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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Field Device Tool (FDT) interface specification —

Part 4: HART communication

FOREWORD

1) THe International Electrotechnical Commission (IEC) is a worldwide organization for staridardization comprising
all national electrotechnical committees (IEC National Committees). The object( of IEG is(to~prpmote
infernational co-operation on all questions concerning standardization in the electri€aland_electronic fielfls. To
this end and in addition to other activities, IEC publishes International Standg S cifications,
Tdchnical Reports, Publicly Available Specifications (PAS) and Guides as| “IEC
Pdblication(s)”). Their preparation is entrusted to technical committees; any IE Na ongl{€ommittee intefested
in|the subject dealt with may participate in this preparatory work. v non-
gdvernmental organizations liaising with the IEC also participate in this\prepara losely
with the International Organization for Standardization (ISO) in ag ined by
adgreement between the two organizations

2) THe formal decisions or agreements of IEC on technical matters ational
cojnsensus of opinion on the relevant subjects since eac m all
inferested IEC National Committees.

3) IELC Publications have the form of recomm tional
Cgmmittees in that sense. While all reaspnable effoft f IEC
Pyblications is accurate, IEC cannot be “qeld r any
migsinterpretation by any end user.

4) In|order to promote international uniformity ications
trgnsparently to the maximum extent pos gence
between any IEC Publication 2 dted in
the latter.

5) IEC provides no marking procedure to |nd| B its app dval and cannot be rendered responsible fqr any
edquipment declared to be i

6) Al users should emsure % elatest editjon of this publication.

7) Nq liability shaII { 5, employees, servants or agents including individual experfs and
me¢mbers of its techhigal commi S bational Committees for any personal injury, property damgge or
other damage of 3R ether direct or indirect, or for costs (including legal feeg) and
exjpenses arising/out ication, Juse of, or reliance upon, this IEC Publication or any othdr IEC
Pyblications

8) Atfention is{draw e references cited in this publication. Use of the referenced publicatipns is
inglispensable tion of this publication

9) Attent he possibility that some of the elements of this IEC Publication may be the subject of
patent rig held responsible for identifying any or all such patent rights

A PAS is altechnical specification not fulfilling the requirements for a standard but made

availpblesto.the public.

IEC' -‘As 82453 - IIOO IJCCII }JIU\JCODUU Uy OUUbUIIIIIIILLUU UUU I.Ilull.dl bUIIIIIIuIIIUaLIUIIO \v) IEC

technical committee 65: Industrial-process measurement and control.

Follo

The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the
committee concerned as indicated in
the following document

Draft PAS Report on voting
65C/398A/NP 65C/411/RVN

wing publication of this PAS, which is a pre-standard, the technical committee or
subcommittee concerned will transform it into an International Standard.
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This PAS shall remain valid for an initial maximum period of three years starting from
2006-05. The validity may be extended for a single three-year period, following which it shall
be revised to become another type of normative document or shall be withdrawn.

IEC 62453 consists of the following parts under the general title Field Device Tool (FDT)
interface specification:

Part 1: Concepts and detailed description

Part 2: INTERBUS communication

Part 3: PROFIBUS communication

Part 4: HART communication

Part 5: FOUNDATION FIELDBUS communication

@%

a
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INTRODUCTION

This PAS is an interface specification for developers of FDT components for Function Control
and Data Access within a Client Server architecture. The specification is a result of an
analysis and design process to develop standard interfaces to facilitate the development of
servers and clients by multiple vendors that shall inter-operate seamlessly.

With the integration of fieldbusses into control systems, there are a few other tasks which
must be performed. This applies to fieldbusses in general. Although there are fieldbus- and
device-specific tools, there is no unified way to integrate those tools into higher level system-
wide planning or engineering tools In particular_for use in extensive and heterogeneous

contiol systems, typically in the area of the process industry, the unambiguous definjtipn of

A de y the
field iA the
FDT S n for
all k e\ differgnt kings of

deviges into heterogeneous control systems.

W
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Field Device Tool (FDT) interface specification —

Part 4: HART communication

1 Scope

This part of IEC 62435 provides information for integrating the HART' protocol into the FDT
interface specification (IEC 62453-1). This PAS neither contains the FDT specification nor

modiffesTit:

2 Normative references

The following referenced documents are indispensable for the app
dated references, only the edition cited applies. For undated &
the referenced document (including any amendments) applig

IEC 62453-1: Field Device Tool (FDT) interface specifi
descyiption

3 Provided data

3.1 | Interface IDtmParameter

The

.
o -

3.2
At le

and

Furth
expo

4 Protocol'spesific usage of XML attributes

The following Table 1 shows how general attributes are used with HART devices.

For
bn of

ailed

d as

ports
cess

5t be

Table 1 — Protocol specific usage of XML attributes

Attribute Description for use in HART

address The address attribute (defined in FDTDataTypesSchema.xml) is not mandatory

for the exposed parameters in the DTMs. But if the address attribute is used
the string must be constructed according to the rules of the semanticld. That
means the attribute ‘semanticld’ is always the same as the attribute ‘address’

busCategory See Clause 5

1 HART ® is the trade name of the a product supplied byHART Communication Foundation. This information is
given for convenience of users of this document and does not constitute an endorsment by IEC of the product

named. Equivalent products may be used if they can be shown to lead to the same results.
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Attribute Description for use in HART

deviceTypeld The attribute "fdt:DtmDeviceType/@deviceTypeld" must contain the
DeviceTypelD of the supported physical device according to the HCF online
product catalog

manufacturerld Enter manufacturer according to HCF list

semanticld The applicationDomain attribute is: FDT_HART
applicationDomain

The sematicld for HART protocol-related parameter is directly related to the
protocol specification. The definition of the HART commands is the base for the
semanticld. The semanticld for a parameter follows the following definition:

CMDxxBy

and

CMD31EXTENDEDxxBy

for extended HART 6 device family commands.

The semanticlds for the Response Byte 0 and 1 de
specification are:

CMDxxRESPONSE_BYTE_0
CMDxxRESPONSE_BYTE_1

subDgviceType Ente anufw &ec\\gvé&ue

5 Bus categ

HARJT protocol is tifi owing unique identifier in busCategory attributes within
XML BusCategor elem nts

/\év.{ (,\Q@ory lement Description

036D 498-%&1&-@0@}2&98727059 Support of HART protocol

6 FDT sequence charts

6.1 HART burst mode subscription

A subscription of device initiated data transfer can be requested by sending a
TransactionRequest with SubscribeRequest content (see Figure 1). The Communication
Channel may detect if the device is already in Burst Mode. In HART 5 this can be detected
only when HART Burst frames are received from the device. In HART 6 the Burst mode can
be detected using HART command 105. The Communication Channel answers on a
SubscribeRequest by calling OnTransactionResponse with a SubscribeResponse content. If
HART Burst frames are received, the device is in Burst mode and burstModeDetected value is
set to TRUE. This means that device DTM will start to receive Burst messages via
OnTransactionResponse mechanism. In case no burst messages were received,
burstModeDetected value is set to FALSE. It is up to device DTM to set device into Burst
mode. Then device DTM may call TransactionRequest with SubscribeRequest content again
in order to receive Burst messages.
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In order to unsubscribe, the device DTM sends a TransactionRequest with a
UnsubcribeRequest. The Communication Channel answers by calling
OnTransactionResponse with a SubscribeResponse where burstModeDetected value is set to
FALSE. Device DTM will not receive any more Burst information via OnTransactionResponse
mechanism. The Communication Channel does not switch off the Burst Mode in the device.
The device DTM may switch Burst Mode on or off by using normal TransactionRequests
(HART command 109). This is independent of the subscription.

DTM Comm-DTM Device

TransactionRequest()
Subgcribe request for device P
initialized transaction mode

A

mm-PTW

eteets burst
frames

[*] BACre
Get information about active
bursti mode (subscription mode OnTransactionResponse()

T | e

D\
Receive_s burst frames vi_a [] OnTransactionResponse
transfction responses without <
requests. \
Transagﬁ/c%%qu t

Unsybscribe request and Device rempains
resppnse about concluded in burst magde
devide initialized transaction (L \
mods i

p OnTransa t|onR(€$1>se \>

ode subscription

Used

IFdtd
IFdt(
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7 HARTCommunicationSchema

Used at: IFdtCommunication::ConnectRequest()

IFdtCommunicationEvents2::OnConnectResponse?2()
IFdtCommunication::DisconnectRequest()
IFdtCommunicationEvents::OnDisconnectResponse ()
IFdtCommunication::TransactionRequest()
|FdtCommunicationEvents:OnTransactionResponse()

The XML document contains the address information and the communication data which are
explained in Table 2.

Table 2 - HARTCommunicationschema - attributes and\elements

Attribute Descrki&\ %\K

%
addreps1 Address information according to the HKR{ s\aQ‘&ceRbn\ \

addreps2 Address information according toMlcatlo

addreps3 Address information according t(( the@RT s}e\cifw

burstframe Information whe}hgr the I-%T}gép{n}!e i%/}a\Buréyame (message or not)

burstModeDetected Indicates whether thexComamunigation ha}r{el as detected that the device ig
already in burst de. Rhi 's de cted rin subscription request

commindNumber Address |nform ion accor the ART specification
commpunicationReference M ndatory |dent ier for a om ni n link to a device. This identifier is
Ilo iC tlon c ponent during the connect. The address
I form ton has use ollowing communication calls

4

delayTime I M|n um d{}\t\mmmsl_bd{ween two communication calls

devicgStatus Q

devicgTypeld ( \ A\Q{Q’e\s‘s\inforyztion according to the HART specification

longF ameReq \ Ndr}siinformation according to the HART specification

manu actl?\\ \ Ada}eﬁ'{information according to the HART specification (see table relating td

ANUFACTURER IDENTIFICATION CODES)

preanbleCou \ j& the connect request the attribute is optional and contains a hint for the
communication component about the number of preambles, required by the dgvice
type. At the connect response the attribute is mandatory and contains the
information about the currently used preambleCount

primafyMaster At the connect request the attribute is optional and contains a hint for a
communication component that a DTM requires communication as primary or
secondary master. At the connect response the attribute is mandatory contains the
information about the current state of the master

schemaVersion Defines the version of the schema
sequenceTime Period of time in [ms] for the whole sequence
shortAddress Address information according to the HART specification. This value is accessible

via the attribute slaveAddress defined within the DTMParameterSchema.
SlaveAddress is part of the BusInformation structure. These values must be set by
the responsible component as described in clause Nested Communication of
IEC/PAS 62453-1

value Variable for status information

systemTag System Tag of a DTM. It is strongly recommended to provide the attribute in the
Request document
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Tag Description

Abort Describes the abort

CommandResponse — Changed description

Status information. This is computed from the first status byte returned in HART
command responses according to the HART specification. If bit 7 of the first status
byte is clear this value contains the value in the first status byte. If bit 7 is set this
element is not returned in the status structure

CommunicationStatus — Changed description

Status information. This is computed from the first status byte returned in HART
command responses according to the HART specification If bit 7 of the first status
byte-ts-set-this—vatue-contatns-the—vrattetr-the-first-statusbyte(thists-where-we
need to state whether it is the first status byte or bits 0-6 of the first status byte). If
bit 7 is clear this element is not returned in the status strucfure

ConngctRequest Describes the communication request /\\ N\

ConngctResponse Describes the communication response (\ \ \

DataBHxchangeRequest Describes the communication request \

DataBHxchangeResponse Describes the communication response \ \ \ \/

DiscopnectRequest Describes the communication request & \ \ \

DiscopnectResponse Describes the communication respfnse \

SubsqgribeRequest Describes the subscription requ st fdr device ltlaWa transfer (HART Burst
mode) /\

SubsdribeResponse Describes the gub |pt| n%s quggﬁfo vice initiated data transfer
(HART Burst m

UnsuljscribeRequest Describes the re t to edhe subscription for device initiated data tranjsfer
(HART Burst m de)

UnsubyscribeResponse rlbes the response re test o}e)r{ase the subscription for device initiated
data ansfer J Bu oq\e)

FDT Ro ttag

LongAddress n aceprding to the HART specification (only supported by HART
RT tevision > 5, see related documentation)
Q | Manufacturer ID and Device type ID are contained in the
elivers different values in fdthart:manufacturerld /
eviceTypeld and in the corresponding bytes in fdthart:LongAddress
the wing rule applies:
> The fdthart:LongAddress has to be used for communication and
* The fdthart:manufacturerld and fdthart:deviceTypeld may be used only as
information about the manufacturer and the type of device
SequgnceBegin Describes the sequence begin
SequgncekEnd Describes the sequence end
SequenceStart Describes the sequence start
ShortAddress Address information according to the HART specification
Status Status information according to the HART specification

NOTE The attribute ‘fdt:tag’, used within this schema, is accessible via the attribute ‘fdt:tag’ defined within the
DTMParameterSchema. ‘fdt:tag’ is part of the DtmDevice structure and contains the HART-specific value called
TAG, which is used e.g. within command #11, ‘READ UNIQUE IDENTIFIER ASSOCIATED WITH TAG'. These
values must be set by the responsible component as described in clause Nested Communication of
IEC/PAS 62453-1.

<Schema name="FDTHARTCommunicationSchema" xmlns="urn:schemas-microsoft-com:xml-data" xmins:dt="urn:schemas-
microsoft-com:datatypes" xmins:fdt="x-schema:FDTDataTypesSchema.xml">

<l--Definition of Attributes-->

<AttributeType name="schemaVersion" dt:type="number" default="1.21"/>
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<Attribute Type name="address1" dt:type="ui1"/>

<Attribute Type name="address2" dt:type="ui1"/>

<AttributeType name="address3" dt:type="ui1"/>

<AttributeType name="commandNumber" dt:type="ui1"/>
<AttributeType name="communicationReference" dt:type="uuid"/>
<AttributeType name="deviceStatus" dt:type="ui1"/>
<AttributeType name="deviceTypeld" dt:type="uil1"/>
<AttributeType name="longFrameRequired" dt:type="boolean"/>
<Attribute Type name="manufacturerld" dt:type="ui1"/>
<AttributeType name="preambleCount" dt:type="ui1"/>
<AttributeType name="primaryMaster" dt:type="boolean"/>
<AttributeType name="shortAddress" dt:type="ui1"/>
<AttributeType name="value" dt:type="ui1"/>

<AttributeType name="sequenceTime" dt:type="ui4"/>
<ﬁ_uume\lnn n::mn—"rlnln\l'l'lmn" dt: hlnn—"ulA"l>

<AttributeType name= "burstFrame dt: type "boolean"/>
<AttributeType name="burstModeDetected" dt:type="boolean"/>

<l}-Definition of Elements-->

<HlementType name="CommunicationStatus" content="empty" model="closed">

<attribute type="fdt:nodeld" required="no"/>

<attribute type="value" required="yes"/>

</ElementType>

<BlementType name="CommandResponse" content="empty" model="closed">

<attribute type="fdt:nodeld" required="no"/>

<attribute type="value" required="yes"/>

</ElementType>

<BlementType name="Status" content="eltOnly" model="closed">

<attribute type="fdt:nodeld" required="no"/>

<attribute type="deviceStatus" required="yes"/>

<group order="one" minOccurs="1" maxOccurs="1">
<element type="CommunicationStatus}
<element type="CommandResponse"/

</group>

</ElementType>

<BlementType name="LongAddress" content="
<attribute type="fdt:nodeld" required= no"/>

<attribute type="manufacture =

<attribute type="deviceTyg

<attribute type="address1" ra

</ElementType>

<BlementType naf S
<attribute type="{dtf:nod

</ElementType>

<HlementType na
<attribute tyg

<element.type="ShortAddress" minOccurs="1" maxOccurs="1"/>
</ElementType>
<HlementType name="ConnectResponse" content="eltOnly" model="closed">

<attr|bute type= "fdt nodeld" reqwred "no"/>

=" d=lvegh/

.\,\1\4.. <

<attribute type= preambIeCount required="yes"/>
<attribute type="primaryMaster" required="yes"/>
<attribute type="communicationReference" required="yes"/>
<element type="LongAddress" minOccurs="0" maxOccurs="1"/>
<element type="ShortAddress" minOccurs="1" maxOccurs="1"/>
</ElementType>
<ElementType name="DisconnectRequest" content="empty" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<attribute type="communicationReference" required="yes"/>
</ElementType>
<ElementType name="DisconnectResponse" content="empty" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<attribute type="communicationReference" required="yes"/>
</ElementType>
<ElementType name="DataExchangeRequest" content="eltOnly" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<attribute type="commandNumber" required="yes"/>
<attribute type="communicationReference" required="yes"/>
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<element type="fdt: CommunicationData" minOccurs="0" maxOccurs="1"/>
</ElementType>
<ElementType name="DataExchangeResponse" content="eltOnly" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<attribute type="commandNumber" required="yes"/>
<attribute type="communicationReference" required="yes"/>
<attribute type="burstFrame" required="no"/>
<element type="fdt:CommunicationData" minOccurs="0" maxOccurs="1"/>
<element type="Status" minOccurs="1" maxOccurs="1"/>
</ElementType>
<ElementType name="SequenceBegin" content="empty" model="closed">
<attribute type="sequenceTime" required="no"/>
<attribute type="delayTime" required="no"/>
<attribute type="communicationReference" required="yes"/>

</ElementTvoe>
P

<HlementType name="SequenceEnd" content="empty" model="closed">
<attribute type="communicationReference" required="yes"/>
</ElementType>

<HlementType name="SequenceStart" content="empty" model="closed">
<attribute type="communicationReference" required="yes"/>
</ElementType>

<BlementType name="Abort" content="empty" model="closed">

<attribute type="communicationReference" required="no"/>
</ElementType>

<ElementType name="SubscribeRequest" content="empty" model="closed">
<attribute type="fdt:nodeld" required="no"/>

<attribute type="communicationReference" required="yes"/>
</ElementType>

<HlementType name="SubscribeResponse" content="empty" mode
<attribute type="fdt:nodeld" required="no"/>

<attribute type="communicationReference req UIred 'yes

A A
T
oM
o
33
o
=}
- 2
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S<
T35
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S v
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35
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<attribute type="fdt:nodeld" required="no"/>

<attribute type="communicationReference" irg €S
ElementType>
E = ibeResponse™sortent="emp

ElementType> .
<BlementType naf
<attr|bute type— off
<group order="
<e|ement

A A
1
)
3
®
3
=1
_|
<
o]
®
3
o

103
)
c
3
]
c
o
(o]
=
o3
o,

A

<element type="Abort"/>
<element type="SubscribeRequest"/>
<element type= "SubscrlbeResponse“/>

=N .

<element type="UnsubscribeResponse"/>
<element type="fdt:CommunicationError"/>
</group>
</ElementType>
</Schema>

Example:

<?xml version="1.0"?>
<FDT xmlns="x-schema:FDTHARTCommunicationSchema.xml" xmins:fdt="x-schema:FDTDataTypesSchema.xml"
schemaVersion="1.21">

<DataExchangeRequest fdt:nodeld="myld" commandNumber="42" communicationReference="6B29FC40-CA47-1067-

B31D-00DD010662DA"/>
</FDT>
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<?xml version="1.0"?>
<FDT xmlns="x-schema:FDTHARTCommunicationSchema.xml" xmins:fdt="x-schema:FDTDataTypesSchema.xml|"
schemaVersion="1.21">
<DataExchangeResponse commandNumber="1" communicationReference="6B29FC40-CA47-1067-B31D-
00DD010662DA">
<fdt:CommunicationData byteArray="ff02"/>
<Status deviceStatus="0">
<CommandResponse value="1"/>
</Status>
</DataExchangeResponse>
</FDT>

Exa '\plnc for HART bhurst mode-

The reguest from the DeviceDTM:

<?xml|version="1.0"?>

<FDT kmins="x-schema:FDTHARTCommunicationSchema.xml" xmins:fdt="x-schema:FDTDa
<§ubscribeRequest fdt:nodeld="myld" communicationReference="6B29FC40-CA4

</FDTp

Answer if the device is already in burst mode:

<?xmlfversion="1.0"?>

<FDT kmins="x-schema:FDTHARTCommunicationS
<§ubscribeResponse communicationReference

burstModeDetected="1" />

</FDTp

Recgiving a burst frame:

<FDT
<[
00DD(

</
</FDT

UnsJ

<FDT kmins="x-schema
<UnsubscribeReques
</FDTp

ARTCommunicationSchema.xml" xmins:fdt="x-schema:FDTDataTypesSchema.xmI">
dt:nodeld="myld" communicationReference="6B29FC40-CA47-1067-B31D-00DD010662DA"

\

Answer to unsubscribe:

<?xml version="1.0"?>

<FDT xmlns="x-schema:FDTHARTCommunicationSchema.xml" xmins:fdt="x-schema:FDTDataTypesSchema.xml">

<UnsubscribeResponse communicationReference="6B29FC40-CA47-1067-B31D-00DD010662DA" />
</FDT>
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8 ChannelParameterSchema

It is up to a DTM whether it provides any channels. If a DTM allows a Frame Application,
other DTMSs, or a controller the direct access to its process values via HART protocol it should
provide channel objects as described in this clause. Only the complete description of all
channels belonging to a HART command allow a proper access for external applications.

The description of channels, especially of the process values, allows the Frame Application to
support the device in a more sufficient way.

Used at: IFdtChannel::GetChannelParameters()
IFdtChannel::SetChannelParameters()

The KML document describes a how to access a channel via a R'Nco es _Fable 3.

Table 3 - ChannelParameter@e\ \

. n A)
Attribute Mﬂf Q \

byteLéngth Number of static bytes in é eé@st oh\\ w

commiandNumber Number We HARXCO%\M/:OMmg\? channel value

framefpplicationTag Frame licatiomspecif] tag sed\f/rl entification and navigation.
The DTM skould\display this tag at chaphel-specific user interfaces

gatewjpyBusCategory Unique idéntifier for ported bus type like Profibus or HART

according to th\’“RQTs ecifjc CATID

protegtedByChannelAssignmen th ch\\%%% is selNfo read only by the Frame Application.
\L{ ually s nnel assignment exists

schenpaVersion

Deflr@s\ﬁ@ We schema

value

é&qerﬁ\@b&of>channel for read or write
N

Tag /\\ a ‘\()\/\ Description
FDT \ \ M

Comm andPara|<eters \ \ atic command parameter bytes in a Request or in a Reply.

FDTChanQ«{I\\ \\ \ Description of the channel

FDTChannoﬁ'\m\\ \\/ Description of the channel component in case of channels with

gateway functionality

ReadCommand \/ Description of the command to read the channel from a device

Reply Description of the reply structure of a HART command according to
the HART specification

Request Description of the request structure of a HART command according to
the HART specification

ResponseCodes Collection of HART specific response codes according to the HART
specification (known as COMMAND-SPECIFIC RESPONSE CODES)

WriteCommand Description of the command to write the channel to a device

<Schema name="FDTHARTChannelParameterSchema" xmIns="urn:schemas-microsoft-com:xml-data" xmins:dt="urn:schemas-
microsoft-com:datatypes" xmins:fdt="x-schema:FDTDataTypesSchema.xml" xmIns:appld="x-
schema:FDTApplicationldSchema.xml">

<!--Definition of Attributes-->

<AttributeType name="schemaVersion" dt:type="number" default="1.21"/>

<AttributeType name="byteLength" dt:type="ui1"/>

<AttributeType name="commandNumber" dt:type="ui4"/>

<AttributeType name="frameApplicationTag" dt:type="string"/>

<AttributeType name="gatewayBusCategory" dt:type="uuid"/>
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<Attribute Type name="protectedByChannelAssignment" dt:type="boolean"/>
<AttributeType name="value" dt:type="string"/>
<!--Definition of Elements-->
<ElementType name="CommandParameters" content="empty" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<attribute type="fdt:binData" required="no"/>
<attribute type="byteLength" required="yes"/>
</ElementType>
<ElementType name="Request" content="eltOnly" model="closed" order="many">
<attribute type="fdt:nodeld" required="no"/>
<group order="many">
<element type="fdt:ChannelReference" minOccurs="0" maxOccurs="*"/>
<element type="CommandParameters" minOccurs="0" maxOccurs="*"/>
</group>

</ElementTvoe>
P

<HlementType name="ResponseCodes" content="eltOnly" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<element type="fdt:EnumeratorEntry" minOccurs="1" maxOccurs="*"/>
</ElementType>
<HlementType name="Reply" content="eltOnly" model="closed">
<attribute type="fdt:nodeld" required="no"/>

<group order="many">
Kelement type="fdt:ChannelReference" minOccurs="0" maxOccurs="*"/>
kelement type="CommandParameters" minOccurs="0" maxOccurs="*"/>
droup>
<element type="ResponseCodes" minOccurs="0" maxOccurs="1"/>
</ElementType>
<BlementType name="ReadCommand" content="eltOnly" model="c|
<attribute type="fdt:nodeld" required="no"/>
<attribute type="commandNumber" required="yes"/>
<element type="Request" minOccurs="0" maxOccurs="1"

<

~

<element type="ResponseCodes" minOcc "1"/5,
</ElementType>
<BlementType name="WriteCommand" content="
<attribute type="fdt:nodeld" required="no"/>
<attribute type= commandNumber required

<element type—"Request

</ElementType>
<HBlementType name="FDTCh

<attribute type>"schema
<attribute typé e
<attr|bute type— di:tag

<attribute type
<attr|bute g

e="fdt:BEnumeratorEntries" minOccurs="0" maxOccurs="1"/>
<element.type="fdt:EAumeratorEntries" minOccurs="0" maxOccurs="1"/>
<element type="fdt:Unit" minOccurs="0" maxOccurs="1"/>

<element type="ReadCommand" minOccurs="0" maxOccurs="1"/>
<e€lement type-"erteCommand" minOccurs="0" maxOccurs="1"/>

<element-typ

=" " —_nan fa) =t
S

<element type="fdt:Ranges minOccurs="0" maxOccurs="1"/>
<element type="fdt:Deadband" minOccurs="0" maxOccurs="1"/>
<element type="fdt:SubstituteValue" minOccurs="0" maxOccurs="1"/>
</ElementType>
<ElementType name="FDTChannelType" content="eltOnly" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<element type="fdt:VersionInformation" minOccurs="1" maxOccurs="1"/>
<attribute type="gatewayBusCategory" required="no"/>
</ElementType>
<ElementType name="FDT" content="eltOnly" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<attribute type="schemaVersion" required="no"/>
<element type="FDTChannelType" minOccurs="1" maxOccurs="1"/>
<element type="FDTChannel" minOccurs="1" maxOccurs="1"/>
</ElementType>
</Schema>
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Example:

<?xml version="1.0"?>
<FDT xmins="x-schema:FDTHARTChannelParameterSchema.xml" xmIns:fdt="x-schema:FDTDataTypesSchema.xml|">
<FDTChannelType>
<fdt:Versionlnformation name="myname" vendor="myVendor" version="1.0" date="2000-08-05"/>
</FDTChannelType>
<FDTChannel fdt:tag="myTag" fdt:id="PV" protectedByChannelAssignment="0" fdt:dataType="float" byteLength="4"
fdt:signalType="output">
<ReadCommand commandNumber="1">
<Reply>
<fdt:ChannelReference idref="PV_UNIT"/>
<fdt:ChannelReference idref="PV"/>
</Reply>

>
<fdt:EnumeratorEntry index="8" name="Warning: Update Failure"/>
</ResponseCodes>
</ReadCommand>
<fdt:Alarms>
<fdt:Alarm alarmType="lowAlarm">
<fdt:StaticValue staticValue="25"/>
</fdt:Alarm>
<fdt:Alarm alarmType="highAlarm">
<fdt:StaticValue staticValue="100"/>
</fdt:Alarm>
</fdt:Alarms>
<fdt:Ranges>
<fdt:Range>
<fdt:LowerRange>
<fdt:ChannelReference idref="PV_LOWER_RAN
</fdt:LowerRange>
<fdt:UpperRange>
<fdt:ChannelReference idref="P
</fdt:UpperRange>
<fdt:Unit>
<fdt:ChannelReference idref="RV_|
</fdt:Unit>
</fdt:Range>
</fdt:Ranges>
</FDTChannel>
</FDTp

TS_CODE"/>

<?xml ersion="1.0"?>Q
<FDT kmins="x-schema: 3 8 chema.xml" xmins:fdt="x-schema:FDTDataTypesSchema.xml">
<ADTChannelType>

</FDTChannelType
<ADTChanng i ®PV_UNIT" protectedByChannelAssignment="0" fdt:dataType="byte" byteLength="1"

fdt:sigpalType="inp

<Reéply>
<fdt:ChannelReference idref="PV_UNIT"/>
<fdt:ChannelReference idref="PV"/>
</Reply>
<ResponseCodes>
<fdt:EnumeratorEntry index="8" name="Warning: Update Failure"/>
</ResponseCodes>
</ReadCommand>
<WriteCommand commandNumber="44">
<Request>
<fdt:ChannelReference idref="PV_UNIT"/>
</Request>
<Reply>
<fdt:ChannelReference idref="PV_UNIT"/>
</Reply>
</WriteCommand>
</FDTChannel>
</FDT>
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9 Topology scan schema
used at: IDtmEvents::OnScanResponse()

The XML document describes one entry in the list of scanned HART-Devices.

Tag Description

HARTDevice Definiton of a HART device concerning the scan response

<?xmljversion="1.0"?>
<Schema name="DTMHARTDeviceSchema" xmIns="urn:schemas-microsoft-com:xml-data" xmIns:fd
schema:FDTDataTypesSchema.xml" xmins:fdthart="x-schema:FDTHARTCommunicationSchema
schemia:DTMInformationSchema.xml" xmIns:dt="urn:schemas-microsoft-com:datatypes">
<l}-Definition of Attributes-->
<AttributeType name="schemaVersion" dt:type="number" default="1.21"/>
<l}-Definition of Elements-->
<HBlementType name="HARTDevice" content="eltOnly" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<attribute type="schemaVersion" required="no"/>
<element type="fdthart:LongAddress" minOccurs="0" maxOccurs="1"/
<attribute type="fdthart:manufacturerld" required="no"/>
<attribute type="fdthart:deviceTypeld" required="no"/>
<attribute type="fdt:subDeviceType" required="no"/>
<attribute type="fdt:tag" required="yes"/>
<attribute type="fdthart:shortAddress" required="no"/>
</ElementType>
</Schema>

dtminfo="x-
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Table 6 —- FDTHARTIdentSchema - attributes and elements
with protocol independent semantics

Attribute Description
schemaVersion Identifies the schema version
idDTMSupportLevel enumeration

genericSupport
profileSupport
blockspecificProfileSupport

specificSupport

matdh Used by device DTM to define a regular expression which st mateh tp scanned
physical define identification information
N\
nomatch Used by device DTM to define a regular expression which-must notmatch to scanned
physical define identification information.
Used by device DTM to indicate if iden ation may not majch

NSO
Elements \Q\%&W\ )

RegExpr Includes regular expressm/str/g \Nma@ or for nomatch

O

<Schema name="FDTHARTIdentSchema" xmins="urns
com:dptatypes">
<l1-Definition of Attributes-->

<Attribute Type name="schemaVersion" dt:type=\numtjer~default<" 1
<Attribute Type name="busProtged : —"enu eration-di:values="H
<AttributeType name="universq pe="up"/>

ART"/>
<l}- Command 0 Byte 4 -->
<Attribute Type name="short

<;€ ttributeType namé=<'ma
<}}- Command 0 B
<AttributeType namez"dg0i

<l}- Command 0 Byte

>

<li- Command 0 Byte 5-->
<AttributeType name="deviceFlag" dt:type="ui1"/>
<lj-Cémmand 0 Byte 8 -->

gft-comxml-data" xmins:dt="urn:schemas-micros:

ft-

<AtributeFype-rame="mantfacturerSpeeifiebdension—ditype="strng"t
<AttributeType name= "|dDTMSupportLeveI" dt:type="enumeration" dt:values="genericSupport profileSupport
blockspecificProfileSupport specificSupport identSupport"/>
<AttributeType name="match" dt:type="string"/>
<AttributeType name="nomatch" dt:type="string"/>
<ElementType name="RegExpr" content="empty" model="closed">
<attribute type="match" required="no"/>
<attribute type="nomatch" required="no"/>
</ElementType>
</Schema>
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10.2 FDTHARTScanldentSchema

The schema defines attributes and elements, that are used to provide protocol specific
scanning, see Table 7.

Table 7 — FDTHARTScanldentSchema — attributes and elements

Attribute Description

schemaVersion Identifies the schema version

resultState Identifies if the result is one of the provisional results or the final result of the split
scan results

configliredState A communication master must indicate in this attribute A scan respor|se is related
to a detected physical device which is configured or upconfigoxed

KON
Tag Descripfion \ 1 . >

IdAddress All elements contain exactly one attributg”each.ingluding’'the value of the[|scanned

physical device.

IdBusProtocol

All elements with semantic meaning_hav refixld” for\better identificgtion

IdBusProtocolVersion

IdManufacturer

<

IdTypelD
IdSoftwareRevision
IdHar@iwareRevision
IdTag
IdSerigINumber

AN

Devic 3CommandRevi}QnLQel |tho t semantic prefix “Id” are transformed by XSL to namg value pairs.

tain exactly one attribute defined in FDTHARTIdentSichema, each
onevalde of the physical device

DevicgFlag Q > <

Manu acturerSpecificEﬁésia\

Scanlfentification Wntains all HART scan identification elements for one scanned |physical
evic

Scanl jentificati&ns \ \ Cgection of Scanldentification elements
T~

HARTScanldentSchema" xmIns="urn:schemas-microsoft-com:xml-data" xmins:dt="urn:schemas-
Lxmips:hartident="x-schema:FDTHARTIdentSchema.xml" xmins:fdt="x-

<Schejma name="
ft-com datatype

nrn\/l:lnn:al final error'/>

<AttributeType name= conflguredState dt:type= enumeration” dt: values "configuredAndPhysicallyAvailable
configuredAndNotPhysicallyAvailable availableButNotConfigured notApplicable"/>

<!--Definition of elements-->

<ElementType name="IdAddress" content="empty" model="closed">
<attribute type="hartident:shortAddress" required="yes"/>

</ElementType>

<ElementType name="IdBusProtocol" content="empty" model="closed">
<attribute type="hartident:busProtocol" required="yes"/>

</ElementType>

<ElementType name="IdBusProtocolVersion" content="empty" model="closed">
<attribute type="hartident:universalCommandRevisionLevel" required="yes"/>

</ElementType>

<ElementType name="ldManufacturer" content="empty" model="closed">
<attribute type="hartident:manufacturerldentificationCode" required="yes"/>

</ElementType>

<ElementType name="IdTypelD" content="empty" model="closed">
<attribute type="hartident:deviceTypelD" required="yes"/>

</ElementType>

<ElementType name="IdSoftwareRevision" content="empty" model="closed">
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