed
-6
Ss
to
ol

SS

he
in
n

xsYcomplexType>

The attributes of TransferResultDataType are described in Table B.1.

Table B.1 — Attributes of TransferResultDataT

Attribute Description

COMMAND The attribute corresponds to the CP9/1 command number.

REPLY The attribute corresponds to the REPLY data bytes in the CP9/1 command data field.
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B.5 TransferSendDataT

The XML element type defines the service parameter data format that shall be applied to
BeginTransfer defined argument sendData. The attribute names defined in
TransferSendDataType correspond to the same name of Transfer method arguments
specified in 4.6.1.4 and 4.6.2.4.

<xs:complexType name="TransferSendDataT">
<xs:attribute name="COMMAND" type="xs:unsignedInt"
use="required">

XS:.:actcripuce
<xs:attribute name="REQUEST" type="xs:hexBinary" use="required®
</xs:attribute>
</|[xs:complexType>

The attributes of TransferSendDataType are described in Table B.2.

Table B.2 — Attributes of TransferSendDataT

Attribute Description
CIOMMAND The attribute corresponds to the CP9/1 command number.
REQUEST The attribute corresponds to the REQUEST data bytes in the CP9/1 command data
field.



https://iecnorm.com/api/?name=e32b53411ab754de3389d982db17b12f

IEC 62769-109-1:2020 © |IEC 2020 -39 -

Bibliography
IEC 61784-1, Industrial communication networks - Profiles - Part 1: Fieldbus profiles

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

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

IEC 62769-1, Field device integration (FDI) - Part 1: Overview

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

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

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

HCF_SPEC-13, HART® Field Communication Protocol Specification, available at
<Http://www.fieldcommgroup.org> [viewed 2018-11-30]

HCF_SPEC-99, Command Summary Specification, availablé-at
<Http://www.fieldcommgroup.org > [viewed 2018-11-30]

HCF_SPEC-127, Universal Command Specificationy.available at
<Rhttp://www.fieldcommgroup.org > [viewed 2018<11-30]

HCF_SPEC-151, Common Practice Command Specification, available at
<Http://www.fieldcommgroup.org > [viewed 2018-11-30]

IETF RFC 768, User Datagram Protecol, available at
<Rhttp://www.ietf.org> [viewed 2018-11-30]

IETF RFC 793, Transmission Control Protocol, available at
<Http://www.ietf.org> [viewed 2018-11-30]



http://www.fieldcommgroup.org/
http://www.fieldcommgroup.org/
http://www.fieldcommgroup.org/
http://www.fieldcommgroup.org/
http://www.ietf.org/
http://www.ietf.org/
https://iecnorm.com/api/?name=e32b53411ab754de3389d982db17b12f

—-40 - IEC 62769-109-1:2020 © |IEC 2020

SOMMAIRE

AV ANT-PROP O S ... ettt e e e e e e e e e e e e e e et e e e e anns 42
1 Domaine d'appliCation ... 44
2 REfEreNCES NOIMATIVES . uiii e e 44
3  Termes, définitions, abréviations et conventions............coooiiiii i, 44
3.1 Termes et définitioNs ... 44
32 Fermesabégésetacronymes——m———————— 4
3.3 1070] 1V2=T 01 1o ] o K- PP UPTPRY 45
3.3.1 SYNAXE EDDL oot e e 45
3.3.2 Syntaxe XML ..o O 45
3.3.3 MajJUSCUIES ...eiiiiiiie e L S 15

4 | Profil pour CP 9/1 (HART®) ou CP 9/2 (WirelessHART®)........coooiviiiieeec N e, 16
4.1 GENETaliteS . ovn i R 46
4.2 Profil de catalogue .. ... B e 16
4.21 Fichier de prise en charge de protocole ................. AN 16
4.2.2 Définition de CommunicationProfile ... Goldenniiiiii 46
4.2.3 Appareil de profil ... 47
4.2.4 Informations relatives a la version de protoGoI€ ............ccooiiiiiiiiiiiiien 47

4.3 Association d'un Paquetage avec un appareil@CP 9/1 .. ... 18
4.3.1 Mapping d'identification du type d'appareil...........cccoviiiiiiiiii, 18
4.3.2 Mapping des révisions de type d'appareil.........c..coiiiiiiiiiiii 18

4.4 Mapping du Modéle d'Information .. 5 e 18
4.41 Définition de ProtoColTYPe .. G e 18
4.4.2 Mapping de DeViCe Ty P oo e 18
4.4.3 Définition du FunctionglGroup "ldentification™ ...............ccoooiiiiiiiiiii 49

4.5 Eléments de topologie ..o 19
451 Définition de ConnectionPoint..... ... 19
4.5.2 Définition deJ'Appareil de Communication ...........ccccoeiiiiiiiii i, 56
4.5.3 Définition du fournisseur de service de communication.................c.cooiiiailL 57
4.5.4 DEfiNIfion U RES@AU ....cuiiiiiii e 67

4.6 M BTN OGS L. e e e e 58
4.6.1 Méthodes pour les Serveurs de Communication FDI................oon. 58
4.6.2 Méthodes pour les Passerelles ........cooiviiiiiiiii i 62
Arnnexe A'l(normative) Schéma de balayage de la topologie ..........cooiiiiiiii i 70
A GBIl S e 70
A2 dentifiCatioNTYPE ..oouui i 70
A.3 AAArES S T Y PO T P e 72
A.4 AdAresSTYPEIP ..o e 72
A.5 AdAresSTYPE T DM A Lo e e 73
A.6 F o Lo =TT IV o= PSPPSR 74
A.7 CoNNECHION P O N T Y PO ottt 74
A.8 L= Ao T o (G 174 ¢ 1= P 75
A.9 NI O K e e e 75
Annexe B (normative) Parametres du service Transfer ...........coooviiiiiiiiiiiiiii i, 76
B.1 LT a1 =Y L1 =P 76
B.2 FECEIVEDATA .. 76
B.3 SENAD At .. e 76


https://iecnorm.com/api/?name=e32b53411ab754de3389d982db17b12f

IEC 62769-109-1:2020 © |IEC 2020 - 41 -

B.4 TransferResUDataT . ... i 76

B.5 TransferSendDataT ... ..o 77
(271 o] [T To | £=T o] 0 = T PPN 78
Tableau 1 — Fichiers d'informations appareil ...........c.oiiiii i 46
Tableau 2 — Définition de CommunicationProfile ..o, 47
Tableau 3 — Valeurs de catalogue pour les appareils de profil..........c.oooi i, 47
Tahleau 4 — Informations relatives 3 la VVersion de Protocole 47
Tgbleau 5 — Mapping dans le catalogue des types d'appareils ..........cooviiiiiiiiiiiiin L 0 18
Tgbleau 6 — Définition du ProtocolType HART ... 48
Tgbleau 7 — Mapping des propriétés héritées du DeviceType......coovviiiiiiiin b Ll 19
Tgbleau 8 — Paramétres du FunctionalGroup Identification .................. L la . 19
Tgbleau 9 — Définition du ConnectionPointType HART _TP ..o e O, 50
Tgbleau 10 — Définition du ConnectionPointType HART _IP ... N, 53
Tgbleau 11 — Définition du ConnectionPointType HART_TDMA ... G, 55
Tgbleau 12 — Arguments de la Méthode Connect............ccooo bt 59
Tgbleau 13 — Arguments de la Méthode Disconnect.............. g 69
Tgbleau 14 — Arguments de la Méthode Transfer............c. i, 60
Tgbleau 15 — Arguments de la Méthode GetPublishedData ..., 61
Tgbleau 16 — Arguments de la Méthode SetAddressS. ). .....coooiiiiiiiiii e 51
Tgbleau 17 — Arguments de la Méthode ConneEt.. . .......oeuniiniiiii e 63
Tgbleau 18 — Arguments de la Méthode DiSCORNECt.........cceiiniiiiiiii e 64
Tgbleau 19 — Arguments de la Méthode Transfer ..., 65
Tgbleau 20 — Arguments de la Méthode:GetPublishedData..............coooiiiiiiiiiie 66
Tgbleau 21 — Arguments de la Méthode SetAddress .........oovviiiiiiiiiii i, 67
Tgbleau A.1 — Attributs d'ldentificationT ... 71
Tgbleau A.2 — Eléments d'ATQATresSSTYPETP ..o 72
Tgbleau A.3 — Eléments d AddressTYPelP .. ... 73
Tgbleau A.4 — Eléments d'AddressTypPeTDMA ..o 73
Tgbleau A.5 — Elements d' AdAresST ... 74
Tgbleau A.6,5 Eléments de ConnectionPointT ... 75
Tgbleau AL7)— Eléments de NetworkT ... e 75
Tgbleau)B.1 — Attributs de TransferResultDataT ...........oooiiiiiiiiiiii e 76
Tgbleau B.2 — Attributs de TransferSendDataT ..........oveeieeniieiiiiiieiiieeiieeiieeeieeeiee e, 77



https://iecnorm.com/api/?name=e32b53411ab754de3389d982db17b12f

—-42 - IEC 62769-109-1:2020 © |IEC 2020

COMMISSION ELECTROTECHNIQUE INTERNATIONALE

INTEGRATION DES APPAREILS DE TERRAIN (FDI) -
Partie 109-1: Profils - HART® et WirelessHART®

AVANT-PROPOS

1)

2)

3)

4)

5)

6)
7)

L4
et

c

La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation compog
de l'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC a pour_qbjet
favoriser la coopération internationale pour toutes les questions de normalisation dans les dofaines
I'électricité et de I'électronique. A cet effet, I'|EC — entre autres activités — publie des Normes international
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 organisatid
internationales, gouvernementales et non gouvernementales, en liaison avec I'lEC, participent également 4
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 Comitésnationaux de I'lEC intéress
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 efforts raisgnnables sont entrepris afin que I'l
s'assure de I'exactitude du contenu technique de ses publications; I'"EC 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 'uniformité internationale, les Comités~hationaux de I'lEC s'engagent, dans tout¢g
mesure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nationa
et régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationales
régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

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

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

Aucune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatair
y compris ses experts particuliers et\les membres de ses comités d'études et des Comités nationaux de I'lH
pour tout préjudice causé en cas(de dommages corporels et matériels, ou de tout autre dommage de queld
nature que ce soit, directe ou jndirecte, ou pour supporter les colts (y compris les frais de justice) et les dépen
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 accorde.

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

L'attention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire I'of
de droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits
brevets et de.ne pas avoir signalé leur existence.
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Normge internationale IEC 62769-109-1 a été établie par le sous-comité 65E: Les dispositifs

leur intégration dans les systémes de I'entreprise, du comité d'études 65 de I'lEC: Mesu
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Cette deuxiéme édition annule et remplace la premiére édition parue en 2015. Cette édition
constitue une révision technique.

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

a)

b)

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

d'autres technologies;

capacité offerte aux Développeurs de Paquetages d'élaborer des EDD ciblant les systémes

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

CDV Rapport de vote
65E/624/CDV 65E/687A/RVC

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant

abouti a I'approbation de la présente Norme internationale.

Ce-dosumenta-eteredige-selonles Directives ISOAEC Partio 2.

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

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

¢ | reconduit,

e | supprimé,

e | remplacé par une édition révisée, ou

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

Partie 109-1: Profils - HART® et WirelessHART®

1 Domaine d'application

La présente partie de [I'lEC 62769 spécifie un profii FDI de [I'lEC 62769 pqur
I''EC 61784-1_CP 9/1 (HART®)1 et I''EC 61784-1_CP 9/2 (WirelessHART®)".

2 | Références normatives

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

—
<

IEC 62541-100:2015, Architecture unifiée OPC — Partie 100: Intérface d'appareils
IEC 62769-4:-2, Intégration des appareils de terrain (FDI) ~*Partie 4: Paquetages FDI
IEC 62769-5, Intégration des appareils de terrain (FD}) — Partie 5: Modéle d'Information FDI

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

3 | Termes, définitions, abréviations et conventions

3. Termes et définitions

Pqur les besoins du présent:document, les termes et définitions donnés dans I'lEC 62541-1Q0,
I'EC 62769-4, I'lEC 62769-5 et I'lEC 62769-7 s'appliquent.

L'lISO et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en[ normalisation/ consultables aux adresses suivantes:

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

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

3.2.8 Termes abégés et acronymes

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

CP Profii de communication (Communication Profile, voir [I''EC 61784-1 ou
I''EC 61784-2)

1 HART® et WirelessHART® sont des marques déposées de FieldComm Group. Cette information est donnée a
I'intention des utilisateurs du présent document et ne signifie nullement que I'lEC approuve ou recommande
I’emploi exclusif du produit ainsi désigné. Des produits équivalents peuvent étre utilisés, s’il peut étre attesté
qu’ils donnent les mémes résultats.

2 En cours de préparation. Stade au moment de la publication: IEC/RFDIS 62769-4:2020.
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CPF Famille de profils de communication (Communication Profile Family, voir
I''EC 61784-1 ou I'|EC 61784-2)

EDD Description d'appareil électronique (Electronic Device Description, voir I'lEC 61804)

EDDL Langage de description d'appareil électronique (Electronic Device Description
Language, voir I'EC 61804)

FDI Intégration des appareils de terrain (Field Device Integration)

FSK Modulation par déplacement de fréquence (Frequency-Shift-Keying)

HCF HART Communication Foundation

ID Identification

IM Modéle d'Information (Information Model)

IP Protocole Internet (Internet Protocol)

PDHU Unité de données de protocole (Protocol Data Unit)

PS$K Modulation par déplacement de phase (Phase-Shift-Keying)

TQP Protocole de commande de transmission (Transmission Conih6ol Protocol, voir|le
RFC 793 de I'lETF)

ubP Protocole datagramme d'utilisateur (User Datagram Protocol, voir le RFC 768 {de
I'ETF)

XML Langage de balisage extensible (eXtensible Markup Language)

3.3 Conventions

3.3.1 Syntaxe EDDL

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

Cammunication FDI. La syntaxe EDDL utilise\la police Courier New. La syntaxe EDDL e¢st

utllisée pour les déclarations des signatures de méthodes, des variables, des structures fe

dgnnées et des composants.

3.3.2 Syntaxe XML

Les exemples de syntaxe XML utilisent la police Courier New. La syntaxe XML est utilisge

pdur décrire le schéma des:documents XML.

EXEMPLE <xs:simpleType name="ExampleT">

3.3.3 Majuscules

La série IEC-62769 utilise des termes en majuscules pour souligner que ces termes ont upe

significatiomspécifique a la FDI.

Ce

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

Client FDI, ou

Serveur FDI.

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

Serveurs de Communication, ou

Paquetage de Profil.

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

ProtocolSupportFile, ou

ProtocolType.
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Les noms de paramétres ou attributs peuvent aussi étre construits en utilisant le caractére de

soulignement pour concaténer au moins deux termes, par exemple:

e PROFILE_ID, ou
e HART_Network.

4 Profil pour CP 9/1 (HART®) ou CP 9/2 (WirelessHART®)

4.1 Généralités

Lg présent document de profil de la spécification FDI donnée dans I'lEC 62769 décrit\l
splécificités du protocole dont ont besoin les Paquetages FDI décrivant des Serveurs
Cgmmunication FDI, des passerelles et des appareils.

Profil de catalogue

A Fichier de prise en charge de protocole

es
de

Legs fichiers d'information appareil fournissent des métadonnéescréelatives aux donnéps

changer des informations d'exécution appareil avec un traitement minimal des mises

celivre. Les fichiers d'informations appareil ne sauraient se 'substituer a la nécessité d'une par
EDD, car ils peuvent uniquement contenir un sous-ensemble d'informations de I'EDD et

folirnissent pas d'éléments sur l'interface utilisateur,

Les formats des Fichiers d'informations appareilssont décrits dans le Tableau 1.

Tableau 1 - Fichiers d'informations appareil

le
its
ut
en
fie
he

Partie Contenu
Content Type Non spécifié ici
Rloot Namespace Non spécifié ici
Slource http://fdi-ceeperation.com/2010/relationships/attachment-protocol
Rlelationship
Fjlename Noh\spécifié ici

Les Fichiers dtinformation appareil sont spécifiés dans la spécification FCG AG21073.

4.2.2 Définition de CommunicationProfile

pour le schéma XML Catalqg.



https://iecnorm.com/api/?name=e32b53411ab754de3389d982db17b12f

IEC 62769-109-1:2020 © |IEC 2020 - 47 -

Tableau 2 — Définition de CommunicationProfile

CommunicationProfile Description

hart_fsk Type d'appareil CP 9/1 qui prend en charge une couche physique FSK (modulation
par déplacement de fréquence sur une paire de fils).

hart_psk Type d'appareil CP 9/1 qui prend en charge une couche physique PSK (modulation
par déplacement de phase sur une paire de fils). Il est exigé que les appareils
prenant en charge la modulation PSK prennent également intrinséquement en
charge la modulation FSK. Par conséquent, la PSK n'est toujours utilisée qu'en
combinaison avec au moins la FSK.

hBrT_wirelesshart Type dapparell CP 97Z qui prend en charge une couche physique sans Tl
(communication entre appareil et passerelle).

hprt_ip Type d'appareil CP 9/1 qui prend en charge le Protocole Internet (ces appafeils
prennent en charge les protocoles TCP et UDP).

hprt_rs485 Type d'appareil CP 9/1 qui prend en charge la communication numérique’EIA-485.

hprt_ir Type d'appareil CP 9/1 qui prend en charge une Couche physiqué.inffarouge

(congue pour étre transparente aux maitres FSK — incluse uniguement a titre
d'information pour indiquer que I'appareil prend en charge la'eonnexion infrarouge)

NIOTE Un méme appareil CP 9/1 peut prendre en charge plus d'un CP.

4.2.3 Appareil de profil

Un Paquetage de Profil doit fournir les valeurs de catalogue pour les appareils de profil,
permettant au Serveur FDI d'exploiter une description d'appareil générique, si une descriptipn
splécifique n'est pas disponible. Les définitions du Tableau 3 sont axées sur le contenu fdu

catalogue qui est indépendant du fournisseur.

Tableau 3 — Valeurs de catalogue pour les appareils de profil

Elément Attribut Contenu
PlackageType — Profil
DleviceModel — Vide
Manufacturer — Vide
4.2.4 Informations.relatives a la version de protocole

L'IEC 62769-4 définit un type d'élément nommé InterfaceT pour le schéma XML Catalog. |e
type d'élémentylnterfaceT contient un élément nommé Version qui est censé fournir des

informations-de*version relatives au profil de protocole de communication appliqué. La valg

ur

sujit le schéma d'informations de version défini par I'lEC 62769-4, lequel schéma est défini daps
le [type d'elément VersionT. Le Paragraphe 4.2.4 décrit comment appliquer les versions fde

prptocole  actuellement connues pour les entrées CP 9/1 ou CP 9/2 du catalogue d'appareli|

majeure de version el la valeur pour les parties version mineure et numero de

7 ul
(mouture). Le Tableau 4 donne les informations relatives a la Version de Protocole.

Tableau 4 — Informations relatives a la Version de Protocole

S.

r&gle générale est d'utiliser la Révision Universelle du protocole pour la partie versipn
ild

Version de Protocole Valeur de I'élément InterfaceT Version
Révision Universelle HART 5 5.0.0
Révision Universelle HART 6 6.0.0
Révision Universelle HART 7 7.0.0

La Version de Protocole définie dans un paquetage est fournie a des fins d'information seulement et ne doit pas
étre utilisée pour déterminer la compatibilité ou I'applicabilité d'un paquetage vis-a-vis d'un appareil.
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4.3 Association d'un Paquetage avec un appareil CP 9/1

4.3.1 Mapping d'identification du type d'appareil

Les types d'appareils CP 9/1 sont identifiés de fagon univoque par les parameétres
Manufacturer, Model et DeviceRevision. Ces parametres sont utilisés pour associer une

instance d'appareil donnée avec un Paquetage d'Appareil FDI. Ces paramétres sont mappés
au Catalogue de Paquetage d'Appareil FDI conformément au Tableau 5.

Tableau 5 — Mapping dans le catalogue des types d'appareils

Elément de Catalog Mapping des types d'appareils CP (voir
Tableau A.)

m

ément Manufacturer d'InterfaceT Manufacturer
IIEC 62769-4, E.10)

—

Format de chaine "0Oxdd", ou dddd\est le numérg
MANUFACTURER_ID au format hexadécimal.

Elément DeviceModel d'InterfaceT Model
IIEC 62769-4, E.10)

—

Format de chaine "0Oxdd*,"eu dddd est le numérd
DEVICE_TYPE au forpvat hexadécimal.

Ejément DeviceRevision DeviceRevision

L|stOfSupportedDeviceRevisionsT Format de chainé "x.0.0", ou x est le numéro

(IEC 62769-4, E.20) DeviceReyision au format décimal (pas de zéro
de téte)

4.3.2 Mapping des révisions de type d'appareil

Chaque type d'appareil est identifié conformément a 4.3.1. Si un paquetage avec upe
DeviceRevision concordante n'est pas dispohfible, un quelconque paquetage FDI CP 9/1 pqur
unl fabricant et un modéle qui correspondentidoit toujours étre compatible avec un appareil de
tefrain tant que la révision d'appareil relative a I'appareil de terrain est supérieure ou égalq a
la|révision d'appareil spécifiée dans le-paquetage FDI.

4.4 Mapping du Modéle d'Information
4.4.1 Définition de ProtocolType

Le Tableau 6 définit le ProtocolType utilisé pour identifier des communications réseau CP 9/1.

Tableau 6 — Définition du ProtocolType HART

Attribut Valeur
BrowseName/ | HART

4Abstract False

Références NodeClass BrowseName DataType | TypeDefinition ModellingRulé

Hérite des propriétés du ProtocolType définies dans I'lEC 62541-100.

4.4.2 Mapping de DeviceType

Chaque type d'appareil hérite des propriétés du DeviceType. Le mapping des propriétés
héritées du DeviceType est défini dans le Tableau 7.
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Tableau 7 — Mapping des propriétés héritées du DeviceType

Propriété

Mapping Foundation

SerialNumber

ID unique d'un appareil, mappé sur l'attribut SERIAL_NUMBER de
IdentificationT

RevisionCounter

Compteur de changement de configuration, mappé sur I'attribut
REV_COUNTER de ldentificationT

Manufacturer

Chaine obtenue a partir du catalogue de paquetages FDI (élément
ManufacturerName issu de PackageT)

fal bi S $i o tal ol 4 EDL (AL N
orrat oottt aPart ot Cararogue— e patguetagesSoreremenTvyame

de DeviceTypeT, qui est un nom localisé)

DleviceManual

Chaine textuelle d'entrée (non prise en charge) @

DleviceRevision

Niveau de révision d'appareil d'un appareil, mappé sur |'attribut
DEVICE_REVISION de IdentificationT

SloftwareRevision

Niveau de révision de logiciel d'un appareil, mappé sur llattribut
SOFTWARE_REVISION de IdentificationT

HardwareRevision

Niveau de révision de matériel d'un appareil, mappé.sur l'attribut
HARDWARE_REVISION de ldentificationT

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

4.4.3 Définition du FunctionalGroup "ldentification"

Camme défini dans [I'IEC 62541-100, chaque représentation d'appareil dans le Modgle
d'lInformation hébergé sur le Serveur FDI doit conteqir un FunctionalGroup spécifique a
prptocole, appelé ldentification. Ce FunctionalGroup organise les variables détectées daps

Lun

I'instance de type d'appareil. Le FunctionalGroup, "ldentification" pour CP 9/1 est défini dans|le
Tgbleau 8.
Tableau 8 — Parameétres du FunctionalGroup Identification
BrowseName DataType Facultatif/Obligatoire
MANUFACTURER_ID Ulnt16 Obligatoire
DEVICE_TYPE Ulnt16 Obligatoire
DEVICE_REVISION Ulnt8 Obligatoire
UNIVERSAL_REVISION Uint8 Facultatif
SERIAL_NUMBER Ulnt24 Facultatif
HARDWARE_REWISION Uint8 Facultatif
SIOFTWARE_REVISION Ulnt8 Facultatif
REVISIGNLCOUNTER Ulnt16 Facultatif
4.5 Eléments de topologie
4.5.1 Définition de ConnectionPoint
4.51.1 Généralités
Les appareils CP 9/1 peuvent prendre en charge jusqu'a cinq types différents de

ConnectionPoint qui sont utilisés pour les communications réseau.

4.5.1.2 HART_TP5, HART_TP6, HART_TP7

Les types de ConnectionPoint HART_TP5, HART_TP6 et HART_TP7 doivent étre utilisés pour
identifier la communication de réseau avec passage de jeton CP 9/1 et sont définis dans le
Tableau 9. Les types HART_TP5, HART_TP6 et HART_TP7 contiennent tous les mémes
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propriétés, mais chacun d'eux fournit des informations de qualification différentes po

ur

certaines des  propriétés  (décrites ci-dessous). La Version de Protocole

(UNIVERSAL_REVISION) décrite en 4.2.4 peut étre utilisée comme aide pour déterminer lequ

el

des trois types de Points de Connexion avec passage de jeton est le plus approprié. Les
communications avec passage de jeton CP 9/1 peuvent étre utilisées sur une diversité de
couches physiques. Les connexions de couche physique FSK, PSK, RS485 et infrarouges

doivent toutes utiliser le type de connexion HART_TP. Les types de ConnectionPoi

nt

HART_TP5, HART_TP6 et HART_TP7 sont des sous-types du type abstrait

ConnectionPointType défini dans I'lEC 62769-5.

La propriete DevAddr doit étre I'adresse longue (5 octets) pour I'appareil. En outre, elle est
seul parameétre nécessaire pour communiquer avec l'appareil de terrain.

La propriété DevMfg doit étre le Manufacturer ID de 2 octets et elle peut étre utilisée pour aid
a automatiser le processus consistant a assigner des appareils actifs de la liste-d¢ balayage
dels réceptacles hors ligne.

e

er

L4 propriété DevType doit étre le type étendu d'appareil de 2 octets et.elle peut étre utilisge
pdur aider a automatiser le processus consistant a assigner des appareils actifs de la liste e

balayage a des réceptacles hors ligne.

La propriété DevRev doit étre la révision d'appareil et elle-peut étre utilisée pour aider
automatiser le processus consistant a assigner des appargils-actifs de la liste de balayage
des réceptacles hors ligne.

Lal propriété DevTag doit étre le marqueur long pourles appareils de la version de protocq

le

HART® 6 ou 7. La propriété DevTag doit étre le marqueur pour les appareils de la version de

Les Points de Connexion HART_TP5 doiventlimiter a 8 caractéres la longueur de DevTag. Les
Pgints de Connexion HART_TP6 et HART: TP7 doivent limiter a 32 caractéres la longueur fde

L4 propriété DevPollAddr doit étre)l'adresse d'interrogation. Par ailleurs, elle peut étre utilisge
pdur identifier quel appareil estlocalisé a une adresse d'interrogation spécifique. Les Points fe

la
rs

comprises entre 0 et 31 pour la propriété DevPollAddr. Les Points de Connexion HART_TP7

Pqur la post-compatibilité, un Point de Connexion HART_TP de révision inférieure ¢
compatible <et-peut étre utilisé pour une connexion d'appareil d'une révision universel

st
le
ré

et|aucun.point de connexion HART_TP8 n'est disponible dans le Serveur FDI, le point de

connexion HART_TP7 est compatible et doit étre utilisé pour se connecter a I'appareil. Si
i ! a-dire Révision niverselle) e inconnue po ne i

révisions universelles ultérieures.

Tableau 9 — Définition du ConnectionPointType HART_TP

la

aisbn
quelconque, le Point de Connexion HART_TP5 peut étre utilisé et est post-compatible avec les

Attribut Valeur

BrowseName | ConnnectionPoint_ HART_TP5 ou ConnnectionPoint_ HART_TP6 ou
ConnnectionPoint_ HART_TP7

IsAbstract False

Références NodeClass BrowseName DataType TypeDefinition ModellingRule

Hérite des propriétés de ConnectionPointType définies dans I'|EC 62769-5
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Attribut Valeur

HasProperty Variable DevAddr UInt40 PropertyType Obligatoire
HasProperty Variable DevMfg Uint16 PropertyType Facultatif
HasProperty Variable DevType Uint16 PropertyType Facultatif
HasProperty Variable DevRev Uint16 PropertyType Facultatif
HasProperty Variable DevTag String PropertyType Facultatif
HasProperty Variable DevPollAddr UInt8 PropertyType Facultatif

Lels types de ConnectionPoint HART_TP5, HART_TP6, et HART_TP7 doivent étre dégcrits par

unf élément EDD contenu dans un Paquetage FDI associé a I'Appareil de Communication,
mesure de piloter un réseau CP 9/1. Les propriétés réelles de ConnectionPoint sont'déclaré
r les constructions VARIABLE
nnectionPoint HART_TP5, ConnectionPoint. HART_TP6 ou ConnectionPoint’ HART_TH
€ code source EDDL ci-aprés est un exemple décrivant un Point de Conngxion TP5.

p

Cq

L

c
{

\4

CAN DELETE FALSE;
PROTOCOL HART;

ARIABLE DevAddr

LABEL "Address";

CLASS DEVICE;

TYPE UNSIGNED_INTEGER(S);
HANDLING READ & WRITE;

VARIABLE DevMfg

LABEL "Manufacturen";
CLASS DEVICE;

TYPE UNSIGNED_INTEGER(Z);
HANDLING READ.& WRITE;

VARIABLE~DevType

LABEL" "Device Type";
GMASS DEVICE;

regroupées

JMPONENT ConnectionPoint HART TP5

LABEL "HART TP Connection Point";
CLASSIFICATION NETWORK CONNECTION POINT;

CONNECTION POINT ConnectionPoint TP5;

dans une

COLLECTION

nomm

1 IFL UNOLIGNLD 1INILGLER(Z)

HANDLING READ & WRITE;

VARIABLE DevRev

{

LABEL "Device Revision";
CLASS DEVICE;

TYPE UNSIGNED INTEGER;
HANDLING READ & WRITE;
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VARIABLE DevTag
{
LABEL "Tag";
CLASS DEVICE;
TYPE ASCII(32);
HANDLING READ & WRITE;
}

VARIABLE DevPollAddr
{

IABEL "Poll Addrogg':
CLASS DEVICE;

TYPE UNSIGNED INTEGER
{

MAX VALUE 15; //Define appropriate max value for various rewvwisionf

}
HANDLING READ & WRITE;

CJLLECTION ConnectionPoint TP5

LABEL "Connection Point";

MEMBERS

{
ADDRESS, DevAddr, "Device Address'$
MFG, DevMfqg, "Manufacturer";
DEV_TYPE, DevType, "Device Typer;
DEV_REV, DevRev, "Device Reyihsion";
TAG, DevTag, "Device Tag"“;

POLL ADDR, DevPollAddr, "Poll Address";

4.5.1.3 HART_IP

Lel type de ConnectionPoint<-HART _IP doit étre utilisé pour identifier la communication fe
régeau IP CP 9/1 et est défini-dans le Tableau 10. Les communications HART_IP peuvent é{re
utilisées sur une diversité de couches physiques. Toutes les connexions Ethernet doivent
utfliser le type de connexion HART_IP. Les couches physiques supplémentaires qui sergnt
développées dans Je futur peuvent aussi utiliser le type de connexion HART_IP. Le type fe
CqgnnectionPoint HART_IP est un sous-type du type abstrait ConnectionPointType défini dans
I''EC 62769-5.

La propriété)IPAddress doit indiquer I'adresse IP (jusqu'a 16 octets) utilisée pour la connexign.

La ptopriété IPVersion doit indiquer la version IP utilisée pour la connexion (version 4 ou 6)

La propriété IPPort doit étre le numéro de port IP pour la connexion. Le numéro de port par
défaut utilisé pour HART IP est 5 094.

La propriété DevAddr doit étre I'adresse longue (5 octets) pour I'appareil.

La propriété DevMfg doit étre le Manufacturer ID de 2 octets et elle peut étre utilisée pour aider
a automatiser le processus consistant a assigner des appareils actifs de la liste de balayage a
des réceptacles hors ligne.

La propriété DevType doit étre le type étendu d'appareil de 2 octets et elle peut étre utilisée
pour aider a automatiser le processus consistant a assigner des appareils actifs de la liste de
balayage a des réceptacles hors ligne.
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La propriété DevRev doit étre la révision d'appareil et elle peut étre utilisée pour aider a
automatiser le processus consistant a assigner des appareils actifs de la liste de balayage a
des réceptacles hors ligne.

La propriété DevTag doit étre le marqueur long (avec 32 caractéres au maximum) et elle peut
étre utilisée pour aider a automatiser le processus consistant a assigner des appareils actifs
de la liste de balayage a des réceptacles hors ligne.

Tableau 10 — Définition du ConnectionPointType HART_IP

Attribut Valeur
BrowseName | ConnnectionPoint_ HART_IP
IqAbstract False
Références NodeClass BrowseName DataType TypeDefinition ModellingRulg
Heérite des propriétés de ConnectionPointType définies dans I'lEC 62769-5
HasProperty Variable IPAddress ByteString PropertyType Obligatoire
HasProperty Variable IPVersion Uint8 Propertylype Obligatoire
HasProperty Variable IPPort Uint16 Property Type Obligatoire
HasProperty Variable DevAddr Uint40 PropertyType Obligatoire
HasProperty Variable DevMfg Uint16 PropertyType Facultatif
HasProperty Variable DevType Uint16 PropertyType Facultatif
HasProperty Variable DevRev Uint16 PropertyType Facultatif
HasProperty Variable DevTag String PropertyType Facultatif

Le type de ConnectionPoint HART _IP doitCétre décrit par un élément EDD contenu dans un
Pgquetage FDI associé a I'Appareil de Communication, en mesure de piloter un réseau CP 9/1.
Les propriétés réelles de ConnectionRoint sont déclarées par les constructions VARIABLE
regroupées dans une COLLECTION“Ynommée ConnectionPoint. HART_IP. Le code source
EDDL ci-apres est un exemple décrivant un Point de Connexion IP.

CUMPONENT ConnectionPoint HART IP

LABEL "HART IP  Connection Point";
CLASSIFICATIONGNETWORK CONNECTION POINT;
CAN DELETE FALSE;

PROTOCOL HART;

CONNECTLON POINT ConnectionPoint IP;

AHRAY IPAddress

FABEE—FP—Address's
CLASS DEVICE;
TYPE OCTET (16) ;

HANDLING READ & WRITE;
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VARIABLE IPVersion
{
LABEL "IP Version";
CLASS DEVICE;
TYPE ENUMERATED
{
{ 4, "Ipv4" 1},
{ 6, "IPve" }
}
HANDLING READ & WRITE;

VARIABLE IPPort

LABEL "IP Port";

CLASS DEVICE;

TYPE UNSIGNED INTEGER (2);
DEFAULT VALUE 5 094;
HANDLING READ & WRITE;

CJLLECTION ConnectionPoint IP

LABEL "Connection Point";

MEMBERS

{
IPADDRESS, IPAddress, "IP Address";
IPVERSION, IPVersion, "IP Version"y;

IPPORT, IPPort, "IP Port";
ADDRESS, DevAddr, "Device Address";
MFG, DevMfqg, "Manufactwrer";
DEV_TYPE, DevType, "DevicédType";
DEV_REV, DevRev, "Device Revision";
TAG, DevTag, "Dexice Tag";

4.51.4 HART_TDMA

Lel type de ConnectionPoint HART_TDMA doit étre utilisé pour identifier une communicatipn
réseau a accés multipte par répartition dans le temps CP 9/2 et il est défini dans le Tableau 11.
Les communications’ HART_TDMA peuvent étre utilisées sur une diversité de couches
physiques. Le«type de ConnectionPoint HART_TDMA est un sous-type du type abstrpit
CqgnnectionPeintType défini dans I'lEC 62769-5. Toutes les connexions WirelessHART doivent
utifliser le type de connexion HART_TDMA. Les couches physiques supplémentaires qui sergnt
développées dans le futur peuvent aussi utiliser le type de connexion HART_TDMA.

La propriété Network doit étre I'ID de réseau pour le réseau.

La propriété DevAddr doit étre I'adresse longue (5 octets) pour I'appareil.

La propriété DevMfg doit étre le Manufacturer ID de 2 octets et elle peut étre utilisée pour aider
a automatiser le processus consistant a assigner des appareils actifs de la liste de balayage a
des réceptacles hors ligne.

La propriété DevType doit étre le type étendu d'appareil de 2 octets et elle peut étre utilisée
pour aider a automatiser le processus consistant a assigner des appareils actifs de la liste de
balayage a des réceptacles hors ligne.
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La propriété DevRev doit étre la révision d'appareil et elle peut étre utilisée pour aider a
automatiser le processus consistant a assigner des appareils actifs de la liste de balayage a
des réceptacles hors ligne.

La propriété DevTag doit étre le marqueur long (avec 32 caractéres au maximum) et elle peut
étre utilisée pour aider a automatiser le processus consistant a assigner des appareils actifs
de la liste de balayage a des réceptacles hors ligne.

Tableau 11 — Définition du ConnectionPointType HART_TDMA

Attribut Valeur

BrowseName | ConnnectionPoint_ HART_TDMA

IqAbstract False

Références NodeClass BrowseName DataType TypeDefinition ModellingRulg
Heérite des propriétés de ConnectionPointType définies dans I'lEC 62769-5

HasProperty Variable Network Uint16 PropertyType Obligatoire
HasProperty Variable DevAddr Uint40 Propertylype Obligatoire
HasProperty Variable DevMfg Uint16 Property Type Facultatif
HasProperty Variable DevType Uint16 PropertyType Facultatif
HasProperty Variable DevRev Uint16 PropertyType Facultatif
HasProperty Variable DevTag String PropertyType Facultatif

Le type de ConnectionPoint HART_TDMA doit étre/décrit par un élément EDD contenu dans ln
Pgquetage FDI associé a I'Appareil de Communication, en mesure de piloter un réseau CP 9/2.
Les propriétés réelles de ConnectionPoint sont déclarées par les constructions VARIABLE

re
El

VA

groupées dans une COLLECTION nommé&e ConnectionPoint HART_TDMA. Le code sour
DL ci-aprés est un exemple décrivant uh Point de Connexion TDMA.

MPONENT ConnectionPoint HART TDMA

LABEL "HART TDMA Connrlkction Point";
CLASSTIFICATION NETWORK CONNECTION POINT;
CAN DELETE FALSE;

PROTOCOL HART;

CONNECTION PQOINT ConnectionPoint TDMA;

RIABLE Network
LABEEA"Network ID";

CLASS DEVICE;
TYPE UNSIGNED INTEGER (2);

ce

HANDLING READ & WRITE;
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