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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIELD DEVICE TOOL (FDT) INTERFACE SPECIFICATION -

Part 51-150: Communication implementation for common object model -
IEC 61784 CPF 15

FOREWORD

1

~

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprisjng
all national electrotechnical committees (IEC National Committees). The object of IEC Vs to prompte
international co-operation on all questions concerning standardization in the electrical and electronic fields.|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 interested
in the subject dealt with may participate in this preparatory work. Internationall_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 |by
agreement between the two organizations.

2) | 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 technicall committee has representation from|all
interested IEC National Committees.

3) |IEC Publications have the form of recommendations for internatienal use and are accepted by IEC Natiopal
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible~for the way in which they are used or for any
misinterpretation by any end user.

4) |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 indicateqd in
the latter.

5) |IEC itself does not provide any attestationof conformity. Independent certification bodies provide confornjity
assessment services and, in some areas;yaccess to IEC marks of conformity. IEC is not responsible for gny
services carried out by independent certification bodies.

6) |All users should ensure that they havelthe latest edition of this publication.

7) |No liability shall attach to IEC orts directors, employees, servants or agents including individual experts gnd
members of its technical comnjittees and IEC National Committees for any personal injury, property damageg or
other damage of any natuke Jwhatsoever, 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 IEC
Publications.

is

8) |Attention is drawp-to.the Normative references cited in this publication. Use of the referenced publicationg
indispensable for'the correct application of this publication.

9) | Attention isdrawn to the possibility that some of the elements of this IEC Publication may be the subjecf of
patent rights, TEC shall not be held responsible for identifying any or all such patent rights.

THe main task of IEC technical committees is to prepare International Standards. However| a
te¢hnical committee may propose the publication of a technical report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".

IEC TR 62453-51-150, which is a technical report, has been prepared by subcommittee 65E:
Devices and integration in enterprise systems, of IEC technical committee 65: Industrial-
process management, control and automation.

This document cancels and replaces IEC TR 62453-515 published in 2009. This edition
constitutes a technical revision. The main changes consist in updates of the XML schemas.

Each part of the IEC 62453-51-xy series is intended to be read in conjunction with its
corresponding part in the |IEC 62453-3xy series. This document corresponds to
IEC 62453-315.
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The text of this technical report is based on the following documents:

Enquiry draft Report on voting
65E/440/DTR 65E/514/RVC

17

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.
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rface specification, can be found on the IEC website.

e committee has decided that the contents of this document will remain unchanged until t
bility date indicated on the IEC website under "http://webstore.iec.ch" in the data related
specific document. At this date, the document will be
reconfirmed,
withdrawn,
replaced by a revised edition, or

amended.

bilingual version of this publication may be issued_at a later date.
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INTRODUCTION

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

With the mtegratron of f|eldbuses into control systems there are a few other tasks WhICh need

th¢ unambiguous definition of engineering interfaces that are easy to use for ‘all”"those
inyolved is of great importance.

A fevice-specific software component, called Device Type Manager (DTM),qs supplied by the
fieJd device manufacturer with its device. The DTM is integrated into engineering tools via the
FOT interfaces defined in this specification. The approach to integration‘is-in general open for
alll kind of fieldbuses and thus meets the requirements for integrating different kinds |of
dejvices into heterogeneous control systems.

Figure 1 shows how this part of IEC 62453-51-xy series is~aligned in the structure of the
IEC 62453 series.

Part 51-150
Communication
implementation
for common
object model —

Fieldbus Interface ~/

IEC

Figure 1 — Part 51-150 of the IEC 62453 series
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FIELD DEVICE TOOL (FDT) INTERFACE SPECIFICATION -

Part 51-150: Communication implementation for common object model —
IEC 61784 CPF 15

1 Scope

THis part of the IEC 62453-51-xy series, which is a Technical Report, provides information for
integrating IEC 61784-2 CPF 15 (Modbus TCP®) and Modbus Serial Line®1 protocol) suppprt
info FDT systems based on COM implementation. This part is to be used in conjénction wjth
IEC TR 62453-41.

NQTE This part of IEC 62453 only specifies the mapping of Modbus parameters to FDT data types. For
redtrictions of protocol specific parameters concerning allowed values and concerning limitations of arrays used in
the definition of FDT data types, refer to IEC 61158-5-15 and the MODBUS Application{Protocol Specification.

This part of IEC 62453 specifies the implementation of communication and other services
bajsed on IEC 62453-315.

This document neither contains the FDT specification nor mgadifies it.

2 | Normative references

THe following documents are referred to in theitext in such a way that some or all of thgir
coptent constitutes requirements of this document. For dated references, only the editipn
cited applies. For undated references, thedatest edition of the referenced document (includipg
anly amendments) applies.

IEC 61131-3, Programmable controtlers — Part 3: Programming languages
IEC 61784-1:2014, Industrialcommunication networks — Profiles — Part 1: Fieldbus profiles

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

IEC 62453-1:2016, Field device tool (FDT) interface specification — Part 1: Overview apd
gulidance

IEC 62453-2:2016, Field device tool (FDT) interface specification — Part 2: Concepts aphd
deltailed description

IEC TR 62453-41:2016, Field device tool (FDT) interface specification — Part 41: Object model
integration profile — Common object model

IEC 62453-315:2009, Field device tool (FDT) interface specification — Part 315:
Communication profile integration - IEC 61784 CPF 15
IEC 62453-315:2009/AMD1:2016

T 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 document 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 purposes of this document, the terms and definitions given in IEC 62453-

IEC 62453-2, IEC TR 62453-41 and IEC 62453-315 apply.

1 ’

ISO and IEC maintain terminological databases for use in standardization at the following

addresses:

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

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

Symbols and abbreviated terms

Conventions

A Data type names and references to data types

e conventions for naming and referencing of data types are explained in IEC 62453-2:201
Clause A.1.

3.3.2 Vocabulary for requirements

THe following expressions are used when specifying requirements.
Udage of “shall” or “mandatory” Nozexceptions allowed.

Udage of “should” or “recommended” Strong recommendation. It may make sense in
special exceptional cases to differ from the
described behaviour.

Udage of “can” or “optional?® Function or behaviour may be provided,
depending on defined conditions.

4 | Bus category

IEC 61784 CRF 15 protocol is identified by the attribute definition busCategory as specified
IEC 62453-315 (protocol identifiers).

5 | YAccess to instance and device data

Used at methods:

e |DtmParameter methods
e |IDtmSingleDeviceDataAccess methods

o IDtmSinglelnstanceDataAccess methods

—_

6,

n

These methods (if supported according IEC TR 62453-41) shall provide access to at least all

parameters defined in IEC 62453-315.
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6 Protocol specific usage of general data types
Table 1 shows how general data types are used with IEC 61784 CPF 15 devices.
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

fqt:deviceTypelnformation

fqt:deviceTypelnformationPath

fdt:manufacturerld

fdt:semanticld

fdt:applicationDomain

fqt:tag
7 | Protocol specific common data types
THis clause specifies the protocol specific common(data types, which are used in the
defiinition of other data types.
8 | Network management data types
8. General
THe data types specified in this clause’are used at the following methods:
¢ | IDtmParameter:GetParametérs
o | IDtmParameter:SetParanmieters
8.2 Modbus device address —- FDTModbusAddressSchema
THe address of a Modbus device is available at the element
<BuslInformation/UserdefinedBus>.

<?
<S
mid

<I-

ml version="4 67>
Lhema nane3"FDTModbusAddressSchema" xmins="urn:schemas-microsoft-com:xml-data" xmins:dt="urn:schemas-
rosoft-comidatatypes" xmins:fdt="x-schema:FDTDataTypesSchema.xml">

AXddress schema for Modbus protocol V1.0 -->

<l-

This additional schema describes the different methods of addressing for Modbus TCP and Modbus Serial Line Devices

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

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

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

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

<l-- I[P address for Modbus TCP -->

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

<l-- 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.

<?

<l-
<l-
Ju
<l-
Mo
<I-

<S

Re
Ge
Wr
Re

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

FDT communication schema for Modbus protocol V1.0-->

This schema describes all Modbus services which are defined in the Modbus Application Protocol SpecificationV ¥#1a fro
e 2004 -->

Due to the ongoing standardisation process in the CIA Group to specify the encapsulation of the CanOpefprétocol in
Hbus -->

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

Lhema name = "FDTModbusCommunicationSchema"
xmlins = "urn:schemas-microsoft-com:xmil-data"

xmlns:dt = "urn:schemas-microsoft-com:datatypes"
xmlns:fdt = "x-schema:FDTDataTypesSchema.xml"
xmlns:mb = "x-schema:FDTModbusAddressSchema.xml|">

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

<!l--Modbus protocol parameters-->

<!--ModbusException response-->

<AttributeType name = "modbusService" dt:type = "enumeration” dt:values = "ReadCoils ReadDiscretelnputs
hdHoldingRegisters ReadlnputRegisters WriteSingleCoil WriteSingleRegister ReadExceptionStatus Diagnostics
CommEventCounter GetCommEventLog WriteMultipleCoils' WriteMultipleRegisters ReportSlavelD ReadFileRecord
teFileRecord MaskWriteRegister ReadWriteRegistersReadFifoQueue EncapsulatedinterfaceTransport
hdDeviceldentification PrivateModbus"/>

<AttributeType name = "modbusExceptionCode"dt:type = "bin.hex" dt:minLength = "1"/>

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

<AttributeType name = "outputAddress. dtitype = "ui2"/>

<AttributeType name = "startAddress' dt:type = "ui2"/>

<AttributeType name = "quantity".dt’type = "ui2"/>

<AttributeType name = "multipleCeilValues" dt:type = "string" dt:minLength = "1" dt:maxLength = "2000"/>
<AttributeType name = "discretelnputsStatus" dt:type = "string" dt:minLength = "1" dt:maxLength = "2000"/>
<AttributeType name = "registerValues" dt:type = "bin.hex" dt:minLength = "2" dt:maxLength = "250"/>
<AttributeType name =."SingleCoilValue" dt:type = "boolean"/>

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

<I-- Diagnostic sericgs attributes-->

<AttributeType.name = "exceptionStatus" dt:type = "bin.hex" dt:maxLength = "1" dt:minLength = "1"/>
<AttributeType hame = "commStatus" dt:type = "bin.hex" dt:maxLength = "2" dt:minLength = "2"/>
<AttributeFype 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"/>
<Attribute Type name = "data" dt:type = "bin.hex"/>

<Attribute Type 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"/>

h4

= j = hex 7>

<l-- 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"/>

<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"/>
<l-- Read FIFO Queue attributes -->

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

<l-- Device identification attributes-->

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

<AttributeType name = "objectld" dt:type = "bin.hex" dt:minLength ="1" dt:maxLength =" 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:maxLength =" 1"/>
<AttributeType name = "numberOfObjects" dt:type = "ui1"/>

<AttributeType name = "objectValue" dt:type = "bin.hex" dt:minLength = "1" dt:maxLength = "244"/>
<!-- Private Request attributes-->

<Attribute Type name = "privateRequest” dt:type = "bin.hex"/>
<AttributeType name = "privateResponse" dt:type = "bin.hex"/>

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

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

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

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

<ElementType name="Abort" content="empty" model="closed">
<attribute type="communicationReference" required='no"/>
</ElementType>

<!l--Modbus Exception response-->

<ElementType name = "ModbusExceptionRsp" content = "empty" model = "closed">
<attribute type = "communicationRéference" required = "yes"/>
<I--Applied Modbus service, whishfailed-->
<attribute type = "modbusSetvice" required = "yes"/>
<l-- Modbus Exception code-+
<attribute type = "modbusExceptionCode" required = "yes"/>
</ElementType>

<I--Definition of Mo#bkdls services-->

<I-- 0x01 Read Coils -->

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

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

<I--Quantity of coils: 0x0001 to 0x07D0 (2 bytes) -->

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

<ElementType name = "ReadCoilsRsp" content = "empty" model = "closed">
<attribute type = "communicationReference" required = "yes"/>
<I-- Coil status: ASCII string with each coil state coded in one character ("1"==TRUE; "0"==FALSE) -->
<attribute type = "multipleCoilValues" required = "yes"/>

</ElementType>

<l-- 0x02 Read Discrete Inputs -->
<ElementType name = "ReadDiscretelnputsReq" content = "empty" model = "closed">

<attribute type = "communicationReference" required = "yes"/>
<l-- Starting address: 0x0000 to OxFFFF (2 bytes) -->
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<attribute type = "startAddress" required = "yes"/>

<I-- Quantity of Inputs: 0x0001 to 0x07DO0 (2 bytes) -->

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

<ElementType name = "ReadDiscretelnputsRsp" content = "empty" model = "closed">
<attribute type = "communicationReference" required = "yes"/>
<l-- Input status: ASCII string with each discrete input state coded in one character ("1"==TRUE; "0"==FALSE) -->
<attribute type = "discretelnputsStatus" required = "yes"/>

</ElementType>

<l-- 0x03 Read Holding Registers -->

<Elementlype name = "ReadHoldingRegistersReq" content = "empty” model = "closed™>
<attribute type = "communicationReference" required = "yes"/>
<l-- Starting address: 0x0000 to OxFFFF (2 bytes) -->
<attribute type = "startAddress" required = "yes"/>
<l-- Quantity of registers: 0x0001 to 0x007D (2 bytes) -->
<attribute type = "quantity" required = "yes"/>
</ElementType>

<ElementType name = "ReadHoldingRegistersRsp" content = "empty" model = "closed">
<attribute type = "communicationReference" required = "yes"/>
<l-- Register value: read holding register values -->
<attribute type = "registerValues" required = "yes"/>

</ElementType>

<l-- 0x04 Read Input Registers -->

<ElementType name = "ReadInputRegistersReq" content = "empty" model ‘= “closed">
<attribute type = "communicationReference" required = "yes"/>
<l-- Starting address: 0x0000 to OxFFFF (2 bytes)-->
<attribute type = "startAddress" required = "yes"/>
<I-- Quantity of Input registers: 0x0001 to 0x007D (2 bytes),~*
<attribute type = "quantity" required = "yes"/>
</ElementType>

<ElementType name = "ReadInputRegistersRsp" contefit,= "empty" model = "closed">
<attribute type = "communicationReference" reqtiired = "yes"/>
<l-- Input registers: read input register values x>
<attribute type = "registerValues" required ="yes"/>

</ElementType>

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

<ElementType name = "WriteSingleCoilReq" content = "empty" model = "closed">
<attribute type = "communicationReference" required = "yes"/>
<l-- Output address; 0XQ000 to OxFFFF (2 bytes) -->
<attribute type = "ouiputAddress" required = "yes"/>
<I-- Output valye: pe0dlean (1="true", 0=="false") -->
<attribute type = singleCoilValue" required = "yes"/>
</ElementType>

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

<l-- 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>

<l-- 0x07 Read Exception Status (serial line only!!) -->
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<ElementType name = "ReadExceptionStatusReq" content = "empty" model = "closed">
<attribute type = "communicationReference" required = "yes"/>
</ElementType>

<ElementType name = "ReadExceptionStatusRsp" content = "empty" model = "closed">
<attribute type = "communicationReference" required = "yes"/>
<l-- Output data: 0x00 to OxFF (1 byte) -->
<attribute type = "exceptionStatus" required = "yes"/>

</ElementType>

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

<Elementlype name = "DiagnosticsReq" content = "empty” model = "closed™>
<attribute type = "communicationReference" required = "yes"/>
<l-- Sub-function -->
<attribute type = "diagnosticsSubFct" required = "yes"/>
<l-- Data: Nx2 bytes -->
<attribute type = "diagnosticsData" required = "yes"/>
</ElementType>

<ElementType name = "DiagnosticsRsp" content = "empty" model = "closed">
<attribute type = "communicationReference" required = "yes"/>
<I-- Sub-function -->
<attribute type = "diagnosticsSubFct" required = "yes"/>
<l-- Data: Nx2 bytes -->
<attribute type = "diagnosticsData" required = "no"/>
</ElementType>

<l-- 0xOB Get Comm Event Counter (serial line only!!) -->

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

<ElementType name = "GetCommEventCounterRsp" content= "empty" model = "closed">
<attribute type = "communicationReference" requireds\tyes"/>
<l-- Status: 0x0000 to OXxFFFF (2 bytes) -->
<attribute type = "commStatus" required = "yes'/>
<l-- Event count: 0x0000 to OxFFFF (2 bytes) &>
<attribute type = "eventCount" required = "yes'/>
</ElementType>

<l-- 0x0C Get Comm Event Log (sefidkline only!!) -->

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

<ElementType name =2GetCommEventLogRsp" content = "empty" model = "closed">
<attribute type =“CommunicationReference" required = "yes"/>
<l-- Status®@X8000 to OxFFFF (2 bytes) -->
<attribute type = "commStatus" required = "yes"/>
<l-- E{ent*count: 0x0000 to OxFFFF (2 bytes) -->
<attribute type = "eventCount" required = "yes"/>
€!-9Message count: 0x0000 to OXFFFF (2 bytes) -->
<attribute type = "messageCount" required = "yes"/>
<I-- Events: (N-6) x 1 bvte (2 bvtes) -->

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

<I-- 0xOF Write Multiple Coils -->

<ElementType name = "WriteMultipleCoilsReq" content = "empty" model = "closed">
<attribute type = "communicationReference" required = "yes"/>
<l-- Starting address: 0x0000 to OxFFFF (2 bytes) -->
<attribute type = "outputAddress" required = "yes"/>
<l-- Outputs value: ASCII string with each coil state coded in one character ("1"==TRUE; "0"==FALSE) -->
<attribute type = "multipleCoilValues" required = "yes"/>
</ElementType>

<ElementType name = "WriteMultipleCoilsRsp" content = "empty" model = "closed">
<attribute type = "communicationReference" required = "yes"/>
</ElementType>
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<l-- Ox10 Write Multiple Registers -->

<ElementType name = "WriteMultipleRegistersReq" content = "empty" model = "closed">
<attribute type = "communicationReference" required = "yes"/>
<l-- Starting address: 0x0000 to OxFFFF (2 bytes) -->
<attribute type = "outputAddress" required = "yes"/>
<l--Register value: register values to write -->
<attribute type = "registerValues" required = "yes"/>
</ElementType>

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

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

<l-- 0x11 Report Slave ID (serial line only!!) -->
<ElementType name = "ReportSlavelDReq" content = "empty" model = "closed">

<attribute type = "communicationReference" required = "yes"/> '\'
</ElementType> <f)

/
<ElementType name = "ReportSlavelDRsp" content = "empty" model = "closed"> b?sb
<attribute type = "communicationReference" required = "yes"/> (1/
<l-- data: This attribute contains the Slave ID, the Run Indicator Status and --> (b
<l-- the additional device specific data --> Q_
<l-- in the same format and order as defined in the Modbus specification --> &

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

</ElementType> Q/C)
;\\

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

<ElementType name = "ReadFileSubRequest" content = "err{QmodeI = "closed">
<l-- Sub-request x. reference type: must be 0x06 (1 byt >
<attribute type = "referenceType" default="06" requiré@yes"b
<l-- Sub-request x. File Number: 0x0000 to OXFFFF@Z bytes) -->
<attribute type = "fileNumber" required = "yes"/k§
<l-- Sub-request x. Record Number: 0x0000 {0,0X270F (2 bytes) -->
<attribute type = "recordNumber” required ="yes"/>
<l-- Sub-request x. Register Length: N=§g{es (number of registers = record length) -->
<attribute type = "quantity” required =.yes"/>

</ElementType> L\,

<!I-- Definition of main request stn@te ->

<ElementType name = "ReanggRecordReq" content = "eltOnly" model = "closed">
<attribute type = "co@yn’lcationReference" required = "yes"/>
<l-- Sub-request: eadFileSubRequest -->
<element typet@dFileSubRequest" minOccurs="1" maxOccurs="*" />

</ElementType>
<l-- Definiti %b—response structure -->

<Elem ype name = "ReadFileSubResponse" content = "empty" model = "closed">
1-4Sub-request x. Record Data: Nx2 bytes -->
tribute type = "recordData" required = "yes"/>
</ElementType>

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

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

<l-- 0x15/0x06 Write File Record -->

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

<ElementType name = "WriteFileSubRequest" content = "empty" model = "closed">
<l-- Sub-request x. Reference Type: must be 0x06 (1 byte) -->

<attribute type = "referenceType" default="06" required = "yes"/>
<l-- Sub-request x. File Number: 0x0000 to OXFFFF (2 bytes) -->
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<attribute type = "fileNumber" required = "yes"/>
<l-- Sub-request x. Record Number: 0x0000 to 0x270F (2 bytes) -->
<attribute type = "recordNumber" required = "yes"/>
<l-- Sub-request x. Record Data: Nx2 bytes -->
<attribute type = "recordData" required = "yes"/>
</ElementType>

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

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

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

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

<l-- O0x16 Mask Write Register -->

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

<l-- O0x17 Read/Write Registers -->

<ElementType name = "ReadWriteRegistersReq" conient = "empty" model = "closed">
<attribute type = "communicationReference" required = "yes"/>
<l-- Read starting address: 0x0000 to OxFEER (2 bytes) -->
<attribute type = "readStartAddress" required = "yes"/>
<I-- Quantity to read: 0x0001 to 0x00ZD (2 bytes) -->
<attribute type = "readQuantity" required = "yes"/>
<l-- Write starting address: 0x0088+to OxFFFF (2 bytes) -->
<attribute type = "writeStartAddress" required = "yes"/>
<I-- Write register values: fegister values to write -->
<attribute type = "writeRegisterValues" required = "yes"/>
</ElementType>

<ElementType name =*ReadWriteRegistersRsp" content = "empty" model = "closed">
<attribute type =“CommunicationReference" required = "yes"/>
<l-- Read redister values: read register values -->
<attribute type = "readRegisterValues" required = "yes"/>

</Elemen{Type>

<l-- Ox1y* Read Fifo Queue -->

<EléementType name = "ReadFifoQueueReq" content = "empty" model = "closed">
<attribute type = "communicationReference" required = "yes"/>
<l-- FIFO pointer address: 0x0000 to OxFFFF (2 bytes) -->
<attribute type = "fifoPointerAddress" required = "yes"/>

</ElementType>

<ElementType name = "ReadFifoQueueRsp" content = "empty" model = "closed">
<attribute type = "communicationReference" required = "yes"/>
<l-- FIFO register values -->
<attribute type = "fifoRegisterValues" required = "yes"/>

</ElementType>

<l-- Ox2B Encapsulated Interface Transport -->

<ElementType name = "EncapsulatedinterfaceTransportReq" content = "empty" model = "closed">
<attribute type = "communicationReference" required = "yes"/>
<l-- MEl type: (1 byte) -->
<attribute type = "meiType" required = "yes"/>
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<l-- MEI type specific data: n bytes -->
<attribute type = "meiData" required = "yes"/>
</ElementType>

<ElementType name = "EncapsulatedinterfaceTransportRsp" content = "empty" model = "closed">
<attribute type = "communicationReference" required = "yes"/>
<I-- MEl type: (1 byte) -->
<attribute type = "meiType" required = "yes"/>
<I-- MEI type specific data: n bytes -->
<attribute type = "meiData" required = "yes"/>
</ElementType>

<l-- 0x2B/0x0E Read Device Identification -->

<I-- Definition of identification object structure -->

<ElementType name = "IdentificationObject" content = "empty" model = "closed">
<l-- Object ID: (1 byte) -->
<attribute type = "objectld" required = "yes"/>
<l-- 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"/>
<I-- Read device ID code: 01/02/03/04 (1 byte) -->
<attribute type = "readDeviceldCode" required = "yes"/>
<l-- 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 = lyes"/>
<l-- Read device ID code: 01/ 02/ 03 / 04 (1 byte) -->
<attribute type = "readDeviceldCode" required = "ygs!'/>
<l-- Conformity level: (1 byte) -->
<attribute type = "conformityLevel" required = ‘yes"/>
<I-- More follows: boolean (1="true", 0=="fa{5e") -->
<attribute type = "moreFollows" required &\"yes"/>
<l-- Next object ID: (1 byte)-->
<attribute type = "nextObjectld" reqtired = "yes"/>
<l-- Number of objects: number Sidentification objects returned in the response (1 byte)-->
<attribute type = "numberOf@bjeéts" required = "yes"/>
<I-- Identification object: s€e ldentificationObject -->
<element type= "ldentificationObject" minOccurs="1" maxOccurs="*"/>
</ElementType>

<l-- Private Modbus-Request -->

<ElementTypewarme = "PrivateModbusReq" content = "empty" model = "closed">
<attribute type = "communicationReference" required = "yes"/>
<l-- P{ivate Modbus request coded as hexadecimal byte-array -->
<attribute type = "privateRequest" required = "yes"/>

</ElémentType>

<ElémentType name = "PrivateModbusRsp" content = "empty" model = "closed">

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

<l-- Private Modbus response coded as hexadecimal byte-array -->

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

<l-- Unconfirmed Private Modbus Request -->

<ElementType name = "UnconfirmedPrivateModbusReq" content = "empty" model = "closed">
<attribute type = "communicationReference" required = "yes"/>
<l-- Private Modbus request coded as hexadecimal byte-array -->
<attribute type = "privateRequest" required = "yes"/>

</ElementType>

<ElementType name = "UnconfirmedPrivateModbusRsp" content = "empty" model = "closed">
<attribute type = "communicationReference" required = "yes"/>
</ElementType>
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<l-- Main FDT element -->

<ElementType 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 = "ReadCollsReq"/>
<element type = "ReadCoilsRsp"/>
<element type = "ReadDiscretelnputsReq"/>
<element type = "ReadDiscretelnputsRsp"/>
<element type = "ReadHoldingRegistersReq"/>
<element type = "ReadHoldingRegistersRsp"/>
<element type = "ReadlnputRegistersReq"/>
<element type = "ReadlnputRegistersRsp"/>
<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 = "EncapsulatedinterfaceTransportReq"/>
<element type~=\"EncapsulatedinterfaceTransportRsp"/>
<element type'=""ReadDeviceldentificationReq"/>
<element type = "ReadDeviceldentificationRsp"/>
<element\type = "PrivateModbusReq"/>
<elefment type = "PrivateModbusRsp"/>
<élement type = "UnconfirmedPrivateModbusReq"/>
<element type = "UnconfirmedPrivateModbusRsp"/>
<element type = "fdt:CommunicationError"/>

</group>

</ElementType>

</Schema>

10 Channel parameter data types — FDTModbusChannelParameterSchema

The data types specified in this clause are used with the following methods:

e |FdtChannel::GetChannelParameters()

e |FdtChannel::SetChannelParameters()

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

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">

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

<AttributeType name = "schemaVersion" dt:type = "number" default = "1.0"/>
<AttributeType name = "address" dt:type = "ui2"/>

<Attribute Type name = "modbusDatalypes™ dt:type = "enumeration” dt:values = "coll discretelnput holdingRegister

inpptRegister"/>

uD

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

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

<Attribute Type 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
NT ULINT REAL LREAL TIME DATE TimeOfDay DateAndTime STRING BYTE WORD DWORD LWORD WSTRING"/>

<!I--Definition of Elements-->
<I--Definition of Modbus access data element-->

<ElementType 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 accessgd -->
<attribute type = "quantity" required = "yes"/>
<I-- Access right for reading the Modbus data -->
<attribute type="fdt:readAccess" required="no"/>
<l-- Access right forwriting the Modbus data -}
<attribute type="fdt:writeAccess" required="*no"/>
</ElementType>

<I--Definition of UnitScaling element-->

<ElementType name = "UnitScaling"¢antent = "empty" model = "closed">
<attribute type = "scaleValue! «edquired = "yes"/>

</ElementType>

<ElementType name = "FDTChannel" content = "eltOnly" order = "seq" model = "closed">

<attribute type =""fdt:-nodeld"/>

<l-- Unique igentiffer for a device, module or channel -->

<attribute type'= "fdt:tag" required = "yes"/>

<l-- Unigye<itientifier for an element within the device namespace -->
<attriute type = "fdt:id" required = "yes"/>

<lwRMan readable description within the context of a element -->
<attribute type = "fdt:descriptor"/>

<[= TRUE if the channels is set to read only by the Frame Application -->
<attribute type = "protectedByChannelAssignment” required = "yes"/>

<l-- Standard FDT data type -->

<attribute type = "fdt:dataType" required = "yes"/>

<l-- Standard IEC 61131-3 data types -->

<attribute type = "iecDataType" required = "no"/>

<l-- Specifies a signal as input or output -->

<attribute type = "fdt:signalType" required = "yes"/>

<l-- Frame Application specific tag used for identification and navigation. -->
<l-- The DTM should display this tag at channel specific user interfaces -->
<attribute type = "frameApplicationTag"/>

<l-- The appearance and the functionality of a DTM user interface is controlled by the -->
<l-- entry of the element applicationld, functionld, and operationPhase -->
<attribute type = "appld:applicationld"/>

<l-- TODO SemanticlDs need to be defined -->

<element type = "fdt:SemanticInformation" minOccurs = "0" maxOccurs = "*"/>
<l-- Collection of EnumerationEntry -->

<element type = "fdt:BitEnumeratorEntries" minOccurs = "0" maxOccurs = "1"/>
<l-- Enumeration element -->
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<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"/>

<l-- scale value for the grapical representation of the process value -->

<element type = "UnitScaling" minOccurs = "0" maxOccurs = "1"/>

<l-- 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 -->

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

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

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

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

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

<I-- Describes a substitute value which is used in combination of the behavior of disturbed channel values -->
<element type="fdt:SubstituteValue" minOccurs="0" maxOccurs="1"/> ,<\

<l-- should be used if the data type is structured --> Q
<element type = "fdt:StructuredElements" minOccurs = "0" maxOccurs ="1"/> .q/
</ElementType> .

Q

<ElementType name = "FDTChannelType" content = "eltOnly" order = "seq" model = "closed"> '\<o

<attribute type = "fdt:nodeld"/> '\'

<element type = "fdt:VersionlInformation"/>

<l-- Unique identifier for a supported bus type like Profibus or HART according to the FDT %ffic CATID -->

<attribute type="gatewayBusCategory" required="no"/> b§3

<l-- TRUE if the channel is for status information only --> (1/

<attribute type="statusChannel" required="no"/> %

</ElementType>
<L

<ElementType name = "FDT" content = "eltOnly" order = "seq" model = "closec@
<attribute type = "schemaVersion"/>
<attribute type = "fdt:nodeld"/> \Q/
<element type = "FDTChannelType" minOccurs="1" maxOccurs="1" 5‘\
<element type = "FDTChannel" minOccurs="1" maxOccurs="1"/
</ElementType> Q

Ychema> Q
L

N
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1111 Device type identification cki@&ypes — FDTModbusldentSchema
xO

ml version = "1.0" encoding = "UTF-8

.

<S¢hema name = "FDTModbusIdﬁ}?hema"
xmlins = "urn:schemas-microsoft-com:xmi-data"
xmins:dt = "urn:schemas-ficrosoft-com:datatypes">

<l--FDT Modbusldggghema V1.0 for Modbus protocol -->
<l--The FDT M;d dent schema contains the definition of the attributes for the optional Modbus identification objects

<

-~

-

(Rggular Catego

<l-- The Mo identification objects can be read with the standard Modbus service ReadDeviceldentification -->

<!—-Def@)n of general Fdt attributes-->

ibuteType name = "schemaVersion" dt:type = "number" default = "1.0"/>
<At — "o — atrinat _
<AttributeType name = "idDTMSupportLevel" dt:type = "enumeration" dt:values = "genericSupport profileSupport
blockspecificProfileSupport specificSupport identSupport"/>

<l-- 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: -->
<l-- 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 -->

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

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

UserApplicationName"/>
<l-- value: Content of the Modbus identification object -->
<AttributeType name = "value" dt:type = "string"/>

<l-- Regular Expression attributes-->
<AttributeType name = "match" dt:type = "string"/>
<AttributeType name = "nomatch" dt:type = "string"/>

<l-- Regular Expression element--> ,<\
<ElementType name = "RegExpr" content = "empty" model = "closed"> Q
<attribute type = "match"/> .q/
<attribute type = "nomatch"/> Q .
</ElementType> <Q
</Ychema> '\

s/
112 Topology scan data types — DTMModbusDeviceSchema b?sb
Uded at IDtmEvents::OnScanResponse() ('oq’

<?4ml version = "1.0" encoding = "UTF-8"?> \Q/C)

<S¢hema name="DTMModbusDeviceSchema" @)
xmlns="urn:schemas-microsoft-com:xml-data" Q
xmlins:fdt="x-schema:FDTDataTypesSchema.xml" Q
xmlns:dt="urn:schemas-microsoft-com:datatypes" Q
xmlns:mb = "x-schema:FDTModbusAddressSchema.xml|"> \\

<I--FDT V1.2 device schema for Modbus protocol V1.0 __g\\)

<l-- The FDT DTMModbusDevice schema defines pping of the Modbus identification objects -->
<l-- to standard FDT identification elements for FD 2 -->
<l-- The Modbus identification objects can be re ith the standard Modbus service ReadDeviceldentification -->

2
<I--Definition of general Fdt attributes--> A\
<AttributeType name = "schemaVersioq{'@:type = "number" default = "1.0"/>

<I-- Definition of general FDT elemd?which contain the information about the applied protocol -->
<!I-- and the version of the prot =
<AttributeType name = "protorﬁb\ame“ dt:type = "string" default = "protocol_Modbus"/>

<l-- The mapping of Mo@identification objects to FDT identification elements is divided into two categories: -->

<l-- - Basic catego@
<l-- Mapping oftqpandatory Modbus identification objects to required (mandatory) FDT identification elements -->

<!l--Modb ification object VendorName -->
<Attribu e name = "vendorName" dt:type = "string"/>
<!--V\zgl)t identification object ProductCode -->

eType name = "productCode" dt:type = "string"/>
dbus identification object MajorMinorRevision -->

Raviaioa! it =kt ot/
TOFREeVISIOR—CT Ty P Sthg—

<l-- - Regular category: -->

<l-- Mapping of optional Modbus identification objects to the optional FDT identification element IdValue-->

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

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

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

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

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

<attribute type = "vendorName" required="yes"/>
</ElementType>
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<l--Modbus identification object ProductCode is mapped to FDT element IdTypelD -->
<ElementType name = "IdTypelD" content = "empty" model = "closed">

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

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

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

<I--Definition Modbus identification element not mandatory by the FDT DTMDeviceTypeldent schema-->
<I--This element represent all objects for Modbus device identification (regular category) --> ,<\

<ElementType name="ldValue" content="empty" model="closed"> Q
<attribute type="name" required="yes"/> <Q
<attribute type="value" required="yes"/>
<attribute type="protocolSpecificName" required="yes"/> '\'

</ElementType> <f)

o
<ElementType name="ldValues" content="eltOnly" model="closed"> b?)
<element type="ldValue" minOccurs="0" maxOccurs="*"/> (1/
</ElementType> (b

<ElementType name="ModbusDevice" content="eltOnly" model="closed"> &Q~
<attribute type="fdt:nodeld" required="no"/>
<attribute type="schemaVersion" required="no"/> C)
<attribute type="protocolName" required="yes"/> \Q/
<I-- Address information for Modbus TCP and Modbus Serial Line Dé'ces ->
<group order = "one" maxOccurs="1" minOccurs="1">
<element type = "mb:ModbusSerial"/> Q
<element type = "mb:ModbusTCP"/> Q
</group> Q
<element type = "ldManufacturer" minOccurs="1" max rs="1"/>
<element type = "ldTypelD" minOccurs="1" maxOch& 1"/>
<element type = "ldSoftwareRevision" minOccurs={?; maxOccurs="1"/>
<element type = "ldValues" minOccurs = "0" ma@bcurs ="1"/>

</ElementType> $
chema> ‘\6
xO
11[3 Scan identification {k&types — FDTModbusScanldentSchema

A
(Al
[0

THis schema defines$ g&IL document provided by a scan response of a Modbus network.

O

<

-~

ml version = "1.0%encoding = "UTF-8"?>

-schema:FDT!

fdt="x

<I--FDT Scanldent schema V1.0 for Modbus protocol -->

<l-- The FDT DeviceTypeldent schema defines the mapping of the Modbus identification objects -->

<l-- to standard FDT identification elements -->

<l-- The Modbus identification objects can be read with the standard Modbus service ReadDeviceldentification -->

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

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

<l-- - Regular category: -->
<l-- Mapping of optional Modbus identification objects to the optional FDT identification element IdValue-->

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

<AttributeType name="resultState" dt:type="enumeration" dt:values="provisional final error"/>

<Attribute Type name="configuredState" dt:type="enumeration" dt:values="configuredAndPhysicallyAvailable
configuredAndNotPhysicallyAvailable availableButNotConfigured notApplicable"/>

<I-- Definition of general FDT elements which contain the information about the applied protocol, -->
<l-- the version of the protocol, the connection type and the address -->

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

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

<I--Modbus specific addressing depending on connection type -->

<group order = "one" maxOccurs="1" minOccurs="1"> ,<\
<element type = "mb:ModbusSerial"/> Q

<element type = "mb:ModbusTCP"/> q/

</group>

</ElementType> '\<QQ

<l-- Basic category: --> )
<l-- Mapping of Modbus identification elements required by the FDT DTMDeviceTypeldent sch 93-->
<l-- These elements represent all mandatory objects for Modbus device identification (basic %:%ory) -->

<l--Modbus identification object VendorName is mapped to FDT element IdManufactureé’
<ElementType name="ldManufacturer" content="empty" model="closed"> Q_

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

<l--Modbus identification object ProductCode is mapped to FDT element d&élD ->

<ElementType name="IdTypelD" content="empty" model="closed"> g\
<attribute type = "modbusident:productCode" required="yes"/> O

</ElementType> Q

<I--Modbus identification object MajorMinorRevision is mapp d@ FDT element IdSoftwareRevision -->
<ElementType name="ldSoftwareRevision" content="empt "%odel="closed">

<attribute type = "modbusident:majorMinorRevision" r%é)redf'yes"b
</ElementType> (%)

)
<l-- Regular category: -->
<l-- Mapping of Modbus identification element required by the FDT DTMDeviceTypeldent schema-->
<l-- The information provided by each option odbus identification object (regular category) is mapped -->
<l-- to the standard FDT identification ele6e IdValues, which may occur several times -->

<l-- The following optional Modbus iuQn.tification objects are supported: -->

<!-- VendorUrl A@e name/Protocol specific name:"vendorUrl" -->
<l-- ProductName +Atffibute name/Protocol specific name:"productName" -->
<l-- ModelName Attribute name/Protocol specific name:"modelName" ->
<l-- UserApplicationN Attribute name/Protocol specific name:"userApplicationName" -->
<ElementType n "ldValue" content="empty" model="closed">

<attribute "modbusident:name" required="yes"/>

e="modbusident:value" required="yes"/>
<attri ype="modbusident:protocolSpecificName" required="yes"/>
</Ele ype>

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

<I--FDT Scanldentification element -->

<ElementType name="Scanldentification" content="eltOnly" model="closed">
<attribute type="configuredState" required="no"/>
<element type="fdt:CommunicationError" minOccurs="0" maxOccurs="1" />
<element type="IdBusProtocol" minOccurs="1" maxOccurs="1"/>
<element type="IdAddress" minOccurs="1" maxOccurs="1"/>
<element type="IdManufacturer" minOccurs="1" maxOccurs="1"/>
<element type="IdTypelD" minOccurs="1" maxOccurs="1"/>
<element type="IdSoftwareRevision" minOccurs="1" maxOccurs="1"/>
<element type="IdValues" minOccurs="0" maxOccurs="1"/>
</ElementType>

<ElementType name="Scanldentifications" content="eltOnly" model="closed">
<attribute type="fdt:busCategory" required="yes"/>
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<attribute type="resultState" required="yes"/>
<element type="Scanldentification" minOccurs="0" maxOccurs="*"/>
</ElementType>

<ElementType name="FDT" content="eltOnly" model="closed">
<element type="Scanldentifications" minOccurs="1" maxOccurs="1"/>
</ElementType>
</Schema>

11.4 Device type identification data types — FDTModbusDeviceTypeldentSchema

THis subclause defines data types that are used to protocol specific information for device

types. N
X

<?¥ml version = "1.0" encoding = "UTF-8"?> <OQ :
<S¢hema name = "FDTModbusDeviceTypeldentSchema" y\'

xmlns = "urn:schemas-microsoft-com:xml-data" QD

xmins:dt = "urn:schemas-microsoft-com:datatypes" (b’

xmins:modbusident = "x-schema:FDTModbusldentSchema.xml" 63

xmins:fdt = "x-schema:FDTDataTypesSchema.xml"> b&

<l-- FDT DeviceTypeldent schema V1.0 for Modbus protocol --> %

<l-- The FDT DeviceTypeldent schema defines the mapping of the Modbus ident&%ﬁ objects -->

<!I-- to standard FDT identification elements -->

<l-- The Modbus identification objects can be read with the standard Modbus @ce ReadDeviceldentification -->

<l-- The mapping of Modbus identification objects to FDT identification eléqﬁts is divided into two categories: -->

<l-- - Basic category: -->
<l-- Mapping of mandatory Modbus identification objects to re mandatory) FDT identification elements -->

<l-- - Regular category: -->
<l-- Mapping of optional Modbus identification objects tos& ptional FDT identification element IdValue-->

<

<l-- Definition of general FDT attributes--> \\S\
<AttributeType name = "schemaVersion" dt:type&x'number" default = "1.0"/>

<I-- Definition of general FDT elements whicA\contain the information about the applied protocol -->
<!-- and the version of the protocol --> \O

<ElementType name = "ldBusProtoCol" content = "empty" model = "closed">
<attribute type = "modbusi@& rotocolName" required="yes"/>
</ElementType>

-
.

<l-- Basic category: -->
<l-- Mapping of Mo @dentification elements required by the FDT DTMDeviceTypeldent schema-->
<l-- These element§ r@present all mandatory objects for Modbus device identification (basic category) -->

<!--ModbusQ~ ication object VendorName is mapped to FDT element IdManufacturer -->
name = "ldManufacturer" content = "eltOnly" model = "closed">

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

ent type = "modbusident:RegExpr" minOccurs = "0" maxOccurs = "*"/>

ntType>

<T--ModDbuUs 1dentiication object ProguctCode 1s mapped 10 FD T element 1d TypelD —>
<ElementType name = "IdTypelD" content = "eltOnly" model = "closed">

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

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

<l--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: -->

<l-- 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 -->
<l-- to the standard FDT identification element IdValues, which may occur several times -->
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<l-- The following optional Modbus identification objects are supported: -->

<!I-- VendorUrl Attribute name/Protocol specific name:"vendorUrl" ->
<!-- ProductName Attribute name/Protocol specific name:"productName" -->
<l-- ModelName Attribute name/Protocol specific name:"modelName" >

<l-- UserApplicationName  Attribute name/Protocol specific name:"userApplicationName" -->

<ElementType name="IdValue" content="eltOnly" model="closed">
<attribute type="modbusident:name" required="yes"/>
<attribute type="modbusident:value" required="no"/>
<attribute type="modbusident:protocolSpecificName" required="yes"/>

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

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

<I--FDT Deviceldentification element -->

<ElementType name = "Deviceldentification" content = "eltOnly" model = "closed">
<attribute type = "modbusident:idDTMSupportLevel" required="yes"/>
<element type = "ldBusProtocol" minOccurs="1" maxOccurs="1"/>
<element type = "ldManufacturer" minOccurs="1" maxOccurs="1"/>
<element type = "ldTypelD" minOccurs="1" maxOccurs="1"/>
<element type = "ldSoftwareRevision" minOccurs="1" maxOccurs="1"/>
<element type = "ldValues" minOccurs = "0" maxOccurs = "1"/>
</ElementType>

<ElementType name = "Deviceldentifications" content = "eltOnly" model =\"closed">
<element type = "Deviceldentification" minOccurs = "1" maxOccurs =*"/>
</ElementType>

<ElementType name = "FDT" content = "eltOnly" model = "closed">
<element type = "Deviceldentifications"/>
</ElementType>

A
=<
D

Ychema>

115 XSLT Transformation

<?2¥ml 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
indppendent -->

<I-{XML document as it is{required in FDT for the device identification and the scan -->

<xdl:transform xmlnsixsl="http://www.w3.0rg/1999/XSL/Transform" version="1.0" xmins:str="http://xsltsl.org/string"
xm|ns:ident="x-sehema:DTMIdentSchema.xml" xmins:fdt="x-schema:FDTDataTypesSchema.xml" xmIns:scanident="x-

scllema:DTMSeanldentSchema.xml" xmins:devident="x-schema:DTMDeviceTypeldentSchema.xml" xmIns:modbusdevice="

scllema:FDTModbusDeviceTypeldentSchema.xml" xmIns:modbusident="x-schema:FDTModbusldentSchema.xml"

xm|ns:medbusscan="x-schema:FDTModbusScanldentSchema.xml" xmIns:mb="x-schema:FDTModbusAddressSchema.xml|"

exdlude-result-prefixes="str modbusdevice modbusident modbusscan mb">
<X Pefinition of transformation output format -->

)\bi.UUL[JUl L IUli IUUI—")\I lli“ il IUIUI II.—“I IU“ I ILUdil IU—“UTF-O“I’
<xsl:variable name="FileVersion" select="1.0"/>
<l-- 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>
<l-- 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>
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