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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIELD DEVICE TOOL (FDT) INTERFACE SPECIFICATION -

Part 515: Communication implementation for common object model —
IEC 61784 CPF 15

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for st ation"compfising
all national electrotechnical committees (IEC National Committees). The obje mote
international co-operation on all questions concerning standardization in the electfical and electronic fields. To
tHis end and in addition to other activities, IEC publishes International Standard i ificafions,
Technical Reports, Publicly Available Specifications (PAS) and Guides e ‘IEC
Plblication(s)”). Their preparation is entrusted to technical committees; a bsted
i the subject dealt with may participate in this preparatory work. non-
gpvernmental organizations liaising with the IEC also participate in thi . a osely
wjth the International Organization for Standardization (ISO) in accorda i iti ingd by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matt , possible, an internagional
cpnsensus of opinion on the relevant subjects since eac i m all
interested IEC National Committees.

3) ional

f IEC
any

4) gtions

gence
ed in

5) any

6)

7) mployees, servants or agents including individual expert$ and

ational Committees for any personal injury, property damage or
,Owhether direct or indirect, or for costs (including legal fees) and
ation,/use of, or reliance upon, this IEC Publication or any othef IEC

8) ion i 5 ative’ references cited in this publication. Use of the referenced publicatigns is

9) Altention~i to ibility that some of the elements of this IEC Publication may be the subjg¢ct of
pgtent rights: EC hall notbe held responsible for identifying any or all such patent rights.

The|main task of | technical committees is to prepare International Standards. However, a

datq ofa different kind from that which is normally published as an International Standard, for

b Maiod £ 41 o
exampre—stareortne—art

tecqwical committee may propose the publication of a technical report when it has collégcted

IEC/TR 62453-515, which is a technical report, has been prepared by subcommittee 65E:
Devices and integration in enterprise systems, of IEC technical committee 65: Industrial-
process measurement, control and automation:

This part, in conjunction with the other parts of the first edition of the IEC 62453 series
cancels and replaces |IEC/PAS 62453-1, IEC/PAS 62453-2, IEC/PAS 62453-3, IEC/PAS
62453-4 and IEC/PAS 62453-5 published in 2006, and constitutes a technical revision.

Each part of the IEC/TR 62453-5xy series is intended to be read in conjunction with its
corresponding part in the IEC 62453-3xy series.
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text of this technical report is based on the following documents:
Enquiry draft Report on voting
65E/71/DTR 65E/120/RVC

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

This

The
inte

The
the

the ¢lata related to the specific publication. At this date, the pub

* neconfirmed,
* withdrawn,
* replaced by a revised edition, or

*+ amended. Q
A bilingual version of this publication may sued at@'\aterdate.

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

list of all parts of the IEC 62453 series, under the general title Field-Device TooOk (k
face specification, can be found on the IEC website.

committee has decided that the contents of this publication
maintenance result date indicated on the IEC web site und

r

[N

FDT)

until
|

in

IMP

that|it contains colours

DRTANT - The “col insi o the ¢ \Mpage of this publication indicpates
i e useful for the correct understanding

of its contents. Users{\sQo dt e(efgre i is publication using a colour printer.

O N
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INTRODUCTION

This part of IEC 62453 is an interface specification for developers of FDT (Field Device Tool)
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 need to interoperate
seamlessly.

With the integration of fieldbusses into control systems, there are a few other tasks which
need to be performed

A dsg
field
FDT]i
all Ki
devip

Figu

Part 515
Commubhicati

infptementation
for’lcommon
object model —

In addrtron to freldbus and devrce specrfrc tools there is a need to
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f the
b for

the
the
h for
s of

IO e4704 oD 40
L=\~ a v i v 2 e e v

Fieldbus Interface ﬂ@

F/d

Iy

Figure 1 — Part 515 of the IEC 62453 series


https://iecnorm.com/api/?name=4f17c9892850be648d11bc105ff1083d

1

IEC

-6 - TR 62453-515 © IEC:2009(E)

FIELD DEVICE TOOL (FDT) INTERFACE SPECIFICATION -

Part 515: Communication implementation for common object model —

IEC 61784 CPF 15

Scope

IEC|61784-2 CPF 15 (Modbus TCP®) and Modbus Serial Line®1) protog

systems based on COM implementation. This part is to be used in cohj
624%3-41.

NOTE This part of IEC 62453 only specifies the mapping of Modbus p
restrictions of protocol specific parameters concerning allowed values and co cerning imitatio

2

The|following referenced documents a
For fated references, only

the dgfinition of FDT data types, refer to IEC 61158-5-15 and the MODBUS

This| part of IEC 62453 specifies communication and othe

This| specification neither contains the FDT specific

Normative references

or the application of this docu

e edltlon ndated references, the latest e

of the referenced docum ing>s ents) applies.

IEC|61131-3, Programmable

IEC|[61784-2, In@" 2

proflles for real-time

IEC [62453-1:

guidance

IEC 624 :
detdiled desc 'tlon

IECITR £62453-41:2009, Field Device Tool (FDT) interface specification — Part 41: O
modeldntegration profile — Common object model

TR 62453-515, which is a technical report, provides information for integrellting

FDT
L/TR

For
ded in

ent.

ition

ibus

and

and

bject

IEC 62453-315:2009, Field Device Tool (FDT) interface specification - Part
Communication profile integration — IEC 61784 CPF 15

315:

1) Modbus is the trademark of Schneider Automation Inc. It is registered in the United States of America. This

information is given for the convenience of users of this International Standard and does not constitute an
endorsement by IEC of the trademark holder or any of its products. Compliance to this profile does not require
use of the trademark Modbus. Use of the trademark Modbus requires permission from Schneider Automation

Inc.
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3 Terms, definitions, symbols, abbreviated terms and conventions

3.1 Terms and definitions

For the purpose of this document, the terms and definitions given in IEC 62453-1,
IEC 62453-2 and the following apply.

3.2 Symbols and abbreviated terms

For the purpose of this document, the symbols and abbreviations given in IEC 62453-1,
IEC 62453-2 and the following apply

CP Communication Profile [IEC 61784-1]
CPF Communication Profile Family [IEC 61784-1]

3.3 | Conventions

3.3. Data type names and references to data types

The|conventions for naming and referencing of data explained in IEC 62453-2

Cladse A.1

3.3.2 Vocabulary for requirement

The[following expressions are used whe
Usage of “shall” or “Mandatory”

Usage of “should” or “Reco

Usage of “can’ o@ i

deseribed behavior.

or behavior may be provided
depending on defined conditions.

IEC 15 protocol is identified by the attribute definition busCategory as specifigd in
IEC 1 i

5 JAccess to instance and device data

Used at methods:

e |IDtmParameter::GetParameters()

e |IDtmParameter::SetParameters()

These methods shall provide access to at least to all parameters defined in the
IEC 62453-315.

6 Protocol specific usage of general data types

Table 1 shows how general data types are used with IEC 61784 CPF 15 devices.
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Table 1 — Protocol specific usage of general data types

Attribute Description for use

fdt:address All these attributes of the FDTDatatype schema are used as defined in

IEC 62453-315.
fdt:protocolld

fdt:deviceTypeld

fdt:deviceTypelnformation

fdt:deviceTypelnformationPath

fdt:manufacturerld

fdt:sgmanticld

fdt:agplicationDomain

fdt:tap (\

7 Protocol specific common data types

This| clause specifies the protocol specific commg
definpition of other data types.

8 Network management data t

8.1 General

The[data types specified i i > ' t following methods:

8.2 Modbus device\a > odbusAddressSchema

The
<BusglInformation/Use

is available at the

<?xmll version="1.

<Schema pame="KD dressSchema" xmlIns="urn:schemas-microsoft-com:xml-data"
xming:dt= :sche o rosoftrcom:datatypes"” xmins:fdt="x-schema:FDTDataTypesSchema.xml|">

<I-- Address schem
<I-- TJhis additienal schema
Deviges ->>

A

A\ttribUteType name = "schemaVersion" dt:type = "number" default = "1.0"/>

s, which are used in| the

element

describes the different methods of addressing for Modbus TCP and Modbus Serial|Line

<!--Definition of attributes for Modbus addressing-->

<!-- Slave address for Modbus Serial Line -->

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

<!-- IP address for Modbus TCP -->

<AttributeType name="tcpAddress" dt:type="string"/>
<!-- TCP Port for Modbus TCP (default 502) -->

<AttributeType name="tcpPort" dt:type="ui2" default = "502"/>

<ElementType name="ModbusTCP" content="mixed" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<attribute type="tcpAddress" required="yes"/>
<attribute type="tcpPort" required="no"/>
<attribute type="slaveAddress" required="no"/>
</ElementType>
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<ElementType name="ModbusSerial" content="mixed" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<attribute type="slaveAddress" required="yes"/>
</ElementType>
</Schema>

9 Communication data types - FDTModbusCommunicationSchema

The data types specified in this clause are used with the methods of IFdtCommunication.

<?xml version = "1.0" encoding = "UTF-8"?>

<I--FPT communication schema for Modbus protocol V1.0-->
<I--This schema describes all Modbus services which are defined in the Modbus Applicat
V1.1a from 4 June 2004 -->

<I--Dpe to the ongoing standardisation process in the CIA Group to specify the enc
protocol in Modbus -->

<l--it|was abstained to describe the Modbus service 0x2B/0x0D -->

<Schpma name = "FDTModbusCommunicationSchema"
xmins = "urn:schemas-microsoft-com:xml-data"

Amins:dt = "urn:schemas-microsoft-com:datatypes"

nins:fdt = "x-schema:FDTDataTypesSchema.xml"

nins:mb = "x-schema:FDTModbusAddressSchema.xml">

X X

A

A

A

A A

Read
GetC|
Read
Enca

A

ian Protocol Specifica

tion

ts
tics

A\

<

<

< : pe = UI2"/>

< = "ui2"/>

< alues" dt:type = "string" dt:minLength = "1" dt:maxLength = "2000"/>
< "discretelnputsStatus" dt:type = "string" dt:minLength = "1" dt:maxLength = "2000"/
< erValues" dt:type = "bin.hex" dt:minLength = "2" dt:maxLength = "250"/>

< "singleCoilValue" dt:type = "boolean"/>

< 5\ttrlbuteType na ingleRegister" dt:type = "bin.hex" dt:maxLength = "2" dt:minLength = "2"/>

<|-- DiagnostiCc services attributes-->

<AttribGteType name = "exceptionStatus" dt:type = "bin.hex" dt:maxLength = "1" dt:minLength = "1"/>
<AttfibuteType name = "commStatus" dt:type = "bin.hex" dt:maxLength = "2" dt:minLength = "2"/>
<AttributeType name = "diagnosticsSubFct" dt:type = "bin.hex" dt:maxLength = "2" dt:minLength = "2"/>

<AttributeType name = "diagnosticsData" dt:type = "bin.hex" dt:maxLength = "250" dt:minLength = "2"/>

<AttributeType name = "data" dt:type = "bin.hex"/>

<AttributeType name = "eventCount" dt:type = "bin.hex" dt:maxLength = "2" dt:minLength = "2"/>
<AttributeType name = "messageCount" dt:type = "bin.hex" dt:maxLength = "2" dt:minLength = "2"/>
<AttributeType name = "events" dt:type = "bin.hex"/>

<!-- Read/Write File Record attributes-->

<AttributeType name = "referenceType" dt:type = "bin.hex" dt:maxLength = "1" dt:minLength = "1"/>
<AttributeType name = "fileNumber" dt:type = "bin.hex" dt:maxLength = "2" dt:minLength = "2"/>
<AttributeType name = "recordNumber" dt:type = "bin.hex" dt:maxLength = "2" dt:minLength = "2"/>
<AttributeType name = "recordData" dt:type = "bin.hex" dt:minLength = "2"/>

<l-- Mask Write Register attributes-->

<AttributeType name = "referenceAddress" dt:type = "ui2"/>

<AttributeType name = "andMask" dt:type = "bin.hex" dt:maxLength = "2" dt:minLength = "2"/>
<AttributeType name = "orMask" dt:type = "bin.hex" dt:maxLength = "2" dt:minLength = "2"/>

<l-- Read/Write Registers attributes-->

<AttributeType name = "readStartAddress" dt:type = "ui2"/>
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<AttributeType name = "readRegisterValues" dt:type = "bin.hex" dt:minLength = "2" dt:maxLength = "250"/>
<AttributeType name = "readQuantity" dt:type = "ui2"/>

<AttributeType name = "writeStartAddress" dt:type = "ui2"/>

<AttributeType name = "writeRegisterValues" dt:type = "bin.hex" dt:minLength = "2" dt:maxLength = "242"/>
<!-- Read FIFO Queue attributes -->

<AttributeType name = "fifoPointerAddress" dt:type = "ui2"/>

<AttributeType name = "fifoRegisterValues" dt:type = "bin.hex" dt:minLength = "2" dt:maxLength = "62"/>
<l-- Encapsulated Interface Transport attributes -->

<AttributeType name = "meiType" dt:type = "bin.hex" dt:maxLength = "1" dt:minLength = "1"/>
<AttributeType name = "meiData" dt:type = "bin.hex" dt:minLength = "1" dt:maxLength = "251"/>

<!-- Device identification attributes-->

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

AttributeType name = "objectld" dt:type = "bin hex" dt:minl ength = "1" dt-:maxl ength =" 1"/>
AttributeType name = "conformityLevel" dt:type = "bin.hex" dt:maxLength = "1" dt:minLength = "1"/>
AttributeType name = "moreFollows" dt:type = "boolean"/>

AttributeType name = "nextObjectld" dt:type = "bin.hex" dt:minLength = "1" dt:maxL
A\ttributeType name = "numberOfObjects" dt:type = "ui1"/>

AttributeType name = "objectValue" dt:type = "bin.hex" dt:minLength = "1" dt:
-- Private Request attributes-->

AttributeType name = "privateRequest" dt:type = "bin.hex"/>
A\ttributeType name = "privateResponse" dt:type = "bin.hex"/>

A ANANANANANANNANA

A

FlementType name = "ConnectRequest" content = "eltOnly" meod
<attribute type="fdt:systemTag" required="yes"/>
<group order = "one" maxOccurs="1" minOccurs="1">
<element type = "mb:ModbusSerial"/>
<element type = "mb:ModbusTCP"/>
</group>
ElementType>

A

<ElementType name = "ConnectResponse" = "closed">
<attribute type = "communicationReference"

<|ElementType>

<ElementType name = "Di eat = "empty" model = "closed">
<attribute type = "co i §

<

ElementType>
FlementType n@
<attribute type =
ElementType>

A

A

<HlementTypg

</Element

A

1

i
=
o
<%
<3
c

A
u
(]
3
(]
3
=
=
=<
©
(0]
>
[V
3

<attribUte type = "communicationReference" required = "yes"/>
<!-*Applied Modbus service, which failed-->

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

<I-- Modbus Exception code-->

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

<!--Definition of Modbus services-->

<l-- 0x01 Read Coils -->

<ElementType name = "ReadCoilsReq" content = "empty" model = "closed">
<attribute type = "communicationReference" required = "yes"/>
<!-- Starting address: 0x0000 to OxFFFF (2 bytes) -->
<attribute type = "startAddress" required = "yes"/>
<!--Quantity of coils: 0x0001 to 0x07DO0 (2 bytes) -->
<attribute type = "quantity" required = "yes"/>
</ElementType>
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<ElementType name = "ReadCoilsRsp" content = "empty" model = "closed">
<attribute type = "communicationReference" required = "yes"/>

<!-- Coil status: ASCII string with each coil state coded in one character ("1"==TRUE; "0"==FALSE) -->

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

<!-- 0x02 Read Discrete Inputs -->

<ElementType name = "ReadDiscretelnputsReq" content = "empty" model = "closed">
<attribute type = "communicationReference" required = "yes"/>
<I-- Starting address: 0x0000 to OXFFFF (2 bytes) -->

<attribute type = "startAddress" required = "yes"/>
<!-- Quantity of Inputs: 0x0001 to 0x07DO (2 bytes) -->
<attribute type = "quantity" required = "yes"/>
</ElementType>
<ElementType name = "ReadDiscretelnputsRsp" content = "empty" model =
<attribute type = "communicationReference" required = "yes"/>
<!-- Input status: ASCII string with each discrete input state coded in 6
"0"=4FALSE) -->
<attribute type = "discretelnputsStatus" required = "yes"/>
<|ElementType>
<|-- 0x03 Read Holding Registers -->
<ElementType name = "ReadHoldingRegistersReq" con “closed">
<attribute type = "communicationReference’ eq
<l-- Starting address: 0x0000 to OxFFF
<attribute type = "startAddress" required =
<!-- Quantity of registers: 0x0001 to 0x007D (2 byte
<attribute type = "quantity" required ="y
<|ElementType>
<ElementType name = "R = "empty" model = "closed">
<attribute type = "co
<!-- Register value:
<attribute ty
<f{ElementType>
<|-- 0x04 Read Input R
< _IementTy gistersReq" content = "empty" model = "closed">
<at municationReference" required = "yes"/>
<15
<attrib
<!-- Quantity
<attribute type =qguantity" required = "yes"/>
<|ElementType>
<ElementType name = "ReadlnputRegistersRsp" content = "empty" model = "closed">

<attribute type — -communicationkeierence’ required = 'yes />

<!-- Input registers: read input register values -->

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

<!-- 0x05 Write Single Coil -->

<ElementType name = "WriteSingleCoilReq" content = "empty" model = "closed">
<attribute type = "communicationReference" required = "yes"/>
<!-- Output address: 0x0000 to OXFFFF (2 bytes) -->
<attribute type = "outputAddress" required = "yes"/>
<!-- Output value: boolean (1="true", 0=="false") -->
<attribute type = "singleCoilValue" required = "yes"/>
</ElementType>

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

<!-- 0x06 Write Single Register -->

<ElementType name = "WriteSingleRegisterReq" content = "empty" model = "closed">
<attribute type = "communicationReference" required = "yes"/>
<l-- Register address: 0x0000 to OxFFFF (2 bytes) -->
<attribute type = "outputAddress" required = "yes"/>
<l-- Register value: 0x0000 to OxFFFF (2 bytes) -->
<attribute type = "singleRegister" required = "yes"/>

</ElementType>

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

</ElementType>

<|-- 0x07 Read Exception Status (serial line only!!) -->
<ElementType name = "ReadExceptionStatusReq" content = "empty"

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

<ElementType name = "ReadExceptionStatusRsp" content
<attribute type = "communicationReference" required
<l-- Output data: 0x00 to OxFF (1 byte) -
<attribute type = "exceptionStatus" reqired
<|ElementType>

A

-- 0x08 Diagnostics (serial line only!!) -->

= "closed">

A
u
)
3
o
3
=1
_|

<

S
®
3
D
3
o

I
9
o
s
o
(2]
=
o

<attribute type = "co
<l-- Sub-function -->

<attribute type = "diag
<l-- Data: N
<attribute type iag

ElementType>

A

<ElementType name = g eontent = "empty" model = "closed">
<attribut = \ onReference" required = "yes"/>
<!-- Sub-
<at gnosticsSubFct" required = "yes"/>
<!-=Data
<attrib osticsData" required = "no"/>

A

ElementType>

A

-- DX0B Get Comm Event Counter (serial line only!!l) -->

A

ElementType name = "GetCommEventCounterReq" content = "empty” model = "closed™
<attribute type = "communicationReference" required = "yes"/>
</ElementType>

<ElementType name = "GetCommEventCounterRsp" content = "empty" model = "closed">
<attribute type = "communicationReference" required = "yes"/>
<!-- Status: 0x0000 to OXFFFF (2 bytes) -->
<attribute type = "commStatus" required = "yes"/>
<!-- Event count: 0x0000 to OxFFFF (2 bytes) -->
<attribute type = "eventCount" required = "yes"/>
</ElementType>

<!-- 0x0C Get Comm Event Log (serial line only!!) -->

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

<ElementType name = "GetCommEventLogRsp" content = "empty" model = "closed">
<attribute type = "communicationReference" required = "yes"/>
<!-- Status: 0x0000 to OxFFFF (2 bytes) -->
<attribute type = "commStatus" required = "yes"/>
<l-- Event count: 0x0000 to OxFFFF (2 bytes) -->
<attribute type = "eventCount" required = "yes"/>
<l-- Message count: 0x0000 to OxFFFF (2 bytes) -->
<attribute type = "messageCount" required = "yes"/>
<l-- Events: (N-6) x 1 byte (2 bytes) -->
<attribute type = "events" required = "no"/>
ElementType>

A

<|-- OxOF Write Multiple Coils -->

<ElementType name = "WriteMultipleCoilsReq" content = "empty" model = "closg
<attribute type = "communicationReference" required = "yes"/>
<l-- Starting address: 0x0000 to OxFFFF (2 bytes) -->
<attribute type = "outputAddress" required = "yes"/>

<!-- Outputs value: ASCII string with each coil state coded in one gharac
<attribute type = "multipleCoilValues" required = "yes"/>
<|ElementType>

<ElementType name = "WriteMultipleCoilsRsp" content = "empty"/my
<attribute type = "communicationReference" required
<|ElementType>

<|-- 0x10 Write Multiple Registers -->

< _IementType name = "erteMuItlpIeReglst rsR 3 = "closed">

<I--Register value:

<attribute type
< EIementType>Q

<ElementType name = "closed">
<attribute typ

<|ElementType>

<|-- Ox ne onlyl!) -->

<ElementType.na eportSlavelDReq" content = "empty" model = "closed">

<attributetype = "co
<f{Elementlype>

municationReference" required = "yes"/>

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

<I-- data: This attribute contains the Slave ID, the Run Indicator Status and -->
<!I-- the additional device specific data -->
<!-- in the same format and order as defined in the Modbus specification -->
<attribute type = "data" required = "yes"/>
</ElementType>

<!-- 0x14/0x06 Read File Record -->
<!I-- Definition of sub-request structure -->

<ElementType name = "ReadFileSubRequest" content = "empty" model = "closed">
<l-- Sub-request x. reference type: must be 0x06 (1 byte) -->
<attribute type = "referenceType" default="06" required = "yes"/>
<I-- Sub-request x. File Number: 0x0000 to OxFFFF (2 bytes) -->
<attribute type = "fileNumber" required = "yes"/>
<l-- Sub-request x. Record Number: 0x0000 to 0x270F (2 bytes) -->
<attribute type = "recordNumber" required = "yes"/>
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<l-- Sub-request x. Register Length: N= 2 bytes (number of registers = record length) -->
<attribute type = "quantity" required = "yes"/>
</ElementType>

<I-- Definition of main request structure -->

<ElementType name = "ReadFileRecordReq" content = "eltOnly" model = "closed">
<attribute type = "communicationReference" required = "yes"/>
<!-- Sub-request: see ReadFileSubRequest -->
<element type= "ReadFileSubRequest" minOccurs="1" maxOccurs="*" />
</ElementType>

<!-- Definition of sub-response structure -->
<ElementType name = "ReadFileSubResponse" content = "empty" model = "closed">
<l-- Sub-request x. Record Data: Nx2 bytes -->
<attribute type = "recordData" required = "yes"/>
<|ElementType>
<|-- Definition of main response structure -->
<ElementType name = "ReadFileRecordRsp" content = "eltOnly" modge
<attribute type = "communicationReference" required = "yes"/>
<l-- Sub-request: see ReadFileSubResponse -->
<element type= "ReadFileSubResponse" minOccurs="1"
<|ElementType>
<|-- 0x15/0x06 Write File Record -->
<|-- Definition of sub-request structure -->
<ElementType name = "WriteFileSubRequesgt" content =\'emp = "closed">
<!-- Sub-request x. Reference Type: must be
<attribute type = "referene
<!-- Sub-request x. File
<attribute type = "fil
<!-- Sub-request x.
<attribute type ="
<l-- Sub-req
<attribute type S
</ElementType>
<|-- Definition of
<ElementType name
<at
<23
<eleme
<|ElementT
<|-- Definition of main response structure -->
<ElementType name = "WriteFileRecordRsp" content = "empty" model = "closed">

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

<!-- 0x16 Mask Write Register -->

<ElementType name = "MaskWriteRegisterReq" content = "empty" model = "closed">
<attribute type = "communicationReference" required = "yes"/>
<I-- Reference address: 0x0000 to OxFFFF (2 bytes) -->
<attribute type = "referenceAddress" required = "yes"/>
<!-- AND_Mask: 0x0000 to OxXFFFF (2 bytes) -->
<attribute type = "andMask" required = "yes"/>
<l-- OR_Mask: 0x0000 to OxFFFF (2 bytes) -->
<attribute type = "orMask" required = "yes"/>
</ElementType>

<ElementType name = "MaskWriteRegisterRsp" content = "empty" model = "closed">
<attribute type = "communicationReference" required = "yes"/>
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</ElementType>
<l-- 0x17 Read/Write Registers -->

<ElementType name = "ReadWriteRegistersReq" content = "empty" model = "closed">
<attribute type = "communicationReference" required = "yes"/>
<l-- Read starting address: 0x0000 to OXFFFF (2 bytes) -->
<attribute type = "readStartAddress" required = "yes"/>
<!-- Quantity to read: 0x0001 to 0x007D (2 bytes) -->
<attribute type = "readQuantity" required = "yes"/>
<I-- Write starting address: 0x0000 to OXFFFF (2 bytes) -->
<attribute type = "writeStartAddress" required = "yes"/>

<I-- Write register values: register values to write -->
<attribute type = "writeRegisterValues" required = "yes"/>
ElementType>

A

<ElementType name = "ReadWriteRegistersRsp" content = "empty" model = "close
<attribute type = "communicationReference" required = "yes"/>
<l-- Read register values: read register values -->
<attribute type = "readRegisterValues" required = "yes"/>
ElementType>

A

<|-- 0x17 Read Fifo Queue -->

<ElementType name = "ReadFifoQueueReq" content = "empty
<attribute type = "communicationReference" required ="
<!-- FIFO pointer address: 0x0000 to OxFFFF (2 byt
<attribute type = "fifoPointerAddress" required =

</ElementType>
<ElementType name = "ReadFifoQueueRsp" cox ="Closed">
<attribute type = "communicationRefererice" required >
I-- FIFO register values -->
<attribute type = "fifoReg
<|ElementType>

A

FlementType n p ansportReq" content = "empty” model = "closed">
<attribute type scon icati i ="

<I-- MEI type: (1 Byte)
<attribute typ gi
<l-- MEI type

A
m
()
3
()
>
=~
3

= "closed">

<!---MET type specific data: n bytes -->
<attribute type = "meiData" required = "yes"/>
ElementType>

A

<l-- 0x2B/0x0E Read Device Identification -->
<I-- Definition of identification object structure -->

<ElementType name = "ldentificationObject" content = "empty" model = "closed">
<!-- Object ID: (1 byte) -->
<attribute type = "objectld" required = "yes"/>
<!-- Object Value -->
<attribute type = "objectValue" required = "yes"/>
</ElementType>

<!I-- Definition of main request structure -->
<ElementType name = "ReadDeviceldentificationReq" content = "empty" model = "closed">

<attribute type = "communicationReference" required = "yes"/>
<!-- Read device ID code: 01/02/ 03/ 04 (1 byte) -->
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<attribute type = "readDeviceldCode" required = "yes"/>

<!-- Object ID: first object to read (1 byte) -->

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

<!I-- Definition of main response structure -->

<ElementType name = "ReadDeviceldentificationRsp" content = "eltOnly" model = "closed">

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

<!-- Read device ID code: 01/ 02/ 03 / 04 (1 byte) -->

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

<!-- Conformity level: (1 byte) -->

<afttribute type = "conformityl evel" required = "yes"/>

<I-- More follows: boolean (1="true", 0=="false") -->

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

<I-- Next object ID: (1 byte)-->

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

<I-- Number of objects: number of identification objects returned in the resp

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

<!-- Identification object: see ldentificationObject -->

<element type= "IdentificationObject" minOccurs="1" maxOccurs="*"/
ElementType>

A

<|-- Private Modbus Request -->
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<attr|bute type = "privateRequest" req
<|ElementType>
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<attribute type = "private
<|ElementType>

= "closed">
e€xadecimal byte-array -->
required = "yes"/>
irmedPrivateModbusRsp" content = "empty" model = "closed">

A

-- Main"\FDT element -->

A

FleméntType name = "FDT" content = "eltOnly" order = "one" model = "closed">

<attribute type = "schemaVersion"/>

<attribute type = "fdt:nodeld"/>

<group order = "one" maxOccurs="1" minOccurs="1">
<element type = "ConnectRequest" />
<element type = "ConnectResponse" />
<element type = "DisconnectRequest" />
<element type = "DisconnectResponse" />

<element type = "Abort" />
<element type = "ModbusExceptionRsp"/>
<element type = "ReadCoilsReq"/>
<element type = "ReadCoilsRsp"/>
<element type = "ReadDiscretelnputsReq"/>
<element type = "ReadDiscretelnputsRsp"/>
<element type = "ReadHoldingRegistersReq"/>
<element type = "ReadHoldingRegistersRsp"/>
<element type = "ReadlnputRegistersReq"/>
<element type = "ReadlnputRegistersRsp"/>
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<element type = "WriteSingleCoilReq"/>
<element type = "WriteSingleCoilRsp"/>
<element type = "WriteSingleRegisterReq"/>
<element type = "WriteSingleRegisterRsp"/>
<element type = "ReadExceptionStatusReq"/>
<element type = "ReadExceptionStatusRsp"/>
<element type = "DiagnosticsReq"/>

<element type = "DiagnosticsRsp"/>

<element type = "GetCommEventCounterReq"/>
<element type = "GetCommEventCounterRsp"/>
<element type = "GetCommEventLogReq"/>
<element type = "GetCommEventLogRsp"/>
<element type = "WriteMultipleCoilsReq"/>

<element type = "WriteMultipleCoilsRsp"/>
<element type = "WriteMultipleRegistersReq"/>
<element type = "WriteMultipleRegistersRsp"/>
<element type = "ReportSlavelDReq"/>
<element type = "ReportSlavelDRsp"/>
<element type = "ReadFileRecordReq"/>
<element type = "ReadFileRecordRsp"/>
<element type = "WriteFileRecordReq"/>
<element type = "WriteFileRecordRsp"/>
<element type = "MaskWriteRegisterReq"/>
<element type = "MaskWriteRegisterRsp"/>
<element type = "ReadWriteRegistersReq"/>
<element type = "ReadWriteRegistersRsp"/>
<element type = "ReadFifoQueueReq"/>
<element type = "ReadFifoQueueRsp
<element type =
<element type =
<element type =
<element type
<element type
<element type
<element type
<element type =
<element type =

</group>
EIementType@

<
</Schema>
10 [Channe eter‘data.types - FDTModbusChannelParameterSchema
The|data this clause are used with the following methods:

e |FdtChannel=Get
e |FdtChannel::Set

annelParameters()

hannelParameters()

<?xm|l version = "1.0" encoding = "UTF-8"?>

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

<I--FDT channel parameter schema V1.0 for Modbus protocol -->
<!--Definition of Attributes-->

<AttributeType name = "schemaVersion" dt:type = "number" default = "1.0"/>

<AttributeType name = "address" dt:type = "ui2"/>

<AttributeType name = "modbusDataTypes" dt:type = "enumeration" dt:values = "coil discretelnput
holdingRegister inputRegister"/>

<AttributeType name = "quantity" dt:type = "ui2"/>
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<AttributeType name = "protectedByChannelAssignment" dt:type = "boolean"/>
<AttributeType name = "frameApplicationTag" dt:type = "string"/>
<AttributeType name = "scaleValue" dt:type = "string"/>

<AttributeType name="statusChannel" dt:type="boolean"/>

<AttributeType name="gatewayBusCategory" dt:type="uuid"/>

<I--All elements of the enumeration represent data types specified in IEC 61131-3 -->

<AttributeType name = "iecDataType" dt:type = "enumeration" dt:values = "BOOL SINT INT DINT LINT USINT
UINT UDINT ULINT REAL LREAL TIME DATE TimeOfDay DateAndTime STRING BYTE WORD DWORD LWORD
WSTRING"/>

<I--Definition of Elements-->

A

--Definition of Modbus access data element-->

A

FlementType name = "ModbusAccessData" content = "empty" model = "closed">
<attribute type = "fdt:nodeld"/>
<l-- Starting address of the discrete input/coil/register -->
<attribute type = "address" required = "yes"/>
<l-- Type of data to be accessed -->
<attribute type = "modbusDataTypes" required = "yes"/>
<I-- Number of discrete inputs/coils/registers to be accessed -->
<attribute type = "quantity" required = "yes"/>
<!-- Access right for reading the Modbus data -->
<attribute type="fdt:readAccess" required="no"/>
<!-- Access right forwriting the Modbus data -->
<attribute type="fdt:writeAccess" required="no"/>
ElementType>

A

<|--Definition of UnitScaling element-->
<ElementType name = "UnitScaling" content =empt

<attribute type = "scaleValue" required 5"yes"/>
<|ElementType>
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<!I-- Unique identifier for a ice :
<attribute ty itz
<!-- Unique id ithi e device namespace -->

<!-- TRUFEA is set to read only by the Frame Application -->
<attribute type annelAssignment" required = "yes"/>
<l--

ype" required = "yes"/>
31-3 data types -->
DataType" required = "no"/>
| as input or output -->
<attribute type = "fdt:signalType" required = "yes"/>
<}-1 Frame Application specific tag used for identification and navigation. -->
<I#The DTM should display this tag at channel specific user interfaces -->
attributetype = frameAppticationtag'/=
<!-- The appearance and the functionality of a DTM user interface is controlled by the -->
<!-- entry of the element applicationld, functionld, and operationPhase -->
<attribute type = "appld:applicationld"/>
<!-- TODO SemanticlDs need to be defined -->
<element type = "fdt:Semanticlnformation” minOccurs = "0" maxOccurs = "*"/>
<!-- Collection of EnumerationEntry -->
<element type = "fdt:BitEnumeratorEntries" minOccurs = "0" maxOccurs = "1"/>
<l-- Enumeration element -->
<element type = "fdt:EnumeratorEntries" minOccurs = "0" maxOccurs = "1"/>
<l-- Current unit and the collection of possible units of a process variable -->
<element type = "fdt:Unit" minOccurs = "0" maxOccurs = "1"/>
<I-- scale value for the grapical representation of the process value -->
<element type = "UnitScaling" minOccurs = "0" maxOccurs = "1"/>
<I-- Address information needed to directly access the process data in the target device via Modbus -->
<element type = "ModbusAccessData" minOccurs = "0" maxOccurs = "1"/>
<!I-- Collection of alarms specified in FDT -->
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<element type="fdt:Alarms" minOccurs="0" maxOccurs="1"/>

<!-- Collection of ranges specified in FDT, which describe the valid range of a process value -->

<element type="fdt:Ranges" minOccurs="0" maxOccurs="1"/>

<!-- Deadband is the amount of value changes that triggers for example new trend values.-->

<element type = "fdt:Deadband" minOccurs = "0" maxOccurs = "1"/>

<!-- Describes a substitute value which is used in combination of the behavior of disturbed channel values --

<element type="fdt:SubstituteValue" minOccurs="0" maxOccurs="1"/>
<!-- should be used if the data type is structured -->
<element type = "fdt:StructuredElements"” minOccurs = "0" maxOccurs = "1"/>

</ElementType>

>
<
<
<
<
</Sch
11
1.1
<?xm
<Sch
X
X
<
<
ident
<
->
<
<
<
<
profil

ElementType name = "FDTChannelType" content = "eltOnly" order = "seq" model = "closed">
<attribute type = "fdt:nodeld"/>
<element type = "fdt:Versioninformation"/>
<!-- Unique identifier for a supported bus type like Profibus or HART according to the
<attribute type="gatewayBusCategory" required="no"/>
<!-- TRUE if the channel is for status information only -->
<attribute type="statusChannel" required="no"/>
ElementType>

ecific\CATID -->

FlementType name = "FDT" content = "eltOnly" order = "seq" model
<attribute type = "schemaVersion"/>
<attribute type = "fdt:nodeld"/>
<element type = "FDTChannelType" minOccurs="1" maxOg
<element type = "FDTChannel" minOccurs="1" maxOccu
ElementType>
ema>

Device identification

Device type identificati 3 usldentSchema

| version = "1.0" encodihg =

ema name = "F odk
mins = "urn:sc
mins:dt = "urn:schemas-mi

-- FDT Modbuslkdent s

-- The FDT Mod dins the definition of the attributes for the optional Modbus

fication obj

-- The Modhus identification objeets can be read with the standard Modbus service ReadDeviceldentificafion -
--Definition of ‘gene

AttributeType name.z"schemaVersion" dt:type = "number" default = "1.0"/>

AttributeType name = "protocolName" dt:type = "string" default = "protocol_Modbus"/>
\ttribute Type name = "idDTMSupportLevel" dt:type = "enumeration” dt:values = "genericSupport
b Support blockspecificProfileSupport specificSupport identSupport"/>

<!-- The Modbus identification objects are divided into two categories: -->

<l-- - Basic category: -->
<l--  Mandatory Modbus identification objects to required (mandatory) FDT identification elements -->

<AttributeType name = "vendorName" dt:type = "string"/>
<AttributeType name = "productCode" dt:type = "string"/>
<AttributeType name = "majorMinorRevision" dt:type = "string"/>

<l-- - Regular category: -->
<!-- Optional Modbus identification objects to the optional FDT identification element IdValue-->
<l--  Each Modbus identification object of the regular category is described with the following attributes -->

<I-- name: Name of the Modbus identification object -->
<AttributeType name = "name" dt:type = "enumeration” dt:values = "ProductName ModelName VendorURL
UserApplicationName"/>
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-- protocolSpecificName:Protocol specific name of the Modbus identification object (equals name) -->

9(E)

<AttributeType name = "protocolSpecificName" dt:type = "enumeration" dt:values = "ProductName ModelName
VendorURL UserApplicationName"/>

<!

-- value: Content of the Modbus identification object -->

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

<!

-- Regular Expression attributes-->

<AttributeType name = "match" dt:type = "string"/>
<AttributeType name = "nomatch" dt:type = "string"/>

A

-- Reqgular Expression element-->

A

A

</Sch

11.2

Use

<?xm

<Sch
X

A AN AN A xX X X

A A

A A N A

A A

FlementType name = "RegExpr" content = "empty" model = "closed">
<attribute type = "match"/>
<attribute type = "nomatch"/>

ElementType>

ema>

Topology scan data types - DTMModbusDeviceSc

j at IDtmEvents::OnScanResponse()

| version = "1.0" encoding = "UTF-8"?>

ema name="DTMModbusDeviceSchema"
nins="urn:schemas-microsoft-com:xml-data
nins:fdt="x-schema:FDTDataTypesSchema

-- - Basic category: -->
-- /Mapping of mandatory Modbus identification objects to required (mandatory) FDT identification eleme

tion -

ies:

nts -

<I--Modbus identification object VendorName -->

<AttributeType name = "vendorName" dt:type = "string"/>
<I--Modbus identification object ProductCode -->
<AttributeType name = "productCode" dt:type = "string"/>
<I--Modbus identification object MajorMinorRevision -->
<AttributeType name = "majorMinorRevision" dt:type = "string"/>

<l-- - Regular category: -->

<l--

<AttributeType name = "name" dt:type = "enumeration” dt:values = "ProductName ModelName VendorURL
UserApplicationName"/>
<AttributeType name = "protocolSpecificName" dt:type = "enumeration" dt:values = "ProductName ModelName

Vend

orURL UserApplicationName"/>

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

<!-- Basic category: -->

Mapping of optional Modbus identification objects to the optional FDT identification element IdValue-->
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<l-- Mapping of Modbus identification elements required by the FDT DTMDeviceTypeldent schema-->
<!-- These elements represent all mandatory objects for Modbus device identification (basic category) -->

<!--Modbus identification object VendorName is mapped to FDT element IdManufacturer -->
<ElementType name = "IdManufacturer" content = "empty" model = "closed">

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

<I--Modbus identification object ProductCode is mapped to FDT element IdTypelD -->
<ElementType name = "IdTypelD" content = "empty" model = "closed">

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

<|--Modbus identification object MajorMinorRevision is mapped to FDT element IdSoftwareRevision -->
<ElementType name = "IdSoftwareRevision" content = "empty" model = "closed">
<attribute type = "majorMinorRevision" required="yes"/>
</ElementType>

<|--Definition Modbus identification element not mandatory by the FDT D
<|--This element represent all objects for Modbus device identification
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<attribute type="name" required="yes"/>
<attribute type="value" required="yes"/>
<attribute type="protocolSpecificName"

SRR
required="ye:

</ElementType>
<ElementType name="IdValues" content="eltOn|
<element type="ldValue" minOccurs="0"
<|ElementType>
<ElementType name="ModbusDeWic odel="closed">

<attribute type=" i
<l-- Addressatin for M S 3 6dbus Serial Line Devices -->
<group order =\dng a = i

= ">

A

</Sch

11.3 Scan identification data types - FDTModbusScanldentSchema

This schema defines the XML document provided by a scan response of a Modbus network.

<?xml version = "1.0" encoding = "UTF-8"?>

<Schema name="DTMModbusDeviceSchema"
xmlns="urn:schemas-microsoft-com:xml-data"
xmins:fdt="x-schema:FDTDataTypesSchema.xml"
xmlIns:dt="urn:schemas-microsoft-com:datatypes"
xmlins:mb = "x-schema:FDTModbusAddressSchema.xml">

<!--FDT V1.2 device schema for Modbus protocol V1.0 -->
<l-- The FDT DTMModbusDevice schema defines the mapping of the Modbus identification objects -->
<l-- to standard FDT identification elements for FDT V1.2 -->
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<l-- The Modbus identification objects can be read with the standard Modbus service ReadDeviceldentification -

<I--Definition of general Fdt attributes-->
<AttributeType name = "schemaVersion" dt:type = "number" default = "1.0"/>

<!-- Definition of general FDT elements which contain the information about the applied protocol -->
<l-- and the version of the protocol -->
<AttributeType name = "protocolName" dt:type = "string" default = "protocol_Modbus"/>

<!-- The mapping of Modbus identification objects to FDT identification elements is divided into two categories:

<|-- - Basic category: -->
<|-- Mapping of mandatory Modbus identification objects to required (mandatory) FDT j ification elemgnts -
<|--Modbus identification object VendorName -->
<AttributeType name = "vendorName" dt:type = "string"/>
<|--Modbus identification object ProductCode -->
<AttributeType name = "productCode" dt:type = "string"/>
<|--Modbus identification object MajorMinorRevision -->
<AttributeType name = "majorMinorRevision" dt:type = "string"/>
<|-- - Regular category: -->
<|-- Mapping of optional Modbus identification objects to th¢ optional FD >
<AttributeType name = "name" dt:type = "enumeration” d
UserppplicationName"/>
<AttributeType name = "protocolSpecificNa hme

VendprURL UserApplicationName"/>
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<attribute typ

</ElementType>
<|--Modbus identifiea Is mapped to FDT element IdTypelD -->
<ElementType na "empty" model = "closed">
<attribute
<|ElementType>
<|--Modbusidentifiga ct MajorMinorRevision is mapped to FDT element IdSoftwareRevision -->
<Elemen areRevision" content = "empty" model = "closed">
<attribute = "maj inorRevision" required="yes"/>
<|ElementType>

< Definition Maodbus identification element not mnnrl:.\fnry h\]l the EFDT nTl\/Inn\/ir\nTyrr_\nlrlnnf schema_.>

<!--This element represent all objects for Modbus device identification (regular category) -->

<ElementType name="IdValue" content="empty" model="closed">
<attribute type="name" required="yes"/>
<attribute type="value" required="yes"/>
<attribute type="protocolSpecificName" required="yes"/>
</ElementType>

<ElementType name="IdValues" content="eltOnly" model="closed">
<element type="ldValue" minOccurs="0" maxOccurs="*"/>
</ElementType>

<ElementType name="ModbusDevice" content="eltOnly" model="closed">
<attribute type="fdt:nodeld" required="no"/>
<attribute type="schemaVersion" required="no"/>
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<attribute type="protocolName" required="yes"/>
<!-- Address information for Modbus TCP and Modbus Serial Line Devices -->
<group order = "one" maxOccurs="1" minOccurs="1">
<element type = "mb:ModbusSerial"/>
<element type = "mb:ModbusTCP"/>
</group>
<element type = "IdManufacturer" minOccurs="1" maxOccurs="1"/>
<element type = "IdTypelD" minOccurs="1" maxOccurs="1"/>
<element type = "ldSoftwareRevision" minOccurs="1" maxOccurs="1"/>
<element type = "IdValues" minOccurs = "0" maxOccurs = "1"/>

</ElementType>

</Schema>

11

This| subclause defines data types that are used to protocol specifi Qr de
typep.

<?xm|l version = "1.0" encoding = "UTF-8"?>

<Schpma name = "FDTModbusDeviceTypeldentSchema"

.4 Device type identification data types - FDTModbusDeviceTypel

AmIns = "urn:schemas-microsoft-com:xml-data"
Amins:dt = "urn:schemas-microsoft-com:datatypes"
AmIns:modbusident = "x-schema:FDTModbusldentSchema.Xml"
Amins:fdt = "x-schema:FDTDataTypesSchema.xml|">

AN AN AN A

<|-- - Basic category: --

<|-- Mapping o@

<|-- - Regular categ

<|--

<|-- Defj

<AttributeTyp

<|-- Definition‘ef.general FDT elements which contain the information about the applied protocol -->
<|-- and the€ version_of the protocol -->

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

<attribute type = "modbusident:protocolName" required="yes"/>

vice

fion -

ies:

nts -

\

<=t +T.
CrefmentType

<!I-- Basic category: -->
<!-- Mapping of Modbus identification elements required by the FDT DTMDeviceTypeldent schema-->
<I-- These elements represent all mandatory objects for Modbus device identification (basic category) -->

<I--Modbus identification object VendorName is mapped to FDT element IdManufacturer -->
<ElementType name = "IdManufacturer" content = "eltOnly" model = "closed">

<attribute type = "modbusident:vendorName" required="yes"/>

<element type = "modbusident:RegExpr" minOccurs = "0" maxOccurs = "*"/>
</ElementType>

<!--Modbus identification object ProductCode is mapped to FDT element |IdTypelD -->
<ElementType name = "IdTypelD" content = "eltOnly" model = "closed">

<attribute type = "modbusident:productCode" required="yes"/>

<element type = "modbusident:RegExpr" minOccurs = "0" maxOccurs = "*"/>
</ElementType>


https://iecnorm.com/api/?name=4f17c9892850be648d11bc105ff1083d

24— TR 62453-515 © IEC:2009(E)

<!--Modbus identification object MajorMinorRevision is mapped to FDT element IdSoftwareRevision -->
<ElementType name = "IdSoftwareRevision" content = "eltOnly" model = "closed">

<attribute type = "modbusident:majorMinorRevision" required="yes"/>

<element type = "modbusident:RegExpr" minOccurs = "0" maxOccurs = "*"/>
</ElementType>

<l-- Regular category: -->

<!-- Mapping of Modbus identification elements not required by the FDT DTMDeviceTypeldent schema-->
<l-- The information provided by each optional Modbus identification object (regular category) is mapped -->
<!-- to the standard FDT identification element IdValues, which may occur several times -->

<|-- The following optional Modbus identification objects are supported: -->
<|-- VendorUrl Attribute name/Protocol specific name:"vendorUrl" >
<|-- ProductName Attribute name/Protocol specific name:"productName
<|-- ModelName Attribute name/Protocol specific name:"modelNa
<|-- UserApplicationName  Attribute name/Protocol specific name:"userApplica
<ElementType name="IdValue" content="eltOnly" model="closed">
<attribute type="modbusident:name" required="yes"/>
<attribute type="modbusident:value" required="no"/>
<attribute type="modbusident:protocolSpecificName" required
<element type="modbusident:RegExpr" minOccurs="0" ma
<|ElementType>
<ElementType name="IdValues" content="el
<element type="lIdValue" minOccurs="0
<|ElementType>
<|--FDT Deviceldentification element -->
<ElementType name = "Devigeldentifica
<attribute type = "modb
<element type = "ldBusProtocol’
<element type = "IdMa
<element type
<element typ@
<element type
</ElementType>
<ElementType name = catiohs" content = "eltOnly" model = "closed">
<elemenitype = vicele ication" minOccurs = "1" maxOccurs = "*"/>
<|ElementT
<Elem ontent = "eltOnly" model = "closed">
<eleme
<|ElementT
</Scljema>

11.5—X%StFTFransformation

<?xml version="1.0" encoding="UTF-8"?>
<I--FDT XSL transformation for Modbus protocol V1.0-->
<I--This XSL transformation defines the transformation of an XML document with Modbus specific parameters to a
protocol independent -->
<I--XML document as it is required in FDT for the device identification and the scan -->
<xsl:transform xmins:xsl="http://www.w3.0rg/1999/XSL/Transform" version="1.0" xmlns:str="http://xsltsl.org/string"
xmins:ident="x-schema:DTMIdentSchema.xml" xmIns:fdt="x-schema:FDTDataTypesSchema.xml|"
xmlins:scanident="x-schema:DTMScanldentSchema.xml" xmIns:devident="x-
schema:DTMDeviceTypeldentSchema.xml" xmIns:modbusdevice="x-
schema:FDTModbusDeviceTypeldentSchema.xml" xmIns:modbusident="x-schema:FDTModbusldentSchema.xml"
xmlIns:modbusscan="x-schema:FDTModbusScanldentSchema.xml" xmIns:mb="x-
schema:FDTModbusAddressSchema.xml|" exclude-result-prefixes="str modbusdevice modbusident modbusscan
mb">

<I-- Definition of transformation output format -->
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<xsl:output method="xml" indent="no" encoding="UTF-8"/>
<xsl:variable name="FileVersion" select="1.0"/>

<!-- select root element FDT -->

<xsl:template match="/">

<l-- check if the XML document which shall be transfomed contains the information -->
<!l-- of a device identification or of a bus scan -->

<xsl:apply-templates select="//modbusscan:Scanldentifications"/>
<xsl:apply-templates select="//modbusdevice:Deviceldentifications"/>

</xsl:template>
<!I-- the XML document contains the information for a device identification -->
<xsl-template match="modbusdevice:Deviceldentifications">

<xsl:element name="devident:FDT">
<xsl:element name="devident:Deviceldentifications">
<xsl:apply-templates select="modbusdevice:Deviceldentification"/>
</xsl:element>
</xsl:element>
xsl:template>

A

A

-- the XML document contains the information of a bus scan -->
sl:template match="modbusscan:Scanldentifications">
<xsl:element name="scanident:FDT">
<xsl:element name="scanident:Scanldentifications">
<xsl:attribute name="fdt:busCategory"><xsl:value-
<xsl:attribute name="resultState"><xsl:value-g
<xsl:apply-templates select="modbusscan:S
</xsl:element>
</xsl:element>
xsl:template>

A

\

A

<|--
hkkkkkpekkkkhkkkhkkkhkkkkhkkhkkkkkhkkk

<xsl:apply-templates seleet={.
<!--usedb

select="modbus : odbusident:protocolName"/></xsl:attribute>
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</xsl:element>

<}-x Modbus specific addressing depending on the physical layer -->
<I-#Check if ModbusSerial element exists -->
XSI.dpply-templidtes seleci= imbovodbusSerat' =

<!-- Check if ModbusTCP element exists -->
<xsl:apply-templates select=".//mb:ModbusTCP"/>
<I-- device specific information received with ReadDeviceldentification service -->
<I-- mandatory identification objects specified in the Modbus application protocol specification (basic
category) -->

<l-- Vendor Name -->
<xsl:element name="scanident:ldManufacturer">
<xsl:attribute name="ident:protocolSpecificName"><xsl:text>Vendor Name</xsl:text></xsl:attribute>
<xsl:attribute name="ident:value"><xsl:value-of
select="modbusscan:IdManufacturer/@modbusident:vendorName"/></xsl:attribute>
</xsl:element>

<!-- Product Code -->
<xsl:element name="scanident:IdTypelD">
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